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This Remedial Investigation (RI) Report was prepared for the Naval Industrial Reserve Ordnance Plant in 

Fridley, Minnesota (NIROP Fridley) through the U.S. Navy (Navy) Southern Division Naval Facilities 

Engineering Command (NAVFAC) under Contract Task Order (CTO) 0002, for the Comprehensive Long

term Environmental Action Navy (CLEAN III), Contract Number N6241?7-94-D"0888. The overall goal of 

the environmental investigative work for OU3 at NIROP Fridley is to efficiently characterize environmental 

contamination to determine whether there is a risk to human health and the environment and therefore to 

(1) to identify all sources of contamination; (2) to identify the extent and magnitude of soil, subsoil, surface 

water, and groundwater contamination; (3) to gather all necessary data to support the Feasibility Study 

and Risk Assessment, and (4) to .provide·. information and data needed for the selection and 

implementation of response actions at the Site. 

This RI for Operable Unit 3 (OU3) is the third RI for the facility. The Rls for OU1 (groundwater) and OU2 

(surface and subsurface soil outside of the outline of the building) were performed earlier. The decision to 

combine remedy selection and investigate the saturates zone beneath the building was made by the 

NIROP Partnering Team. 

The following narratives give a brief synopsis of the site based on the results of this investigation. 

Included in the synopsis are a summary of the field investigations, sampling, and analysis; baseline 

human health risk assessment, OU2 RI conclusions, and initial screening of possible alternative response 

actions. 

Although formal Data Ouality Objectives (DOOs) were not used in design of the sampling program, the 

investigation produced adequate information to evaluate the decision rules identified herein. 

NIROP FRIDLEY BASE-WIDE SUMMARY 

The NIROP facility (site) is located in the Township of Fridley, in the southern-most tip of Anoka County, 

Minnesota. The site is currently active and consists of 82.6 acres of government-owned land, of which 

approximately 50 acres are paved or covered with buildings. The plant is bordered on the east by the 

Burlington Northern rail yard, on the north by various industrial facilities, on the south by United Defense, 

LP (UDLP), and on the west by East River Road and the Mississippi River. Located between East River 

Road, a four-lane highway, and the Mississippi River (west of the site) is the "Anoka County Regional 

Riverfront Park." The park is a day-use recreational facility on the river's edge, consisting of 

approximately 60 acres (RMT, June 1987). 

089811/P ES-1 CT00003 
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The OU-3 remedial investigation field event focused on the unconsolidated overburden (Quaternary 

deposits) within the boundaries of the NIROP Plant. The unconsolidated overburden exists from the 

ground surface down to the top of the Ordovician age bedrock. The overburden ranges from 98.6 to 

136.7 feet thick in the vicinity of the NIROP facility. Generally, from ground surface to approximately 45 to 

50 feet below ground surface (bgs), the subsurface material is predominantly medium to' coarse sand and 

fine sand with very few discontinuous clay layers. The thickness of the these discontinuous clay layers in 

this interval range from 1 to 17 feet. Below an approximate depth of 50 feet bgs to the top of bedrock (i.e., 

98.6 to 136.7 feet bgs), the presence and thickness of the very fine grained material increases significantly 

in the central, west, and southwest portions of the site whereas in the north, east, and southeast portions 

of the site this material is very thin or is nonexistent. The thickness of the very fine grained material layers 

within this interval in the central, west, and southwest portions of the site range from 1 to 45 feet whereas 

in the north, east, and southeast the thickness ranges from 1 to 4 feet. The St. Peter Sandstone is 

present as the surficial bedrock in all areas of the site with the exception of the south-central portion of the 

site where the Shakopee Dolomite (Prairie du Chien Group) is present. Within the project area the St. 

Peter Sandstone ranges in thickness from 17 to 62.4 feet. The top of the St. Peter Sandstone is typically 

moderately to highly weathered. 

HYDROGEOLOGY 

The hydrogeology within the vicinity of the NIROP facility is consistent with the regional hydrogeology 

where four aquifers (or aquifer zones) govern groundwater movement through the subsurface. These 

aquifers are (from shallow to deep) the shallow Quaternary aquifer zone, the Prairie du Chien/Jordan 

aquifer (PCJ), the Franconia/Ironton/Galesville (FIG) aquifer, and the Mount Simon/Hinckley/Fond du Lac 

(MHF) aquifer. The RI was concerned with the hydrogeology of the Quaternary aquifer zone. 

The Quaternary aquifer as defined by the University of Minnesota (1979) is referred to here as an aquifer 

zone because it consists of two poorly defined aquifers. Each of these two aquifers, namely the shallow 

unconfined aquifer which overlies a locally deep confined (or semi-confined) aquifer, vary Significantly in 

thickness and hydraulic connection throughout the site. The shallow unconfined aquifer ranges in 

thickness between 41 and 93 feet, and the deeper confined (or semi-confined) aquifer ranges in thickness 

between 19 and 55 feet. The unconfined aquifer has been defined by the installation of shallow wells (S) 

in the upp.er portion of the unconfined aquifer and intermediate wells (I) installed in the lower portion of the 

unconfined aquifer; the deep confined (or semi-confined) aquifer has been defined by deep wells (D). The 
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two aquifer zones are separated by material having a low permeability (often referred to as an aquitard or 

confining unit), which varies significantly in thickness and horizontal extent. 

The horizontal groundwater flow direction across the facility in the Quaternary aquifer zone is generally 

toward the south and southwest and discharges into the Mississippi River (OU3 Work Plan, Brown & Root 

Environmental, 1997). The natural groundwater flow direction at the site is altered significantly by the 

remedial wells actively pumping in both aquifers. As expected, due to the cones of depression created by 

these actively pumping remedial wells, the horizontal hydraulic gradient is greater in the south and 

southwest portions of the site than in the north and northeast where few pumping wells are active. The 

horizontal hydraulic gradient was one order of magnitude greater in the south and southwest than in the 

north and northeast portions of the site for both the shallow unconfined and the deep confined aquifers. 

An average of the gradients for the entire site was 0.00503 and 0.00689 for the shallow unconfined and 

the deep confined aquifers, respectively. As expected, wells located in the north and northeast portion of 

the site had an upward hydraulic gradient (or upward potential groundwater flow) which ranged from 

0.0022 to 0.0096. However, in well clusters in the south and southwest portion of the site, which are 

directly affected by the remedial extraction wells, a downward hydraulic gradient is present that ranged 

from 0.0007 to 0.0676. 

SUMMARY OF FIELD INVESTIGATIONS 

Surface and subsurface RI activities took place from June 25, 1997 through March 25, 1998. The RI field 

event was divided into two phases, Phase I and Phase II, based on the sample collection techniques. 

Phase I involved the collection of surface and subsurface soil samples and shallow groundwater samples. 

Phase I activities took place from June 25, 1997 through October 3, 1997. The soil sampling in Phase I 

was performed to (1) identify COPCs; (2) determine the concentration and general location of the COPCs; 

(3) evaluate the potential human health risk; (4) quantify the potential for migration of the COPC to 

groundwater; and (5) identify conditions that are indicative of the presence of free-product source areas. 

To achieve this task, a total of 48 soil borings was installed using direct-push techniques (DPT). Each of 

these borings were then converted to temporary groundwater monitoring wells. Background soil samples 

were also collected during this investigation phase. Background samples were collected at 10 locations 

using a stainless steel hand auger to supplement background samples collected during the OU2 RI. 

Phase II involved the collection of additional geologic data and installation of permanent monitoring wells 

using the "Rotosonic drilling methodology, collection of groundwater samples from these newly installed 

monitoring wells, aquifer testing, and groundwater level measurelT]ents. Phase II activities took place from 
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October 3, 1997 through March 25, 1998. Six new permanent monitoring well clusters were installed. 

Each well cluster consisted of three permanent monitoring wells: one shallow well screened in the upper 

portion of the unconfined aquifer, one intermediate well screened in the lower portion of the unconfined 

aquifer, and one deep well screened in the upper confined aquifer (totaling 18 wells). 

Field activities were conducted during construction activities at the East Plating Shop during April 1995. At 

that time the East Plating Shop was being renovated, allowing access to this area for environmental 

sampling. The East Plating Shop Soil and Groundwater Investigation included the installation of seven 

borings and three temporary wells. 

NATURE AND EXTENT OF CONTAMINATION 

Prior to establishing the extent of contamination, an evaluation was performed to determine whether there is 

any likelihood of significant data gaps or false negatives in the soils and groundwater analytical results. The 

evaluation consisted of comparing detection limits for organic and inorganic substances to MPCA State 

Reference Values (SRVs) for soil and MPCA Health Risk Limits (HRLs) and Health Risk Values (HRVs) for 

groundwater. Additionally the detection limits were also compared to EPA MCLs for groundwater. In most 

circumstances, when the detection limits exceeds the established regulatory values, it is a result of analysis 

protocol that requires sample dilution in order to obtain usable data. In other cases, the regulatory values are 

risk based num~ers and the required analytical method can not achieve these values. The results of the 

evaluation indicate it is not likely that there are significant data gaps resulting from elevated detection limits. 

The following items summarize the nature and extent of contamination at NIROP Fridley: 

• Among the seven categories of AOCs developed in the work plan, no AOC group is more likely than 

another to be responsible for releases in OU3 soils. Some COCs that contribute to significant risk are 

associated with a small subset of AOCs although the AOC groups do not show an increased potential for 

contamination, only about 20 of the 71 AOCs fit neatly into groups. 

• Several VOCs (primarily chlorinated hydrocarbons, aromatic compounds, and ketones) were detected 

in surface (0 to 4 feet bgs), shallow subsurface (4 to 12 feet bgs), and deep subsurface (>12 feet bgs) 

soil samples. Relative detection frequencies for VOCs were similar among surface, shallow 

subsurface, and deep subsurface soil samples. However, no consistent pattern of concentrations was 

evident among the three categories of soil samples. Concentrations of 1, 1-dichloroethane and carbon 

disulfide were at the same order of magnitude for all three categories of soil samples. The maximum 

concentration of 1,1, 1-trichloroethane was detected in a surface soil sample. Maximum 
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concentrations of 1,2-dichloroethene (total), ethylbenzene, toluene, and xylenes were detected in 

shallow subsurface soil samples. Maximum concentrations of stl/rene, tetrachloroethene, and TCE 

were detected in deep subsurface soil samples. Maximum concentrations of TCE and 

tetrachloroethene in all three categories of soil samples were detected in samples collected from the 

East Plating Shop, indicating the possible presence of a "hot spot" of TCE and tetrachloroethene in 

this area. COCs do not seem to indicate wide spread contamination that exceeds risk based 

thresholds. 

• Several SVOCs, primarily PAHs, were sporadically detected in surface and shallow subsurface soil 

samples. With few exceptions, concentrations and detection frequencies of SVOCs in surface soil 

samples exceeded those reported for shallow subsurface soil samples. Concentrations of PAHs in 

shallow subsurface soil samples ranged from 11 Ilg/kg to 2,300 Ilg/kg, while concentrations of PAHs 

in surface soil samples ranged from 10 Ilg/kg to 5,600 Ilg/kg. AOC 17 showed disproportionate 

responsibility for total site PAH contamination. 

• Aroclor-1 016 and Aroclor-1254 were detected in one and two, surface soil samples respectively, at 

concentrations ranging from 150 Ilg/kg to 290 Ilg/kg. No other PCBs were detected in any of the soil 

samples. 

• All 22 TAL metals and cyanide were detected in surface soil samples, and cyanide and all but two TAL 

metals were detected in the shallow subsurface soil samples. Concentrations and detection 

frequencies of metals detected in surface and shallow subsurface samples were very similar. A 

majority of the metals were frequently detected (i.e., in greater than 90 percent of the samples). 

Concentrations of most metals and cyanide exceeded background concentrations in one or more soil 

samples. Of the deep subsurface soil samples, only the seven samples collected from the East 

Plating Shop were analyzed for metals and cyanide. Seventeen metals and cyanide were detected in 

the deep soil samples, with concentrations of 13 of these metals and cyanide exceeding background. 

• The maximum concentrations of all detected chemicals in soil (O-to 12-feet in depth) were less than 

the MPCA SRVs for industrial exposures with the exception of lead in one surface soil sample and

chromium in one subsurface soil sample. Estimated cumulative excess risks slightly exceed MPCA 

target risk levels. 

• Based upon the field screening tests and analytical results it is unlikely that NAPLs are present in any 

of the subsurface soil sample locations. Although DNAPL was not identified in soils, based on 
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groundwater contaminant concentrations, it is apparent that DNAPLs are likely somewhere under the 

building. 

• Chlorinated hydrocarbons were the primary chemicals detected in groundwater samples. TCE was 

detected most frequently and at the greatest concentrations in shallow, intermediate, and deep 

groundwater samples. Concentrations of TCE in groundwater samples ranged from 0.6 j.lg/L to 

140,000 j.lg/L. The maximum concentration of TCE was detected in a shallow groundwater sample 

collected from monitoring well GW-01, located in the East Plating Shop. Review of the data collected 

from the six shallow, six intermediate, and six deep permanent wells, however, indicates that the 

greatest VOC concentrations are generally associated with the intermediate wells. 

• Concentrations of TCE in shallow and intermediate groundwater samples and 1,2-dichloroethene in 

shallow groundwater samples from wells located in the former East Plating Shop exceeded 1 percent 

of their solubility limits indicating that potential DNAPL is present in the local vicinity of these wells. 

Per the approved Work Plan, some site soil sampling locations were purposely located where impacts 

from releases from the sanitary or storm sewers could be observed, if present. There were no significant 

findings at these locations. Further, the sewer construction is reported to be vitrified clay pipe, which is 

usually expected to leak at joints. Running a camera through the larger diameter NIROP sewers has been 

proposed, but based on acceptance of the fact that these sewers typically leaked whether damaged or 

not, this exercise has not been completed because there is not much agreement about the value of the 

information that would be gained. Currently, no further action is planned regarding the plant sewers. 

EVALUATION OF AOe GROUPS 

The Field Sampling Plan (FSP) identified NIROP AOCs that could be effectively grouped into seven 

specific groups. There would remain several categorized as 'miscellaneous', and also those placed 

'randomly' to promote more complete coverage of the plan area, but with these exceptions, the seven 

groups represented are the following. See Table.2-1 in the FSP for additional information on the grouping. 

• (Group 1): 1,1, 1-TCAITCE storage, including AOCs 3,4,6,7, and 14. 

• (Group 2): Degreasing, including AOCs 8,16,18,23,39,47,58, and 74, plus supplemental points 

P04 and P08. 

• (Group 3): heat treat, including AOC 46. 

• (Group 4): Machining, including AOC 30 and70. 

• (Group 5): Painting, including AOC 35 and 36. 

089811/P ES-6 GTO 0003 



• (Group 6): PEPSET storage tank, including AOC 63. 

• (Group 7): Plating, including AOC 50 and supplemental point P11. 

The following conclusions resulted from the evaluation of AOC groups: 

NIROP Fridley 
OU3 Remedial Investigation 

Revision: 2 
Date: April-2002 

Section: Executive Summary 
Page 7 of 20 

• The selected AOCs for each group do adequately characterize each AOC group. 

• The AOC groups do adequately characterize the various plant processes. 

• The AOC grouping supports the assumption that the major source are for TCE under the main NIROP 

building is in or in the vicinity of the East and West Plating rooms. 

• The miscellaneous AOCs grouping remains an assortment of processes around the NIROP which are 

not easily associated with other AOC groups. 

This evaluation was completed by collecting the soil analytical results for the sampling parameters for 

each group identified. The soils sampling parameters were detailed in the FSP, and correspond to the 

. 'anticipated cont<;lminants' for each AOC - also described in the FSP. It was antiCipated that a statistical 

exercise would then be completed for the groups, for example to compare each group's maximum 

concentrations and mean concentrations for a contaminant against the facility norms. This would satisfy 

the intended goal of identifying groups that were more likely to indicate a release to soils, to a maximum 

depth of twelve feet. As the data was assembled, it became apparent that the statistical exercise would 

not be necessary because of the generally low level of contaminants identified. The soil analytical results 

for each AOC group are summarized in Table ES-1 and discussed below. 

GROUP 1: For Group 1, 1,1, 1-TCAfTCE storage, consisting of five sampled AOCs, no chlorinated 

solvents or breakdown products were detected in the surrounding soils. However, xylenes and toluene 

were each detected at concentrations of 1 to 2 Ilg/kg in six of ten samples. This analysis concludes that 

soils in the vicinity of Group 1 AOCs do not indicate significant releases. 

GROUP 2: Ten Group 2 AOCs were sampled. The maximum concentration of any VOC detected in this 

group was at AOC 58, where a duplicate sample was also collected. The analytical results for TCE in zero 

to four feet of soil at this location was 490 and 120 Ilg/kg. The measured concentrations of 1,1,1-TCA 

(the only other chlorinated solvent concentration greater than 10 Ilg/kg) was 56 and 21 Ilg/kg. At the next 
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depth interval, from four to eight feet, the TCE concentration was only 3 ~g/kg, and no 1,1,1-TCA was 

detected. At AOC 16, TCE was detected at 12 ~g/kg at zero to four feet, and was not detected in deeper 

soils. For all ten locations, no other chlorinated solvents or breakdown products in excess of 4 ~g/kg were 

detected. However, at AOC 39, toluene was detected at 0 to 4 feet at 14 ~g/kg, and at 8 to 12 feet at 

19 Ilg/kg. Xylenes were detected in the same two intervals at concentrations of 7 and 1 0 ~g/kg, 

respectively. No other BTEX parameters were detected in any other Group 2 AOCs at concentrations 

above 1 Ilg/kg. This analysis concludes that soils in the vicinity of Group 2 AOCs do not indicate 

significant releases. 

GROUP 3: Only one Group 3 AOC was sampled. No PCBs were detected at AOC 46, and no metals 

concentrations were out of the normal range (for cadmium, chromium [III and VI], lead and zinc). There is 

no evidence of release at AOC 46. 

GROUP 4: Two Group 4 AOCs were sampled. Toluene, xylenes, and TCE were detected at 

concentrations from 1 to 7 ~g/kg in zero to four foot depth soils. None of these contaminants were 

detected in deeper soils, except for toluene at 1 Ilg/kg at 8 to 12 feet at AOC 30. 

Aroclor 1016 was detected at 150 1l9/kg at zero to four feet at AOC 30, and was not analyzed in deeper 

samples. No PCBs were detected at AOC 70. The PCB contamination at AOC 30 is significant, but 

because no PCBs were detected at AOC 70, and because no significant VOC releases were identified, 

Group 4 AOCs do not appear to have greater likelihood of releases than other AOCs. 

GROUP 5: Two Group 5 AOCs were sampled. With the exception of TCE detected at 36 Ilg/kg at four to 

eight feet at AOC 35, all other chlorinated solvent or breakdown product concentrations were 31lg/kg or 

less. Additionally, metals concentrations appear elevated at 84 Ilg/kg for trivalent chrome, 6 Ilg/kg for 

hexavalent chrome, 150 1l9/kg for lead, and 479 Ilg/kg for zinc. The chrome concentrations are about the 

same at AOC 36, while the lead and zinc concentrations are 70% less at AOC 36. The VOC 

concentrations do not appear to signify that these concentrations will be uniformly higher at Group 5 AOC, 

however, the metals concentrations for both Group 5 AOCs are elevated and could indicate that metals 

concentrations may be elevated at painting process AOCs. At AOC 35, the trivalent chrome concentration· 

was 84 Ilg/kg; hexavalent chromium - 6 Ilg/kg; lead - 15 Ilg/kg; and zinc - 479 Ilg/kg. 

GROUP 6: Only one Group 6 AOC was sampled. Tetrachloroethene was detected at 18 Ilg/kg in zero to 

four feet of soil, but was not detected in deeper soils. TCE was detected at 4 Ilg/kg, but was also not 

detected in deeper soil. Xylenes and toluene were detected at 1 Ilg/kg. There is no evidence of large 

releases from AOC 63. 
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GROUP 7: Toluene was detected at 12 ~g/kg in duplicate samples at AOC 50 at zero to four feet. None 

was detected in soil samples at four to eight feet. No other chlorinated solvents were detected in any soil 

sample from either of the two AOCs sampled. All metals concentrations were within normal ranges. The 

Group 7 AOCs results do-not indicate that significant releases are more likely frqm Group 7 AOCs than 

other AOCs. 

In summary, the evaluation does not indicate that any AOC group is more likely than another to be 

responsible for releases in OU3 soils, with the exception of possibly elevated metals concentrations in the 

vicinity of the only two painting process AOCs which were sampled. 

Groundwater 

This evaluation was completed by collecting the unfiltered groundwater analytical results for the sampling 

parameters for each group identified. The groundwater sampling parameters were detailed in the FSP, 

and correspond to the 'anticipated contaminants' for each AOC - also described in the FSP. It was 

anticipated that a statistical exercise would then be completed for the groups, for example to compare 

each group's maximum concentrations for a contaminant against the normal concentrations found at the 

facility. This would satisfy the intended goal of identifying groups that were more likely to indicate a 

release to groundwater. This evaluation was completed in addition to, and parallel with, the soil evaluation 

to provide additional information and to provide a complete analysis of the media in the immediate vicinity 

of the AOCs. 

GROUP 1: This group consists of five sampled AOCs. The maximum VOC concentration for this 

group was detected at AOC13/AOC14. The analytical result for TCE at this location was 1200 ~g/L. The 

detected concentrations of TCE at the four other AOCs in this group ranged from 15 ~g/L to 200 ~g/L. 

1,1,1-TCA was· not detected at any of the locations in this group. The result of this analysis concludes that 

the groundwater in the vicinity of the Group 1 AOCs does not show evidence of a greater potential for 

release than the other groups. 

GROUP2: This group consists of eight sampled AOCs and two sampled supplemental points. TCE 

was detected in 10 of 11 samples (a duplicate sample was taken at AOC 47 with consistent results). The 

detected concentrations ranged from 8.9 ~g/L to 1 000 ~g/L with the maximum concentration detected at 

AOC 16. 1,1,1-TCA was detected in 5 of 11 samples with a maximum concentration of 11 ~g/L detected 

at AOC 58. BTEX parameters were detected at one location (P04) at concentrations of 34, 820, and 

750 ~g/L for Toluene, Ethylbenzene, and Xylene respectively. Tbe result of this analysis concludes that 
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the groundwater in the vicinity of Group 2 AOCs and supplemental points do not show evidence of 

significant release. 

GROUP 3: This group consists of one sampled AOC, AOC 46. No parameters were detected at 

elevated levels. There is no evidence of release at AOC 46. 

GROUP 4: This group consists of two sampled AOCs, AOC 30 and AOC 70. No BTEX parameters 

were detected in any of the Group 4 samples. TCE was detected in both samples at concentrations of 

3.8 Ilg/L and 860 Ilg/L at AOC 30 and AOC 70 respectively. No other chlorinated solvents or breakdown 

products were detected at elevated levels in this group. The result of this analysis concludes that the 

groundwater in the vicinity of Group 4 AOCs and supplemental points do not show evidence of significant 

release. 

GROUP 5: This group consists of two sampled AOCs, AOC 35 and AOC 36. TCE was detected in 1 

of 2 samples at a concentration of 20 Ilg/L at AOC 35. No other chlorinated solvents or breakdown 

products were detected at these AOCs. No BTEX parameters were detected in this group. Several 

metals, such as aluminum, chromium, cobalt, and lead, were detected at levels that are above the normal 

facility concentrations at AOC 36 but were detected at, or below, normal facility concentrations at AOC 35. 

Aluminum was detected in both samples at concentrations of 147 Ilg/L and 6110 Ilg/L at AOC 35 and 

AOe 36, respectively. The concentration detected at AOC 36 is above the normal facility concentrations 

and may represent a possible significant release. However, the concentration detected at AOC 35 is 

consistent, _ and slightly below, the detected concentrations at other AOCs. The result of this analysis 

concludes that Group 5 AOCs do not have a greater potential for release than the other groups. 

GROUP 6: This group consists of one sampled AOC, AOC 63. No significant concentrations of 

BTEX or chlorinated solvents were detected at AOC 63. Only 1,1, 1-TCA and TCE were detected, each at 

0.6 Ilg/L. There is no evidence of significant release at AOC 63. 

GROUP 7: This group consists of one sampled AOC, AOC 50, and one sampled supplemental point, 

P11. All metals concentrations were found- to be within the normal ranges for the facility. TCE was 

detected at AOC 50 along with it's breakdown product, cis-1,2-DCE, at concentrations of 110 Ilg/L and 

230 Ilg/L, respectively. These parameters were also detected at the sampled supplemental point, P11, at 

concentrations of 930 Ilg/L (TCE) and 56 Ilg/L (cis-1,2-DCE). These concentrations are consistent with 

the concentrations found in the other groups and, therefore, Group 7 does not appear to have a greater 

potential for release than the other groups. 
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In summary, the evaluation doesn't indicate that any AOC group is more likely to be responsible for 

releases to groundwater. Note that due to relatively shallow groundwater, and certain obstacles to 

placement of temporary wells in all locations, it is not surprising that groundwater contamination has 

migrated, masking it's point of origin. 

HUMAN HEALTH RISK ASSESSMENT 

Chemicals of potential concern evaluated in the risk assessment are presented in Table ES-2 for soil and 

Table ES-3 for groundwater. 

QU3 Soil Risk Assessment: 

The human health risk assessment considered exposures to industrial workers, major-infrequent 

construction workers, and minor-frequent construction workers. Potential exposure pathways for all 

receptors included incidental ingestion of soil, dermal contact with soil, and inhalation of fugitive and 

volatile compounds. Cancer risks and hazard indices were estimated following MPCA methodology. The 

following bullets and Table ES-4 summarize the results of the human health risk assessment for soil: 

• Potential Risks to Industrial Workers - The potential health risks for the industrial worker were 

estimated by comparing surface soil (0 - 4 feet) concentrations to the MPCA Soil Reference Values 

(SRVs). A site-wide upper 95 percentile confidence limit of the mean was used as the exposure point 

concentration. An incremental Excess Lifetime Cancer Risk (ELCR) of 0.35 x 10-5 was calculated for 

industrial workers. The calculated ELCR is below both the U.S. Environmental Protection Agency's 

(U.S_ EPA) acceptable ELCR range of 1 x 10-4 to 1 x 10-6 and MPCA's acceptable chronic ELCR of 1 

x 10-5. 

The noncancer endpoint specific hazard indices (HI) ranged from 0.001 to 0.053. The noncancer 

chemical specific hazard quotients (HQ) ranged from <0.001 to 0.027. The calculated endpoint 

specific HI were below both the U.S. EPA and MPCA acceptable HI of 1 and the chemical specific 

HQs were below the MPCA acceptable HQ of 0.2. 

Since it is not known if deeper soils will be excavated at a later date, a screening risk evaluation 

utilizing the maximum detected concentration in soil within the top 12 feet was conducted. The 

screening HI (i.e., chemical specific HQs summed regardless of target endpoint) was below the 

accep~able level of 1, but the chemical specific HQ for chromium exceeded the acceptable HQ of 0.2. 

The calculated ELCR, 2 x 10-5
, was within U.S. EPA's acceptable ELCR range of 1 x 10-4 to 1 X 10-6 
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but exceeded the MPCA acceptable ELCR is 1 x 10-5
. Carcinogenic PAHs (cPAHs) (0.8 x 10·\ 

arsenic (0.6 x 10.5) and hexavalent chromium (0.4 x 10.5
) were the major contributors to the ELCR. It 

should be noted that the maximum detected concentrations for these three contaminants occurred in 

different locations (different horizontally and vertically); arsenic concentrations exceeded background 

concentrations in only two percent of the 0 - 12 feet soil samples; and the chromium present was 

assumed to be in the more toxic hexavalent form. 

• Potential Risks to Major-Infrequent Construction Worker - The potential health risks for the major

infrequent construction worker were estimated using Excel spreadsheets supplied by the MPCA staff. 

The maximum detected concentration in soil within the top 12 feet, regardless of spatial location, was 

utilized as the exposure point concentration. An incremental excess lifetime cancer risk (ELCR) of 

2.1 x 10.6 was calculated. The calculated ELCR is within the U.S. EPA's acceptable ELCR range is 

1 x 10-4 to 1 x 10.6 and but exceeds the MPCA's acceptable subchronic ELCR of 1 x 10-6
. The major 

contributors to the ELCR were cPAHs (0.7 x 10-6
), arsenic (0.5 x 10-6

), and hexavalent chromium 

(0.9 x 10-6
). 

The calculated noncancer screening HI (summed regardless of target endpoint) was 2.9, which 

exceeded both the EPA and MPCA acceptable HI of 1. The major contributors to the cumulative HI 

were hexavalent chromium (1.35), arsenic (0.3), copper (0.2) and mercury (0.46). The cumulative HI 

was estimated by adding all chemical specific HQs together regardless of target endpoint. The target 

endpoint specific His do not exceed 1. The noncancer chemical specific hazard quotients (HQ) 

ranged from <0.001 to 1.35. Only hexavalent chromium produced a HQ which exceeded the MPCA 

acceptable subchronic HQ of 1 . 

It should be noted that the maximum detected concentrations for the major contributing contaminants 

occurred in different locations (different horizontally and vertically), arsenic concentrations exceeded 

background concentrations in only two percent of the 0 - 12 feet soil samples, and chromium was 

assumed to be in the more toxic hexavalent form. 

• Potential Risks to the Minor-Frequent Construction Workers - The Potential health risks for the minor

frequent construction worker were estimated using Excel spreadsheets supplied by the MPCA staff. A 

site-wide upper 95 percentile confidence limit of the mean concentration within the top four feet of soil 

was used as the exposure point concentration. An incremental ELCR of 0.36 x 10-5 was calculated. 

The calculated ELCR is below the U.S. EPA's acceptable ELCR range of 1 x 10-4 to 1 x 10-6 and the 

MPCA acceptable chronic ELCR of 1 x 10-5
. The calculated screening noncancer HI (i.e., summed 

regardless of target endpoint) was 0.045. The calculated noncancer chemical specific HQ ranged 
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from <0.001 to 0.016. The calculated HI was below both the U.S. EPA and MPCA acceptable HI of 1 

and the chemical specific HQs were below the MPCA acceptable HQ of 0.2. 

Since it is not known if deeper soil will be excavated at a later date, a screening risk evaluation (i.e., 

methodology is intended to overestimated the potential risk) utilizing the maximum detected 

concentration in soil within the top 12 feet was conducted. The screening HI (0.646) and the chemical 

specific HQs «0.001 to 0.37) were below the acceptable HI and HQ values with the exception of 

hexavalent chromium. The calculated ELCR, 1.8 x 10.5 , was within U.S. EPA's acceptable ELCR 

range of 1 x 10.4 to 1 x 10.6 but exceeded the MPCA acceptable ELCR is 1 x 10-5
• Carcinogenic PAHs 

(cPAHs) (1 x 10-5
), arsenic (0.6 x 10-5

) and hexavalent chromium (0.2 x 10-5
) were the major 

contributors to the ELCR. It should be noted that the maximum detected concentrations for these 

three contaminants occurred in different . locations (different horizontally and vertically). Arsenic 

concentrations exceeded background concentrations in only two percent of the 0 - 12 feet soil 

samples and the chromium present was assumed to be in the more toxic hexavalent form. 

Conclusion for Soil: 

8ased on the results of the human health risk assessment no Contaminant of Potential Concerns 

(COPCs) were retained as Contaminant of Concerns (COCs) in surface soil. In the absence of chemical 

speciation information, chromium was retained as a COC in 0 - 12 foot subsurface soil in the Former East 

Plating Shop area. 

The risk evaluation for the industrial worker indicates that under the industrial land use scenario, there is 

not a need for controls to limit exposure of workers to surface soil (0 - 4 feet). The risk evaluations for the 

activities that involved contact with soils beyond four feet suggest that the need for exposure controls 

should be evaluated. The need for institutional controls (e.g., zoning restrictions, deed notifications) to 

ensure that future property uses or activities that may result in higher exposures or exposures to different 

receptors not occur without proper oversight should also be evaluated. 

The human health risk assessment addressed potential direct contact with contaminated soil within the 

top· 12 feet. No potential exposures were identified for soil at depths beyond 12 feet, therefore no risks 

were calculated for potential exposures to soil greater then 12 feet bgs. Concentrations of all chemicals in 

soil samples collected at depths beyond 12 feet were less than MPCA SRVs for industrial exposures with 

the exception of TCE in one soil sample (S8-07, 12 to 16 feet) collected at the former East Plating Shop. 

The boring logs suggest that this sample was collected from within the s.aturated zone, consequently this 

sample may be more representative of groundwater contamination than soil contamination. 
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On-site ground water is not currently used as a potable water supply at NIROP Fridley. It may not be used 

in the future because a public water supply is available. Contaminated on-site ground water is a potential 

source of contamination for surface water in the Mississippi River. A screening evaluation of groundwater 

was performed following methodology and the Excel spreadsheet (OW1097.xls) supplied by MPCA staff. 

The following bullets summarize the results of the groundwater screening evaluation: 

• Upper Pot1ion of the Unconfined Aquifer - TCE, tetrachloroethene, 1, 1-dichloroethane, 

1,2-dichloroethane, 1, 1-dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, 

dichloromethane, 4-methylphenol, ethylbenzene, 1,1, 1-trichloroethane, vinyl chloride, aluminum, 

beryllium, chromium, cobalt, cyanide, manganese, iron, selenium, thallium, and vanadium were 

present at concentrations exceeding screening levels and therefore were retained as COCs for the 

upper portion of the unconfined aquifer ( see Table ES-5). 

• Lower Pot1ion of the Unconfined Aquifer - TCE, 1, 1-dichloroethene, cis-1, 2-dichloroethene, vinyl 

chloride, aluminum, manganese, and iron were present at concentrations exceeding screening levels 

and therefore were retained as COCs for the lower portion of the unconfined aquifer (see Table ES-5). 

• Deep Aquifer- Tetrachloroethene, TCE, and iron were present at concentrations exceeding screening 

levels and therefore were retained as COCs for the deep aquifer (see Table ES-5). Vinyl chloride will 

be retained as a COC for groundwater in the deep aquifer since it is a breakdown product of TCE and 

PCE and the detection limit of 0.3ug/1 exceed the MPCA HRl of 0.2ug/l, although it should be noted 

that the reported detection limit for vinyl chloride is less than the EPA MCl of 2ug/1. 

The cancer risk estimate presented for the typical industrial worker exposed to surface soil in the risk 

assessment was 3.5 x 10-6. All hazard indices for each target endpoint were below the EPA and MPCA 

acceptable level of 1.0 and all individual hazard quotients were below the MPCA acceptable level of 0.2 

Consequently, the need for access restrictions, zoning restrictions, and deed notifications to protect this 

receptor will not be evaluated. 

The following decision rules were developed regarding the potential human health risks for a construction 

worker hypothetically exposed to surface soils: 
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• If the cumulative incremental cancer risk determined for a construction worker (either the major

infrequent construction worker or minor-frequent construction worker) exceeds 1 x 10-5 for an 

exposure unit or area of concern, then evaluate the need for and the feasibility of implementing 

appropriate remedies. 

• If the cumulative Hazard Index determined for a construction worker (either the major-infrequent 

construction worker or minor-frequent construction worker) exceeds 1.0 for an exposure unit or area 

of concern, the re-evaluate the cumulative Hazard Index based on toxic endpoint/target organs. If the 

cumulative Hazard Index still exceeds 1.0, then evaluate the need for and the feasibility of 

implementing appropriate remedies. If the Hazard Quotient for any individual COPC exceeds 0.2, 

evaluate the need to include the parameter in the Feasibility Study. 

The cancer risk for the major infrequent construction worker was 2.1 x 10-6 . The cumulative hazard index 

developed for this receptor was 2.9. Individual hazard quotients for arsenic (HI = 0.3), chromium VI 

(HI = 1.35), copper (HI = 0.23), and mercury (HI = 0.46) exceeded the MPCA acceptable level of 0.2. 

However, as detailed in the risk assessment, a hazard index of greater than 0.2 would be associated with 

only one or two of the arsenic, copper, and chromium detections. A hazard index greater than 0.2 would 

be associated with 9 mercury samples. (Note: One hundred and thirteen soil samples were analyzed for 

metals.) Additionally, the hazard quotient for chromium was developed assuming that chromium was 

present in the hexavalent state. However, it should be noted that hexavalent chromium was detected 

infrequently (3 of 50 soil samples, only) in surface and subsurface soil. As specified in the decision rule, 

an evaluation of the need for and the feasibility of implementing appropriate remedies is recommended 

based on the results of the risk evaluation of the major infrequent construction worker. 

The cancer risk for the minor frequent construction worker was 3.6 x 10-6. The cumulative hazard index 

was less than 1. All individual hazard quotients were below 0.2. An evaluation of the need for and the 

feasibility of implementing appropriate remedies would not be necessary based on the results of the 

0-4 feet bgs risk evaluation of the minor frequent construction worker. 

Since the area targeted in the OU3 investigation is either- under roof or paved, the area is not conducive 

for wildlife. Within the OU3 investigation area, there are no known grass areas. The area is a fenced, 

highly industrialized area. Therefore, the lack of suitable habitat makes it unlikely that terrestrial receptors, 

if any, will actually be impacted. 
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The OU2 RI of the soils outside of the buildings and other structures was conducted by RMT, Inc., of 

Madison, Wisconsin in 1993 (RMT, 1993). In the OU2 RI, areas investigated included: Sub-Areas A 1, A2, 

A3, and A4 located on the. northern part of the property, in the general vicinity of the North 40; Sub-Areas 

81 and 82 located in the northeast corner of the property; Area 0 located on the east side of the property, 

north of the tank farm; Sub-Areas E1 and E2 located on the east side. of the property, south of the tank 

farm; and Sub-Areas F1 and F2 located near the southwest corner of the building. 

The conclusions from the OU2 field investigations were as follows: 

• Soils within Sub-Area A 1 have not been impacted by site activities. 

• Sub-Areas 81, 82, E1, E2, and F1 have been slightly impacted by site activities. 

• Sub-Area A2 has been impacted by site activities because analytical results indicate elevated VOC 

concentrations in the shallow soils. 

• Investigation results indicate two major areas of concern in Sub-Area A3, which includes the area 

around unex.cavated anomalies #13 and #14. Elevated concentrations of contaminants, particularly 

VOCs, remain in soils in these areas as a result of wastes buried prior to 1983. 

• Much of Sub-Area A4 has been impacted by site activities with the greatest impacts being located at 

previously excavated Anomaly #3. Previously excavated Anomalies #3 and #6 and unexcavated 

Anomalies #2 and #4 appear to be the major sources of these impacts. 

• Area 0 is the site of a previously unidentified disposal trench. The reported impacts are considerably 

less than those observed in Sub-Areas A2, A3, and A4. 

• Residual hydrocarbon-impacted soils remain in Sub-Area F2. 

The conclusions for the OU2 ecological risk assessment were as follows: 

• Although constituents are present at the site that are potentially toxic to terrestrial biota, the lack of 

suitable habitat and access restrictions makes it unlikely that large numbers of organisms will be 

affected. 
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The Supplemental Remedial Investigation Information Report, dated September 2001 evaluated 

unsaturated soils outside of the buildings and other structures in September of 2001. In this report, ten 

sub areas were evaluated: sub areas A 1, A2, A3, and A4 located on the northern part of the property in 

the general vicinity of the North 40; sub areas B1 and B2 located in the northeast corner of the property; 

sub area D, a previously unidentified disposal trench and former storage area C located n the east side of 

the property, north of the tank farm; sub area E located on the east side of the property south of the tank 

farm; sub area F located near the southwest corner of the building; and an additional sub area designated 

as "Other" located west of sub area A4 and between sub areas A 1 and A2 which includes all samples not 

located in any of the above listed sub areas. The locations of the ten sub areas are presented in Figure 

2-1 of the Supplemental Remedial Investigation Information Report. 

The following bullets and Table ES-4 summarize the conclusions from the Supplemental Remedial 

Investigation Information Report. 

• The results of the screening analysiS indicated that Has and/or ICRs for residential receptors 

exceeded MPCA and EPA risk acceptable levels at all sub areas with the exception of the "Other" sub 

area .. 

• Has and ICRs for typical industrial workers exposed to sUrface soil and subsurface soil were within 

MPCA and EPA acceptable risk levels for all sub areas with the exception of subsurface soil at sub 

area A3 and surface soil at sub area A4. Tetrachloroethane, 1,1, 1-trichloroethane, and xylenes in 

sample AT009D1 (8 to 10 feet bgs) and iron and manganese in sample AT007C (6 to 8 feet bgs) were 

the major contributors to the risk for subsurface soil at A3. The ICR for typical industrial workers 

exposed to surface soil at sub area A4 slightly exceeded the MPCA acceptable risk level but was 

within EPA's target risk range. Carcinogenic PAHs at boring AB032A (1 to 3 feet bgs) were the major 

contributor to the risk in surface soil at sub area A4. 

• Has and ICRs for minor frequent construction workers exposed to surface soil and subsurface soil 

were within MPCA and EPA acceptable risk levels for all sub areas with the exception of subsurface 

soil at sub area A3, surface soil at sub area A4, and surface soil at sub area E. Carcinogenic PAHs in 

sample AB043D (8 to 10 feet bgs); tetrachloroethene and 1,1, 1-trichloroethane in sample AT009D1 (8 

to 10· feet bgs); and iron and manganese in sample AT007C (6 to 8 feet bgs) were the major 

contributors to the risk for subsurface soil at sub area A3. The ICRs for minor frequent construction 
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workers exposed to surface soil at sub areas A4 and E slightly exceed the MPCA acceptable risk 

level, although the ICRs were was within EPA's target risk range. Carcinogenic PAHs at sampling 

location AB032A (1 to 3 feet bgs) in sub area A4 and EB004 A (1 to 3 feet bgs) in sub area E were the 

major contributors to the ICR. 

• HOs and/or ICRs for major infrequent construction workers exposed to surface soil and subsurface 

soil were within MPCA and EPA acceptable risk levels for all sub areas with the exception of sub 

areas A3 and A4. Antimony, 2-butanone, 1, 1-dichloroethane, iron, tetrachloroethene, 

1,1, 1-trichloroethane, trichloroethene, and xylenes were the major contributors to the risk at sub area 

A3. Carcinogenic PAHs and trichloroethene were the major contributors to the risk at sub area A4. 

• Based on the results of the risk assessment, sub areas A 1, A2, B1, B2, D, F, and "Other" are not a 

concern under industrial/restricted commercial use. 

• In sub area A3 contamination in the vicinity of sample locations AT009, AT007, and AB042 at depths 

of approximately 6 to 10 feet bgs were mainly responsible for exceedances of the acceptable risk 

levels. These sample locations are located in the vicinity of where the drum removal occurred during 

the OU2 field investigation and where a decontamination pad exists. 

• In sub area A4 contamination in the vicinity of sample locations AB032 and AT001 at depths of less 

than 3 feet bgs and AT004 at depths of 3 to 5 feet were mainly responsible for exceedances of the 

acceptable risk levels. 

• In sub area E contamination in the vicinity of sample location EB004 at a depth of 1 to 3 feet bgs was 

mainly responsible for exceedances of the acceptable risk levels. 

• Based on the bulleted results above residual contamination in sub areas A 1, A2, B1, B2, D, F and 

"Other" are not of concern if the land use is limited to industrial/restricted commercial use. In the 

remaining sub areas (i.e., A3, A4 and E) localized areas of contamination (i.e., hot spots) result in 

potential risk levels that exceed levels of concern. 

• In sub area A3, VOC contamination in the vicinity of sample locations AT009 and AB043 at depths of 

8-10 feet bgs and iron at AT007 at depth of 6-8 feet bgs are largely responsible for the risk 

exceedances. These sampling locations are located in and near the near where drum removal 

occurred and where a decontamination pad exists. Examination of these samples indicates a 

localized area with significantfy elevated levels of contam'ination. For example, at AT009 the 
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concentrations of 1,1, 1-trichloroethane, 1, 1-dichloroethane, 2-butanone, tetrachloroethene, toluene, 

trichloroethene, and xylenes correspond to ICR 15 times higher than the acceptable target risk level 

and hazard indices from approximately 3-14 times the target risk level. The concentrations of these 

contaminants at this location are also significantly (11-360 times) higher than the next highest 

concentration in sub area A3 suggesting a hot spot of contamination. In addition, the concentrations 

of 1,1, 1-trichloroethane, tetrachloroethene, and xylenes exceed the default soil saturation limit 

suggesting that free product may be present. Removal of' these sampling data points and 

recalculation of the 95 percent UCL mean exposure concentration produces risks within target risk 

levels. 

• In sub area A4, cPAH contamination at AB032 at a depth of 1-3 feet bgs is largely responsible for the 

risk exceedance. Examination of this location indicates a localized are with significantly elevated 

levels. The concentration of cPAHs (as BaP equivalents) at this location corresponds to risk levels 

10-20 times higher than the acceptable target risk level. The concentration is six times higher than 

the next highest concentration is sub area A4. Removal of this sampling data point and recalculation 

of the 95 percent UCL mean exposure concentration produces risks within target risk levels. 

• In sub area E the number of sampling data points was insufficient to calculate a 95 percent UCL of the 

mean and therefore maximum concentrations were utilized as exposure concentrations in the refined 

risk assessment. Carcinogenic PAHs (as BaP equivalents) at sample location EB004 at a, depth of 1-

3 feet bgs is largely responsible for the risk exceedance. The concentration of cPAHs (as BaP 

equivalents) corresponds to approximately 1.5 times the target risk and is approximately two times 

higher than the next highest concentration in sub area E. Based on the limited data available EB004 

does not appear to be a hot spot and the risk level associated with this specific location slightly 

exceeds the target risk. 

INITIAL SCREENING OF POSSIBLE ALTERNATIVE RESPONSE ACTIONS 

No COCs were identified in surface soil. Unacceptable risks were identified in subsurface soil under the 

main NIROP building. For subsurface soil, chromium was retained as a COCo Soil contaminated with 

chromium at an unacceptable level was found under the former East Plating Shop of the main NIROP 

building for the major infrequent construction worker scenario. Chromium exceeds the acceptable (target) 

risk number based on the assumption that a chromium is present in the hexavalent form. This 

assumption was made because soil samples analyzed for chromium were not speciated. 
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Possible remedial action alternatives include the no-action remedial alternative, an institutional control to 

restrict subsurface activity, and an engineering control response action combined with institutional 

controls. 
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TABLE ES-1

EVALUATIONOF AOC GROUPS
NIROP FRIDLEY, MINNESOTA

GROUP OPERATIONS ANTICIPATED CONTAMINANTS AOC # SAMPLE KEY MEASURED COMMENT
(FROM WORKPLAN) DEPTH CONTAMINANT

1 1,1,1-TCA/TCE STORAGE VOC 3 4-8 ft. xylenes, 2 ug/kg highest concentration of any chlorinated solvent or BTEX

2 DEGREASING VOC, DRO/GRO 58 0-4 ft. tce, 490 ug/kg highest concentration of any chlor. solvent, BTEX, or SVOC -
                        concentration at 4-8 ft. is only 3 ug/kg

2 DEGREASING VOC, DRO/GRO 39 0-4 ft. toluene, 14 ug/kg also, xylenes at 7 ug/kg.  No chlorinated solvents detected.
8-12 ft. toluene, 19 ug/kg also, xylenes at 10 ug/kg.  No chlorinated solvents detected.

2 DEGREASING VOC, DRO/GRO 16 0-4 ft. tce, 12 ug/kg only chlorinated solvent greater than 10 ug/kg

3 HEAT TREAT METALS, INORGANICS, PCBs 46 no PCBs detected, no metals out of normal range

4 MACHINING VOC, DRO/GRO, PCBs 30 0-4 ft. aroclor 1016, 150ug/kg only PCB detect.  No chlor solv, BTEX, or SVOC > 10 ug/kg

5 PAINTING METALS, VOC 35 0-4 ft. metals chrome III/VI:  84/6 ug/kg, pb = 15 ug/kg, zn = 479 ug/kg
8-12 ft. tce, 36 ug/kg only chlorinated solvent greater than 10 ug/kg

6 PEPSET STORAGE VOC, SVOC 63 0-4 ft. pce, 18 ug/kg only chlorinated solvent greater than 10 ug/kg

7 PLATING VOC, DRO/GRO, METALS 50 0-4 ft. toluene, 12 ug/kg only chlorinated solvent greater than 10 ug/kg



TABLE ES-2

CHEMICALS OF POTENTIAL CONCERN (COPCs)
SURFACE AND SUBSURFACE SOIL

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Chemical Surface Soil Subsurface Soil Subsurface Soil
(0 to 4 Feet) (4 to 12 Feet) (>12 Feet)

VOLATILE ORGANIC COMPOUNDS
1,1,1-Trichloroethane X X X
1,1,2-Trichloroethane X
1,1-Dichloroethane X X X
1,2-Dichloroethene (total) X X X
2-Butanone X X X
2-Hexanone X X X
4-Methyl-2-pentanone X X X
Acetone X X X
Benzene X
Bromomethane X X
Carbon Disulfide X X X
Chlorobenzene X
Chloromethane X
Ethylbenzene X X X
Styrene X X X
Tetrachloroethene X X X
Toluene X X X
Trichloroethene X X X
Xylenes, Total X X X
SEMIVOLATILE ORGANIC COMPOUNDS
2-Methylnaphthalene X X
4-Chloro-3-methylphenol X
4-Methylphenol X
Acenaphthene X X
Acenaphthylene X X
Anthracene X X
Benzo(a)anthracene X X
Benzo(a)pyrene X X
Benzo(b)fluoranthene X X
Benzo(g,h,i)perylene X X
Benzo(k)fluoranthene X X
Bis(2-Ethylhexyl)phthalate X X X
Butylbenzyl Phthalate X X
Carbazole X X
Chrysene X X
Di-n-butyl phthalate X X X
Di-n-octyl phthalate X X
Dibenzo(a,h)anthracene X X
Dibenzofuran X X
Fluoranthene X X
Fluorene X X
Indeno(1,2,3-cd)pyrene X X



TABLE ES-2

CHEMICALS OF POTENTIAL CONCERN (COPCs)
SURFACE AND SUBSURFACE SOIL

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Chemical Surface Soil Subsurface Soil Subsurface Soil
(0 to 4 Feet) (4 to 12 Feet) (>12 Feet)

Naphthalene X X
Pentachlorophenol X
Phenanthrene X X
Phenol X X
Pyrene X X
POLYCHLORINATED BIPHENYLS
Aroclor-1016 X
Aroclor-1254 X
INORGANICS
Aluminum X X X
Antimony X
Arsenic X X X
Barium X X X
Beryllium X X X
Cadmium X X
Calcium X X X
Chromium X X X
Cobalt X X X
Copper X X X
Cyanide X X X
Hexavalent Chromium X
Iron X X X
Lead X X X
Manganese X X X
Manganese X X X
Mercury X X
Nickel X X X
Potassium X X X
Selenium X X
Sodium X X X
Thallium X
Vanadium X X X
Zinc X X X

Notes:
In accordance with MPCA guidance any chemical detected in at least one sample is
considered a COPC.
An X indicates that the chemical was retained as a chemical of potential concern.



TABLE ES-3

CHEMICALS OF POTENTIAL CONCERN (COPCs)
GROUNDWATER

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Chemical Shallow Intermediate Deep
Groundwater Groundwater Groundwater

VOLATILE ORGANIC COMPOUNDS
1,1,1-Trichloroethane X
1,1,2-Trichloroethane X
1,1-Dichloroethane X X X
1,1-Dichloroethene X X X
1,2-Dichloroethane X X
1,2-Dichloroethene (total) X
2-Butanone X
Acetone X
Benzene X
Carbon Disulfide X
Chloroform X
Chloromethane X X X
cis-1,2-dichloroethene X X X
Ethylbenzene X X
Methylene Chloride X
Tetrachloroethene X X X
Toluene X X X
Trans-1,2-dichloroethene X X X
Trichloroethene X X X
Vinyl Chloride X X
Xylenes, Total X X
SEMIVOLATILE ORGANIC COMPOUNDS
2,4-Dimethylphenol X
2-Methylnaphthalene X
2-Methylphenol X
4-Chloro-3-methylphenol X
4-Methylphenol X
Bis(2-Ethylhexyl)phthalate X
Butylbenzyl Phthalate X
Di-n-butyl phthalate X X
Di-n-octyl phthalate X
Diethyl Phthalate X
Naphthalene X
Pentachlorophenol X
Phenanthrene
Phenol X X
Pyrene



TABLE ES-3

CHEMICALS OF POTENTIAL CONCERN (COPCs)
GROUNDWATER

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Chemical Shallow Intermediate Deep
Groundwater Groundwater Groundwater

INORGANICS
Aluminum X X X
Antimony
Arsenic X X
Barium X X X
Beryllium X
Calcium X X X
Chromium X X X
Cobalt X
Copper X X
Cyanide X X X
Iron X X X
Lead X X
Manganese X X X
Manganese X X X
Mercury X X
Nickel X X
Potassium X X X
Selenium X
Sodium X X X
Thallium X
Vanadium X X
Zinc X X X

Notes:
In accordance with MPCA guidance any chemical detected in at least one sample is
considered a COPC.
An X indicates that the chemical was retained as a chemical of potential concern.



TABLE ES-4

SUMMARY OF SOIL RISK CHARACTERIZATION AND IDENTIFICATION OF COCS FOR OU3 & OU2
NIROP FRIDLEY, MINNESOTA

Cancer Risk Noncancer Risk
Receptor Target Calculated COCs (2) Target Calculated Target Calculated COCs (2)

Risk (1) Risk Hazard Hazard Hazard Hazard
Index (3) Index Quotient (3) Quotient

Baseline Evaluation OU3
0 - 4 feet depth: Chronic exposure to 95% UCL average concentration throughout building
Typical Industrial Worker 1 x 10-5 0.35 x 10-5 -- 1 < 1 0.2 < 0.2 --
Minor Frequent 
Construction Worker 1 x 10-5 0.36 x 10-5 -- 1 < 1 0.2 < 0.2 --

0 - 12 feet depth: Short-term exposure to maximum concentration in localized areas

Major Infrequent 
Construction Worker 1 x 10-6 2.1 x 10-6

Maximum concentrations at different 
locations.  Risks at individual locations less 

than 1 x 10-6.
1 2.9 1 1.4

Chromium (located > 4 feet deep in 
East Plating Shop AOC. Evaluated 

as hexavalent chromium)
Screening Evaluation for OU3
0 - 12 feet depth: Chronic exposure to maximum concentrations in localized areas

Typical Industrial Worker 1 x 10-5 2 x 10-5
Maximum concentrations at different 

locations.  Risks at individual locations less 
than 1 x 10-5.

1 < 1 0.2 0.8
Chromium (located > 4 feet deep in 
East Plating Shop AOC. Evaluated 

as hexavalent chromium)

Minor Frequent 
Construction Worker 1 x 10-5 1.8 x 10-5

Maximum concentrations at different 
locations.  Risks at individual locations less 

than 1 x 10-5.
1 < 1 0.2 0.4

Chromium (located > 4 feet deep in 
East Plating Shop AOC. Evaluated 

as hexavalent chromium)
Refined Risk Evaluation for OU2 - Sub Areas A3, A4, and E (4)
0 - 5 feet depth: Chronic exposure to 95% UCL average concentration
Typical Industrial Worker 1 x 10-5 2 x 10-5 cPAHs in Sub Area A4 1 < 1 0.2 < 0.2 --
Minor Frequent 
Construction Worker 1 x 10-5 2 x 10-5 cPAHs in Sub Area A4 and E 1 < 1 0.2 < 0.2 --

0 - 12 feet depth: Short-term exposure to maximum concentration in localized areas

Major Infrequent 
Construction Worker 1 x 10-6

2 x 10-5 (A3)

2 x 10-5 (A4)

1,1-DCA, PCE, & TCE in Sub Area A3,    
TCE & cPAHs in Sub Area A4 1 > 1 1 > 1

Antimony, Iron, Manganese,        
2-Butanone, PCE, 1,1,1-TCA, 

Toluene, & Xylene in Sub Area A3.

Notes:
1 - Values presented are MPCA acceptable cancer risk levels.  USEPA target risk range is 1 x 10-6 to 1 x 10-4.
2 - COPCs significantly contributing to calculated risks exceeding target risk levels were identified as COCs.
3 - Values presented are MPCA acceptable levels.  USEPA target noncancer risk levels are a Hazard Index of 1 for multiple contaminants and 
     a Hazard Quotient of 1 for individual contaminants.
4 - Only sub areas identified in the screening risk evaluation as requiring further analysis were evaluated in the refined risk evaluation.
1,1-DCA = 1,1-Dichloroethane.
PCE = Tetrachloroethane.
TCE = Trichloroethene.
1,1,1-TCA = 1,1,1-Trichloroethane.
cPAHs = Carcinogenic PAHs.



TABLE ES-5

CHEMICALS OF CONCERN (COCs)
GROUNDWATER

NIROP FRIDLEY, MINNESOTA

Chemical Shallow Intermediate Deep
Groundwater Groundwater Groundwater

VOLATILE ORGANIC COMPOUNDS
1,1,1-Trichloroethane X
1,1-Dichloroethane X
1,1-Dichloroethene X X
1,2-Dichloroethane X
cis-1,2-dichloroethene X X
Ethylbenzene X
Methylene Chloride X
Tetrachloroethene X X
Trans-1,2-dichloroethene X X
Trichloroethene X X X
Vinyl Chloride X X X
SEMIVOLATILE ORGANIC COMPOUNDS
4-Methylphenol X
INORGANICS
Aluminum X X
Beryllium X
Chromium X
Cobalt X
Cyanide X
Iron X X X
Manganese X X X
Selenium X
Thallium X
Vanadium X

Notes:
An X indicates that the chemical was retained as a chemical of concern.
The chemicals of concern are those chemicals with maximum detected concentrations
which exceed MPCA Health Risk Limits, Health Risk Values, and EPA Maximum
Contaminant Levels.
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This Aemedial Investigation (AI) Aeport was prepared for Naval Industrial Aeserve Ordnance Plant in 

Fridley, Minnesota (NIAOP Fridley) through the U.S. Navy (Navy) Southern Division Naval Facilities 

Engineering Command (NAVFAC) under Contract Task Order (CTO) 0002, for the Comprehensive Long

term Environmental Action Navy (CLEAN III), Contract Number N62467-94-D-0888. The AI Feasibility 

Study (FS) is a requirement of the Federal Facilities Agreement (FFA), dated March 27, 1991, between 

the Minnesota Pollution Control Agency (MPCA), the United States Environmental Protection Agency 

(USEPA), and the United States Department of the Navy (Navy). This AI Aeport summarizes the 

environmental investigations of the Operable Unit 3 (OU3), which comprises the soils beneath the plant 

building. The Work Plan that directed the investigation described in this AI Aeport fully integrated the 

Data Quality Objectives (DQO) process, which focused sampling activities on cleanup objectives to make 

the sampling process more efficient. The site location is identified on Figure 1-1, Site Location Map. 

1.1 PURPOSE OF THE RI REPORT 

The overall goal of the environmental investigative work for OU3 at NIAOP Fridley is to efficiently 

characterize environmental contamination to determine whether there is a risk to human health and the 

environment and therefore to (1) identify all sources of contamination; (2) identify the extent and 

magnitude of soil, subsoil, surface water, and ground water contamination; (3) gather all necessary data to 

support the FS and Aisk Assessment, and (4) provide information and data needed for the selection and 

implementation of response actions at the Site. 

Southern Division NAVFAC has the responsibility of ensuring that site investigation and restoration 

projects are performed efficiently in the most cost-effective and timely manner considering pertinent 

constraints such as the need to protect human health and the environment, site closure requirements, 

regulatory compliance, and funding limitations. For these reasons, clearly focused site investigations are 

required to help improve the efficiency of the investigation and restoration process. Therefore, Southern 

Division NAVFAC has developed a policy and approach to improve the efficiency of the site investigation 

and restoration process through the appropriate use of new guidance from USEPA (Guidance for the Data 

Quality Objectives Process, USEPA, September 1994), use of innovative technologies when warranted 

(e.g., direct penetration technology, onsite analyses), and new tools and methods for data analysis (e.g., 

geostatistics, geographic information systems [GIS]). Together, these provided for a more clearly 

focused, cost-effective site investigation. 
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In addition to the Work Plan, the following scoping documents were prepared and are part of the master 

work plan for the environmental investigative work at NIROP Fridley: 

• Field Sampling Plan (FSP) 

• Quality Assurance Project Plan (QAPP) 

• Site Security and Health & Safety Plan (HASP) 

The Installation Restoration (IR) Program investigation conducted pursuant to the Work Plan complied 

with applicable requirements established under the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) as amended by the Community Environmental Response 

Facilitation Act (CERFA). Additional guidance for these activities is contained in the USEPA Guidance for 

Conducting Remedial Investigations and Feasibility Studies under CERCLA (1988) and the Navy/Marine 

Corps Installation Restoration Manual (February 1992). 

This RI for OU3 is the third RI for the facility. The Rls for OU1 (groundwater) and OU2 (surface and 

subsurface soil outside of the outline of the building) were performed earlier. The conclusions of the OU2 

RI Report are also included in the report. 

1~ SITE BACKGROUND 

1.2.1 Facility Description 

NIROP Fridley is located on the southernmost tip of Anoka County, Minnesota. The plant is situated 

approximately one-quarter mile east of the Mississippi River and less than 1 mile south of Interstate 694 

(Figure 1-1). 

The site is currently active and consists of 80.35 acres of government-owned land, of which approximately 

50 acres are paved or covered with buildings. The plant is bordered on the east by the Burlington 

Northern rail yard, on the north by various industrial facilities, on the south by United Defense Limited 

Partnership (UDLP) property, and on the west by East River Road. The 46 acre area adjacent to the 

southern border of the site is owned by UDLP, the NIROP (government-owned contractor operated) 

(GOCO) operator, and is designated USEPA Superfund Site Number 17 on Update 6 of the National 

Priorities List (NPL) (RMT, July 1988). The area encompassed within a 3-mile radius of the NIROP site 

includes parts of Minneapolis/St. Paul, New Brighton, St. Anthony, and most of Fridley and Brooklyn 

Center. 
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NIROP Fridley dates back to 1940 when Northern Pump Company negotiated with the Navy for the 

construction of a new manufacturing plant on approximately 80.35 acres of land situated in the northern 

portion of the Minneapolis-St. Paul metropolitan area (Envirodyne, June 1983). Northern Pump had been 

under contract to the Navy throughout the 1930s. These defense contracts eventually reached a level 

where Northern Pump's existing plant in Minneapolis was inadequate. When Northern Pump received a 

contract from the Navy to produce 100 five-inch gun mounts, a move to a new manufacturing plant was 

needed (Envirodyne, June 1983). 

The arrangement to construct the new plant was unique in that the plant was partially owned by the 

government and partially by Northern Pump Company. NIROP Fridley was the GOCO facility. The site 

chosen for the plant was a cornfield just north of the Minneapolis city limits, within the City of Fridley. The 

new plant was completed in just 60 days with machinery, office equipment, and records moved intact by 

flat car from the old plant. By January 1941, the plant was in full production (Envirodyne, June 1983). The 

general layout of the site is shown on Figure 1-2. 

In June of 1942, Northern Pump Company established Northern Ordnance, Incorporated, as an operating 

subsidiary to conduct the government portion of Northern Pump's business. Thereafter, the facility was 

often referred to as Northern Ordnance, Inc., and later as Northern Ordnance Division (NOD) (Envirodyne, 

June 1983). 

On January 31, 1964, Northern Ordnance was acquired from Northern Pump Company by FMC 

Corporation (FMC). Northern Ordnance was assigned divisional status within FMC's Ordnance Group 

(Envirodyne, June 1983). In 1994, FMC Corporation and Harsco Corporation formed UDLP, and the 

Armament Systems Division of UDLP currently operates the facility. 

Production at the NIROP facility began in January 1941. During World War II, the plant was operated in 

two 12-hour shifts, 365 days a year, to produce gun mounts. A production level of about 150 single gun 

mounts and 20 twin gun mounts per month was eventually reached. During the height of the war, 11,400 

people were employed at the plant. By the end of the war, more than 6,000 gun mounts had been 

produced, and the plant received awards annually from 1941 through 1946 from the Navy for meritorious 

production (Envirodyne, June 1983). 

Following the end of the war, production of gun mounts dropped substantially, and the workforce at the 

plant was reduced to its pre-war level of less than 1,000 employees. The plant undertook various 
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overhaul projects for the Navy and designed a new, dual-purpose, 5-inch, 54-caliber, single gun mount, 

the Mark 42. This was one of the first fully automated gun mounts in the world. Production of the Mark 42 

commenced in 1948 and was the major production activity at the plant for the next 10 years (Envirodyne, 

June 1983). 

During the 1950s, the Navy had demand for new and advanced missile launching systems. Northern 

Ordnance responded to this need by producing the first automatic guided missile launching system in the 

world in 1956, the Mark 4. Other missile launching systems the Mark 7, Mark 10, Mark 13, Mark 22 and 

Mark 26 were also produced at the plant. These were all highly reliable shipboard systems designed to 

store, transfer, warm up, position, and launch the missiles. All of these systems were designed for the 

"3-T Missiles": Talos, Terrier, and Tarter (Envirodyne, June 1983). During this same period, a series of 

torpedo launching tubes, the Mark 23, Mark 24, and Mark 25, were produced at the plant (Envirodyne, 

June 1983). 

After FMC Corporation's takeover of Northern Ordnance in 1964, the plant continued to produce gun 

mounts and advanced missile launching systems. However, there was a shift toward smaller, lighter 

systems. The plant produced a 5-inch, 54-caliber gun mount, the Mark 45, which was the smallest and 

lightest 5-inch gun mount in the world. This gun mount was used on the Navy's latest cruisers and 

destroyers. The Mark 75, which was a fast firing 76-millimeter, 62-caliber gun mount, was also produced 

at the plant (Envirodyne, June 1983). 

The guided missile launching systems that were produced at the plant in the 1970s and 1980s, the 

Mark 13, Mark 26, and the Mark 41 Vertical Launching Systems (VLS), were designed for the Navy's 

newer, smaller class ships. However, today the mainstay of the Navy's launching platform is the MK41 

VLS. 

There were no major functional changes in the industrial operations at NIROP since the plant was 

constructed in 1941, although some of the operations were modernized or relocated. The processing, 

assembly, and manufacturing operations associated with the facility include plating, welding, heat treating, 

machining, and foundry. Testing facilities currently at NIROP include an electronics laboratory, a 

metallurgical laboratory, hydraulic test bays, and shock/vibration test equipment (Envirodyne, June 1983). 

These areas are shown on Figure 1-3. 

The plant layout consists of 29 avenues that run west to east and north to south. Broadway is the main 

north-south avenue; it is located in the center of the plant. East of Broadway, building columns are 
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numbered from 1 E to 21 E; to the west, columns are numbered 1 W to 29W. The Navy-owned portion of 

the plant extends from 5th Avenue to the north wall of the main building. 

NIROP Fridley has previously stored and disposed of industrial wastes, scrap materials, drummed wastes, 

and chemicals at the facility. The following paragraphs discuss the former chemical and waste disposal, 

storage, and removal practices. 

In 1975, an estimated 150 55-gallon drums of industrial waste were removed from NIROP. Prior to 

disposal, such waste material was collected and stored at a central waste storage area located outside 

near the northeastern corner of NIROP. The area consisted of a 30-foot by 30-foot asphalt and concrete 

pad graded toward the middle, which drained to a dry well that could be pumped if a spill occurred 

(Envirodyne, June 1983). 

Two trenches were excavated at NIROP for waste disposal purposes in 1972 in the area north of the main 

plant building. The trenches were used on a one-time basis. Each trench was approximately 10 feet wide 

and 8 to 10 feet deep, with a combined length of 75 to 100 feet. Between 50 and 100 drums containing 

wastes were placed into the trenches on their sides, stacked two or three deep, and covered with 

excavated soils. The material potentially disposed of in the drums included waste oil, plating sludge, 

cleaning solvent, and degreasing solvent (Envirodyne, June 1983). 

During the late 1960s or early 1970s, two borrow pits were used on a one-time basis for the disposal of 

drummed wastes on the northeast portion of NIROP: one near the railroad gate, the other near the first 

railroad switch. Each of the pits was approximately 8 feet deep and irregularly shaped and contained 

about 25 barrels containing the same types of wastes as disposed of in the trenches. In addition to the 

barrels, the disposal pits contained miscellaneous construction debris, such as metal scraps, lumber, and 

concrete (Envirodyne, June 1983). 

Through various geophysical and remote sensing techniques, nine areas were selected for excavation 

based on their likelihood for containing drummed wastes in the northern portion of the outside property. 

These areas were excavated in the fall of 1983 and the spring of 1984. Forty-three excavated drums and 

1,200 cubic yards of underlying soil were found to contain volatile organic compounds (VOCs), 

polychlorinated biphenyls (PCBs), oil and grease, pesticides, and metal-bearing wastes. The drums and 

contaminated soil were disposed of at a USEPA-approved landfill (RMT, Inc., February 1997). 

Based on the results of a geophysical investigation conducted in 1995, a total of twenty-three 55-gallon 

drums and 12 smaller containers were found in the north 40 area. These drums were excavated during a 
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removal action conducted in April through June 1996. Eleven drums were determined to be non

hazardous, 11 drums contained contaminated soil, 1 drum contained hazardous waste, 4 1-gallon 

containers were determined to be non-hazardous, and 8 quart-sized containers contained ingredients 

such as brake fluid and paint thinner. The non-hazardous containers were disposed of as scrap metal by 

the UDLP metal recycling program, and their soil contents were placed in roll-ofts for disposal as Special 

Waste [materials containing volatiles but having Toxic Characteristic Leaching Procedure (TCLP) results 

below hazardous levels as mandated in 40 CFR 261]. The remaining 13 drums and 8 containers, with 

contents, were sampled for disposal and sent to Emelle, Alabama for disposition and subsequent 

incineration at Port Arthur, Texas. In addition, approximately 100 cubic yards of soil and debris consisting 

of trash, scrap metal, tires, construction and demolition rubble, metal casting waste, equipment parts, and 

cast concrete structures were removed and disposed of as non-hazardous waste (Morrison Knudsen 

Corp, December 1996, see Appendix H). 

During OU-2 sampling in the vicinity of a previously unexcayated area near the North 40, free liquids were 

encountered which resulted in a removal action. A total of 31 drums were sampled and overpacked in 

addition to several other empty and crushed drums which were removed with other debris. Elevated VOC 

concentrations were reported at depth. 

In conjunction with the late 1991 excavation of contaminated soil from the proposed hazardous materials 

building addition at the (NIROP) an estimated 2,992 combined yards of contaminated soil and concrete 

were excavated. 

Large quantities of sand are consumed in the casting process at NIROP. Foundry core butts contain 

mostly sand with minor amounts of metal and resin or binders. Most foundry core butt disposal operations 

occurred off Navy property. However, it was reported that core butts were disposed of in the northern 

portion of NIROP on a very limited basis. An analysis of the foundry sand, both before and after use, was 

performed in November 1978. This analysis did not show any hazardous materials (Envirodyne, June 

1983). 

In 1972, with the approval of the MPCA, foundry sand was used as one of the fill materials to raise the 

elevation of the land west of the site which is now part of the Anoka County Park. 

A large storage lot and scrap yard were maintained at the north end of the facility since the plant was built 

in the early 1940s. A wide variety of scrap metal parts was found in the yard. Items include old gun 

barrels, cranes, machining jigs, and gun mounts (Envirodyne, June 1983). 
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In the location of the existing hazardous materials storage building, a metal shavings and milling waste 

loading area existed where the wastes were loaded for removal from the plant. 

Plating chemical storage, oil/solvent storage, and cyanide storage areas were located on the west end of 

the plant on 22nd and 23rd Avenues. Cyanide was stored in this area from 1973 to 1988. Flammable 

materials were stored in the oil/solvent storage area until 1991. 

Prior to the late 1980s, the plant used five interim storage areas named Storage Areas A through D. 

Storage Areas A, 8, 8', and D have been closed in accordance with MPCA and USEPA procedures. 

Storage Area C is currently undergoing final closure. 

1.2.3 Previous Environmental Investigations 

The NIROP Fridley site is divided into three Operable Units (OUs): OU1 addresses groundwater; OU2 

addresses soil contamination outside the footprint of the building; and OU3 originally addressed only soil 

contamination under the footprint of the building. In a letter dated August 30, 1995, the MPCA requested 

that OU2 be incorporated into OU3 and that contamination sources [e.g., dense non-aqueous phase 

liquids (DNAPLs)] within the saturated zone be added to OU3. The MPCA believes that the best course of 

action for the site is to proceed with a more holistic approach to investigating and remediating the site. 

The Navy agreed to this approach. Therefore, OU3 will now include all sources in the unsaturated and 

saturated zones for remedy selection. 

Previous investigations have identified contaminants of concern (COCs) for OU1 and OU2. COCs 

identified for OU1 (groundwater) include trichloroethene (TCE), tetrachloroethene (PCE), and 1,2-

dichloroethene (1,2-DCE) (RMT, Inc., July 1988). COCs identified for OU2 include toluene, carcinogenic 

polyaromatic hydrocarbons (cPAHs), ethylbenzene, TCE, PCE, 1,2-DCE, 1, 1-dichloroethene (1, 1-DCE), 

1,1,1-trichloroethane (TCA), and 1, 1-dichloroethane (1, 1-DCA) (MPCA, January 1995). The following 

paragraphs and Table 1-1 are chronological summaries of events that have occurred at the NIROP facility 

from 1 940 to the present. 

In September 1980, Navy officials implemented the nationwide Navy Assessment and Control of 

Instaliation Pollutants (NACIP) program to identify and control environmental contamination from past 

waste management and disposal practices (USEPA, March 1991). 

In March 1981, an anonymous telephone call to the MPCA led to the discovery of CERCLA hazardous 

substance TCE in the three NIROP Fridley water supply wells finished in the Prairie du Chien/Jordan 
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Dolomite aquifer. These onsite water supply wells were shut down on April 24, 1981. The groundwater 

flows west/southwest from NIROP Fridley, and then enters the Mississippi River. Sampling at the City of 

Minneapolis Mississippi River water intake plant also revealed measurable concentrations of TCE. The 

city of Minneapolis draws its municipal water from the Mississippi River approximately 2,000 feet 

downstream from the NIROP site (USEPA, March 1991). 

The Navy Energy and Environmental Support Activity (NEESA) initiated the Initial Assessment Study (lAS) 

in June 1983. The lAS report (Envirodyne, June 1983) determined that drummed wastes had occasionally 

been buried in trenches or pits 8 to 10 feet below the surface on site in the northern portion of NIROP 

Fridley and that the area beneath NIROP Fridley production building might be contributing to groundwater 

contamination. The exact site location of the buried wastes was not recorded. As a result of the lAS 

recommendations, the Navy contracted with the U.S. Army Corps of Engineers (USACE), Omaha District, 

to continue investigations (USEPA, March 1991). 

The cleanup activities involved excavation of nine areas that contained 43 drums and 1,200 cubic yards of 

underlying soils. The 43 drums and 1,200 cubic yards of underlying soils were found to contain volatile 

organic compounds (VOCs), PCBs, oil and grease, pesticides, and metal-bearing wastes. The excavated 

materials were disposed of at a US EPA-approved landfill (USEPA, March 1991). 

Four phases of groundwater monitoring well installation were initiated in June 1983. The network consists 

of 53 monitoring wells. Shallow, intermediate, and deep monitoring wells were installed in the 

unconsolidated aquifer underlying NIROP Fridley. Monitoring wells were also installed in the Prairie du 

Chien/Jordan Dolomite aquifer, which underlies the unconsolidated aquifer under NIROP Fridley. The 

objective of the monitoring well network is to determine the physical and chemical characteristics of the 

unconsolidated and Prairie du Chien/Jordan Dolomite aquifers underlying NIROP and adjacent areas 

(USEPA, March 1991). 

The OU1 Remedial Investigation Report (RMT, June 1987) was issued in June 1987 in partial fulfillment of 

an MPCA Request for Response Action issued to the Navy in May 1984. The purpose of the report was to 

use existing information to evaluate the impacts of past disposal practices on subsoils and groundwater. 

The report included evaluations of the eight sampling rounds and the no-action alternative. Results of the 

RI confirmed earlier findings that groundwater was contaminated with VOCs (primarily TCE) and that 

groundwater flow was primarily to the southwest toward the Mississippi River. 

To address the need for further information defining the nature and extent of contamination, the Navy 

issued a Conceptual Work Plan for Additional Investigations in June 1987. Implementation of the 

089811/P 1-8 eTO 0003 



NIROP Fridley 
OU3 Remedial Investigation 

Revision: 1 
Date: September 2001 

Section: 1 
Page 9 of 26 

Conceptual Work Plan was completed between November 1987 and March 1988. The work consisted of 

installing and sampling of 16 new groundwater monitoring wells, testing soil pore gas, installing two 

shallow aquifer pumping wells, and sampling two storm sewers. The results of these investigations were 

included in the addendum to the RI Report issued for groundwater (OU1) in July 1988 (USEPA, 

March 1991). 

RMT conducted a soil pore gas survey at the site to screen and identify areas of potential VOC 

contaminated soil that might be contributing to groundwater contamination. The results were included in 

the A-E Quality Control Summary Report for the Soil Gas Survey (RMT, February 1988) and concluded 

that the following three contiguous areas had the greatest concentrations in the pore space of the near

surface soils: 

• Former disposal trench 

• Permanent decontamination pad 

• New water main trench area 

The OU1 Feasibility Study (FS) Report (RMT, July 1988) was issued in July 1988. Based on the initial 

screening of alternatives, three remedial alternatives were recommended for detailed evaluations and 

comparison. These alternatives consisted of two source-control alternatives and an alternative 

addressing management of contaminant migration (USEPA, March 1991). 

In August 1988, an Addendum to the Feasibility Report (RMT, August 1988) for OU1 was issued. This 

report accounted for the changes found in the Addendum to the RI Report and recommended a pumping 

and treating remedial action that was to be implemented in two phases (USEPA, March 1991). 

On February 8, 1989, the Navy held the initial Technical Review Committee (TRC) meeting at NIROP 

Fridley. TRC membership included the following: USEPA, MPCA, U.S. Navy, Corps of Engineers, Anoka 

County (Minnesota), City of Fridley, FMC Corp., Metropolitan Waste Control Commission, Minnesota 

Department of Natural· Resources, and RMT, Inc. The committee periodically met at NIROP Fridley to 

review progress of the RifFS and Remedial Design/Remedial Action (RD/RA) (USEPA, March 1991). 

Hazardous Waste Storage Area C, located on NIROP Fridley, was used for hazardous waste storage and 

was addressed by FMC Corporation, a Navy contractor. Soils in the storage area were remediated under 

the hazardous waste permit that was issued to FMC Corporation and the Navy pursuant to Minnesota 

Rules Ch. 7045. The closure plan and schedule in the permit required the removal and disposal of 

contaminated soil beneath the storage area. During April 1989, approximately 317 tons of contaminated 
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soil and debris were excavated and disposed of from Hazardous Waste Storage Area C. No soils outside 

the perimeter of Hazardous Waste Storage Area C were removed. 

The Navy held a public information meeting to discuss the preferred alternative for groundwater 

remediation on May 22, 1989 (USEPA, March 1991). 

On July 14, 1989, NIROP Fridley was proposed for placement on the National Priorities List (54 Fed. 

Reg. 29820, July 14,1989) (USEPA, March 1991). 

On July 31, 1989, the U.S. Navy established a Public Information Repository for documents relating to 

NIROP Fridley. The repository was initially located at the Anoka County Branch Library, 410 N.E. 

Mississippi Street, Fridley, Minnesota. The Transcript of Proceedings from the Public Forum held on May 

22, 1989 was placed in the Information Repository at the Anoka County Branch Library, Fridley, Minnesota 

(USEPA, March 1991). The entire Public Information Repository is now maintained at NIROP. 

On November 21, 1989, NIROP Fridley was placed on the National Priorities List (USEPA, March 1991) 

after receiving an HRS score of 28.5 or greater. Initial discovery/notification documented a release of 

VOCs into the groundwater beneath NIROP (USEPA, March 1991). 

On May 1, 1990, the Proposed Plan for groundwater remediation was made available to the public by 

placing a copy of the Proposed Plan in the Public Information Repository. Prior to and on May 1, 1990, 

notice of the commencement of a period of public comment was provided by publication of a notice in 

local newspapers. Members of the public were notified that they had a period of 30 days in which they 

could provide oral or written comments to the USEPA or Navy concerning the Proposed Plan. A public 

meeting was held on May 9, 1990, in Fridley, Minnesota, during which representatives of the Navy, 

USEPA, and MPCA answered questions and solicited both written and oral comments from members of 

the public. The public comment period continued until May 30, 1990 (USEPA, March 1991). 

A CERCLA ROD (USEPA, June 1986) was signed for OU1, groundwater remediation at NIROP, on 

September 28, 1990. The U.S. Navy entered into an FFA with the USEPA, the Navy, and the MPCA in 

March 1991. 

On April 16, 1995, the first NIROP Fridley Restoration Advisory Board (RAB) meeting was held. The RAB 

was the expansion of the TRC with the addition of community members. The mission of the RAB is to 

establish and maintain a forum for the exchange of information, in an open and constructive atmosphere, 

concerning restoration activities at NIROP Fridley and to provide advice/comment on such activities. 
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Initial investigative activities related to environmental issues at NIROP Fridley began in 1981. After an 

initial assessment and focused drum removal action, the site issues were divided into three operable units 

(OUs). OU1 addressed the groundwater beneath the site. The OU1 Remedial Investigation/Feasibility 

Study (RI/FS) and Record of Decision (ROD) are complete, and implementation of the selected remedy is 

under way. The selected remedy includes installation and operation of groundwater containment and 

recovery wells, with a two-phased plan for disposal of the groundwater from the well system. 

Under Phase I, the contaminated groundwater from the containment and recovery well system was 

discharged directly to the existing sanitary sewer system for treatment at the local wastewater treatment 

facility. Under Phase II, design and construction for a groundwater treatment system has been completed 

to permit discharge of treated groundwater to the Mississippi River via an NPDES storm sewer discharge. 

A groundwater extraction (and containment) system has been constructed based on design documents 

approved by the USEPA Region V and the MPCA. A pumping capacity test was performed during 

construction at each of the four extraction wells and included groundwater sampling and analysis. The 

results indicated that groundwater pretreatment was required prior to discharge to the sanitary sewer to 

meet discharge limits. Therefore, a pretreatment system was also constructed at NIROP as part of the 

original facilities, for use during the interim Phase I discharge to the sanitary sewer. 

The groundwater extraction system and pretreatment facilities began operating in September 1992. 

During the first 90 days of recovery system operation, data were collected to determine whether hydraulic 

containment of contaminated groundwater from the site was achieved. This determination was 

summarized in a document that was sent to the USEPA and MPCA in December 1992 (RMT, December 

1992) for review and approval. In that document, it is concluded that one or more additional groundwater 

extraction wells would be needed to achieve effective hydraulic containment. A work plan for upgrading 

the original groundwater extraction system was prepared (RMT, January 1995) and approved by the 

USEPA and the MPCA. As provided in that Work Plan, two additional extraction wells were constructed 

and were placed into operation in June 1995. The combined groundwater extraction system, consisting of 

six extraction wells, is currently in operation. 

The concentrations of TCE and other VOCs in the combined discharge from the extraction wells have 

decreased significantly since startup of the system in 1992. The concentrations decreased to levels 

where pretreatment of the groundwater was not necessary to comply with the Metropolitan Council 

Environmental Service (MCES) discharge permit limits. With the approval of the MCES, the pretreatment 

system was shut down in March 1995. The combined flow from the extraction well system was 
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discharged directly to the sanitary sewer without pretreatment from March 1995 (RMT, April 1996) until 

completion of Phase II in November 1998. 

As specified in the FFA (USEPA, March 1991), an Annual Monitoring Report was submitted by the Navy to 

the USEPA and the MPCA in October 1995 (RMT, October 1995) to satisfy the requirement that an 

annual evaluation of the effectiveness of the groundwater extraction system be performed. The upgraded 

extraction well system flow rate is high enough to substantially improve the capture zone coverage over 

the pre-upgrade conditions, although the combined flowrate from the six wells is slightly less than the 

target flowrate (660 gpm) (RMT, October 1995). It was recommended that efforts be made to achieve 

sustainable pumping rates that total approximately 660 gpm so that the extraction well system will 

continue to effectively control the contaminant plume. The MPCA suspended review of the report pending 

receipt of particle tracking modeling output figures. The results of particle tracking are key to determining 

capture effectiveness. The Navy is required by the MPCA to modify the Evaluation of Groundwater 

Containment System Effectiveness Report (RMT, October 1995) to adequately indicate the capture 

effectiveness of the groundwater system and accurately locate the capture boundary. Determining 

capture effectiveness is a prerequisite to starting the Phase II design phase. 

An Annual Monitoring Report for 1995 Groundwater Extraction and Pretreatment System (RMT, Inc., April 

1996) was submitted to the USEPA and MPCA in April 1996, as specified in the FFA, to fulfill the 

requirements for submittal of data and information describing operation, maintenance, and monitoring of 

the groundwater extraction and pretreatment system from startup (September 1992) through 1995. 

Additional Annual Monitoring Reports have been issued each year since. 

OU2 address the unsaturated soils outside of the building footprint area. The OU2 RI has been 

completed. A Draft FS for OU2 was submitted to the USEPA and MPCA for review (RMT, 1995). It was 

agreed that OU2 would be combined with OU3 and, therefore, the OU2 FS was finalized, but remedy 

selection was postponed until the OU3 evaluation was complete. 

The final operable unit, OU3, has been defined to address sources in the unsaturated and saturated 

zones at NIROP Fridley. OU3 is the subject of this RI report. 

In August 1995, efforts began to address OU3. Due to the size of the NIROP main building and limited 

understanding of past operations that could have released TCE into the environment, a site evaluation 

was conducted for OU3, and the Site Evaluation Report (Brown & Root Environmental, September 1995) 

presented the findings. The site evaluation consisted of a site visit, records search, and a personnel 

interview survey at the NIROP main building. The primary objective of the site evaluation was to identify 
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sites that could have been sources of potential TeE releases to the soil beneath the main building. The 

Site Evaluation Report (Brown & Root Environmental, September 1995) described and located 59 areas 

that were considered potential sources of TeE contamination within specific industrial operations. In 

addition, the sanitary and storm sewer systems were considered potential source areas for contamination. 

Nine additional potential areas of concern (AOes 60-68), which were identified during the site evaluation 

but not included in the Site Evaluation Report because they were not suspected sources of TeE 

contamination, were added later. In addition, the locations of several previously identified AOes were 

modified. An updated list of AOes, updated AOe locations, and a description of each newly identified 

AOe were issued (Brown & Root Environmental, February 1996). The list of AOes was further modified 

(Brown & Root Environmental, January 1997) to include seven additional AOes (AOes 69-75). 

Ecological Risk Evaluation 

Since the area targeted in the OU3 investigation is either under roof or paved, the area is not conducive 

for wildlife. Within the OU3 investigation area, there are no known grass areas. The area is a fenced, 

highly industrialized area. Therefore, the lack of suitable habitat makes it unlikely that terrestrial receptors, 

if any, will actually be impacted. 

1.2.4 Areas of Concern at OU3 

Hatardous materials were used in the industrial operations within the production areas. One of the most 

common hazardous materials used was TeE, which was used as a solvent to degrease parts for various 

activities such as welding, etc. TeE was used at NIROP until 1987 when TeA was substituted for TeE as 

a solvent for degreasing activities. Spills of TeE have been documented throughout the plant in the 1980s 

and are likely to have occurred during the, entire period of plant operation. Sumps, pits, and drywells were 

included below as potential AOes because these are areas where TeE spills may collect and be 

discharged to the soils. 

The location of each of the AOes is shown on Figure 1-4. A description and the basis for designating 

each specific industrial operations location as an AOe are included in the following paragraphs. 

Aoes 1, 2, 4, 6, 7, 9 through 14, 24, and 25 - TeA Tanks 

Aoes 1, 2, 4, 6, 7, 9 through 14, 24, and 25 are the former locations of TeA tanks. These tanks were 

listed on a TeA tank inventory (UDLP, January 1990). 

089811/P 1-13 eTO 0003 



AOC 3 - Sump in Receiving Area 

NIROP Fridley 
OU3 Remedial Investigation 

Revision: 1 
Date: September 2001 

Section: 1 
Page 14 of 26 

AOC 3 is a sump located in the shipping and receiving department at 27th Avenue, on the western side of 

Column 17W. The sump is located at the end of the truck vestibule, which consisted of a ramp into the 

receiving department. It is not known what types of materials were handled in this area. The sump is 

approximately 4 feet long by 2 feet wide. The sump receives runoff from the pit ramp and discharges to 

the storm sewer (Drawing A-7, 1947). The sump was full of water with a green tint at the time of the 

TtNUS visit on August 24, 1995. 

AOCs 5, 8, 19. 22, 31, 56, and 57 - TCA Vapor Degreasers 

AOCs 5, 8, 19, 22, 31, 56, and 57 are the locations of vapor degreasers that used TCA. The locations of 

these degreasers were obtained from a TCA vapor degreaser inventory list (UDLP, 1990). 

AOC 15 - Holding Tanks 

AOC 15 is the location of holding tanks around 5th and 6th Avenues at Column 10E that allegedly were 

sites of leaks and dumping as described by current employees. It is not known if the tanks were above 

ground or underground, what was held in the tanks, or what chemicals were released from the tanks. 

AOC 16 - Vapor Degreaser and Sump in Painting Area 

AOC 16 is a former vapor degreaser and sump that were located within a painting area in the assembly 

department in the northern portion of the plant (United Defense SWMU Drawing, June 1995). During the 

TtNUS Environmental Baseline Survey (EBS) site visit, it was observed that the floor foundation was 

noticeably altered at 23rd Avenue between Columns 17W and 18W. The site is currently occupied by two 

paint booths. A current employee who works in the area as a painter indicated that the vapor degreaser 

was removed around 1983. This employee described that an underground sump below the degreaser 

had a capacity of approximately 200 gallons and was active from 1978 to 1983. Current employees 

indicated that many leaks of an unknown substance were reported in the current paint shop. 

AOC 17 - Wash Rack Sump 

AOC 17 is an active wash rack sump located on 23rd Avenue between Columns 13W and 14W. The site 

is currently used as a naphthalene spray booth for equipment. Naphthalene collected in the wash rack 

discharges through a drain in the concrete floor to an underground sump. A current employee indicated 
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that the integrity of the sump was in question and that soil borings were drilled in the area during the 

mid-1980s. 

AOC 18 - Vapor Degreaser and Sump Pit 

AOC 18 is the location of a paint area vapor degreaser pit located on 22nd Avenue between 

Columns 13W and 14W. The pit is 9 feet long by 15 feet, 6 inches wide by 5 feet, 9-1/2 inches deep. The 

wall and floor of the degreaser pit are 8-inch-thick concrete. A sump located in the southeastern corner of 

the degreaser pit is 1 foot square and 3 feet deep (PE 898, 1984). 

AOC 21 - Vapor Degreaser and Sump Pit 

AOC 21 is the location of a vapor degreaser pit located on 21 st Avenue between Columns 3W and 4W. 

The pit is 19 feet, 6-inches long by 10 feet wide by 9 feet, 10-1/2 inches deep. The wall and floor of the 

degreaser pit are 8-inch-thick concrete. A sump pit located in the northeastern corner of the degreaser pit 

is 1 foot square and 3 feet deep (PE 898, 1984). 

AOC 23 - Vapor Degreaser and Sump 

AOC 23 is the location of a former degreaser on 19th Avenue between Columns 3NE and 3SE. Currently, 

it is the location of a non-destructive testing area. Previously, the vapor degreaser sat on timbers at floor 

grade with a sump below the ground surface. Discharge gravity drained from the degreaser into the 

sump, and the liquid in the sump was pumped through a 55-gallon drum filled with carbon into the sanitary 

sewer. The system was in operation from at least 1984 through 1988. The start-up date is unknown. 

AOC 26 - Solvent Booth Pit and Trench 

AOC 26 is the location of a solvent booth pit and trench on 18th and 19th Avenues between Columns 4W 

and 5W. The trench is 16 feet long and 1 foot deep, with 6 inches of concrete around the bottom and 

sides. A 2-inch drain pipe leads from the trench to the pit. The concrete pit is 4 feet long by 2 feet wide 

and 3 feet deep (PE 144, 1965). This location is of potential concern because of the possible use of TCE 

as a solvent in the area. 
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AOC 27 is the location of a sump in the machine shop on the corner of Avenue and Broadway. A 

maintenance employee indicated that the sump was unlined and was used in the 1970s as a plating bath 

for gun assembly activities. 

AOC 28 - Diywell in Diesel Room 

AOC 28 is the location of a drywell in the diesel room located on 17th Avenue. The 3-foot diameter, 5-foot 

deep drywell.is located on the western side of Column 2W (Drawings C-27 and C-31, 1947). 

AOC 29 - Pit and Drywell in Foundry 

AOC 29 is the location of a pit north of 16th Avenue in the foundry at Columns 6E and 7E. A drywell is 

located in the pit with a depth of 5 feet, 6 inches below grade. The actual use of the pit is unknown but, 

based on drawings, it is probable that it was used as a sand hopper (PE 150, 1965). TCE was used in the 

foundry; therefore, possible spills of TCE could have collected and discharged in the drywell. 

AOC 30 - Drywell in Machine Shop 

AOC 30 is the location of a drywell on 16th Avenue between Columns 12E and 13E. The drywell is 3 feet 

deep and located in a pit that is 1 foot, 11-5/8 inches deep and holds a furnace and a multiconductor. The 

drywell is 10-inch vitrified clay pipe. A new sanitary sewer line was added to the existing sanitary sewer 

line when the pit was constructed. It is unknown if the drywell was constructed to drain into this new 

branch of the sanitary sewer (PE 43, 1963). 

AOC 32 - OillWater Separator Sump 

AOC 32 is the location of an active oil/water separator sump on the western end of 15th Avenue. It is 

located in a scrap shed that stores machine turnings (brass, steel, etc.) inside hoppers. Some of the 

hoppers may have coolant or oil in them. The hoppers are bordered on each side by a floor drain. The 

unit receives wastewater from leakage in the hoppers through a floor drain on the eastern side of the 

hoppers. A trap inside the sump ensures that the oil remains in the drain and is not pumped out. 

Approximately every 9 months, the sump is pumped out. The piping around the separator was removed 

approximately 4 years ago. The system was always used for the same function. The oil/water separator 

sump has a capacity of approximately 800 gallons. Wastes inside the oil/water separator before 1991 
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were pumped into the sanitary sewer. Currently, the unit is pumped manually to a coolant recycling 

system. 

AOC 33 - Degreaser Pit in Foundry 

AOC 33 is the location of a degreaser pit in the foundry area. The pit was located on the northern side of 

14th Avenue between Columns 7E and 8E. The pit was 7 feet long by 6 feet, 10 inches wide and 3 feet 6 

inches deep below grade (PE 150, 1965). The pit was in use until at least 1968 (PE 351, 1968). 

AOC 34 - Sump in Maintenance 

AOC 34 is the location of a sump on the northern side of 14th Avenue between Columns 20E and 21 E in 

the maintenance department. It is known that TCE was used in this area (Envirodyne, 1983). This sump 

may have been a collection point for any TCE spills. The sump was located in a sand-blast area and 

discharged to a storm sewer to the south (Drawing C-20, 1947). 

AOC 35 - Paint Storage, Mixing, and Spray and Drywell 

AOC 35 is the location of a paint mixing and storage area located on 13th Avenue between Columns 19E 

and 20E. A paint spray area is located between Columns 20 E and 22 E on 13th Avenue. A drywell that 

receives runoff from drains located in the paint storage and mixing area is located in the paved court to 

the north (Drawing C-20, 1947). The drywell was 6 feet long by 4 feet wide and 3 feet deep. The drywell 

has been filled in with sand and electrical wiring. There are two storm sewers in the vicinity of the drywell. 

AOC 36 - Paint Spray Pit 

AOC 36 is the location of a paint spray pit on the southern side of 6th Avenue between Columns 21 E and 

22E (Drawing A-7, 1047). TCE was used to clean parts before they were painted; therefore, there is a 

potential that a TCE spill could have occurred in this area and collected in the pit. 

AOC 37 - Methanol Sump 

AOC 37 is the location of sump at the northeastern corner of 13th Avenue. A maintenance employee 

indicated that this unlined sump received methanol through underground lines. 
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AOC 38 is the former location of an 8,800-gallon-capacity above-ground TCE tank between 

Columns 31 SW and 31 NW on 12th Avenue (Envirodyne, 1983). The tank was mounted on an 11-foot 

square, 7 -5/8-inch thick concrete pad in 1966 (PE 221, 1966). TCE was transported from the tank to 

locations within the plating department through underground lines. 

AOCs 39, 40 and 41 - Vapor Degreaser Pits 

AOCs 39, 40, and 41 are the locations of three vapor degreasers on 11th Avenue in the plating 

department. Originally, the plating shop had wooden catwalks and dirt floors without a filtering system. All 

the wastewater went through the sanitary sewer system. Prior to 1973, there was only one plating shop, 

and it encompassed an area that today consists of both east and west plating. The walls of the plating 

shop were approximately 12 feet north of their current position. AOC 39 is a degreaser that was within a 

pit on 11 th Avenue between Columns 25W and 24W. The dimensions of this degreaser were 5 feet wide 

by 5 feet long by 8 feet tall. AOC 40 was a degreaser located at Columns 22W and 21 W that was 8 feet 

long by 5 feet wide by 8 feet tall. A third degreaser, AOC 41, was located on 11 th Avenue between 

Columns 20W and 19W; it was 12 feet wide by 4 feet long by 12 feet deep (PE 546.2, 1975). 

AOC 42 - Degreaser Pit 

AOC 42 is the former location of a degreaser pit on 11 th Avenue North between Columns 17W and 16W 

in the plating department (Drawing B-20, 1947). 

AOCs 43 and 51 - Vapor Degreasersin the East Plating Shop 

AOCs 43 and 51 are the former locations of vapor degreasers in the former East Plating Shop located on 

11th Avenue. The degreasers were located in an 8-foot, 6-inch wide by 50-foot, 6-inch long pit located 

between Columns 9W and 12W. The degreasers were located on the western end of the pit, and pickle 

tanks were located between Columns 11 Wand 10 W (Drawing B-20, 1947). AOC 43 had dimensions of 

11 feet, 2 inches long by 5 feet, 6 inches wide by 8 feet, 3 inches tall, and AOC 51 had dimensions of 

8 feet long by 5 feet, 2 inches wide by 8 feet tall (PE 444.7, 1973). 

AOC 44 and 52 - Sump Pits in the East Plating Shop 

AOCs 44 and 52 are the locations of sump pits in the former East Plating Shop located on 11th Avenue. 

AOC 44 is a former sump that was located northeast of a degreaser and pickle tank pit on the west side of 
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Column 9W (Drawing 8-20, 1947). AOC 44 had a 36-inch manhole frame and cover. AOC 52 is the 

location of an existing set of sumps in the center of 11 th Avenue at Column 7W (PE 1125.5, 1991) 

AOCs 45 and 46 - Drywells in Heat Treating 

AOCs 45 and 46 are drywells located in the heat treating department on 11th Avenue on Columns 3E and 

north 4E, respectively. AOC 45 was located on the western side of a pit furnace, and AOC 46 was located 

near quench tanks. The quench tanks held oil that was used to bathe red-hot parts that came out of the 

furnace. 

AOC 47 - Degreaser Still 

AOC 47 is a degreaser still located on 11th Avenue next to Column 18E. The still is located next to a wax 

pot in the plating department (PE 303, 1968). The wax pot was used to cover parts of metal that were not 

going to be painted. 

AOC 48 - Degreaser and Parcolube Pit 

AOC 48 is the former location of a vapor degreaser and parcolube pit in the plating department. The pit 

was located on the southern wall of 11 th Avenue between Columns 25W and 22W. The pit was 56 feet, 

6 inches long, 8 feet, 9 inches wide, and 8 feet, 4 inches deep. The degreaser was used for the parcolube 

line and had an approximate 150-gallon capacity. A sump was located in the tank pit just west of Column 

23W. The sump was 8 feet deep, with a maximum width of 4 feet, 8 inches. The sump was concrete 

lined with an 8-inch-thick wall and had a 36-inch manhole frame and cover (Drawing 8-20, 1947). 

AOC 49 - Degreaser Still 

AOC 49 is the location of a degreaser still in the plating department on 11th Avenue. The still was located 

next to tank pits on the southern wall directly west of Column 22W (Drawing 8-20, 1947). 

AOC 50 - Drywell in Plating 

AOC 50 is the former location of a drywell in the plating department on 11th Avenue between 

Columns 18W and 19W. The drywell received runoff from drains located in the paint shop within the 

plating department. A paint spray booth located north of 11 th Avenue on 12th Avenue near Column 18W 

south could also have drained through a drain located on the 11 th Avenue North wall. This drain also 
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discharges to the drywell (Drawing C-19, 1947). The drywell had a sand bottom and was 10 feet, 6 inches 

deep with an 8-inch thick brick wall and 24-inch manhole cover and frame (Drawing 8-14, 1947). 

AOC 53 - Pit and Sump in Heat Treating 

AOC 53 is the location of a sump in a pit in the heat treating department on 11th Avenue between 

Columns 5E and 6E (Drawing A-7, 1947). 

AOC 54 - Sludge Pit 

AOC 54 is the former location of a sludge pit in the paved court off 11 th Avenue between Columns 16E 

and 17E outside the heat treat department. The sludge pit discharged to the storm sewer located to its 

west (Drawing C-20, 1947). It is not known what kind of sludge was collected in this pit. The area is 

currently covered with asphalt. There are two storm sewers in the vicinity. 

AOC 55 - Drywell in Paved Court 

AOC 55 is a drywell located in the paved court outside 11th Avenue between Columns 17E and 18E 

(Drawing C-20, 1947). 

AOC 58 - Vapor Degreaser 

AOC 58 is the location of a former vapor degreaser in the middle of 11 th Avenue between Columns 4W 

and 3W North. The degreaser, which was located in the non-destructive testing area, was in a 9-foot long 

by 7-foot, 6-inch wide by 3-foot, 4-inch deep pit. The degreaser, which was 4 feet, 2 inches wide, was 

located in the southwestern corner of the pit. The pit had a 6-inch thick concrete wall and floor (PE 334, 

1968). The location of the degreaser pit has been filled in with concrete. An above-ground aqueous 

cleaning system currently exists in the area. 

AOCs 20 and 59 - Machine Oil Sumps 

AOCs 20 and 59 are the present locations of two sumps that contain machine oil. The sumps are located 

on 6th Avenue 6NW and 6th Avenue 12 NE. The sumps are 3 feet long by 4 feet wide concrete vaults 

with a 1-inch diameter, 60-inch deep steel tub that contains the machine oil. A pump pulls the oil up into 

the machine, which is located directly above the sump, and then the oil drips from the machine back into 

the sump. A current employee indicated that the sumps are approximately 20 to 25 years old. 
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AOC 60 is the former location of the plating chemical storage area. Materials were labeled upon receipt 

and stored in their shipping containers. Items were segregated by type (acids, bases, solvents, etc.) into 

individually diked rooms (Envirodyne, 1983). This room is located at 23rd Avenue South Column 19W 

and is currently closed off with concrete blocks (Site visit August 10, 1995). The AOC was added in 

February 1996. 

AOC 61- Oil/Solvent Storage Room 

AOC 61 is the former location of an oil/solvent storage room which has also been called the flammable 

material storage area. The site is located at 22nd Avenue North between Columns 15W and 19W. 

During its period of operation, drums were stored in the room on their sides in racks. No flammable 

materials were stored in this area after 1991. As seen during the site visit conducted on August 10, 1995, 

the area is currently used for storage of nonhazardous materials. No floor drains were observed inside 

the storage room. A paint mixing room is located next to the storage area. The AOC was added in 

February 1996. 

AOC 62 - Cyanide Storage 

AOC 62 is the former location of a cyanide storage area. The site was located on 22nd Avenue North 

between Columns 20W and 21 W. Cyanide was stored in drums th"at sat on pallets from 1973 to 1988 in 

an individually diked room. In 1988, the storage of cyanide ceased (Site visit August 10, 1995). Currently, 

the site is used for storing controlled nonhazardous waste. The AOC was added in February 1996. 

AOC 63 and 64 - Pepset Tanks 

AOCs 63 and 64 were the locations of 6,000-gallon, above-ground Pepset tanks. The tanks were located 

on the far east end of 22nd Avenue. Pepset is a phenolic-based resin binder used in molding sands. 

Various formulations consist of aromatic and aliphatic hydrocarbons, phenol, formaldehyde, polumeric 

diisocyanate, and pyridine (Envirodyne, 1983). The AOCs were added in February 1996. 

AOC 65 - Waste Compactor 

AOC 65 is the location of a waste compactor on the west end of 10th Avenue (Drawings A-3, 8-1 and 

8-10, 1947). Currently, the site is used for hazardous waste storage. A new compactor is presently in use 

for municipal refuse compaction before being taken to a landfill. The AOC was added in February 1996. 
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AOC 66 is the location of an incinerator on the east end of 9th Avenue (Drawings B-2 and B-12, 1947). 

The incinerator was used for burning paper waste. According to present employees, the incinerator was 

also used in the past to burn TCE. The incinerator was shut down in 1969 (Site visit August 10, 1995). 

The AOC was added in February 1996. 

AOC 67 - No.2 Diesel Fuel Storage Tank 

AOC 67 was the former location of a SOO-gallon, No.2 diesel fuel, below ground storage tank (Envirodyne 

1983). The tank was located in the Diesel Room on 17th Avenue and was located just west of Column 

1 W (Drawing C-31, 1947). The AOC was added in February 1996. 

AOC 68 - Industrial Wastewater Treatment Plant 

AOC 68 was located adjacent to the East Plating Shop and was used to treat wastewater generated from 

metal plating operations. The treatment system was modernized in 1973. The rinse and plating solution 

tanks were drained below the floor of the plating shop into holding tanks for each of the four major 

categories of liquid waste (acid, caustic, chromium, and cyanide). Contents of the holding tanks were then 

manually or automatically pumped to the appropriate treatment unit prior to discharge to the sewer 

system. Separate collection, transfer and treatment units were provided for each major waste category. 

The continuous treatment system automatically treated approximately 100,000 gallons per day of liquid 

plating wastes (rinse water and spent plating solutions). The treatment plant employed chemical 

treatment to destroy cyanide, reduced hexavalent chromium to the trivalent state, neutralize acids and 

alkalis, and precipitate heavy metals. Sludge containing the heavy metal ions was drummed and retained 

in the fenced NIROP hazardous waste staging area prior to final disposition in an approved landfill. The 

treatment operation during the 1980s generated approximately 12 to 24 barrels of sludge annually. 

Clarified wastewater was discharged to the sanitary sewer. The AOC was added in February 1996. 

AOC 69 - Trichloroethene Tank 

AOC 69 is a trichloroethene tank formerly located on 21 st Avenue near Column 2W. The AOC was added 

in January 1997. 
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AOC 70 is vertical boring machine sump located on 7th Avenue near Column 27W. The AOC was added 

in January 1997. 

AOC 71 - Drywell 

AOC 71 is a drywell located in the fuel oil tank farm on the east side of the building. The drywell had been 

previously identified as from the UDLP SWMU list as SWMU NO.9. The AOC was added in January 

1997. 

AOC 72 - Waste Oil/Solvent Storage Tank 

AOC 72 is a waste oil/solvent storage tank on 9th Avenue at the easternmost side of the building. The 

tank has a capacity of 1,000 gallons and the contents are injected into the boiler system. The tank had 

been previously identified as RCRA Permit SWMU NO.5. The AOC was added in January 1997. 

AOC 73 - Coolant Recycling System 

AOC 72 is a coolant recycling system on 11th Avenue near Column 29W. The system was installed in the 

mid-1970s. The system had been previously identified as RCRA Permit SWMU NO.9. The AOC was 

added in January 1997. 

AOC 74 - Solvent Distillation Unit (Paint Room Kitchen) 

AOC 74 is a solvent distillation unit located on 23rd Avenue between Column 14W and 15W in the Paint 

Room "Kitchen." Two units were installed in mid 1980s and were removed in 1993. The unit had been 

previously identified as RCRA Permit SWMU No. 15. The AOC was added in January 1997. 

AOC 75 - 1 ! 1 ! 1 - TCA Distillation Unit 

AOC 75 is a 1,1,1 - TCA distillation unit located on 22nd Avenue at Column 20W in the Controlled Waste 

Storage Room. The unit was installed in the mid 1980s and removed in1993. The unit had been 

previously identified as RCRA Permit SWMU No. 16. The AOC was added in January 1997. 
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The sanitary sewer system at NIROP was installed during the original site development. The lines are 4 to 

6 feet below ground surface (bgs) on the northern end of the plant and 8 to 10 feet below ground surface 

on the southern end. The sewer system consists of various sizes of vitrified clay pipe that was instafled in 

3-foot sections. Reportedly, the joints were concrete grouted (Envirodyne, June 1983). The sewer system 

carried domestic and treated and untreated industrial wastes with a single 15-inch connection point to the 

Pig's Eye Plant. 

In 1974, 600 gallons of TCE were allegedly discharged into a floor drain around the plating department. 

An employee indicated that the floor drain led to the sanitary sewer and that TCE was detected in an 

interceptor approximately 1 mile down the sewer line. 

On August 11, 1984, approximately 200 gallons of TCE was released from a vapor degreaser in the 

plating department. The TCE flowed into a sump; a portion of the solvent was contained by the baffles, 

and some was pumped into the treatment system and possibly into the sanitary sewer. 

The condition of the clay pipes that make up the sanitary sewer system for the plant is unknown. TCE 

discharged to the sanitary sewer system could have leaked to the soil if there were cracks in the pipe. 

Production areas within the NIROP facility discharged waste liquid directly to the sanitary sewer. These 

consisted of wastewater containing cyanide and metals generated by plating operations; spent cooling 

solutions from the machine shop; spent alkaline cleaner and phosphating solution used to clean parts in 

the paint shop; wash water containing detergents for cleaning small quantities of parts in the assembly 

area; water-based oils generated in the heat treating department; and wastewater from the boilers in the 

boiler plant (Envirodyne, June 1983). TCE discharge to the sanitary sewer was not specifically mentioned, 

but based on the amount of waste liquid discharged, the possibility exists that TCE was also intentionally 

discharged to the sanitary sewer through a manhole or drain. In addition, TCE spills have been 

documented in the assembly department, non-destructive testing area, and plating department for the 

1980s. The only portion of the sanitary sewer system that is not of potential concern is the commissary 

located on the east side of 22nd and 23rd Avenues where there was no known TCE usage. 

Storm Sewer 

Current employees indicated that portable wash tanks that contained TCE were used throughout the plant. 

A crew cleaned and collected the sludge that settled in the bottom of these tanks. The tanks were 4.5 feet 

long by 2 feet wide and could store 30 to 50 gallons of TCE. Approximately 38 to 45 smaller degreasing 

tanks scattered throughout the assembly area contained Stoddard Solvent. Also, approximately 12 larger 
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degreasing units (75-gallon capacity) were located in the assembly area. Six of the larger units contained 

TCA, and the remaining contained Stoddard Solvent (Envirodyne, 1983). Possible spillage of these tanks 

could drain to the storm sewer system through manholes and drains located throughout the plant. 

Several documented spills occurred in the NIROP facility between 1984 and 1986 that may have resulted 

in discharge of chemicals to the storm sewer system. Among these spills were a spill of 15 gallons of 

TCE from a tank in the assembly department; 200 gallons of TCE in the plating department; 15 gallons of 

TCE in the assembly department; 7 gallons of TCA from a ruptured hose in the assembly department; and 

2 gallons of TCE from a loose filter in the assembly department in 1984. In 1985, 520 gallons of TCE 

were discharged during a steam valve leak in the non-destructive testing area. In 1986, 1 gallon of TCE 

was spilled when a portable tank was overfilled, 2 gallons of TCE were spilled in the non-destructive 

testing area when a maintenance hose fell out of a drum upon cleanout, and 25 gallons of TCE were lost 

to the floor in the plating department when a large vapor degreaser still float valve malfunctioned. 

Appendix A contains a copy of the NIROP spill history for 1984, 1985, and 1986 and several spill reports 

from 1984 and one from 1981. 

The condition of the storm sewer system is unknown. Contaminants that entered the storm sewer could 

have leaked to the soil if there were cracks in the sewer pipe. The potential AOCs discussed above 

encompass most of the NIROP facility. Spills have been documented in the assembly department, 

non-destructive testing area, and plating department for the 1980s. Spills are likely to have occurred at 

NIROP from the 1940s through 1970s in similar production areas where TCE was transported or used. 

1.3 REPORT ORGANIZATION 

This Phase I RI Report for NIROP Fridley is divided into eight major sections. This introduction is Section 

1 .0. A description of the field investigation activities is presented in Section 2.0. The physical 

characteristics are described in Section 3.0. The nature and extent of contamination are described in 

Section 4.0. Contaminant fate and transport are described in Section 5.0. The baseline risk assessment 

is described in Section 6.0. The model used for the contaminant transport through the unsaturated zone 

beneath the building is described in Section 7.0. The conclusions and summary of the report are included 

in Section 8.0. 

Appendix A provides field documentation, including sample log sheets for soil and groundwater samples, 

IDW samples and chain of custody forms. Appendix B provides boring and well records, including boring 

logs, direct push triangulation maps, monitoring well construction sheets, certificates of performance, and 

MDH well and boring records. 
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Appendix C contains aquifer characteristic calculations, including monitoring well development 

measurements, ground water level measurements, aquifer test data and calculations and hydraulic 

gradient and groundwater flow velocity calculations. Appendix D contains field screening methods and 

results. Appendix E contains a printout of the analytical database. Appendix F contains data validation 

memorandum. Appendix G contains supporting information for the human health risk assessment. 

Appendix H is a copy of the North 40 Removal Action report. Appendix I is a copy of the revised OU2 

SESOIL modeling results. Appendix J provides a copy of the OU3 SESOIL modeling results. 
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Date 

1940 - 1941 

1947 

1942 - 1964 

1964 

Early 1970s 

1980 
September 

1981 

March 

March 16-
April 23 

April 24 

December 31 

1982 
March 31 

1983 

May 

June 

TABLE 1-1 

CHRONOLOGICAL SUMMARY OF EVENTS 
NIROP FRIDLEY, MINNESOTA 

PAGE 1 OF 4 

Event 

Naval ordnance manufacturing facility was constructed. 

U.S. Navy purchased what is now the Federally-owned portion of NIROP. 

Northern Ordnance, Inc., a subsidiary of Northern Pump Company, operated the 
naval ordnance manufacturing complex. 

FMC Corporation purchased the southern portion of the manufacturing facility 
property from Northern Pump Company. 

Limited disposal at NIROP of paint sludge and chlorinated solvents in pits and 
trenches was performed. 

U.S. Navy implemented the NACIP program to identify and control environmental 
contamination from past use and disposal practices. 

Anonymous phone call to the MPCA regarding disposal practices at the FMC-
operated facility. 

Three production wells at the site were sampled by the MPCA. Analysis results 
showed 0.035 to 0.200 milligrams per liter (mg/L) of TCE detected (RMT, July 1988). 

Wells FMC-1 and NIROP -2 and -3 were discontinued for drinking water usage. Well 
FMC-1 was intermittently used for process cooling water until June 1983. 

TCE was detected at 0.0012 mg/L at the Minneapolis water supply intake. Earlier in 
1981, TCE was detected at unquantifiable levels during four sample rounds. 

Storm sewer outfalls were sampled for several constituents. Quantifiable levels of 
volatiles were detected in the sanitary sewer and at National Pollutant Discharge 
Elimination System (NPDES) outfall 20200. 

The site was divided into the North Study area (government-owned property) and 
South Study Area (FMC-owned property) for additional investigations by Hickok and 
Associates (Hickok, 1981). 

Investigation of the North Study area began. 

U.S. Navy authorized the Installation Restoration (IR) Program. 

Initial Assessment Study (lAS) for the NIROP site was completed by Envirodyne 
Engineers (June 1983). 

As a result of the lAS, the U.S. Army Corps of Engineers (USACE) was assigned to 
manage site remediation. The Corps installed 33 monitoring wells on and around the 
site over the next 3 years. 



Date 

1983 - 1984 

November -
March 

May 22,1984 

1983 - 1986 

1986 

June 

1987 

March 

June 

September 

November 

1988 

July 

1989 

February 8 

July 14 

November 21 

TABLE 1-1 

CHRONOLOGICAL SUMMARY OF EVENTS 
NIROP FRIDLEY, MINNESOTA 

PAGE20F4 

Event 

Approximately 1,200 cubic yards of soil considered hazardous and 43 drums were 
excavated from the North 40 area and disposed of at an offsite Resource 
Conservation and Recovery Act (RCRA)-permitted facility. Samples were analyzed 
from the soils at the base of each excavation. Trenches 3, 6, and 7 showed greater 
than 1 mg/L total volatiles. 

The MPCA issued a Request for Response Action at the site to the U.S. Navy and 
FMC Corporation. 

Eight rounds of groundwater sampling were completed. The last round was 
conducted in November 1986 by RMT, Inc. (RMT). 

RMT, Inc. was retained by the USACE to complete the Remedial 
Investigation/Feasibility Study for OU1 (groundwater). 

FMC established an agreement with the MPCA to pump contaminated groundwater 
until total volatile levels in certain wells were less than 0.270 mg/L. Pumped water 
was discharged to the Pig's Eye Wastewater Treatment Plant. 

All use of trichloroethene at NIROP was discontinued. 1,1, 1-trichloroethane was put 
into use in place of trichloroethene. 

Remedial Investigation Report (RMT, June 1987) issued for OU1. 

During excavation of an onsite utility trench, a strong odor was detected in the trench 
by construction workers. Soil exposed during the excavation was later monitored by 
MPCA using an HNu photoionization detector (PID). The trench is along the 
northern property line of NIROP. 

An anonymous phone call to FMC directed the MPCA's attention to a potential 
hazardous waste site in the vicinity of the Dealers Manufacturing facility located 
approximately 1,000 feet to the east of NIROP. 

Results of soil pore gas survey included in the A-E Quality Control Summary Report 
for the Soil Gas Survey (RMT, February 1988). 

Feasibility Study Report (RMT, July 1988) issued for OU1. 

The U.S. Navy established the Technical Review Committee (TRC) for the project 
and convened the first meeting. 

NIROP listed as a proposed site on the NPL by the USEPA. 

NIROP listed as a final site on NPL by USEPA. 
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Event 

A Record of Decision (ROD) was signed for OU1. A groundwater pump-and-treat 
alternative was the alternative selected in the ROD. 

Fifty-five soil borings were advanced to assess the extent of soil contamination in 
four specific areas (background area, North 40 area, Hazardous Waste Storage Area 
C, and the southeast area near Well 9-S). The North 40 area included 22 soil 
borings to investigate potential soil contamination due to past disposal practices, the 
locations of former Hazardous Waste Storage Area C included 28 soil borings to 
investigate potential soil contamination associated with the storage area, and the 
Southeast Area included four soil borings to attempt to delineate the source(s) of 
volatiles reported in groundwater monitoring wells in the area. The results reported 
the highest concentrations of volatiles, up to 62,000 micrograms per kilogram 
(~g/kg), from near the decontamination pad (RMT, February 1991) 

Federal Facility Agreement (USEPA, March 1991) issued for NIROP Fridley 

An initial aerial photographic review was conducted by RMT staff that included 
photographs spanning the period from 1945 to 1977. 

The installation of four groundwater recovery and containment wells, as well as 
additional groundwater monitoring wells, was completed in late 1991 for OU1. 

A second review of the aerial photographs, including additional photographs, was 
performed jointly by representatives of the Navy, the USEPA, the MPCA, FMC, and 
RMT. As a result of the review and subsequent discussions, additional areas of 
investigation were included as part of the OU2 Remedial Investigation. 

A Remedial Action Work Plan (RMT, January 1992) was issued for OU2. The RI of 
the soils operable unit addresses soil contamination in the unsaturated zone (i.e., 
above the water table) in areas of NIROP Fridley that are not covered by buildings or 
other surface structures. The scope of the soil RI was intended to investigate 
potential outdoor sources that may contribute to groundwater contamination. 

Emergency Removal Operation (Bay West, August 1992) report issued which 
discussed the investigation of the area referred to as the North 40 area. A total of 31 
drums were excavated, sampled, and overpacked, and the drums, along with 
approximately 900 cubic yards of soil and debris, were removed from the excavation. 
Excavated drums were disposed of via incineration at USEPA Superfund RCRA-
licensed facility. Associated debris (screened material) was disposed of at a sanitary 
landfill or a RCRA-secure landfill according to analytical results. 

The groundwater recovery system and monitoring for OU1 were started. 

A 90-Day Determination Document (RMT, December 1992) was prepared which 
evaluated the effectiveness of the OU1 recovery system's operation over the first few 
months. 

A Remedial Investigation Report (RMT, September 1993) was issued for OU2. 
Results indicated that volatile, semivolatile, pesticide, hydrocarbon, and metal 
contamination was present in the soils at several locations. 
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Event 

Results of East Plating Shop soil sampling were issued to the Southern Division of 
the Naval Facilities Engineering Command (NAVFACENGCOM) in a letter report 
(Bay West, September 1994). Two soil borings were completed, and several metals 
and cyanide were identified at concentrations greater than background levels 
determined during the OU2 RI. 

A Work Plan (Halliburton NUS, March 1995) was issued for the East Plating Shop. 
Proposed field activities for the soil and groundwater investigation included the 
installation of six soil borings and three temporary monitoring wells. 

First NIROP Fridley Restoration Advisory Board meeting was held. 

Results of East Plating Shop soil and groundwater investigation were issued 
(Halliburton NUS, May 1995). The report identified soil and groundwater 
contamination under the East Plating Shop. TCE was the primary contaminant 
found. Other volatile organic compounds, including 1,1, 1-trichloroethane (TCA), 
acetone, styrene, and metals such as chromium, lead, and cyanide, were detected at 
concentrations greater than background levels determined during the OU2 AI. 

Thirty former areas of concern, located within the NIROP facility, were identified on a 
Solid Waste Management Unit (SWMU) map (UDLP, June 1995). 

Results of a site evaluation conducted at the NIROP facility in August 1995 were 
presented in the Site Evaluation Report (Brown & Root Environmental, September 
1995). Fifty-nine areas of concern, the sanitary sewer system, and the storm sewer 
system were identified as potential areas requiring further investigation. 

Revisions to the Final Site Evaluation Report (Brown & Root Environmental, 
September 1995) identified nine additional potential areas of concern (AOCs 60-68) 
which were identified but not previously reported because they were not suspected 
sources of TCE contamination. 
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2.0 REMEDIAL INVESTIGATION ACTIVITIES 

2.1 INTRODUCTION 
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This section presents the general sampling operations and methods used during the field portion of the 

NIROP Fridley, OU3 RifFS. The site investigation and the analytical results provide a basis for assessing 

the environmental conditions and the presence or absence of environmental contamination. 

All activities were conducted to meet requirements of the QAPP, Work Plan (WP) and FSP, and Site 

HASP for the RifFS, NIROP Fridley, Minnesota, (Brown & Root Environmental, April, 1997, June 1997, 

June 1997, and June 1997, respectively), and according to the TtNUS Standard Operating Procedures 

(SOPs). 

This section will also provide a summary of the sampling and analytical program which was followed for 

the East Plating Shop investigation that was conducted by Brown and Root Environmental. All activities 

associated with the investigation were conducted to meet requirements of the East Plating Shop Soil and 

Groundwater Investigation (Halliburton NUS, 1995). 

2.2 SCOPE OF ENVIRONMENTAL INVESTIGATION 

The scope of the environmental investigation was developed in Partnering Meetings between the USEPA, 

MPCA, and the US Navy. These meetings provided a dedicated forum for discussion of site specific 

objectives, and continue to this day. At these meetings, initial organization of the workplans was 

developed, and then later, comments and suggested modifications to the draft work plans were resolved 

in this forum. This has proven itself to be a more efficient method of addressing these issues than 

conventional document and letter exchanges. 

Surface and subsurface RI activities took place from June 25, 1997 through March 25, 1998. The 

investigation activities consisted of surface and subsurface soil sampling; installation of shallow, 

intermediate, and deep groundwater monitoring wells in unconsolidated overburden; groundwater 

sampling from these newly installed wells; groundwater level measurements; and aquifer parameter 

testing. Table 2-1 lists all of the borings, temporary and permanent monitoring wells installed, and 

background locations taken at the NIROP Fridley facility during the OU3 RifFS field event. The RI field 

event was divided into two phases, Phase I and Phase II, based on the sample collection techniques. The 

following two sections describe the activities performed in each of these two sampling phases. 
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Surface and subsurface investigation activities also took place in a previous investigation at the East 

Plating Shop in June 1995 as a part of the East Plating Shop Soil and Groundwater Investigation (B&R 

Environmental, 1995). A subsequent section briefly summarizes the field investigation activites which took 

place during this investigation. 

Phase I 

Phase I involved the collection of surface and subsurface soil samples and shallow groundwater samples. 

Phase I activities took place from June 25, 1997 through October 3, 1997. The soil sampling in Phase I 

was performed to (1) identify COPCs; (2) determine the concentration and general location of the COPCs; 

(3) evaluate the potential human health risk; (4) quantify the potential for migration of the COPC to 

groundwater; and (5) identify conditions that are indicative of the presence of free-product source areas. 

To achieve this task, a total of 48 soil borings were installed using direct-push techniques (DPT). See 

Figure 2-1 for the location of these borings. From each of these borings one surface soil sample and one 

subsurface soil sample were collected for fixed-base laboratory analysis. Additional soil samples were 

collected for onsite laboratory analysis (see Section 2.3.3). Each of these borings was then converted to 

temporary groundwater monitoring wells. These temporary wells were all screened just below the water 

table surface in the upper portion of the unconfined aquifer. (Please see Section 3.8 for a description of 

the hydrogeology in the vicinity of the NIROP.) Subsequently, a groundwater sample was collected from 

each temporary monitoring well. Background soil samples were also collected during this investigation 

phase. These background samples were collected at 10 locations using a stainless steel hand auger. 

These background samples were used to supplement background samples collected during the Operable 

Unit 2 Remedial Investigation (OU2 RI; RMT, 1993). A summary of the Sampling and Analytical Program 

for Phase I is illustrated on Table 2-2. 

Phase II 

Phase II involved the collection of additional geologic data and installation of permanent monitoring wells 

using the Rotosonic drilling methodology, collection of groundwater samples from these newly installed 

monitoring wells, aquifer testing, and groundwater level measurements. Phase II activities took place from 

October 3, 1997 through March 25, 1998. Data from Phase II of the investigation provided additional 

information on the subsurface lithology, the vertical and horizontal magnitude and extent of chemical 

concentrations in the groundwater, a better understanding of the conditions which might indicate the 

presence of DNAPLs, and engineering parameters for the evaluation of potential remedial alternatives. To 

achieve this task, six new permanent monitoring well clusters were installed. Each well cluster consisted 

of three permanent monitoring wells: one shallow well screened in the upper portion of the unconfined 
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aquifer, one intermediate well screened in the lower portion of the unconfined aquifer, and one deep well 

screened in the upper confined aquifer (totaling 18 wells). (Please see Section 3.8 for a description of the 

hydrogeology in the vicinity of the NIROP.) See Figure 2-1 for the location of these borings and monitoring 

wells. Groundwater samples were then collected from each of the 18 wells. A summary of the Sampling 

and Analytical Program for Phase II is illustrated on Table 2-3. 

2.2.3 East Plating Shop Investigation 

Field activities were conducted during construction activities at the East Plating Shop during April 1995. At 

that time the East Plating Shop was being renovated, allowing access to this area for environmental 

sampling. See Figure 2-1 for the location of the East Plating Shop. The East Plating Shop Soil and 

Groundwater Investigation included the installation of seven borings and three temporary wells (see Figure 

2-2). At least three subsurface soil samples were collected from each soil boring. One groundwater 

sample was collected from each temporary well. Samples were analyzed for chemicals that were 

potentially used during past plating operations. Groundwater was analyzed for VOG, SVOCs, total and 

dissolved metals, cyanide, and pH. Soil was analyzed for VOCs, SVOCs, metals, cyanide, pH, and PCBs 

(Halliburton NUS, 1995). A summary of the Sampling and Analytical Program for East Plating Shop 

investigation is illustrated on Table 2-4. 

2.3 GENERAL PROCEDURES FOR SURFACE AND SUBSURFACE INVESTIGATION 

Detailed information regarding the development of the sample design, the associated assumptions used in 

its development, and the DOOs can be found in the FSP (B&R Environmental, June, 1997). All drilling 

and well installation activities were supervised by a field geologist. The following paragraphs summarize 

the methods and procedures used in conducting the OU3 remedial field investigation activities. For a 

summary of the field methods and procedures used during the East Plating Shop Investigation please 

refer to the summary report for that field investigation. Manual interpolation of the results was used to 

develop iso-concentration maps for this investigation. The Manual Interpolation was equivalent to kriging. 

2.3.1 Mobilization/Demobilization 

Following approval of the FSP, TtNUS began mobilization activities. All field team members reviewed the 

Work Plan (WP), FSP, OAPP, and HASP prior to the start of project activities. In addition, a field team 

orientation meeting was held to ensure that all personnel were familiar with the scope of the field activities. 

Prior to the initiation of field work, the FOL and Site Safety Officer (SSO) arrived at the site on June 25, 

1997 and began onsite mobilization activities. These activities included the clearing of drilling locations 
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with utility personnel, coordination with base personnel, purchasing expendable equipment, and 

preparation of the field trailer. The majority of the equipment required for the field activities was driven 

from the TtNUS Pittsburgh warehouse to the site. All site preparation was coordinated with NIROP Fridley 

personnel. 

After field activities were completed, the FOL demobilized the equipment and field trailer. Every effort was 

made by TtNUS and its subcontractors to minimize impacts to the site while performing and at the 

completion of field activities. 

2.3.2 Drilling Procedures 

Three different methods of advancing soil borings were employed: OPT, Rotosonic drilling, and hand 

augering. Using OPT, 48 shallow soil borings were advanced for unsaturated soil sampling and later 

converted to temporary monitoring wells during Phase I. In Phase II, Rotosonic drilling techniques were 

used to install 18 shallow, intermediate, and deep well borings, which were converted into permanent 

groundwater monitoring wells. Background samples were collected using a stainless steel hand augering. 

OPT and Rotosonic drilling techniques are discussed below. Hand augering techniques are briefly 

described in Sections 2.3.3.3 and 2.6.1 . 

2.3.2.1 Direct-Push Technology 

OPT involves pushing sampling tools hydraulically or mechanically downward into the ground to a desired 

depth. The OPT sampling tube used was 4 feet in length and 1.5 inch inside diameter Geoprobe-type 

core sampler lined. with a disposable clear plastic liner. The OPT was used to advance the boring at 4-foot 

continuous intervals from the ground surface to top of the water table. In most cases, borings were 

advanced beyond the water table in an attempt to encounter the first confining layer below the water table. 

If no confining layer was encountered, the boring was advanced to the maximum penetration depth 

(approximately 20 to 60 feet bgs). The maximum penetration depth was dependent upon the 

density/cohesiveness of the soil and the power/weight ratio of the direct-push equipment or if the field 

geologist determined that the hole caved. 

All samples obtained from the boreholes were monitored immediately upon opening the clear plastic liner 

containing the soil sample with a flame ionization detector (FlO). These readings were recorded on the 

boring logs. In addition, lithological description of the sampled material, sample moisture, depth to water, 

total depth of each borehole, and any other pertinent observations were included on each log. Further 

information regarding soil sampling procedures is available in Section 2.3.3. 
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After the completion of the boring to the desired depth, each direct-push boring was backfilled to ground 

surface. See Section 2.3.4.1 for details on temporary monitoring wells and soil boring abandonment. 

2.3.2.2 Rotosonic Drilling Technology 

Rotosonic drilling was used for the collection of additional geologic data from the 6 deep well borings and 

the subsequent conversion of all shallow, intermediate, and deep borings to permanent 2 inch monitoring 

wells. The rotosonic drilling technique provided a viable alternative method to hollow-stem augers, cable

tool, and rotary drilling techniques for a number of reasons. Drilling proceeds rapidly through all types of 

complex geology, unconsolidated or consolidated, and provides a high-quality, 5-foot continuous core 

sample for accurate lithologic and hydrologic information. Investigation derived waste (IDW) such as 

drilling fluids and drill cuttings were kept to a minimum. In addition, the Rotosonic drilling equipment 

required a total ceiling clearance for the drilling mast of approximately 25 feet and could be mounted on 

10-ton dollies. This clearance was significantly less than most other drilling techniques available. The 

Rotosonic technique combines vibrational and rotational forces to advance the drill stem. The high

frequency vibration generated in the drill head can be adjusted for various drilling conditions so that 

penetration rates can be optimized. 

All of the borings were advanced using two separate drill pipes. The drill bit was attached to the base of 

the 4-inch inside diameter (ID), 4.5-inch outside diameter (OD), 10-foot-long core barrel. The core barrel 

was connected to drill pipe of the same ID. When the core barrel reached the desired depth, a larger 

diameter outer 6-inch OD (5.875 inch OD) drill pipe was advanced to the same depth. For deep well 

borings 5-foot core barrel runs were taken, for the most part, with the 10-foot core barrel. This was done 

to increase the sample quality and to ensure that a confining unit was not completely penetrated which 

would create a contaminant migration pathway if DNAPLs were present. The sample (which, at this point 

was inside the inner core barrel), the inner core barrel, and the drill pipe were then retrieved. The 5-foot 

core sample was extruded from the 10-foot core barrel using vibration and/or hydraulic pressure into a 

dedicated plastic sheath. Each deep well boring core sample was therefore completely enclosed in the 

clear plastic sleeve. This facilitated lithologic classification, environmental sample collection, and vapor 

monitoring. In addition, it greatly reduced the exposure of the drill crew to potentially contaminated drill 

cuttings. This process was then repeated to the termination point of each deep well boring. For all 

shallow and intermediate wells the contents of most cores (usually 10-foot long runs) were discharged 

directly into 55-gallon drums. This was done with the exception of core samples taken from the 

intermediate well screening interval where the field geologist chooses to view the core intact. 
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Telescoping the surface casing three times (to account for two separate confining layers) was not 

performed as originally proposed in the FSP. Instead, as approved by the Minnesota Department of 

Health (MDH), only a 4-inch core tube and the 6-inch over-ride casing was used for drilling and well 

installation. The drilling contractor maintained a slightly positive pressure head of potable water, when 

needed, in the annular space between the 4-inch and 6-inch casing while drilling. This created an upward 

gradient along the outside wall of the 6-inch casing thereby eliminating potential downward migration of 

contaminants during drilling. This change in scope was due to the added time and cost of drilling 

additional boreholes (8-and 1 a-inch) for installation and grouting of surface casing and the generation of 

approximately 1,000 gallons of IDW water and soil cuttings each time a single additional surface casing is 

required. In addition to greatly reducing the time and cost of well installation, the wells were installed 

much faster which further eliminated the potential for cross contamination of the aquifer(s). 

Controlled amounts of water were added, where necessary, to the drill stem during drilling operations to 

flush out cuttings in the annular space between the two drill pipes, to flush out cuttings at the bottom of the 

borehole after sample collection, or for offsetting hydraulic pressures of heaving sands. Any excess water 

used during these processes was collected in a container below the elevated drilling platform. 

2.3.3 Soil Sampling Procedures 

This section discusses the soil sample collection and field soil screening procedure performed at the 48 

shallow soil borings installed using DPT, the soil sample collection performed during the installation of the 

6 well clusters, and the background soil samples taken at the NIROP facility. 

2.3.3.1 Soil Sampling and Screening Procedures for Direct-Push Borings 

At each of the 48 DPT locations, continuous soil sampling was conducted using a 1.5-inch ID Geoprobe

type core sampler. Upon retrieval, the entire' soil sample was screened with an FID, visually classified for 

lithology, moisture and other pertinent observations, and collected for chemical screening and potential 

fixed-base laboratory analysis. The portion of the core with the greatest FID detection, and each 

significant change in lithology within a core, was separated into three aliquots to allow for high-resolution, 

vertical distribution screening in accordance with the following procedures: 

1. On-site field gas chromatograph (GC) analysis: This analytical procedure was performed on 

samples collected from ground surface to the termination depth of all OPT borings only. Results 

of the field GC analysis were used to select appropriate samples for fixed-based analysis and to 

screen the extent of contamination in soils for the protection of groundwater below 12 feet. 
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2. Fixed-base laboratory analysis: For DPT borings, this analytical procedure was performed on 

samples based upon the field GC results and were collected from samples 0 to 12 feet below 

ground surface only. See the text below and Table 2-2 for the exact sample depths at each 

boring. 

3. Ultraviolet (UV) fluorescence test This field screening analytical procedure was performed on 

samples collected from the ground surface to the termination depth of both the DPT and deep well 

borings. UV fluorescence has been shown to be an effective tool in screening soil samples for the 

presence of non-aqueous phase liquids (NAPl) such as TCE and PCE (Cohen, 1993). Soil 

samples containing a significant amount of NAPl, illuminated a fluorescent (frequently milky

white) color. Results of the UV fluorescence were noted on the soil sample log sheets (see 

Appendix A.1). 

The first soil sample submitted for fixed-base chemical analysis was collected from approximately 0 to 

2 feet below the concrete flooring. The second sample selected for fixed-base chemical analysis was the 

sample within the 4 to 8 or 8 to 12 foot interval with the highest concentration detected via the field GC 

analysis. For this reason, it was necessary to collect a potential fixed-base sample aliquot from each 

4 foot sample interval that was field screened with the FID to a depth of 12 feet. If the field GC screening 

was inconclusive, and no NAPl presence was detected with the UV fluorescence field screening within 

the 4 to 8 foot interval, the second sample for fixed-base analysis was from the 8 to 12 foot interval. See 

Table 2-2 for the exact sample depths at each boring. 

Both soil samples submitted for fixed-base laboratory were analyzed for the following parameters: Target 

Compound List (TCl) VOCs, TCl SVOCs, TCl PCBs, Target Analyte List (TAL) metals, and cyanide. 

Representative soil samples were analyzed for TOC and hexavalent chromium. Details of the chemical 

analyses are provided on the Table 2-2. Samples slated for volatile analyses were collected first and 

immediately sealed in appropriate containers so that minimal head space existed. SVOCs, PCB, metals, 

cyanide, hexavalent chromium, and TOC samples were collected next (in this specified order) and placed 

into the appropriate sample containers. 

Data shown in Appendix A.1 revealed that positive ultraviolet (UV) fluorescence test results were 

encountered at three locations (borings located at Areas of Concern 26, 28, and 32) during the OU-3 RI. 

The UV field screening test is a visual test to determine in Non-Aqueous Phase Liquids (NAPls) may be 

present in the soil. 
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Although the UV test results indicated that NAPls may be present at these locations, the analytical results 

did not indicate that the detected contaminants exceeded benchmark criteria (defined in the RI report). As 

a result, definitive conclusions cannot be determined if NAPls exist. However, based upon the analytical 

results, it is unlikely that NAPls are present at these locations. 

Among several visual methods, the UV test has proven to be one of the most effective means for direct 

visual identification of NAPls (Cohen et aI., 1992, and Cohen et aI., 1993). However, due to the 

qualitative nature of the test, it is important to note that the UV light test should be used as a screening 

tool only. As Cohen et al. (1992) noted, one false positive in 22 blank tests and 3 false negatives in 45 

samples were encountered during the UV light test evaluation. 

The effectiveness of the UV screening tool was verified in the field by adding a small amount of oil to a 

sample aliquot of soil and placing it under the UV light. The sample fluoresced (with a milky white color) 

indicating that the field test was effective. The results of this field evaluation test and samples from field 

borings (AOCs 26, 28, and 32, and others which did not illuminate under the UV light) were shown to the 

USEPA oversight contractor (i.e., Black &Veatch) in the field. The oversight contractor agreed with the 

findings. 

2.3.3.2 Soil Sampling and Screening Procedures for Well Borings 

At each of the 6 deep well borings, continuous soil sampling was conducted at 10-foot intervals (i.e., two 

5-foot rotosonic cores) using the rotosonic drilling method. Soil sampling was not performed in the 

shallow and intermediate well borings due to their close proximity to the deep well borings at each given 

well cluster. Upon retrieval, the entire soil sample was screened with an FlO, visually classified for 

lithology, moisture and other pertinent observations, and a representative sample was collected for fixed

base laboratory analysis of TCl VOCs UV fluorescence (as described above) analysis from the section of 

sample with the highest FlO reading within each 10-foot interval. All relevant information was recorded on 

the boring logs and sample log sheets. Details of the exact sample depth and chemical analyses 

performed are provided on Table 2-3. 

2.3.3.3 Background Soil Sampling Procedures 

One soil sample was collected from each of, the 10 OU2 investigation background locations and submitted 

to the fixed base laboratory for hexavalent chromium and TOC analyses. For all other analytes, EPA and 

MPCA have previously agreed to apply OU2 background sample concentrations. The samples were 
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collected from a depth interval of 1 to 3 feet bgs using a stainless steel bucket hand auger. Details of t~e 

chemical analyses are provided on the Table 2-2. 

2.3.4 Monitoring Well Installation 

This section discusses the installation and construction details of temporary and permanent monitoring 

wells. All groundwater monitoring wells were installed in accordance with the State of Minnesota well 

requirements. Appropriate permits and variances were filed MDH, in accordance with MDH Code 4725. 

A copy of MDH boring and well records can be found in Appendix B.5. 

2.3.4.1 Temporary Well Installation and Abandonment 

All 48 direct-push soil borings were converted to temporary groundwater monitoring wells. This was 

achieved by the placement of a 0.75-inch I.D. hardened steel riser pipe and vertical slotted well screen 

directly in the open borehole once the boring was advanced approximately 6 to 8 feet below the water 

table surface. The well screens used were either 2.2 or 3.5 feet long with a 0.5 foot steel punch on the 

bottom. In some cases, the well screen length used was doubled so that a sufficient amount of sample 

could be collected from low permeability zones. The bottom of well screen was installed 6 to 8 feet below 

the water table surface of the shallow aquifer. No sand pack or bentonite seal were placed around the 

screens of the temporary monitoring wells. 

Once the groundwater sample was obtained from the temporary well (described further in Section 2.3.6.1), 

the well riser and screen were removed and the boring was continued to the termination depth (see 

Section 2.3.2.1 for additional details). Backfilling was performed by pumping a bentonite-cement grout 

through a tremie pipe from the bottom up to the ground surface. 

2.3.4.2 Permanent Monitoring Well Installation and Construction 

Six monitoring well nests were installed as a part of the OU3 investigation. Each monitoring well nest 

consists of three monitoring wells: a shallow water table well (S), an intermediate well (I), and a deep well 

(D). A list of these wells is shown on Table 2-1. All of the permanent monitoring wells were completed 

with the Rotosonic drilling rig. At each monitoring well cluster, the deep well was installed first to 

characterize the zone of investigation, from surface to bedrock, before selecting depths for the installation 

of the shallow and intermediate wells. Based upon this geologic information and field screening results 

the approximate depth for installation of the shallow and intermediate wells was selected. 
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The shallow monitoring wells were installed with 10-foot long screens to straddle the water table surface. 

The 10-foot screened section was placed approximately 2 feet above and 8 feet below the static water 

level as determined during drilling by the field geologist. All of the shallow wells were screened within the 

17 to 29 feet interval bgs. The intermediate monitoring wells were all screened with a 5-foot well screen 

ranging from 63 and 96 feet bgs. The deep monitoring wells were installed immediately above the top of 

bedrock, all with 5-foot well screens ranging from 95 to 136 feet bgs. Please see Table 2-5 for a summary 

of the permanent monitoring well construction for all wells installed at the NIROP facility during the OU3 

investigation. 

All of the monitoring well borings were installed using a Rotosonic 4-inch core tube and the 6-inch 00 

override casing. A slightly positive pressure head of potable water was maintained, when needed, in the 

annular space between the 4-inch and 6-inch casing while drilling. This positive head pressure created an 

upward gradient along the outside wall of the 6-inch casing, thereby eliminating potential downward 

migration of contaminants during drilling (see Section 2.3.2.2 for further details). 

All 18 monitoring wells were constructed of 2-inch 10, carbon steel, flush-joint riser pipe, and 5 to 10 feet 

long (as described above), flush-joint, factory-slotted 316 stainless steel well screen. Each section of 

casing and screen was National Sanitation Foundation (NSF) approved. The well screens had a slot size 

of 0.01 inches (10 slot) and were supplied with a flush-joint bottom cap. Once the screens and riser pipes 

were in place, the annulus of the boring was backfilled with U.S. Standard Sieve size of No. 20/30 clean 

silica sand from the bottom of the boring to a minimum of 1.6 feet above the top of the well screen. In all 

cases, the 6-inch override casing was used to hold the borehole open as the sand was emplaced around 

the well screen. Resonance created from the drill head vibration allowed the sand pack to settle 

consistently around the well. As the sand pack was installed, the override casing was slowly retrieved to 

ensure an adequate sand pack around the well. A bentonite seal consisting of bentonite chips (minimum 

2-foot thickness) was then installed above the sand pack and allowed to hydrate in accordance with the 

manufacturer's recommendations. The remainder of the annulus of the borehole (from the seal to the 

ground surface) was grouted by pumping a high solids bentonite grout through a tremie pipe until the grout 

level reached the level where the concrete apron was to be emplaced. The depths of the backfill 

materials were constantly monitored during the installation of the monitoring wells by using a weighted, 

stainless-steel or plastic tape to ensure that no bridging of the sand pack or bentonite seals occurred 

during the installation process. The nominal diameter of the 2-inch monitoring well borings was 6 inches. 

An at-grade (flush mounted) protective steel casing equipped with a sealed, locked, and appropriately 

labeled cap was installed around all wells. At-grade covers were installed in accordance with MOH Code 

4725 requirements. One protective apron installed at each cluster included all three wells. Each apron 
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was constructed of industrial grade concrete to facilitate heavy loads and traffic (e.g. fork lifts, etc.). The 

apron was 5 to 7.5 feet wide, 14.5 to 18 feet long by 9 to 12 inches thick and approximately 2 inches 

above grade in the center and tapered to grade at the edges. Please see Appendix B.3 and B.4 for the 

permanent monitoring well construction diagrams and Certificate of Conformance sheets, respectively. 

Certificate of Conformance sheets were completed for each permanent monitoring well to document 

conformance to material specifications. 

2.3.5 Well Development 

Permanent monitoring wells were developed in a two-stage approach. The initial stage was conducted no 

sooner than 24 hours after well completion to remove fine material from the sand filter pack and 

immediate area around the monitored interval of the well. Wells were developed with the use of a 

submersible pump and periodic surging. The pH, temperature, turbidity, and specific conductance of the 

purged water were measured after each saturated well volume was removed or at the discretion of the 

field geologist. The wells were considered to be developed after the readings became stabilized based on 

the following criteria: temperature ±1.0°C, pH ±O.1 unit, and specific conductivity ±5 percent or after 1 

hour for the shallow wells, 2 hours for the intermediate wells, and 3 hours for the deep wells. The goal 

was to develop each monitoring well until the water was visually clear and the turbidity was below 5 NTU. 

Please see Appendix C.1 for monitoring well development records. 

In each well drilling, fluid (i.e., water) was introduced into the well during installation (see Sections 2.3.2.2 

and 2.3.4.2). This water was evacuated during the well development process in the second stage of well 

development. The process occurred in accordance with the SOUTHDIV Monitoring Well Design, 

Installation, Construction, and Development Guidelines (1997). This guideline states that five times the 

amount of drilling fluid (i.e., water) used during installation must be evacuated during the well development 

process. Please see Appendix C.1 for follow-up monitoring well development records and additional 

information pertaining to the volume of water evacuated from each well. 

Upon completion of well development, specific capacity (SPECAP) tests were conducted on each of the 

permanent monitoring wells (see Section 2.3.10 for additional information on SPECAP tests). Temporary 

monitoring wells installed during this investigation were not developed. 

2.3.6 Groundwater Sampling Procedures 

Groundwater samples were obtained from 48 temporary well locations (installed using DPT) and 18 

permanent well installations (installed using Rotosonic drilling techniques) at NIROP Fridley. This section 
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describes the sampling equipment and techniques used for groundwater sample collection from both 

types of installations. All groundwater sampling was conducted in accordance with the requirements of 

the Work Plan and FSP and in accordance with SOP SA-1.1 contained in Appendix B of the FSP (B&R 

Environmental, June 1997). 

2.3.6.1 Temporary Monitoring Well Sampling Procedures 

Upon opening the well cap, prior to purging and obtaining the groundwater sample, a reading of the 

organic vapor within the well pipe was taken using an FlO. Immediately following the FlO reading, the 

static water level in the well was measured to within 0.01 foot accuracy from the top of the well riser pipe. 

Using a peristaltic pump and dedicated polyethylene (PE) tubing, three to five well volumes of water were 

directly purged from the well. Field measurements of pH, temperature, specific conductance, 00, and 

turbidity were collected and recorded on a sample log sheet after each purge volume or at approximately 

in 5-minute intervals. Upon completion of the purging process, the temporary well points were then 

sampled directly with the peristaltic pump and dedicated PE tubing. 

For the dissolved parameter samples, field filtration was necessary. Each sample for dissolved parameter 

analysis was filtered through an inline 0.45-micron disposable particulate filter prior to sample collection. 

All samples were then packaged according to Section 2.3.8 and shipped to the fixed-base laboratory. All 

information recorded during sample collection was recorded on sample log sheets. Groundwater sample 

log sheets can be found in Appendix A.2. 

2.3.6.2 Permanent Monitoring Well Sampling Procedures 

Upon opening the well cap, prior to obtaining the groundwater sample, a reading of the organic vapor 

within the well pipe was taken using an FlO. Next, the water level inside the monitoring well was 

measured to within 0.01 foot accuracy from the marked location on the top of the well riser pipe using an 

electronic water-level indicator. 

The permanent monitoring wells were purged and sampled using low-flow purging techniques in 

accordance with SOP-SA-1.1 (Groundwater Sample Acquisition) found in Appendix B of the FSP (B&R 

Environmental, 1997). The wells were purged and sampled using dedicated 1.66 inch diameter low-flow 

bladder type pumps (teflon-lined, PVC). The bladder pumps were installed in all 18 monitoring wells prior 

to the initiation of groundwater sampling. The pump was placed no less than 2 feet above the bottom of 

the well so as to not disturb any sediment which may have settled on the bottom of the well. 
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At the start of purging, the pumping rate was set at approximately 0.2 liters per minute, or lower if 

possible. The pumping rate was adjusted so as to not allow drawdown to exceed 0.3 feet during purging. 

During purging, water quality parameters (pH, temperature, specific conductance, turbidity, and DO) were 

measured and recorded every 5 minutes until all of the parameters stabilized and the minimum purge 

volume was removed (stabilized purge volume plus the extraction tubing volume). Stabilization of the 

above parameters were defined as follows: temperature ±1.0QC, pH ±0.1 units, specific conductance ±5 

percent. DO was not used to determine aquifer stabilization but rather as a general water quality 

parameter. The goal was to purge the permanent wells until the turbidity reached 5 NTU or less. 

However, if all of the other field parameters stabilized but the turbidity remained above 5 NTU the pumping 

rate was reduced, as appropriate, in order to reduce the turbidity. If the turbidity did not stabilize after 

reducing the pumping rate and the minimum purge volume was removed sampling initiated. The 

maximum total purge time for any individual well was 95 minutes. 

Immediately prior to sampling, the temperature, pH, specific conductance, turbidity, and DO of the water 

sample was measured and recorded on the groundwater sample log sheet (included in Appendix A.2). All 

sample containers were filled by allowing the pump discharge to flow gently down the inside of the 

container with minimal turbulence. For the collection of filtered parameters samples (i.e., dissolved 

metals, dissolved chloride, etc.), the use of an in-line 0.45 micron, disposable particulate filter was used. 

All samples were then packaged according to Section 2.3.8 and shipped to the laboratory. Additional field 

parameters, as discussed in Section 2.3.6.3, were measured to evaluate natural attenuation of chlorinated 

solvents in the groundwater system. All information recorded during sample collection was recorded on 

sample log sheets. Groundwater sample log sheets can be found in Appendix A.2. 

2.3.6.3 Field Parameter Sampling Procedures and Devices 

This section describes the equipment and techniques used for collection of groundwater field parameters 

required for the evaluation of natural attenuation of chlorinated solvents in the groundwater system 

(Chapelle, 1996). The previously discussed groundwater field parameters are intended for generic 

determination of groundwater quality. The parameters discussed in the following paragraphs were 

specifically selected for the evaluation of natural attenuation processes. 

Field parameters for natural attenuation evaluation were obtained from each of the 18 permanent 

monitoring wells installed at NIROP Fridley immediately following the parameters collected for fixed-base 

analysis. Low-flow bladder-type pumps were used for this field parameter collection. The following list 

summarizes those field parameters collected for the natural attenuation evaluation: 
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pH 

temperature 

oxidation-reduction potential (Eh) 

DO 

dissolved ferrous (reduced) iron 

dissolved reduced manganese 

hydrogen sulfide (as sulfide) 
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Natural attenuation field parameters of temperature, Eh, and pH were analyzed first using a high-quality 

portable water quality meter (YSI@ Model 3560 or equivalent). The portable water quality meter utilizes a 

flow-through sample chamber to reduce sample aeration and contact with the atmosphere. The discharge 

hose from the bladder pump was connected to the flow-through chamber with a Teflon or silicon fitting. All 

readings were recorded on groundwater sample log sheets which can be found in Appendix A.2. 

The determination of DO was made in the field using a high-resolution, low-range test kit (modified 

Winkler titration test kit). The DO concentration in the groundwater is of significant importance when 

evaluating natural attenuation but is unfortunately the most difficult to accurately collect. The test kit for 

DO utilizes digital titration and modified-Winkler methodology and can obtain accurate determination of 

DO at concentrations down to 0.02 mg/L. Field measurements for dissolved ferrous (reduced) iron, 

dissolved reduced manganese, and hydrogen sulfide (as sulfide) were made using a portable digital 

colorimeter. Manufacturer recommendations were followed and documented during all analyses. All 

readings were recorded on groundwater sample log sheets (included in Appendix A.2). 

2.3.6.4 Groundwater Sampling Order 

Samples analyzed for dissolved methane (permanent wells only) were collected first and immediately 

sealed in a container so that no head space was present. HCI or H2S04 preservatives (to prevent 

biodegradation of the methane) was not added to the samples, and the samples were not placed into vials 

that would have prevented the volatilization of methane prior to laboratory analysis. Although the sampling 

procedure adopted for this investigation was approved in the OU3 Work Plan, these factors may have 

resulted in the non-detection of methane in the groundwater samples. Samples slated for VOC analysis 

were then taken and immediately sealed in their appropriate containers so that no head space was 

present. Samples for DO, SVOC, PCB, and cyanide analyses were then collected. Following the 

collection of these parameters, the remaining unfiltered engineering and natural attenuation parameters 

were collected at permanent monitoring wells. This event was followed by collection of samples for total 

metals, dissolved metals, chloride, bromide, phosphate, and dissolved reduced manganese. 
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QC samples were collected or generated during environmental sampling activities. Each type of field QC 

sample and laboratory QC analyses are discussed in the following sections. 

2.3.7.1 Field Quality Control Samples 

In addition to regular calibration of field equipment and appropriate documentation, QC samples were 

collected/generated during field sampling activities. QC samples include field duplicates, ambient 

condition blanks, equipment rinsate blanks, trip blanks, and source water samples. These types of QC 

samples are briefly described below: 

• Field Duplicates. Field duplicates are two samples collected either (1) independently at a sampling 

location in the case of groundwater or (2) as a single sample split into two portions in the case of soil 

or sediment. Field duplicates were used to assess the overall precision of the sampling and analysis 

program. Field duplicates were collected with a frequency of 1 per every 10 environmental samples. 

• Ambient Condition Blanks. Ambient blanks were collected while at the field sampling site by placing 

distilled water directly into the same type of container, preserved, and stored in the same manner as 

the field samples. Sampling equipment typically used to collect field samples was not used when 

collecting this sample. Ambient blank samples were analyzed to check for background contamination 

at the facility (e.g., vapors, dust, or exhaust fumes that are part of normal operations at the site), which 

may cause sample contamination. The exposure of the ambient blank to the ambient atmospheric 

conditions should be similar to the field sample exposure to the ambient atmospheric conditions. 

Ambient blanks were collected and analyzed based upon conditions at the time of sampling at the 

discretion of the FOL. Seven ambient blanks were collected during the RI field event. 

• Equipment Rinsate Blanks. Equipment rinsate blanks were obtained under representative field 

conditions by collecting the rinse water generated by running analyte-free water through or over 

sample collection equipment after decontamination and prior to use. One rinsate blank was collected 

for every 10 environmental samples of like matrix for each type of sampling equipment used (i.e., 

sample tubing, trowels, etc.). A sampling event is matrix specific; therefore, an equipment blank 

must be collected for each matrix sampled. Where pre-cleaned, dedicated, or disposable sampling 

equipment was used, one rinsate blank per type of equipment was collected as a "batch blank." 
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Rinsate blanks were analyzed for the same chemical constituents as the associated environmental 

samples. Rinsate blanks are not applicable for geochemical and engineering parameters. 

• Trip Blanks. Trip blanks were used to determine whether sample contamination occurred during 

transit or storage of the field samples. Trip blanks were generated by the fixed-base laboratory 

subcontractor(s) and consisted of preserved aliquots of analyte-free water contained in sealed 40-

milliliter VOA vials. These vials were shipped to the site and stored with the environmental samples 

as they were collected for VOG analysis. One set of trip blanks was returned to the laboratory with 

each shipment of samples collected for VOG analysis. Trip blanks are analyzed for VOGs only. 

• Source Water Banks. Source water blanks consisted of the potable water used in decontamination 

and steam cleaning activities, and were obtained at the rate of one blank per potable water source. 

Source water blanks were analyzed for all organic and inorganic constituents under investigation, as a 

means of determining whether the source waters used in decontamination activities have introduced 

contaminants to the environmental samples collected. Source water blanks were not applicable for 

geochemical and engineering parameters. Source water blanks were evaluated in accordance with 

data validation protocol to determine whether false positive results may exist. 

2.3.7.2 Matrix Spike/Duplicate Sample Aliquots 

Matrix spike/matrix spike duplicate analyses were performed as internal QG checks. For organic 

analyses, the matrix spike (MS) is analyzed in duplicate (MSD). For inorganic analyses, an MS is 

analyzed as well as an (unspiked) laboratory duplicate (LD). To accommodate these laboratory QG 

analyses, the field crew provided extra aliquots of samples, as required by the laboratory. These extra 

sample aliquots were identified with the same sample location information as the selected environmental 

sample but were designated for MS/MSD analysis in the "comments" section on the chain-of-custody. 

Extra aliquots for MS/MSD analysis were provided to the laboratory with a frequency of one set per 

20 samples of similar matrix for organic analyses and one set per 10 samples of like matrix for inorganic 

analyses. 

2.3.8 Sample Handling, Packaging, and Shipping 

Upon sample retrieval, sample containers were immediately secured in a sealed "Ziploc"-type plastic bag. 

The secured sample containers were then placed in a cooler lined with a large plastic liner. The cooler 

was packed with a noncombustible, cushioning material (vermiculite) to minimize the potential for 

container breakage. Samples were cooled with bagged ice placed around the shoulders of the sample 
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containers. The inside plastic liner was sealed with a knot and the chain-of-custody form was sealed in a 

"Ziploc"-type plastic bag and taped to the inside of the cooler lid. The cooler and its contents were sealed 

with strapping tape and custody seals and shipped overnight to the laboratory for analyses. 

2.3.9 Water-Level Measurements 

One round of synoptic water-level measurements were taken from all 18 newly installed and other select 

monitoring wells at the facility by TtNUS on March 3, 1998. A second round of synoptic water-level 

measurements were taken from a significantly larger number of monitoring wells located throughout the 

NIROP facility (including the 18 newly installed wells) by the U.S. Geological Survey as a part of their 

investigations at the facility on July 7, 1998 (USGS, 1998). Due to the larger number of data points taken 

the water level measurements taken during the July 7 event provided a more representative hydraulic 

head distribution of the groundwater flow regime at the facility than the March 3, 1998 measurement. 

Consequently, these data were used in this report for the generation groundwater flow maps and the 

calculation of hydraulic gradients and groundwater velocities (See Section 3.0). All measurements (during 

each of the synoptic measurements) were taken within a 24-hour period of consistent weather conditions 

to minimize atmospheric/precipitation effects on groundwater levels. The sequence of measuring water 

levels was determined in the field by the site geologist and/or field technician. 

Measurements were taken with an electrical water-level indicator (M-scope or equivalent) using the top of 

the well casing (i.e., riser pipe) as the reference point for determining depths to water. Water-level 

measurements were taken from a notch made at the top of the casing to assure that various synoptic 

measurements are taken consistently. Water-level measurements were recorded to the nearest 0.01 foot 

in the appropriate field log book and on a groundwater-level measurement form, attached in Appendix 

C.2. 

2.3.10 Specific Capacity Testing 

SPECAP tests were performed on all of the newly installed monitoring wells (18) at the NIROP facility. 

SPECAP tests were used to determine a well's potential yield and to estimate the hydraulic conductivity 

and transmissivity of aquifer formation in which the monitoring well is screened. SPECAP is defined as 

yield divided by drawdown and is normally expressed as gallons per minute/feet of drawdown. The 

SPECAP test was conducted as described below. The well was pumped at a constant rate (or a near to 

constant as possible) until drawdown in the well stabilized (subjective determination; generally 

measurements within 0.03 feet over a ten minute interval can be considered stable). Both the pumping 
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rate and drawdown were then measured simultaneously in the tested well. Dividing the yield rate by the 

stabilized drawdown, when both were measured simultaneously, gives the SPECAP. 

Both submersible and surface pumps were used to conduct the SPECAP tests. Measurement of the flow 

rate was determined using a graduated cylinder or bucket and stopwatch. The drawdown in the well was 

measured with the use of an electrical water level indicator and/or a pressure transducer and Hermit data 

logger. Refer to Appendix C.1 for drawdown measu~ement rate during SPECAP tests. Upon completion 

of the SPECAP test, the pump was shut off and the rise in water level or the residual drawdown was 

measured. 

Aquifer parameters of hydraulic conductivity and transmissivity were calculated from the SPECAP test 

data using a computer program developed by Bradbury and Rothschild (1985) based on equations 

presented in Lohman (1972). Drawdown data from the well, as recorded by the data logger, were entered 

into the computer program along with required variables that characterize the aquifer (storage and well

loss coefficients), the pumping rate, and well dimensions. Based upon this information, the program 

estimated SPECAP, transmissivity, and hydraulic conductivity. Please refer to Appendix C.3 for additional 

information concerning SPECAP test analysis. 

2.4 INVESTIGATION DERIVED WASTE (lOW) HANDLING 

The field investigation generated five types of potentially contaminated residual material: personal 

protective equipment (PPE), drill rig decontamination fluids, sampling equipment decontamination fluids, 

purge water, and drummed waste. 

1. PPE - PPE was double bagged and placed in trash receptacles at the facility provided by TtNUS. 

The refuse in the trash receptacles were disposed of properly in a municipal waste facility by a 

subcontractor to TtNUS. Note that dirty and/or soiled PPE was segregated and disposed of in 

55 gallon drums consistent with item 5. 

2. Drill Rig Decontamination Fluids - Drill rig decontamination fluids were temporarily containerized in a 

2,OOO-galion polymer fractionation tank and staged in an area established by TtNUS personnel and 

the Navy. One composite sample was collected from the drill rig decontamination fluids and 

analyzed at a fixed-based laboratory. Based on the results of this analysis and approval from the 

Metropolitan Council Environmental Services (MCES) TtNUS personnel disposed of the waste fluids 

into a sanitary sewer after balancing the pH. 
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3. Sampling Equipment Decontamination Fluids - Equipment decontamination fluids were containerized 

and handled in the same manner as the drill rig decontamination fluids. 

4. Development/Purge Water - Development/purge water were temporarily containerized in 2,000 and 

6,000-galion polymer fractionation tanks and staged in an area established by TtNUS personnel and 

the Navy. Composite samples were collected from the development/purge water fluids and analyzed 

at a fixed-based laboratory. Based on the results of this analysis and approval from the MCES 

TtNUS personnel disposed of the waste fluids into a sanitary sewer. 

5. Drummed waste - Drummed waste, which included drill/soil cuttings, onsite lab waste, glassware, 

purge water with high PID readings, sludge from decon area, and heavily soiled materials, was 

containerized in U.S. DOT-approved (Specification 17-C/H) 55-gallon drums and staged on wooden 

pallets in an area established by TtNUS personnel and the Navy. All drums were sealed, numbered, 

and labeled with site location, drum contents, date, volume, contact person, and emergency phone 

numbers. A subcontractor hired by TtNUS collected composite samples from the various types of 

waste and analyzed these samples to determine whether the material was hazardous or non

hazardous. Upon the receipt of this analysis, the subcontractor to TtNUS took possession and 

hauled the drummed waste off-site for proper treatment and/or disposal. 

2.5 SURVEYING 

All new permanent groundwater wells were surveyed by a Minnesota-certified land surveyor. Existing 

survey monuments within NIROP Fridley were used as reference points. Permanent monitoring well 

locations were surveyed horizontally to the nearest 0.10 foot and referenced to the Minnesota State Plane 

Coordinate System (SPCS). The top of the riser pipe (where notched), the top of the protective casing, 

and the ground surface elevation adjacent to the protective concrete pad at each permanent monitoring 

well location were surveyed to within 0.01-foot vertical accuracy. Vertical elevations are referenced to 

1929 North American Datum. 

2.6 DETERMINATION OF BACKGROUND CONCENTRATIONS 

2.6.1 Background Data Collected as Part of Operable Unit 2 Remedial Investigation 

Background soil samples were collected as part of the Remedial Investigation Report for The Soil 

Operable Unit at Naval Industrial Reserve Ordnance Plant (RMT, 1993). Ten background soil borings 

were installed to a depth of 10 feet each. All background samples were collected from off site. Six of the 

ten background soil borings were installed north of the site. Two were installed northwest of the NIROP 

089811/P 2-19 eTO 0003 
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Fridley in the Anoka County Riverfront Regional Park, and two were installed just west of the northern 

NIROP employee parking lot. Two samples were collected per boring for a total of 20 samples. Samples 

were collected at the 1 to 3 foot and 8 to 10 foot intervals. The locations of the background soil borings 

can be found on Figure 2-1. The results of the background sampling are presented in Table 2-6. 

MPCA has approved the use of the OU2 background data in the OU3 RI Report since MPCA had 

approved the OU2 RI Report. It should be noted that MPCA's approval for the use of the OU2 data in the 

OU3 RI Report does not mean that MPCA agrees that the OU2 background data is representative of true 

background conditions at the site. 

2.6.2 Background Data Collected as Part of OU3 Remedial Investigation 

Background soil sampling was conducted as part of the OU3 remedial investigation. This background soil 

sampling was conducted to supplement the background soil sampling conducted as a part of the OU2 RI 

(RMT, 1993). Ten soil borings (003-SU-B01 through 003-SU-B10) were advanced using a stainless steel 

bucket hand auger and sampled to serve as background samples. These are the same background 

sampling" locations used in the OU2 investigation. One soil sample was collected from each of the 10 

background locations and submitted to the fixed base laboratory for hexavalent chromium and TOC 

analyses. The samples were collected from a depth interval of 1 to 3 feet bgs. These background 

samples were used to supplement background samples collected during the OU2 RI (Table 2-6) (OU2 RI; 

RMT,1993). 
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SAMPLE 

LOCATION/NAME 

AOC03 
AOC04 
AOC06 
AOC07 
AOC08/AOC09 
AOC13/AOC14 
AOC15 
AOC16 
AOC17 
AOC18 
AOC23 
AOC26 
AOC27 
AOC28 
AOC29 
AOC30 
AOC32 
AOC33 
AOC34 
AOC35 
AOC36 
AOC37 
AOC38 
AOC39 
AOC46 
AOC47 
AOC50 
AOC54 
AOC55 
AOC58 
AOC63 
AOC68 
AOC70 
AOC71 
AOC73 
AOC74 
P01 
P02 
P03 
P04 
P05 
P06 
P07 
P08 

TABLE 2-1 

SUMMARY LIST OF ALL SAMPLE LOCATIONS 
OU3 REMEDIAL INVESTIGA TION/FEASIBILITY STUDY 

NIROP FRIDLEY, MINNESOTA 
PAGE 1 OF 2 

DIRECT PUSH TEMPORARY ROTOSONIC PERMANENT 

SOIL BORING MONITORING WELL BORING MONITORING 

WELL WELL 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

BACKGROUND 

SOIL BORING 



TABLE 2-1 

SUMMARY LIST OF ALL SAMPLE LOCATIONS 
OU3 REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

NIROP FRIDLEY, MINNESOTA 
PAGE 2 OF 2 

SAMPLE DIRECT PUSH TEMPORARY 

LOCATION/NAME SOIL BORING MONITORING 

P09 X X 
P10 X X 
P11 X X 
P12 X X 
MS-2BS 

MS-2BI 

MS-2BD 

MS-29S 

MS-291 

MS-29D 

MS-30S 

MS-301 

MS-30D 

MS-31S 

MS-311 

MS-31D 

MS-32S 

MS-321 

MS-32D 

MS-33S 

MS-331 

MS-33D 
003-SU-B01 
003-SU-B02 
003-SU-B03 
003-SU-B04 
003-SU-B05 
003-SU-B06 
003-SU-B07 
003-SU-BOB 
003-SU-B09 
003-SU-B10 

Notes: 

AOC = Area of Concern 

P = supplemental sampling point 

S = shallow aquifer zone permanent monitoring well 

I = intermediate aquifer zone permanent monitoring well 

o = deep aquifer zone permanent monitoring well 

SU-B = subsurface background sample 

ROTOSONIC 

WELL BORING 

X(1) 
X(l) 
X(l) 
X(l) 
X(l) 
X(l) 
X(l) 
X(l) 

X(1) 
X(l) 
X(l) 
X(l) 
X(l) 
X(l) 
X(l) 
X(l) 
X(l) 
X(l) 

PERMANENT 

MONITORING 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

BACKGROUND 

SOIL BORING 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

1 At each of the 6 deep well borings, continuous soil sampling was conducted. Soil sampling was not performed 

in the shallow and intermediate well borings due to their close proximity to the deep well borings at each given 

well cluster. 



TABLE 2-2 

SUMMARY OF FIXED BASED LABORATORY SAMPLING AND ANALYTICAL PROGRAM - OU3 RI PHASE I 
NIROP FRIDELY, MINNESOTA 

PAGE 1 OF 6 

SAMPLE(1) Depth TCL TCL TAL TCL TOC Cr+6 pH 

(feet-bgs)1 VOC SVOC(2) Metalsl PCBs 

Shallow Cyanide(3) 

SOIL SAMPLES COLLECTED FROM 0-4 FEET BGS 
003-S 6-003-0 1 0.0 - 4.0' X X X X 
003-S 6-004-0 1 0.0 - 4.0' X X X X X X 
003-S 6-004-0 1-0 0.0 - 4.0' X X X X X X 
003-S 6-006-0 1 0.0 - 4.0' X X X X X 
003-S6-007-01 0.0 - 4.0' X X X X X 
003-S 6-008-0 1 0.0 - 4.0' X X X X X 
003-S6-013-01 0.0 - 4.0' X X X X X X 
003-S6-015-01 0.0 - 4.0' X X X X X X X 
003-S6-015-01-0 0.0 - 4.0' X X X X X X 
003-S6-016-01 0.0 - 4.0' X X X X X 
003-S6-017-01 0.0 - 4.0' X X X X X X 
003-S6-018-01 0.0 - 4.0' X X X X X 
003-S6-023-01 0.0 - 4.0' X X X X 
003-S 6-026-0 1 0.0 - 4.0' X X X X 
003-S 6-027-01 0.0 - 4.0' X X X X X 
003-S6-028-01 0.0 - 4.0' X X X X X 
003-S6-029-01 0.0 - 4.0' X X X X X 
003-S6-030-01 0.0 - 4.0' X X X X X X X 
003-S6-032-01 0.0 - 4.0' X X X X 
003-S 6-033-0 1 0.0 - 4.0' X X X X 
003-S 6-034-0 1 0.0 - 4.0' X X X X 
003-S 6-035-0 1 0.0 - 4.0' X X X X X X X 
003-S 6-036-0 1 0.0 - 4.0' X X X X X X 
003-S6-037-01 0.0 - 4.0' X X X X 
003-S6-037-01-0 0.0 - 4.0' X X X X 
003-S6-038-01 0.0 - 4.0' X X X X 
003-S6-039-01 0.0 - 4.0' X X X X X 
003-S 6-046-0 1 0.0 - 4.0' X X X X X X 
003-S6-046-01-0 0.0 - 4.0' X X X X X X 
003-S6-047 -01 0.0 - 4.0' X X X X 
003-S6-050-01 0.0 - 4.0' X X X X X X 
003-S 6-050-0 1-0 0.0 - 4.0' X X X X X 
003-S 6-054-0 1 0.0 - 4.0' X X X X 
003-S 6-055-0 1 0.0 - 4.0' X X X X 
003-S6-058-01 0.0 - 4.0' X X X X 
003-S6-058-01-0 0.0 - 4.0' X X X X 
003-S6-063-01 0.0 - 4.0' X X X X X X 
003-S 6-068-0 1 0.0 - 4.0' X X X X X 
003-S 6-070-0 1 0.0 - 4.0' X X X X X X 
003-S6-071-01 0.0 - 4.0' X X X X X 
003-S6-073-01 0.0 - 4.0' X X X X 
003-S 6-074-01 0.0 - 4.0' X X X X 
003-S6-074-01-0 0.0 - 4.0' X X X X 
003-S6-P01-01 0.0 - 4.0' X X X X 
003-S6-P02-01 0.0 - 4.0' X X X X 
003-S6-P03-01 0.0 - 4.0' X X X X 
003-S6-P04-01 0.0 - 4.0' X X X X 
003-S 6-P05-0 1 0.0 - 4.0' X X X X 
003-S6-P06-01 0.0 - 4.0' X X X X 
003-S 6-P07 -01 0.0 - 4.0' X X X X 



TABLE 2-2 

SUMMARY OF FIXED BASED LABORATORY SAMPLING AND ANALYTICAL PROGRAM - OU3 RI PHASE I 
NIROP FRIDELY, MINNESOTA 

PAGE 2 OF 6 

SAMPLE(1) Depth TCL TCL TAL TCL TOC Cr+6 pH 

(feet-bgs)1 VOC SVOC(2) Metalsl PCBs 

Shallow Cyanide(3) 

003-S8-P08-01 0.0 - 4.0' X X X X 

003-S8-P09-01 0.0 - 4.0' X X X X 

003-S 8-P09-0 1-0 0.0 - 4.0' X X X X 
003-S8-P10-01 0.0 - 4.0' X X X X 

003-S8-P10-01-0 0.0 - 4.0' X X X X 
003-S8-P11-01 0.0 - 4.0' X X X X 
003-S8-P11-01-0 0.0 - 4.0' X X X X 
003-S8-P12-01 0.0 - 4.0' X X X X 
SOIL SAMPLES COLLECTED FROM 4-12 FEET BGS 
003-S 8-003-02 4.0 - 8.0' X X X X 
003-S 8-004-03 8.0 - 12.0' X X X X X X 

003-S8-006-03 8.0 - 12.0' X X X X X 
003-S8-007 -02 4.0 - 8.0' X X X X X 
003-S8-007 -03 8.0 - 12.0' X 
003-S8-008-02 4.0 - 8.0' X X X X X 
003-S8-013-02 4.0 - 8.0' X X X X X 
003-S 8-0 15-03 8.0 - 12.0' X X X X X X 

003-S8-016-03 8.0 - 12.0' X X X X X 
003-S 8-0 17 -03 8.0 - 12.0' X X X X X 

003-S 8-0 18-02 4.0 - 8.0' X X X X X 

003-S8-023-03 8.0 - 12.0' X X X X 

003-S8-026-03 8.0 - 12.0' X X X X 

003-S8-027 -02 4.0 - 8.0' X X X X X 

003-S 8-027 -03 8.0 - 12.0' X X X X X 

003-S 8-028-02 4.0 - 8.0' X X X X X 

003-S 8-029-02 4.0 - 8.0' X X X X X 
003-S 8-030-02 4.0 - 8.0' X X X X X X 
003-S 8-030-03 8.0 - 12.0' X 
003-S8-032-03 8.0 - 12.0' X X X X 
003-S 8-033-03 8.0 - 12.0' X X X X 
003-S8-034-03 8.0 - 12.0' X X X X 
003-S8-035-02 4.0 - 8.0' X X X X X X 
003-S8-036-02 4.0 - 8.0' X X 
003-S8-036-03 8.0 - 12.0' X X X X ·X 
003-S8-037 -02 4.0 - 8.0' X 
003-S8-037 -03 8.0 - 12.0' X X X X 
003-S8-038-03 8.0 - 12.0' X X X X 
003-S8-039-03 8.0 - 12.0' X X X X X 
003-S8-046-03 8.0 - 12.0' X X X X X X 
003-S8-047-03 8.0 - 12.0' X X X X 
003-S8-050-02 4.0 - 8.0' X X X X X 
003-S8-054-02 4.0 - 8.0' X X X X 
003-S8-055-02 4.0 - 8.0' X X X X 
003-S 8-055-03 8.0 - 12.0' X X X X 
003-S8-058-02 4.0 - 8.0' X 
003-S8-058-03 8.0 - 12.0' X X X X 
003-S 8-063-03 8.0 - 12.0' X X X X X X 
003-S 8-068-03 8.0 - 12.0' X X X X X 
003-S8-070-03 8.0 - 12.0' X X X X X X 
003-S8-071-03 8.0 - 12.0' X X X X X 
003-S 8-073-03 8.0 - 12.0' X X X X 



TABLE 2-2 

SUMMARY OF FIXED BASED lABORATORY SAMPLING AND ANALYTICAL PROGRAM - OU3 RI PHASE I 
NIROP FRIDElY, MINNESOTA 

PAGE 3 OF 6 

SAMPlE(1) Depth TCl TCl TAL TCl TOC Cr+6 pH 

(feet-bgs)/ VOC SVOC(2) Metals/ PCBs 

Shallow Cyanide(3) 

003-S8-074-03 8.0 - 12.0' X X X X 

003-SB-P01-02 4.0 - 8.0' X X X X 
003-S8-P01-03-BR 8.0 - 12.0' X 
003-SB-P02-02 4.0 - 8.0' X 
003-SB-P02-03 8.0 - 12.0' X X X X 
003-S8-P03-03 8.0 - 12.0' X X X X 
003-S8-P04-03 8.0 - 12.0' X X X X 
003-SB-P05-02 4.0 - 8.0' X X X X 
003-SB-P06-02-8R 4.0 - 8.0' X 
003-S B-P06-03 8.0 - 12.0' X X X X 
003-SB-P07-03 8.0 - 12.0' X X X X 
003-S8-P08-03 8.0 - 12.0' X X X X 
003-SB-P09-02 4.0 - 8.0' X X X X 
003-S8-P09-03 8.0 - 12.0' X X X X 
003-S8-P10-03 8.0 - 12.0' X X X X 
003-S8-P11-03 8.0 - 12.0' X X X X 
003-SB-P12-03 8.0 - 12.0' X X X X 
SOil SAMPLES COllECTED FROM >12 FEET BGS 
003-S8-007 -05-BR 16.0 - 20.0' X 

003-S8-007 -11-8R 40.0 - 44.0' X 

003-SB-023-05-8R 16.0 - 20.0' X 

003-SB-023-15-BR 56.0 - 60.0' X 

003-SB-027 -05-BR 16.0 - 20.0' X 
003-SB-027 -06-8R 20.0 - 24.0' X 

003-S8-030-04-BR 12.0 - 16.0' X 
003-S8-036-05-BR 16.0 - 20.0' X 
003-SB-036-05-8R-O 16.0 - 20.0' X 
003-SB-036-07 -8R 24.0 - 28.0' X 
003-SB-037 -05-8R 16.0 - 20.0' X 
003-SB-037-10-8R 36.0 - 40.0' X 
003-SB-055-05-8R 16.0 - 20.0' X 
003-SB-058-05-8R 16.0 - 20.0' X 
003-SB-058-05-BR-O 16.0 - 20.0' X 
003-S B-058-15-8R 56.0 - 60.0' X 
003-SB-063-04-8R 12.0 - 16.0' X 
003-SB-063-14-BR 52.0 - 56.0' X 
003-SB-P01-05-BR 16.0 - 20.0' X 
003-SB-P01-09-BR 32.0 - 36.0' X 
003-SB-P02-05-BR 16.0 - 20.0' X 
003-SB-P02-05-BR-O 16.0 - 20.0' X 
003-SB-P02-15-BR 56.0 - 60.0' X 
003-SB-P06-05-8R 16.0 - 20.0' X 
003-SB-P06-07 -8R 24.0 - 28.0' X 
003-S8-P09-05-8R 16.0 - 20.0' X 
003-SB-P09-09-BR 32.0 - 36.0' X 
003-S8-P12-05-8R 16.0 - 20.0' X 
003-S8-P12-11-BR 40.0 - 44.0' X 
BACKGROUND SOil SAMPLES 
003-SU-801-01 0.0 - 4.0' X X 
003-SU-802-01 0.0 - 4.0' X X 
003-SU-803-01 0.0 - 4.0' X X 
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SAMPlE(') Depth TCl TCl TAL TCl TOC Cr+6 pH 

(feet-bgs )1 VOC SVOC(2) Metalsl PCBs 

Shallow Cyanide(3) 

003-S U-804-0 1 0.0 - 4.0' X X 
003-SU-805-01 0.0 - 4.0' X X 
003-SU-805-01-D 0.0 - 4.0' X X 
003-SU-806-01 0.0 - 4.0' X X 
003-SU-807-01 0.0 - 4.0' X X 
003-SU-808-01 0.0 - 4.0' X X 
003-SU-809-01 0.0 - 4.0' X X X 
003-SU-81 0-01 0.0 - 4.0' X X 
GROUNDWATER 
003-TW-003-01 shallow X X X X 
003-TW-003-F 1 shallow X 
003-TW-004-0 1 shallow X X X X 
003-TW-004-F1 shallow X 
003-TW-006-0 1 shallow X X X X 
003-TW-006-F1 shallow X 
003-TW-007-01 shallow X X X X 
003-TW-007-F1 shallow X 
003-TW-008-0 1 shallow X X X X 
003-TW-008-F1 shallow X 

003-TW-013-01 shallow X X X X 
003-TW-013-F1 shallow X 

003-TW-015-01 shallow X X X X 
003-TW-015-F1 shallow X 
003-TW-016-01 shallow X X X X 
003-TW-016-F1 shallow X 
003-TW-017-01 shallow X X X X 
003-TW-017-F1 shallow X 
003-TW-018-01 shallow X X X X 
003-TW-018-F1 shallow X 
003-TW-023-0 1 shallow X X X X 
003-TW-023-F1 shallow X 
003-TW-026-01 shallow X X X X 
003-TW-026-F 1 shallow X 
003-TW-027 -01 shallow X X X X 
003-TW-027 -F 1 shallow X 
003-TW-028-0 1 shallow X X X X 
003-TW-028-F 1 shallow X 
003-TW-029-0 1 shallow X X X X 
003-TW-029-F 1 shallow X 
003-TW-030-0 1 shallow X X X X 
003-TW-030-01-D shallow X X X X 
003-TW-030-F 1 shallow X 
003-TW-030-F1-D shallow X 
003-TW-032-01 shallow X X X X 
003-TW-032-F1 shallow X 
003-TW-033-0 1 shallow X X X X 
003-TW-033-F 1 shallow X 
003-TW-034-0 1 shallow X X X X 
003-TW-034-F 1 shallow X 
003-TW-035-0 1 shallow X X X X 
003-TW-035-F1 shallow X 
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SUMMARY OF FIXED BASED LABORATORY SAMPLING AND ANALYTICAL PROGRAM - OU3 RI PHASE I 
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SAMPLE(1) Depth TCL TCL TAL TCL TOC Cr+& pH 

(feet-bgs)1 VOC SVOC(2) Metalsl PCBs 

Shallow Cyanide(3) 

003-TW-036-0 1 shallow X X X X 
003-TW-036-F 1 shallow X 
003-TW-037-01 shallow X X X X 
003-TW-037-F1 shallow X 
003-TW-038-0 1 shallow X X X X 
003-TW-038-F1 shallow X 
003-TW-039-0 1 shallow X X X X 
003-TW-039-F1 shallow X 
003-TW-046-0 1 shallow X X X X 
003-TW-046-F1 shallow X 
003-TW-047-01 shallow X X X X 
003-TW-047-01-0 shallow X X X X 
003-TW-047-F1 shallow X 
003-TW-04 7 -F 1-0 shallow X 
003-TW-050-0 1 shallow X X X X 
003-TW-050-F1 shallow X 
003-TW-054-0 1 shallow X X X X 
003-TW-054-F1 shallow X 
003-TW-055-0 1 shallow X X X X 
003-TW-055-F 1 shallow X 
003-TW-058-0 1 shallow X X X X 
003-TW-058-F 1 shallow X 
003-TW-063-0 1 shallow X X X X 
003-TW-063-F 1 shallow X 
003-TW-068-0 1 shallow X X X X 
003-TW-068-F 1 shallow X 
003-TW-070-01 shallow X X X· X 
003-TW-070-F1 shallow X 
003-TW-071-01 shallow X X X X 
003-TW-071-F1 shallow X 
003-TW-073-01 shallow X X X X 
003-TW-073-0 1-0 shallow X X X X 
003-TW-073-F1 shallow X 
003-TW-073-F 1-0 shallow X 
003-TW-074-01 shallow X X X X 
003-TW-07 4-F 1 shallow X 
003-TW-P01-01 shallow X X X X 
003-TW-P01-F1 shallow X 
003-TW-P02-01 shallow X X X X 
003-TW-P02-F 1 shallow X 
003-TW-P03-01 shallow X X X X 
003-TW-P03-F1 shallow X 
003-TW-P04-01 shallow X X X X 
003-TW-P04-F 1 shallow X 
003-TW-P05-0 1 shallow X X X X 
003-TW-P05-F 1 shallow X 
003-TW-P06-0 1 shallow X X X X 
003-TW-P06-0 1-0 shallow X X X X 
003-TW-P06-F 1 shallow X 
003-TW-P06-F 1-0 shallow X 
003-TW-P07 -01 shallow X X X X 
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SAMPlE( ) Depth TCl TCl TAL TCl TOC 
(feet-bgs)/ VOC SVOC(2) Metalsl PCBs 
Shallow Cyanide(3) 

003-lW-P07 -F 1 shallow X 
003-lW-P08-0 1 shallow X X X X 
003-lW-P08-F 1 shallow X 
003-lW-P09-0 1 shallow X X X X 
003-lW-P09-F 1 shallow X 
003-lW-P 10-01 shallow X X X X 
003-lW-P 10-01-0 shallow X X X X 
003-lW-P 1 O-F 1 shallow X 
003-lW-P10-F1-D shallow X 
003-lW-P11-01 shallow X X X X 
003-lW-P11-F1 shallow X 
003-lW-P12-01 shallow X X X X 
003-lW-P12-F1 shallow X 

Notes: 
1 This table includes only samples analyzed at a fixed-base laboratory (i.e .. sample 

list does not include field screening samples). 
2 Pyridine was also included in the SVOC list. 
3 Analysis for cyanide was not performed for filtered groundwater samples. 
bgs - below ground surface 
SB-U - background soil boring sample 
SU - subsurface soil sample 
lW - groundwater sample collected from temporary monitoring well 
F1 - filtered sample for TAL Dissolved Metals 
VOC- Volatile Organic Compounds 
SVOC- Semivolatile Organic Compounds 
Cr+6 

- Hexavalent Chromium 
TOC - Total Organic Carbon 

Cr+6 pH 
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SUMMARY OF FIXED BASED LABORATORY SAMPLING AND ANALYTICAL PROGRAM - OU3 RI PHASE II 
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SAMPLE(1) Depth TCL TCL TAL TCL Natural 

(feet-bgs)1 VOC SVOC(2) Meta lsI PCBs Attenuation 

Shallow Cyanide(3) and 
Engineering 

Parameters(4) 

SOIL SAMPLES COLLECTED FROM 0-4 BGS 

1 003-S8-300-0 1 10.0 - 5.0' 1 X 1 
003-S8-320-01 0.0 - 5.0' X 
SOIL SAMPLES COLLECTED FROM >4-12 FEET BGS 
003-S8-280-01 5.0 - 10.0' X 
003-S8-290-01 5.0 - 10.0' X 
003-S8-31 0-01 5.0 - 10.0' X 
003-S8-31 0-02 10.0 - 15.0' X 
003-S8-330-01 5.0 - 10.0' X 
003-S8-330-02 10.0 - 15.0' X 
SOIL SAMPLES COLLECTED FROM >12 FEET BGS 
003-S8-280-03 25.0 - 30.0' X 
003-S8-280-04 35.0 - 40.0' X 
003-S8-280-05 45.0 - 50.0' X 
003-S8-280-06 50.0 - 55.0' X 
003-88-280-07 60.0 - 65.0' X 
003-S8-280-08 70.0 - 75.0' X 
003-S8-280-09 80.0 - 85.0' X 
003-S8-280-10 95.0 - 100.0' X 
003-S8-280-10-0 95.0 - 100.0' X 
003-S8-280-11 105.0 - 110.0' X 
003-S8-290-02 15.0 - 20.0' X 
003-S8-290-03 25.0 - 30.0' X 
003-S8-290-04 30.0 - 35.0' X 
003-S8-290-05 40.0 - 45.0' X 
003-S8-290-06 55.0 - 60.0' X 
003-S8-290-06-0 55.0 - 60.0' X 
003-S8-290-07 65.0 - 70.0' X 
003-S8-290-08 75.0 - 80.0' X 
003-S8-290-09 80.0 - 85.0' X 
003-S8-290-10 95.0 - 100.0' X 
003-S8-290-11 100.0 - 105.0' X 
003-88-290-12 115.0 - 120.0' X 
003-88-290-13 125.0 - 130.0' X 
003-S8-290-14 130.0 - 135.0' X 
003-88-300-02 15.0 - 20.0' X 
003-S8-300-03 20.0 - 25.0' X 
003-S8-300-04 35.0 - 40.0' X 
003-S8-300-05 45.0 - 50.0' X 
003-88-300-06 50.0 - 55.0' X 
003-S8-300-07 65.0 - 70.0' X 
003-88-300-08 70.0 - 75.0' X 
003-88-300-09 80.0 - 85.0' X 
003-S8-300-10 90.0 - 95.0' X 
003-S8-31 0-03 20.0 - 25.0' X 
003-S8-31 0-04 30.0 - 35.0' X 
003-S 8-310-05 40.0 - 45.0' X 
003-S8-31O-05-0 40.0 - 45.0' X 
003-S 8-310-06 55.0 - 60.0' X 
003-S8-31 0-07 65.0 -70.0' X 
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SAMPLE(1) Depth TCL TCL TAL TCL Natural 

(feet-bgs )! VOC SVOC(2) Metals! PCBs Attenuation 

Shallow Cyanide(3) and 
Engineering 

Parameters(4) 

003-S 8-310-08 70.0 -75.0' X 
003-S 8-310-09 80.0 - 85.0' X 
003-S8-31O-09-0 80.0 - 85.0' X 
003-S 8-310-10 95.0 - 100.0' X 
003-S8-31O-11 105.0 - 110.0' X 
003-S8-31O-12 110.0 - 115.0' X 
003-S8-31O-13 120.0 - 125.0' X 
003-S8-320-02 15.0 - 20.0' X 
003-S8-320-02-0 15.0 - 20.0' X 
003-S8-320-03 25.0 - 30.0' X 
003-S8-320-04 30.0 - 35.0' X 
003-S8-320-05 45.0 - 50.0' X 
003-S8-320-05-0 45.0 - 50.0' X 
003-S8-320-06 50.0 - 55.0' X 
003-S8-320-07 60.0 - 65.0' X 
003-S8-320-08 75.0 - 80.0' X 
003-S8-320-09 80.0 - 85.0' X 
003-S8-320-10 90.0 - 95.0' X 
003-S8-320-11 100.0 - 105.0' X 
003-S8-320-12 110.0 - 115.0' X 
003-S8-320-12-0 110.0 - 115.0' X 
003-S8-320-13 120.0 - 125.0' X 
003-S8~330-03 20.0 - 25.0' X 
003-S8-330-04 30.0 - 35.0' X 
003-S8-330-05 45.0 - 50.0' X 
003-S8-330-06 55.0 - 60.0' X 
003-S8-330-06-0 55.0 - 60.0' X 
003-S8-330-07 65.0 - 70.0' X 
003-S8-330-08 70.0 - 75.0' X 
003-S8-330-09 80.0 - 85.0' X 
003-S 8-330-1 0 90.0 - 95.0' X 
003-S8-330-11 105.0 - 110.0' X 
003-S8-330-12 110.0 - 115.0' X 
GROUNDWATER 
003-MS-280-01 deep X X X X X 
003-MS-280-F1 deep X 
003-MS-281-01 intermediate X X X X X 
003-MS-281-F1 intermediate X 
003-MS-28S-01 shallow X X X X X 
003-MS-28S-F 1 shallow X X 
003-MS-290-01 deep X X X X X 
003-MS-290-F1 deep X 
003-MS-291-0 1 intermediate X X X X X 
003-MS-291-F1 intermediate X 
003-MS-29S-01 shallow X X X X X 
003-MS-29S-F1 shallow X 
003-MS-300-01 deep X X X X X 
003-MS-300-F 1 deep X 
003-MS-301-01 intermediate X X X X X 
003-MS-301-F1 intermediate X 
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SAMPLE(1) Depth TCL TCL TAL TCL Natural 

(feet-bgs )/ VOC SVOC(2) Metals/ PCBs Attenuation 

Shallow Cyanide(3) and 
Engineering 

Parameters(4) 

003-MS-30S-01 shallow X X X X X 
003-MS-30S-F1 shallow X 
003-MS-31 0-01 deep X X X X X 
003-MS-310-F1 deep X 
003-MS-31 1-01 intermediate X X X X X 
003-MS-311-F 1 intermediate X 
003-MS-31 S-O 1 shallow X X X X X 
003-MS-31 S-F1 shallow X 
003-MS-320-01 deep X X X X X 
003-MS-320-F1 deep X 
003-MS-321-01 intermediate X X X X X 
003-MS-321-01-0 intermediate X X X X X 
003-MS-321-F1 intermediate X 
003-MS-321-F1-0 intermediate X 
003-MS-32S-01 shallow X X X X X 
003-MS-32S-F1 shallow X 
003-MS-330-01 deep X X X X X 
003-MS-330-F1 deep X 
003-MS-331-01 i ntermed iate X X X X X 
003-MS-331-01-0 intermediate X X X X X 
003-MS-331-F1 intermediate X 
003-MS-331-F1-0 intermediate X 
003-MS-33S-0 1 shallow X X X X X 
003-MS-33S-F1 shallow X 

Notes: 
1 This table includes only samples analyzed at a fixed-base laboratory (i.e., sample 

list does not include field screening samples). 
2 Pyridine was also included in the SVOC list for soil samples. 
3 Analysis for cyanide was not performed for filtered groundwater samples. 
4 Natural attenuation parameters include fixed-base laboratory analysis for sulfate, nitrate, 

nitrite, dissolved chloride, dissolved bromide, dissolved phosphate, and dissolved 
methane as well as field analysis for dissolved oxygen, dissolved ferrous iron, 
dissolved reduced manganese, and hydrogen sulfide. Engineering parameters include 
total suspended solids (TSS), alkalinity as CaC03, and hardness as CaC03. Field measure
ments for pH, temperature, and oxidation/reduction potential (Eh) were also taken. 

bgs - below ground surface 
SB - soil boring sample 
SU - subsurface soil sample 
MS - groundwater sample collected from a permanent monitoring well 
VOC- Volatile Organic Compounds 
SVOC- Semi-Volatile Organic Compounds 
PCB - Polycholorinated biphenyls 
F1 - filtered samples for TAL dissolved metals 



TABLE 2-4 

SUMMARY OF FIXED BASED LABORATORY SAMPLING AND ANALYTICAL PROGRAM 

EAST PLATING SHOP INVESTIGATION(1) 
NIROP FRIDLEY, MINN~SOTA 

SAMPlE(2) Depth TCl TCl TAL TCl TOC Cr-6 

(feet-bgs)1 VOC SVOC Metalsl PCBs 

Shallow Cyanlde(3) 

SOil SAMPLES COllECTED FROM 0-4 BGS 
5B-01-0001 0.0 - 1.0' X X X X 
58-01-0001-0 0.0 - 1.0' X X X X 
S8-02-0001 0.0 - 1.0' X X X X 
58-02-0204 2.0 -4.0' X X X X 
58-02-0204-0 2.0 - 4.0' X X X 
58-03-0001 0.0 - 1.0' X X X 

58-04-0001 0.0 - 1.0' X X(·) X 

58-05-0001 0.0 - 1.0' X X(·) X 
58-06-0002 0.0 - 2.0' X X X 
SOil SAMPLES COllECTED FROM >4-12 FEET BGS 
58-01-0608 6.0 - 8.0' X X X X 
58-02-0406 4.0 -6.0' X X X X 
58-02-0608 6.0 - 8.0' X 
58-03-1012 10.0 - 12.0' X X X 
58-04-1012 10.0 -12.0' X X X X 
58-05-1012 10.0 - 12.0' X X(·) X 
58-06-0608 6.0 - 8.0' X X X 
58-07-0406 4.0 - 6.0' X X X X 
SOil SAMPLES COllECTED FROM >12 FEET BGS 
58-01-1416 14.0 - 16.0' X X X X 

58-03-1214 12.0 -14.0' X X(·) X 
58-04-1214 12.0 - 14.0' X X X X 

58-05-1315 13.0 - 15.0' X X(·) X 
58-06-1214 12.0 -14.0' X X X 
58-07-1416 14.0 -16.0' X X X X 
58-07-2830 28.0 - 30.0' X X X X 
GROUNDWATER 
GW-01 shallow X X X X 
GW-01-F shallow X 
GW-02 shallow X X X X 
GW-02-0 shallow X X X X 
GW-02-F shallow X 
GW-02-F-0 shallow X 
GW-03 shallow X X(·) X 
GW-03-F shallow X 

Notes: 
1 5amples were taken during 1995 (after Halliburton NU5, 1995). 
2 This table includes only samples analyzed at a fixed-base laboratory (i.e., sample 

list does not include field screening samples). 
3 Analysis for cyanide was not perfonmed for filtered groundwater samples. 
4 This sample was analyzed for a limited list of 5VOCs. 
bgs - below ground surface 
58 - soil boring sample 
5U - subsurface soil sample 
GW - groundwater sample collected from temporary monitoring well 
VOC- Volatile Organic Compounds 
5VOC- 5emi-Volatile Organic Compounds 

Cr~ - Hexavalent Chromium 
TOC - Total Organic Carbon 
F1 - filtered samples for TAL dissolved metals 

pH 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 

X 
X 

X 
X 
X 

X 

X 
X 

X 
X 
X 
X 

X 

X 
X 

X 



Wells Ground 

Surface 
(elevation) 

MS-28S 834.81 
MS-281 834.81 
MS-28D 834.81 
MS-29S 834.72 
MS-291 834.72 
MS-29D 834.72 
MS-30S 834.88 
MS-301 834.88 
MS-30D 834.88 
MS-31S 834.82 
MS-311 834.82 
MS-31D 834.82 
MS-32S 834.75 
MS-321 834.75 
MS-32D 834.75 
MS-33S 834.77 
MS-331 834.77 
MS-33D 834.77 

Notes: 

bgs: below ground surface 

TABLE 2-5 

SUMMARY OF MONITORING WELL CONSTRUCTION AND WATER LEVEL DATA 
OU3 REMEDIAL INVESTIGATION/FEASIBILITY STUDY 

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT 
FRIDLEY, MINNESOTA 

Top of Well Total Well Screened Interval Screen Depth to Water 

Casing Depth Top of Screen Bottom of Screen Thickness Water(1) Level(1) 

(elevation) (feet-bgs) (feet-bgs) (feet-bgs) (feet) (feet-bgs) (elevation) 
834.81 27.3 17.2 27.3 10.1 19.42 815.39 
834.83 85.5 80.4 85.5 5.1 19.39 815.44 
834.80 115.0 109.6 114.7 5.1 18.73 816.07 
834.68 27.3 17.2 27.3 10.1 19.77 814.91 
834.67 82.6 76.1 81.2 5.1 19.74 814.93 
834.69 136.7 131.6 136.7 5.1 18.12 816.57 
834.83 28.0 17.6 27.5 9.9 19.37 815.46 
834.85 68.0 62.8 67.8 5.0 19.88 814.97 
834.81 100.0 94.6 99.4 4.8 19.85 814.96 
834.81 29.0 17.4 27.5 10.1 19.91 814.90 
834.81 96.6 91.5 96.6 5.1 19.90 814.91 
834.81 127.2 122.2 127.2 5.0 18.44 816.37 
834.76 26.1 16.0 26.1 10.1 20.33 814.43 
834.69 85.0 79.7 84.8 5.1 28.08 806.61 
834.75 126.2 121.2 126.2 5.0 27.34 807.41 
834.72 27.1 17.0 27.1 10.1 20.22 814.50 
834.74 75.9 70.8 75.9 5.1 20.35 814.39 
834.76 123.0 115.2 120.3 5.1 20.08 814.68 

1 Water level measurements taken on 3-1-98 by Tetra Tech NUS 

2 Water level measurements taken on 7-7-98 by USGS, 1998 

Depth to Water 
Water(2) Level(2) 

(feet-bgs) (elevation) 
19.06 815.75 
19.03 815.80 
18.83 815.97 
19.42 815.26 
19.36 815.31 
18.37 816.32 
19.06 815.77 
19.88 814.97 
19.82 814.99 
19.55 815.26 
19.59 815.22 
18.57 816.24 
20.01 814.75 
27.96 806.73 
26.94 807.81 
19.88 814.84 
20.11 814.63 
20.08 814.68 



TABLE 2-6 

LOCAL BACKGROUND CONCENTRATIONS OF INORGANIC CONSTITUENTS 
FROM OU2 REMEDIAL INVESTIGATION 

NIROP FRIDLEY MINNESOTA 

Frequency Minimum Maximum 
of Detected Detected Geometric 

Paremeter Detection Concentration Concentration Mean 
Aluminum 20/20 1200 5860 2490 
Antimony 0/20 NO (2.0) NO (2.0) 1.1 
Arsenic 17/20 0.78 26.3 1.8 
Barium (1) 13/19 10.4 241 22.8 
Beryllium 0/20 NO (1.0) NO (1.0) 0.53 
Cadmium 1120 3.4 3.4 0.57 
Calcium 20/20 675 37300 7370 
Chromium 20.20 3.6 15.2 7.3 
Cobalt 2/20 13.8 22.3 6 
Copper 8/20 4.7 16.6 3.3 
Cyanide. Total 0/20 NO (2.5) NO (2.5) 1.3 
Iron 20/20 3750 23100 7560 
Lead 20/20 1.1 9.9 3 
Magnesium 20/20 895 14100 3570 
Manganese (1) 19/19 44.7 2870 304 
Mercury 0/20 NO (0.10) NO (0.10) 0.053 
Nickel 13/20 9.7 51.8 9.6 
Potassium 13/20 113 1130 139 
Selenium 1120 6.1 6.1 0.37 
Silver 1120 4.4 4.4 1.2 
Sodium 3/20 119 142 60.6 
Thallium 0/20 NO (0.61) NO (0.61) 0.32 
Vanadium 15/20 10.9 42 12.5 
Zinc 20/20 8.2 49.3 15.7 

Notes: 
Source: Remedial Investigation Report for Soils Operable Unit, RMT, Inc., 1993. 
* Background value is the detection limit 
NO (x) = Not detected. Value in parentheses is the detection limit. 

95 % Upper 
Confidence 

Limit 
3420 
1.1 
8.1 
128 
0.55 
0.75 

56400 
9.3 
7.5 
5.7 
1.4 

11000 
4.8 

8580 
833 

0.055 
18.4 
342 
0.63 
1.4 

73.2 
0.33 
20.6 
22.4 

Calculated 
Background 

Value 
3420 
2.0 * 
8.1 
128 
1.0 * 
1.0 * 

56400 
9.3 

10.1 * 
5.7 * 
2.5 * 

11000 
4.8 

8580 
833 

0.10 * 
18.4 
342 
0.63 
2.0 * 
101 * 
0.61 * 
20.6 
22.1 

1 Maximum detected value was determined to be an outlier and was not included in the background statistics. 
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3.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

This section describes the location and physical environment of the NIROP Fridley facility. Descriptions of 

the site location, weather and climate, site topography, regional geology and hydrogeology, hydrology, 

water usage, and basewide geology and hydrogeology are included in this section. 

3.1 SITE LOCATION 

The NIROP Fridley facility is located in the Township of Fridley, in the southern-most tip of Anoka County, 

Minnesota. Fridley's population was estimated at 28,000 residents in 1990. Anoka County's population, 

according to 1990 estimates, was 244,000 people (RMT, September 1993). The site is currently active 

and consists of 82.6 acres of government-owned land, of which approximately 50 acres are paved or 

covered with buildings. The plant is bordered on the east by the Burlington Northern rail yard, on the north 

by various industrial facilities, on the south by UDLP, and on the west by East River Road and the 

Mississippi River (Figure 3-1). Located between East River Road (a four-lane highway) and the 

Mississippi River (west of the site) is the "Anoka County Regional Riverfront Park." The park is a day-use 

recreational facility on the river's edge, consisting of approximately 60 acres (RMT, June 1987). 

The NIROP Fridley facility and the properties surrounding the site to the north, east, and south are zoned 

"heavy industriaL" Access to the NIROP Fridley facility is strictly limited by an 8-foot-high fence and 

security patrols. The area adjacent to the southern border of the site, approximately 55 acres, is owned by 

UDLP, the NIROP operator. 

The area encompassed within a 3-mile radius of the NIROP Fridley facility includes part of Minneapolis/St. 

Paul, New Brighton, St. Anthony, and most of Fridley and Brooklyn Center . .The NIROP Fridley facility is 

located near the northern boundary of the metropolitan statistical area (as defined by the U.S. Bureau of 

Census) for Minneapolis-St. Paul, Minnesota-Wisconsin. The statistical area was estimated to contain a 

population of 2,350,000 people in 1990 (Rand McNally, 1992). 

3.2 METEOROLOGY AND CLIMATOLOGY 

The continental climate of the Minneapolis-St. Paul area is characterized by warm summers with ample 

rainfall; rather long, cold winters; and variable wind over the course of the year. The terrain is generally 

flat or gently rolling and is dotted by many lakes. These lakes are, for the most part, small and shallow, 

exerting little or no influence upon the air masses that pass over the area. 
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Temperature variations are quite extreme from season to season. Summer temperatures range from the 

upper 70s to low 80s, whereas winters are very cold with lows averaging between 3 and 7°F for January 

and February. The temperature extremes for the region range from -34 to 104°F. 

The Minneapolis-St. Paul area lies near the northern edge of the influx of moisture from the Gulf of 

Mexico. The average annual precipitation is 25.94 inches. Of this annual precipitation, approximately 65 

percent (16.9 inches) occurs during the months of May through September. Thunderstorms are the 

principal source of precipitation during these months. Winter snowfall can be very heavy and averages 

more than 40 inches per year. 

Wind directions vary throughout the year. Northwesterly winds prevail from November through April; 

southeasterly winds are dominant in May, June, August, and October; and southerly winds dominate in 

July and September. Wind speeds are fairly constant throughout the year, averaging 10.5 miles per hour 

(Envirodyne, June 1983). 

3~ SITE TOPOGRAPHY 

The NIROP facility lies on the east side of the broad, flat alluvial terrace deposit within the Mississippi 

River Valley floodplain. The terrain in the region surrounding the facility is generally flat or gently rolling 

and is marked by many small and shallow lakes. 

The ground surface in the vicinity of the NIROP facility is generally flat, sloping very slightly from the east 

toward the west and southwest. The ground surface to the east and southeast of the East River Road 

(west of NIROP) decreases sharply as the flat alluvial terrace at 835 feet (National Geodetic Vertical 

Datum) meets the elevation of the Mississippi River at approximately 802 above mean sea level. The 

ground surface at the NIROP Fridley facility itself, however,is very flat. The elevation across the site is 

approximately 834 feet above mean sea level (msl) as shown on Figure 3-1. The elevation of the NIROP 

plant concrete floor is approximately 834.8 feet msl. Slopes throughout the site are five percent or less 

(Envirodyne, June 1983). 

3.4 REGIONAL GEOLOGY 

The NIROP Fridley facility lies on the northwestern side of a roughly circular structural basin that is known 

as the Twin Cities Basin. This tilting is so gentle that in many outcrops in the Minneapolis-St. Paul area 

the strata appear horizontal (Ojakangas and Matsch, 1982). At the NIROP, the dip of the bedrock is 

approximately 50 feet per mile to the south-southeast. There are no known regionally significant faults in 
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the bedrock in the vicinity of NIROP (Envirodyne, June 1983). No bedrock crops out in the immediate 

vicinity of the site (Envirodyne, June 1983). 

The following subsections briefly describe the major stratigraphic units that exist at NIROP Fridley. Figure 

3-2 presents a depiction of the generalized stratigraphic column for the site. 

3.4.1 Unconsolidated Overburden 

3.4.1.1 Quaternary Age Deposits 

The unconsolidated overburden in the vicinity of the NIROP facility, as well the surrounding Minneapolis

St. Paul area, was deposited during the Pleistocene Epoch (a subdivision of the Quaternary Period). For 

most of the region, the surface is dominated by glacial sediments deposited as a result of a succession of 

glacial tongues present during the Pleistocene Epoch. Two primary ice advances and retreats during this 

time left rugged glacial moraines and numerous lake basins. Subsequent to the glacial period, the 

Minnesota and Mississippi Rivers reworked the landscape (Ojakangas and Matsch, 1982). During this 

post-glacial period, glacial melt-water caused the Mississippi River to flow at higher elevations than at 

present levels (Envirodyne, June 1983). Over time, several stages of high flow deposited layers of 

unconsolidated material in the Mississippi River floodplain. Subsequent river down-cutting resulted in 

alluvial terraces (Ojakangas and Matsch, 1982). The terrace deposits consist of a heterogeneous mixture 

of gravel, sand, silt, and clay. More specifically, these deposits primarily consist of coarse sand, fine to 

medium sand, and some gravelly sand with discontinuous layers of silt and clay present at various depths. 

The unconsolidated deposits are up to 130 feet thick in the vicinity of NIROP (Envirodyne, June 1983). 

3.4.2 Bedrock 

3.4.2.1 Ordovician Age Units 

The unconsolidated Quaternary age terrace deposits directly overlie Ordovician age bedrock, a fact which 

indicates a significant geological unconformity between the two units. At NIROP, the upper surface of the 

bedrock was eroded prior to and during deposition of the overlying unconsolidated deposits. The erosion 

resulted in an uneven bedrock surface that slopes slightly toward the south. The bedrock formation that 

immediately underlies most of the NIROP facility is the St. Peter Sandstone. 

The St. Peter Sandstone consists of a fine- to medium-grained, friable, well-sorted, white to yellow 

sandstone, with beds of siltstone and shale in the lower part of the formation. Texturally and 

mineralogically, the St. Peter Sandstone is very mature (uniform), an indication that its sands were well 
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sorted prior to and during deposition. Most of the quartz grains are from one-eighth to one-half millimeter 

in diameter. The sandstone is poorly cemented and consequently has a high porosity. A number of 

porosity determinations have been made, showing an average of approximately 28 percent for the upper 

half of the formation. Because of the small size of its quartz grains, the formation is not highly permeable 

(Theil, 1944). 

As mentioned previously, much of the original thickness of the St. Peter Sandstone was eroded prior to 

and during deposition of the overlying unconsolidated deposits. Therefore, only the lower portion of the 

formation is present beneath the site. In the southwestern portion of NIROP, St. Peter Sandstone has 

been completely eroded, and the underlying Prairie du Chien Group has been exposed. The Prairie du 

Chien Group consists of the Shakopee Dolomite and the underlying Oneota Dolomite. 

Limestone is a sedimentary rock that is composed of calcium and/or magnesium carbonate. Dolomite is 

the term used to refer to those limestones that possess 15 percent or greater magnesium carbonate. The 

Shakopee Dolomite is much less dolomitic (less magnesium) than the Oneota Dolomite. The basal beds 

of the Shakopee are sandy and, in many places, the succeeding layers are thinly bedded. Much of the 

formation is a massive, drab, dolomitic limestone with cavities filled with crystalline calcite. Calcareous 

ooids may be found throughout the Shakopee, although many of the ooids have been chemically altered 

to flint (Theil,' 1944). 

The Oneota Dolomite is thick-bedded, drab to buff, and in places pink, and may contain interbeds of 

sandstone or shale. The upper part may be cherty and, in many locations, is porous to cavernous. Many 

of the cavities and joints are lined with quartz crystals, and huge, calcite-lined pockets are common. In the 

southeastern counties where massive dolomite forms bluffs of the Mississippi and its tributaries, there are 

extensive solution channels, some of which reach the dimensions of caves penetrable for some distance 

(Theil, 1944). 

Small quantities of water are found in the upper and more porous portion of the Oneota Dolomite, but 

great volumes are contained in the larger solution passages, such as enlarged joints or bedding planes. 

Some underground streams that issue as springs from the dolomite flow at a rate of more than 350 cubic 

feet per minute. The unit typically has negligible primary porosity and yields little water to wells except 

from the solution passages (Theil, 1944). 
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At the site, the Oneota Dolomite represents the base of the Ordovician System. The Jordan Sandstone 

(Cambrian Period) underlies the Oneota Dolomite throughout the region. The Jordan Sandstone is 

underlain, in turn, by the St. Lawrence Formation, the Fanconia Formation, and the Dresbach Formation. 

For this report, descriptions of rock units beneath the Jordan Sandstone are not necessary. Detailed 

descriptions of the deeper bedrock units are presented in the Initial Assessment Study (Envirodyne, 

June 1983). 

The Jordan Sandstone is a loosely cemented, medium- to coarse-grained, white sandstone, which 

becomes yellow or brown by oxidation at outcrops and along jointing planes. It ranges from 75 to nearly 

175 feet in thickness and is exposed in the valleys of the Minnesota River and tributary streams and in the 

lower part of the bluffs of the Mississippi River and its branches from near Hastings southward to the Iowa 

state line. Elsewhere it is deeply buried beneath younger rocks (Envirodyne, June 1983). 

The Jordan Sandstone is made up of two members, the Norwalk below and the Van Oser above. The 

upper Van Oser Member is the coarser of the two. It consists of friable gray, white, pink, or brown sand 

grains, many which have recrystallized grain surfaces. The lower Norwalk Member is not present in the 

region (Envirodyne, June 1983). 

3.5 REGIONAL HYDROGEOLOGY AND WATER USAGE 

At NIROP, four aquifers (or aquifer zones) underlie the site as identified by the Minnesota Geological 

Survey (University of Minnesota, 1979). These aquifers consist of (from shallow to deep) the shallow 

Quaternary aquifer zone, the Prairie du Chien/Jordan aquifer (PCJ), the Franconia/Ironton/Galesville (FIG) 

aquifer, and the Mount Simon/Hinckley/Fond du Lac (MHF) aquifer (Envirodyne, June 1983). 

The shallow Quaternary aquifer zone is comprised of the unconsolidated Quaternary deposits overlying 

bedrock in the region. It is referred to here as an aquifer zone because it consists of a poorly defined 

unconfined and a confined (or semi-confined) aquifer. The depth to the potentiometric surface in the 

Quaternary aquifer zone ranges from approximately 18 to 34 feet, depending upon precipitation levels and 

pumping wells. Groundwater flow in the Quaternary and the PCJ aquifers is generally toward the south 

and southwest and discharges into the Mississippi River (Work Plan, Brown & Root Environmental, 1997). 

Additional description of the Quaternary aquifer zone underlying the NIROP facility can be found in Section 

3.7. 

089811/P 3-5 eTO 0003 



NIROP Fridley 
OU3 Remedial Investigation 

Revision: 1 
Date: September 2001 

Section: 3 
Page 6 of 15 

As mapped by Kanivetsky (University of Minnesota, 1979), the Quaternary aquifer at the NIROP is 

capable of a sustained yield of 100 to 500 gallons per minute (gpm) to a properly developed well. The 

Quaternary aquifer, though capable of yielding fairly high quantities of water to wells, is not commonly 

used for water supply purposes. It is easily contaminated due to relatively shallow depth from ground 

surface, and water of good quality and even higher yields is commonly available at comparable cost in the 

underlying PCJ aquifer (Envirodyne, June 1983). 

Under the northern and eastern portions of NIROP, the PCJ (approximately 130 to 400 feet bgs) is 

confined by the lower portion of the St. Peter Sandstone. Under the southwestern part of the NIROP 

facility, the St. Peter Sandstone is fully eroded, and the PCJ exists as an unconfined (or semi-confined) 

aquifer. Where this occurs, the PCJ and the Quaternary aquifer may act as a single, hydraulically 

connected unit (Envirodyne, June 1983). Wells tapping the PCJ aquifer typically yield 500 to 1,000 gpm 

(University of Minnesota, 1978). Hydrogeologic parameters for the bedrock aquifers are shown in 

Table 3-1. 

The PCJ aquifer is used for water supply purposes in the immediate vicinity of the NIROP. There are two 

wells at the plant that tap this aquifer (NIROP-2 and NIROP-3). These wells date back to the 1940s and 

were used to supply potable and industrial water for NIROP. The average pumping rate for these wells 

was 760 gpm. TCE contamination problems led to the shutdown of these wells in April 1981. There is 

also a well just south of the Navy Property, within the main industrial building, that taps the PCJ aquifer 

(FMC-1). This well was also shut down in April 1981 because of TCE contamination. The well was re

opened in August of 1981 and was intermittently used for non-contact cooling water for the NIROP facility 

until it was shut down again in June 1983 (Envirodyne, June 1983). Currently, all water used at the 

NIROP Fridley is obtained from the city. The City of Fridley has a well just beyond the northwest corner of 

the NIROP (Fridley-13) that taps the PCJ and is used for municipal water supply on a standby basis. This 

well dates back to 1970. It has a gas-powered pump and is used during power outages and during 

periods of peak demand. TCE has not been detected in well Fridley-13. The total population served by 

groundwater within a 3-mile radius of the NIROP is 29,000 residents (RMT, November 1995). Several 

other water supply wells in the general vicinity of the NIROP are believed to tap the PCJ aquifer 

(Envirodyne, June 1983). There are no groundwater supply wells or users downgradient of NIROP Fridley 

between the facility and the Mississippi River (RMT, November 1995). 

The MHF and the FIG are both confined aquifers. Because of the depth of these aquifers (greater than 

400 feet bgs), they are not used for water supply purposes in the immediate vicinity of the NIROP. The 

MHF, however, is used rather extensively as a water supply source north of the site, where it is more 

shallow (Envirodyne, June 1983). 
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NIROP is situated on an alluvial terrace east of the Mississippi River. Much of this very flat surface is 

covered by buildings and pavement. Runoff from these hard-surfaced areas is collected by a series of 

storm sewers, which discharge into the Mississippi River, located approximately 800 feet west of the plant 

boundary (Envirodyne, June 1983). 

As mentioned previously, the soils are very sandy and highly permeable. As such, and because of the flat 

topography, essentially all of the precipitation falling on these areas either infiltrates into the ground or is 

evaporated. There is little to no runoff from these areas, and no significant water courses, either perennial 

or intermittent, are present on the site (Envirodyne, June 1983). 

The Mississippi River in the vicinity of the site flows to the south, where it is joined by the Minnesota River 

at a point approximately 15 river miles downstream from NIROP. At the U.S. Geological Survey (USGS) 

gaging station near Anoka (upstream from NIROP), the Mississippi River has had an average discharge of 

approximately 7,600 cubic feet per second (cfs) (Envirodyne, June 1983) and has an approximate stage 

elevation of 802 feet msl (USGS 7.5 minute Quad). 

3J LOCAL GEOLOGY 

This section describes the geology within the local vicinity of the NIROP Fridley facility. The OU3 remedial 

investigation field event focused on the unconsolidated deposits within the boundaries of the NIROP Plant. 

However, information from previous investigations provides additional geological information in the vicinity 

of the NIROP Plant facility. Figure 3-3 illustrates the location of five generalized geologic cross-sections 

across the NIROP facility and surrounding area. Cross sections A-A' and 8-8' (Figures 3-4 and 3-5, 

respectively) are oriented in a northwest-southeast trend. Cross sections C-C', D-D' and E-E' (Figures 3-

6,3-7, and 3-8, respectively) are oriented in a southwest-northeast trend. 

3.7.1 Unconsolidated Deposits 

The unconsolidated deposits extend from the ground surface down to the top of the Ordovician age 

bedrock. These deposits range from 98.6 to 136.7 feet thick in the vicinity of the NIROP facility and 

primarily consist of medium to coarse sand and fine sand with gravel and discontinuous very fine-grained 

(i.e., clay, silty clay, sandy clay, and silt) interbeds. The very fine-grained material interbeds range from 1 

to 45 feet in thickness and generally increase in thickness with depth. 
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Generally, from ground surface to approximately 45 to 50 feet bgs, the subsurface material is 

predominantly medium to coarse sand and fine sand with very few discontinuous clay layers. The 

thickness of the these discontinuous clay layers in this interval ranges from 1 to 17 feet. On cross-section 

A-A' (Figure 3-4), for example, each of the borings (from well cluster 2 in the northeast to well cluster 30 in 

the southeast) penetrated sand from ground surface to at least 55 feet bgs. Southeast of well cluster 30, 

however, clay and silt were encountered from ground surface to 10 feet bgs which was in turn underlain by 

sand and gravel. This same phenomena is present throughout the site as shown on cross sections B-B', 

C-C', and 0-0,' and E-E' (Figures 3-5, 3-6, and 3-7, respectively) with the exception of a few localized 

areas. On B-B', for example, the subsurface (to -50 feet bgs) is predominantly medium to coarse sand 

and fine sand; however, silty clay and silts were encountered locally in the northwest at P-03 from ground 

surface to approximately 14 feet bgs and locally at SB-04 and SB-07 (in the East Plating Shop) from 3 to 

28 feet bgs. On C-C', the subsurface (-50 feet bgs) is mostly medium to coarse sand and fine sand. Silty 

clay was encountered locally in the southwest at 11-S and 6-0 from 19 to 26.5 feet bgs and at AOC-73 

and AOC-38 from ground surface to 9 feet bgs. Also shown on C-C', within the NIROP Plant, borings P-

04, AOC-16, and AOC-03 encountered very fine grained sediments from 36.5 to at least 47 feet bgs 

(bottom of borings). Cross-section 0-0' shows that the subsurface material is primarily sand (to -50 feet 

bgs) with the exception at well AT-3A to the southeast, where clay was encountered from 18.1 to 31.6 feet 

bgs and at boring AOC-4 at the northern edge of the NIROP Building, where clay was encountered from 

22 feet to at least the bottom of the boring at 28.5 feet bgs. And finally, on E-E', the subsurface material 

(to - 50 feet bgs) is only sand with no fine-grained material present. 

Below an approximate depth of 50 feet bgs to the top of bedrock (i.e., 98.6 to 136.7 feet bgs), the 

presence and thickness of the very fine grained material increases significantly in the central, west, and 

southwest portions of the site whereas in the north, east, and southeast portions of the site the finer 

grained deposits are very thin or nonexistent. The thickness of the very fine grained layers within this 

interval in the central, west and southwest portions of the site range from 1 to 45 feet whereas in the north, 

east, and southeast the thickness ranges from 1 to 4 feet. In the western portion of the NIROP Building, 

at well cluster 29 for example, a significant silty clay to sandy clay unit was encountered from 81 to 117.2 

feet bgs (as shown on cross-sections B-B' and C-C'). In the southwestern corner of the NIROP a clay 

layer was encountered at extraction well AT-2 from 41 to 85.5 feet bgs (as shown on cross-section C-C'). 

Similarly in well cluster 32, in the southwest corner of the facility, a silty clay layer was encountered from 

56 to 75 feet bgs (as shown on cross-section 0-0'). Approximately 600 feet south of well cluster 32, a 25 

to 29 foot thick clay unit was encountered at depth (within a similar interval) at 17-0 and AT -5B, 

respectively (shown on E-E'). It is important to note, however, that this clay layer encountered at well 

cluster 32 and at 17-0 and AT -5B is not continuous because as cross-section 0-0' (Figure 3-7) shows, 

well AT-3 between these two locations encountered primarily sand within this same interval. 
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Further still, on cross-section A-A' and 0-0' (Figure 3-4 and 3-7) silty clay was encountered at well cluster 

28 in the central portion of the facility from 84 to 95 feet bgs and 103.7 to 105.0 feet bgs. Silty clay 

interbedded with sand was also encountered at this boring from 76.5 to 79.2 feet bgs. At well cluster 31 

(as shown on cross-sections 8-8' and 0-0') also in the central portion of the site, several thick layers of 

very fine-grained material were encountered. For example, a 16-foot silty clay layer was encountered 

from 50 to 66.1 feet bgs. Silty clay was also encountered at this cluster from approximately 88 to 95 feet 

bgs and from 96 to 109 feet, separated by a fine-grained sand layer. Silty clay was also encountered from 

115 feet bgs to 126.7 feet where sandstone bedrock (St. Peter Sandstone) was encountered. 

The depth interval below 50 feet bgs to the north, east, and southeast of the NIROP 8uilding is also 

predominantly medium to coarse sand and fine sand, with little or no very fine grained material present. 

For example, to the north of the NIROP building (as shown on cross-sections C-C' and 0-0') the 

subsurface materials are predominately medium to coarse sand and fine sand. Only at boring 1-0 are two 

thin layers of sandy clay encountered from 66 to 71 feet and 85 to 87 feet bgs, respectively (as shown on 

0-0', Figure 3-7). Similarly, to the east of the NIROP building (as shown on cross-sections A-A' and E-E') 

the subsurface materials are predominately sand. Only at well cluster 30 and boring AOC-63 were two 

thin layers of clayey silt and silty clay encountered from approximately 52 to 56 feet and 67.5 to 69.7 feet 

bgs, respectively (as shown on E-E', Figure 3-7). Likewise, to the southeast of the NIROP facility sand 

was predominantly encountered down to the bedrock surface as is shown on cross-section 8-8' (Figure 3-

5). 

Coarse-grained deposits (gravelly sand to gravel and cobbles) were encountered in several borings 

located to the east of the NIROP 8uilding. For example, cross-sections A-A' and E-E' (Figures 3-4 and 

3-7) illustrate a thick layer of very coarse, poorly sorted gravel from a depth of 65 feet bgs to the top of the 

bedrock surface at 98.6 feet bgs. A 5-foot-thick layer of gravelly sand was also encountered at boring 

14-0 from 50.5 to 55.5 feet bgs (A-A' on Figure 3-4). 

3.7.1.1 Soil Classification 

Generally, sand in the study area is classified as poorly graded sand (SP) under the Unified Soil 

Classification System (USCS). 

Recent alluvial deposits occur in areas adjacent to the Mississippi River. These deposits show little 

development, and the texture varies widely. These deposits are frequently subjected to flooding 

(Envirodyne, June 1983). 
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NIROP is located in the southwestern most portion of Anoka County in a small strip of land referred to as 

the "Anoka County Boot." The Soil Conservation Service (SCS) has previously provided information on 

the soils present at NIROP. The SCS indicated that NIROP was located within the Hubbard-Nymore soil 

association, which is characterized by nearly level to gently sloping, excessively drained, sandy soils. The 

majority of the NIROP site has Hubbard soils, whereas small areas close to the Mississippi River are 

occupied by Becker and Chaska soils (Envirodyne, June 1983). A description of each of these soil types, 

obtained from the Anoka County soil survey, is provided as follows. 

Hubbard Series 

The Hubbard series consists of nearly level to slightly sloping, excessively drained soils formed in broad 

outwash sands. These soils are located on broad flats adjacent to drainage ways and large depressions 

in the sandy outwash plains. Hubbard soils have a black and very dark grayish-brown, coarse sandy 

surface layer approximately 20 inches thick. The subsoil is dark brown and yellowish-brown coarse sand. 

The underlying material, at a depth of approximately 44 inches, is pale brown, gravelly coarse sand. The 

permeability of these soils is high (Envirodyne, June 1983). 

Becker Series 

The Becker series consists of nearly level, moderately well drained to well-drained soils formed in loamy 

sediments underlain by sand. These soils are found on bottom land along rivers and streams. 

Permeability of these soils is moderately high, and the available water capacity is moderate. This soil is 

occasionally flooded for short periods. The surface layer is very dark brown, black, or dark grayish-brown, 

fine, sandy loam approximately 27 inches thick. The subsoil is dark brown and dark yellowish-brown, 

friable, very sandy loam approximately 17 inches thick. The underlying material is mottled, yellowish

brown, loose, coarse sand (Envirodyne, June 1983). 

Chaska Series 

The Chaska series consists of deep, poorly and somewhat poorly drained soils formed in loamy alluvium 

on flood plains. The surface layer is very dark gray silt loam approximately 8 inches thick. The 

substratum is 30 inches of very dark grayish-brown and very dark gray, mottled sand and silt loams. 

Slopes on these soils range from 0 to 2 percent. These soils are commonly subjected to periods of 

flooding. The permeability of these soils is moderate to moderately high (Envirodyne, June 1983). 
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The base of the unconsolidated deposits lies unconformably (i.e., an erosional surface) above the 

Ordovician age St. Peter Sandstone in most areas of the site. Investigation of the bedrock was not 

included in the scope of this investigation; however, some information is available from past studies at the 

site. Based on these past studies, the St. Peter Sandstone is present as the surfical bedrock in all areas 

of the site with the exception of the south-central portion of the site where the Shakopee Dolomite (Prairie 

du Chien Group) is present (as shown on cross-section E-E', Figure 3-7). As previously mentioned, the 

top of bedrock in the vicinity of the site ranges from 98.6 to 136.7 feet bgs. Within the project area the St. 

Peter Sandstone ranges in thickness from 17 to 62.4 feet. The top of the St. Peter Sandstone is typically 

moderately to highly weathered. For additional description on the bedrock in the vicinity of the NIROP 

Plant refer to Section 3.4.2. 

3.8 LOCAL HYDROGEOLOGY 

The hydrogeology within the vicinity of the NIROP facility is consistent with the regional hydrogeology 

where four aquifers (or aquifer zones) govern groundwater movement through the subsurface. These 

aquifers are (from shallow to deep) the shallow Quaternary aquifer zone, the Prairie du Chien/Jordan 

aquifer (PCJ), the Franconia/Ironton/Galesville (FIG) aquifer, and the Mount Simon/Hinckley/Fond du Lac 

(MHF) aquifer. This section will specifically discuss the hydrogeology of the Quaternary aquifer zone, 

which was the focus of this investigation. For information regarding the other aquifers at the site refer to 

Section 3.5. 

As previously mentioned, the shallow Quaternary aquifer zone is comprised of the unconsolidated 

Quaternary deposits overlying bedrock at the site. The Quaternary aquifer as defined by the University of 

Minnesota (1979) is referred to here as an aquifer zone because it consists of two poorly defined aquifers. 

Each of these two aquifers, namely the shallow unconfined aquifer and the underlying deep confined (or 

semi-confined) aquifer, vary significantly in thickness and hydraulic connection throughout the site. The 

shallow unconfined aquifer ranges in thickness between 41 and 93 feet, and the deeper confined (or semi

confined) aquifer ranges in thickness between 19 and 55 feet. The unconfined aquifer has been 

investigated through the installation of shallow wells (S) in the upper portion of the unconfined aquifer and 

intermediate wells (I) installed in the lower portion of the unconfined aquifer; the deep confined (or semi

confined) aquifer has been investigated through deep wells (D) as shown on cross-sections A-A' through 

E-E' (Figures 3-4 to 3-7) and described by B&R Environmental (1998). Each of these two aquifer zones 

are separated by a fine-grained low permeability deposit aquitard or confining unit that varies significantly 

in thickness and horizontal extent. The thickness of the aquitard ranges between 0 and 36 feet. It 
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appears that the aquitard is the thickest and fairly laterally continuous in the central, west, and southwest 

portions of the site as shown by cross-sections 8-8', C-C', 0-0', and E-E' (Figures 3-5 through 3-7). 

However, in the north, east, and southeast portions of the site the aquitard is very thin or is nonexistent as 

shown by cross-sections A-A', 8-8', C-C', 0-0', and E-E' (Figures 3-4 through 3-7). In these areas the 

deep aquifer may no longer be confined but semi-confined or even unconfined, thus having some direct 

hydraulic connection with the overlying shallow unconfined aquifer. The importance of these fine-grained 

interbeds or aquitards is that they may impede or redirect the natural vertical migration of fluids in the 

aquifer. Downward migration of dense nonaqueous-phase liquids (ONAPLs) such as TCE can be 

redirected by the low permeability layers, even against the natural direction of groundwater flow. 

The horizontal groundwater flow direction across the facility in the Quaternary aquifer zone is generally 

toward the south and southwest and discharges into the Mississippi River. Figures 3-8 and 3-9 illustrate 

the potentiometric surfaces for the shallow aquifer and the deep aquifer based upon measurements taken 

on July 7, 1998 (USGS, 1998), respectively. As both figures illustrate, the natural groundwater flow 

direction at the site is altered significantly by the remedial wells (i.e., AT -1 A, AT -2, AT -5 on Figure 3-8, and 

AT-3A and AT-58 on Figure 3-9) actively pumping in both aquifer zones. Figure 3-8 illustrates that the 

groundwater flow direction is generally to the south-southwest with a westerly groundwater flow direction 

locally on the eastern side of the site. On both Figures 3-8 and 3-9, a cone of depression is evident at 

wells 1-IS and 10-0, respectively. At the present time it is unknown why this phenomena is occurring as 

no pumping wells exist at this location. 

3.8.1 Horizontal Hydraulic Gradient 

As expected, due to the cones of depression created by these actively pumping remedial wells, the 

horizontal hydraulic gradient is greater in the south and southwest portions of the site than in the north and 

northeast where few pumping wells are active. Table 3-2 illustrates the calculated horizontal hydraulic 

gradients based upon the water level measurements taken on July 7, 1998. As Table 3-2 illustrates, the 

horizontal hydraulic gradient was significantly higher in the south and southwest than in the north and 

northeast portions of the site for both the shallow unconfined and the deep confined aquifers. Average 

gradients for the entire site were 0.00503 and 0.00689 for the shallow unconfined and the deep confined 

aquifers, respectively. Please refer to Appendix C.4 for hydraulic gradient calculations. 

3.8.2 Vertical Hydraulic Gradient 

Vertical hydraulic gradients between the two aquifers were also calculated as shown on Table 3-3. These 

gradients were calculated using water level measurements from two wells screened in each of the two 
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aquifers from the same well cluster. As expected, wells located in the north and northeast portion of the 

site had an upward hydraulic gradient (or upward potential groundwater flow) which ranged from 0.0022 to 

0.0096. This upward hydraulic gradient may be an indication of confining pressure on the underlying deep 

aquifer and/or of recharge to the shallow aquifer. However, in well clusters in the south and southwest 

portion of the site, which are directly affected by the remedial extraction wells, a downward hydraulic 

gradient is present which ranged from 0.0007 to 0.0676. Exceptions to the general rule include well 

cluster 30 on the east side of the Plant and cluster 26-S and 150 on the southwest side of the facility. 

Well cluster 30 has a downward hydraulic gradient of 0.0105, which is likely due to extraction well AT-1A 

located nearby. Well cluster 26-S and 150 has an upward hydraulic gradient of 0.0030, which may be 

indicative of confining pressure on the underlying deep aquifer and/or of recharge to the shallow aquifer 

and ultimately the Mississippi River. Please refer to Appendix C.4 for hydraulic gradient calculations. 

3.8.3 Specific Capacity Results 

Based upon the SPECAP tests conducted on each of the new wells installed by Tetra Tech NUS (well 

clusters 28 through 33) the transmissivity, hydraulic conductivity, and specific capacity were determined. 

For this study, these parameters were only determined for the aquifers, not the aquitards (i.e., confining 

units). The results of each test and the geometric mean of each parameter are illustrated on Table 3-4. 

Based upon these analyses, the transmissivity, hydraulic conductivity, and SPECAP range from 3.3 to 

26,012 feet2/day, 0.651 to 364.22 feet/day, and 0.0221 to 21.42 gallons per minute/feet (gpm/feet). 

respectively, for the unconfined aquifer. The transmissivity, hydraulic conductivity, and SPECAP range 

from 24.35 to 903.9 feef/day, 1.40 to 288.06 feet/day, and 4.71 x1 0.2 to 8.82 gpm/feet, respectively, for the 

deep confined aquifer. Based upon the comparison of the geometric mean calculated for each aquifer, the 

aquifers appear to have similar characteristics with the shallow unconfined aquifer having slightly higher 

values (but within the same order of magnitude). Only the transmissivity is significantly higher between 

the two aquifers which, is probably due to the fact that the unconfined aquifer is significantly thicker than 

the deep confined aquifer. Please refer to Appendix C.3 for aquifer test data and calculations. 

3.8.4 Groundwater Flow Velocity 

Based upon the calculated hydraulic gradients and average hydraulic conductivities and an assumed 

porosity of 0.3, horizontal linear groundwater velocities were also calculated for each of the two aquifers at 

the site. As expected, due to the increased hydraulic gradient created by the actively pumping remedial 

wells, the horizontal groundwater velocities are greater in the south and southwest portions of the site than 

in the north and northeast where few pumping wells are active. Table 3-2 illustrates the calculated 

groundwater velocities. As Table 3-2 illustrates, the horizontal groundwater velocities were significantly 
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higher in the south and southwest than in the north and northeast portions of the site for both the shallow 

unconfined and the deep confined aquifers. Average velocities for the entire site were 1.139 feet/day and 

0.8 feet/day for the shallow unconfined and the deep confined aquifers, respectively. Please refer to 

Appendix C.4 for hydraulic gradient calculations. 

3.9 DEMOGRAPHY, LAND USE, AND ECOLOGY 

The city of Fridley covers an area of approximately 15 square miles on the east bank of the Mississippi 

River in Anoka County, Minnesota. The city has an estimated population of 30,000, which has remained 

fairly stable since the 1970 census. Fridley is located approximately 8 miles north of downtown 

Minneapolis and is served by Interstate 694 and state highways 47 and 65. 

Fridley's economic base is comprised largely of manufacturing and service industries, employing 

approximately 27,500 people. With employment exceeding its workforce, the city is a net importer of 

employees from the surrounding communities. The largest employer in Fridley is United Defense, L.P., 

Armament Systems Division (operator of both the United Defense facility and the NIROP), with 

approximately 2,800 employees. In 1991, other major employers included the following (in descending 

order): the Medtronics Corporation, manufacturing electro-medical equipment; Onan, a division of 

Hawker-Siddeley, manufacturing generators; Burlington Northern Railroad; Target Stores, Inc.; and the 

Unity Medical Center. 

The 1990 population profile of the persons living within the area revealed a population cross-section that 

was approximately 95.6 percent White; 1.0 percent Black; and 0.4 percent other. Also, approximately 3.0 

percent of the population is of American Indian, Eskimo, Aleut, Asia or Pacific Islander origin. 

The average number of persons per household in the area of influence (i.e., City of Fridley, Minnesota) is 

4.2 persons. The estimated average median household income in the region of influence is $36,855, with 

an estimated average per capita income of $16,347. An estimate of 383 families living within the region at 

or below poverty level. 

The city of Fridley has a council-manager form of government, with a mayor and four council members 

elected by city voters. The council sets city policy, which is implemented by an appointed city manager 

through the city's departmental structure. The city provides municipal services, including public works; 

police and fire protection; parks and recreation; and water supply, treatment, and distribution. Wastewater 

service is provided by the Metropolitan Council Environmental Services (MCES), electric power is supplied 

by the Northern States Power Company, and solid waste service is privately contracted. 
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Natural resource use in the area is limited to recreational activities in the Anoka County Riverfront Region 

Park, which is directly across East River Road from the NIROP, adjacent to the Mississippi River. Use of 

these resources does not result in access to the NIROP itself, which is highly restricted by the Department 

of Defense. No federal or state freshwater wetlands are located within 1 mile of the site; and no critical 

habitats, endangered species, or national wildlife refuges have been identified in the vicinity of the site. 
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TABLE 3-1 

HYDROGEOLOGIC PARAMETERS OF THE BEDROCK AQUIFER 
NIROP FRIDLEY, MINNESOTA 

Aquifer Specific Capacity Hydraulic Conductivity Transmissivity 

(gpm/ft) (1/sec/m) (gpd/ft2) (m/day) (gpd/ft) (m2/day) 

St. Peter 

Mode 4 0.8 80 3 8,000 100 

Range of values: 
Low 1 0.2 25 1 2,500 30 
High 10 2 250 10 37,000 450 

Prairie du Chien-Jordan 

Mode 34 7 350 14 70,000 870 

Range of values: 
Low 3 0.7 40 1.5 7,000 90 
High 118 24 500 20 250,000 3,100 

Franconia-Ironton-Galesville 

Mode 15 3 200 8 30,000 370 

Range of values: 
Low 2 0.4 30 1 4,000 50 
High 37 8 250 10 80,000 1,000 

Mt. Simon-Hinckley-Fond du Lac 

Mode 15 3 200 8 30,000 370 

Range of values: 
Low 1 0.2 15 0.6 2,000 25 
High 33 7 175 7 70,000 870 

Source: University of Minnesota, 1979 

Storage 
Coefficient Hydraulic Diffusivity 

(gpd/ft) (m2/day) 

10-3 2.5 X 106 3 X 104 

10-5 3 x 109 4 X 107 

10-3 7.6 X 106 9 X 104 

10-6 2 x 109 2.5 X 107 

10-4 4 X 106 5 X 104 

10-6 8 X 109 1 X 108 

10-2 2 x 104 2.5 X 102 
10-6 7 x 109 9 X 107 



TABLE 3-2 

SUMMARY OF HORIZONTAL HYDRAULIC GRADIENTS AND GROUNDWATER VELOCITY(1) 
NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT 

FRIDLEY, MINNESOTA 

Portion Average Horizontal Average Horizontal 
Aquifer Zone of Hydraulic Groundwater 

Site Gradient(4) Velocity 

Shallow Unconfined Aquifer Zone(2) North and Northeast 0.00123 0.277 
South and Southwest 0.00884 2.000 
Average for entire site 0.00503 1.139 

Deep Confined (or Semi-confined) North and Northeast 0.00298 0.345 
Aquifer Zone(2) South and Southwest 0.01080 1.253 

Average for entire site 0.00689 0.800 

Notes: 

1 Refer to Appendix C.4 for calculations of the parameters listed above. Calculations based upon July 7, 1998 water level 

measurements (USGS, 1998). 

2 Monitoring wells included in the shallow unconfined aquifer zone include shallow wells (S) and intermediate wells (I). 

3 Monitoring wells included in the confined (or semi-confined) aquifer zone include deep wells (0). 

4 Hydraulic gradient is a dimensionless ratio. 



Aquifer Zones for Vertical Hydraulic 

TABLE 3-3 

SUMMARY OF VERTICAL HYDRAULIC GRADIENTS(1) 
NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT 

FRIDLEY, MINNESOTA 

Location Vertical 
Gradient Well Pair of Hydraulic 

Well Pair Gradient(4) 

Unconfined to Confined Aquifer Zone(2,3) 1-S and 1-0 north 0,0022 

Unconfined to Confined Aquifer Zone(2,3) MS-28S and MS-280 north 0,0024 
Unconfined to Confined Aquifer Zone(2,3) MS-29S and MS-290 north-central 0.0095 
Unconfined to Confined Aquifer Zone(2,3) MS-30S and MS-300 east 0.0105 
Unconfined to Confined Aquifer Zone(2,3) MS-31S and MS-310 central 0.0096 
Unconfined to Confined Aquifer Zone(2,3) MS-32S and MS-320 southeast 0.0676 
Unconfined to Confined Aquifer Zone(2,3) MS-33S and MS-330 south 0.0167 
Unconfined to Confined Aquifer Zone(2,3) 18-S and 8-0 southeast 0.0007 
Unconfined to Confined Aquifer Zone(2,3) 26-S and 15-0 southeast 0.0030 

Notes: 

Direction of 
Potential 

Groundwater Flow 

upward 
upward 

upward 

downward 

upward 
downward 

downward 
downward 

upward 

1 Refer to Appendix C.4 for calculations of the parameters listed above. Calculations based upon July 7, 1998 water level measurements (USGS, 1998). 

2 Monitoring wells included in the shallow unconfined aquifer zone include shallow wells (S) and intermediate wells (I). 

3 Monitoring wells included in the confined (or semi-confined) aquifer zone include deep wells (0). 

4 Hydraulic gradient is a dimensionless ratio 



TABLE 3-4 

SUMMARY OF SPECIFIC CAPACITY TEST RESULTS 
NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT 

FRIDLEY, MINNESOTA 

Monitoring Description of Material Specific Capacity Test Analysis(1) 

Wells in Which 
Monitoring Well Transmissivity 

is Screened 
(feee/day) 

MS-28S f. to c. sand 26012.9 
MS-281 f. to m. sand, silty clay 763.8 
MS-28D sandy gravel, sand 1278.6 
MS-29S f. to m. sand 14283.2 
MS-291 f. to c. sand 23621.9 
MS-29D f. to m. sand, gravel 1675.0 

MS-30S v. f. to f. sand 3674.4 

MS-301 m. to v.c. sand & gravel 4152.1 

MS-30D gravel to w. sandstone 8555.5 

MS-31S f. to c. sand 10157.0 

MS-311 silty clay to f. sand 310.2 
MS-31D(2) silty clay & sand 24.35 
MS-32S f. to c. sand 13712.8 
MS-321 f. sand 461.3 
MS-32D v. f. to f. sand 903.9 
MS-33S f. to c. sand 1183.5 
MS-331 v. f. sand to sandy silt 3.3 
MS-33D m. to c. sand 140.7 

Geometric Mean 
Aquifer Zone Transmissivity 

Shallow Unconfined Aquifer Zone(3) 2114.924 
Deep Confined (or Semi-confined) 619.868 

Aquifer Zone(4) 

Notes: 

Abbreviations: 

f = fine grained; m = medium grained; c = coarse grained 

v = very; w = weathered; gpm = gallons per minute. 

Hydraulic 
Conductivity 

(feet/day) 
340.04 
149.75 
66.24 
176.34 
291.63 

85.9 
66.81 

364.22 
288.06 
203.14 
14.16 

1.40 
244.87 
20.06 
33.11 
16.43 
0.651 
23.44 

Geometric Mean 
Hydraulic 

Conductivity 

67.916 
34.811 

1 Specific capacity test analysis conducted using Bradbury and Rothschild (1985). 

2 Test results are suspect due to temporary pump shut-down. 

Specific 
Capacity 

(gpm/feet) 
21.42 
2.46 

2.044 
11.4 

10.24 
2.57 
4.24 

10.113 
8.82 
13.02 
0.464 

4.71x10-02 

15.73 
0.651 
1.13 
1.06 

0.0251 
0.697 

Geometric Mean 
Specific 
Capacity 

2.950 
1.094 

3 Monitoring wells included in the shallow unconfined aquifer zone include shallow wells (S) and intermediate wells (I) 

4 Monitoring wells included in the confined (or semi-confined) aquifer zone include deep wells (0). 
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NOTES; 

1) SAND SHOWN IN CROSS-SECTION RANGES 
FROM SILTY SAND TO FINE AND COARSE 
GRAINED SAND. 

2) SHALLOW POTENTIOMETRIC WATER LEVEL 
SURFACE MEASUREMENTS WERE TAKEN ON 
JULY 7. 199B FROM MONITORING WELLS 
SCREENED IN THE SHALLOW AQUIFER ZONE. 

3) LITHOLOGY SHOWN BETWEEN BORINGS WAS 
INTERPOLATED BASED UPON THE BORING LOGS. 

4) TRICHLOROETHYLENE CONTOURS SHOWN WERE 
GENERATED FROM GROUNDWATER ANALYTICAL 
DATA COLLECTED FROM OU-3 RI TEMPORARY 
WELLS (SAMPLED FROM 7/97 TO 9/97) AND 
PERMANENT WELLS (SAMPLED FROM 2/98 TO 
3/9B). TEMPORARY WELLS IN THE EAST PLATING 
SHOP (SAMPLED IN 4/95). AND PERMANENT WELLS 
IN THE GROUNDWATER QUALITY MONITORING 
NETWORK (SAMPLED IN THE FIRST QUARTER 1998). 
THE NATURAL DISTRIBUTION OF CONTAMINANTS 
ILLUSTRATED MAY BE AFFECTED BY THE DIFFERENT 
CONSTURCTION OF THE MONITORING WELLS USED 
FOR SAMPLE COLLECTION (I.e.. TEMPORARY VERSUS 
PERMANENT) AND DIFFERENT SAMPLING TECHNIQUES 
USED TO SAMPLE EACH WELL. 
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1) SAND SHOWN IN CROSS-SECTION RANGES 
FROM SILTY SAND TO FINE AND COARSE 
GRAINED SAND. 

2) SHALLOW POlENTIOMETRIC WAlER LEVEL 
SURFACE MEASUREMENTS WERE TAKEN ON 
JULY 7, 199B FROM MONITORING WELLS 
SCREENED IN THE SHALLOW AQUIFER ZONE. 

3) UTHOLOGY SHOWN BETWEEN BORINGS WAS 
INlERPOLAlED BASED UPON THE BORING LOGS. 

4) TRICHLOROETHYLENE CONTOURS SHOWN WERE 
GENERA lED FROM GROUNDWA lER ANAL '!TCAL 
DATA COLLEClED FROM OU-3 RI lEMPORARY 
WELLS (SAMPLED FROM 7/97 TO 9/97) AND 
PERMANENT WELLS (SAMPLED FROM 2/98 TO 
3/98). lEMPORARY WELLS IN THE EAST PLATING 
SHOP (SAMPLED IN 4/95), AND PERMANENT WELLS 
IN THE GROUNDWA lER QUAUTY MONITORING 
NETWORK (SAMPLED IN THE FIRST QUARTER 1998). 
THE NATURAL DISTRIBUTION OF CONTAMINANTS 
ILLUSTRAlED MAY BE AFFEClED BY THE DIFFERENT 
CONSTURCTION OF THE MONITORING WELLS USED 
FOR SAMPLE COLLECTION (I. •.• lEMPORARY VERSUS 
PERMANENT) AND DIFFERENT SAMPLING lECHNIQUES 
USED TO SAMPLE EACH WELL. 
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NOTES; 

1) SAND SHOWN IN CROSS-SECTION RANGES 
FROIA SILTY SAND TO FINE AND COARSE 
GRAINED SAND. 

2) SHALLOW POTENTIOIAETRIC WATER LEVEL 
SURFACE MEASUREMENTS WERE TAKEN ON 
JULY 7. 199B FROIA MONITORING WELLS 
SCREENED IN THE SHALLOW AQUIFER ZONE. 

3) UTHOLOGY SHOWN BEThITN BORINGS WAS 
INTERPOLATED BASED UPON THE BORING LOGS. 

4) TRICHLOROETHYLENE CONTOURS SHOWN WERE 
GENERATED FROM GROUNDWATER ANAL YllCAL 
DATA COLLECTED fROM OU-3 RI TEIAPORARY 
WELLS (SAIAPLED FROM 7/97 TO 9/97) AND 
PERIAANENT WELLS (SAIAPLED FROM 2/96 TO 
3/96). TEMPORARY WELLS IN THE EAST PLATING 
SHOP (SAMPLED IN 4/95). AND PERMANENT WELLS 
IN THE GROUNDWATER QUALITY MONITORING 
NETWORK (SAMPLED IN THE FIRST QUARTER 1998). 
THE NATURAL DISTRIBUTION Of CONTAMINANTS 
ILLUSTRATED MAY BE AFFECTED BY THE DIFFERENT 
CONSTURCTION Of THE MONITORING WELLS USED 
FOR SAMPLE COLLECTION (i.e.. TEMPORARY VERSUS 
PERMANENT) AND DifFERENT SAMPUNG TECHNIQUES 
USED TO SAMPLE EACH WELL. 
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4.0 NATURE AND EXTENT OF CONTAMINATION 

This section presents the results of the collection and analysis of environmental samples from NIROP 

Fridley during the OU3 RI and the East Plating Shop Investigation, as described in Section 2.2. Tables 2-

2 through 2-4 provided summaries of the analytical programs for all environmental samples collected for 

analysis by Laucks Testing Laboratories, Inc., during these investigations. Soil screening for voe 
compounds, using a field gas chromatograph (GC) unit, was used to target environmental samples for 

analysis by Laucks Testing Laboratories, Inc., and to aid in defining the limits of VOC compounds in soil. 

Analytical results (fixed-base lab) for chemicals detected at least once in surface soil, shallow and deep 

subsurface soil, and unfiltered and filtered groundwater samples are summarized in Tables 4-1, 4-2, 4-3, 

4-4, and 4-5 respectively. The complete analytical database for these samples is provided in Appendix E. 

A summary of field screening methods and associated field screening data are presented in Appendix D. 

All sampling locations are displayed in Figure 2-1. 

4.1 DATA VALIDATION AND EVALUATION 

As discussed in Appendix F, all data generated by Laucks Testing Laboratories, Inc., were validated 

according to EPA Region V guidelines. The data validation was performed by B&R Environmental 

validation chemists, who· routinely validate data from numerous laboratories. An overall data validation 

summary as well as data validation memoranda summarizing the results of the data validation of each 

individual sample delivery group (SDG) are presented in Appendix F. A copy of the validation packages is 

available to the Navy, the Minnesota Pollution Control Agency, and EPA Region V upon request. 

An evaluation was performed to determine whether there is any likelihood of Significant data gaps or false 

negatives in the soils and groundwater database. The evaluation consisted of comparing detection limits 

for organic and inorganic substances to MPCA State Reference Values (SRVs) for soil and Health Risk 

Limits (HRLs) and Health Risk. Values (HRVs) for groundwater to EPA MCLs for groundwater. These 

comparisons were performed to determine if any substances could possibly have escaped detection 

because levels were too low to be seen in a sample, but nonetheless still might be present at 

concentrations above health-based criteria. The MPCA SRVs, HRLs, HRVs, and EPA MCLs used in the 

evaluation are presented in Table 4-6. Tables 4-7 and 4-8 present a comparison of the range of detection 

limits reported for each substance analyzed in shallow (zero to 12 feet depth) and deep (greater than 

12 feet depth) soil samples versus SRVs. Tables 4-9, 4-11, and 4-13 present the comparison of the 

range of detection limits of shallow, intermediate, and deep groundwater samples versus MPCA HRLs 

and HRVs for groundwater; Tables 4-10, 4-12, and 4-14 pres~nt a similar comparison of groundwater 
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detection limits to EPA MCLs. For groundwater, MPCA HRLs and HRVs were generally equal to or more 

conservative (lower in magnitude) than EPA MCLs, so the discussion of groundwater comparisons are 

based upon comparisons of state criteria. 

Soils from 0 to 12 Feet Depth 

A comparison of the reported detection limits for soil samples collected at depths of 0 to 12 feet to MPCA 

SRVs is presented in table 4-7. In soils from 0 to 12 feet depth, detection limits exceeded state criteria 

(MPCA SRVs for industrial exposures) at location AOC32, at depths of 8 to 12 feet for 4 SVOCs, at 

location AOC46, at depths of 8 to 12 feet for 6 SVOCs, at location S8-03, at depths of 10 to 12 feet for 

three chlorinated VOCs, and at location AOC28, at depths of 0 to 4 feet for one SVOC. Detection limits 

were below the state criteria for the remaining 140 VOC samples and 122 SVOC samples. The sample 

exhibiting elevated VOC detection limits contained TCE at a concentration of 11,000 J.Jg/kg, and the 

analysis protocol required diluting this sample in order to obtain usable data within the calibrated range for 

TCE and to prevent severe contamination of the GC/MS instrument. Similarly, in the SVOC analysis of 

samples 003-S8-032-03 and 003-S8-028-01, positive results for the SVOCs 4-chloro-3-methylphenol at 

11,000 J.Jg/kg and bis(2-ethylhexylphthalate at 19,000 J.Jg/kg necessitated dilution. Sample 003-S8-046-03 

also required dilution due to non-target components present at elevated levels in the SVOC extract. 

Elevated detection limits occur whenever a sample is diluted and in this case represent only a small 

subset of the data (less than 1 percent of VOC samples and less than 3 percent of SVOC samples). 

These data gaps are therefore not expected to be significant. 

Soils from Greater Than 12 Feet Depth 

A comparison of the reported detection limits for soil samples collected at depths greater than 12 feet to 

MPCA SRVs is presented in table 4-8. In soils from greater than 12 feet depth, detection limits exceeded 

state criteria (MPCA SRVs for industrial exposures) at depths of 14 to 16 feet at location S8-01ITW-01 for 

three chlorinated VOCs, and at location S8-07 for 11 VOCs. Detection limits were below the state criteria 

for the remaining 106 samples. The two samples with elevated VOC detection limits contained TCE at 

concentrations of 55,000 J.Jg/kg and 100,000 J.Jg/kg, and the analysis protocol required diluting these 

samples in order to obtain usable data within the calibrated range for TCE and to prevent severe 

contamination of the GC/MS instrument. Elevated detection limits occur whenever a sample is diluted and 

in this case represent only a small subset (less than 2 percent) 0'1 the data points for affected compounds. 

These data gaps are therefore not expected to be significant. 
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The A comparison of the reported detection limits for groundwater samples to MPCA groundwater criteria 

and EPA MCLs is presented in Tables 4-9 and 4-10, respectively. Reported detection limits for 24 VOCs 

exceeded the MPCA groundwater criteria. The most notable of the VOCs exceeding the MPCA 

groundwater criteria are the degradation products of TCE (1, 1-DCA, 1, 1-DCE, 1,2-DCA, cis-1,2-DCE, 

trans-1,2-DCE, vinyl chloride, and chloroethane). The reported detection limits for 1, 1-DCA exceeded the 

MPCA groundwater criteria in 2 out of 27 non detected samples. The reported detection limits for 1,1-

DCE exceeded the MPCA groundwater criteria in 6 out of 28 non detected samples. The reported 

detection limits for 1,2-DCA exceeded the MPCA groundwater criteria in 7 out of 76 non detected 

samples. The reported detection limits for vinyl chloride exceeded the MPCA groundwater criteria in 58 

out of 58 non detected samples. The reported detection limits for TCE, cis- and trans-1,2-DCE, and 

chloroethane were less than the MPCA groundwater criteria in all non-detected samples. 

The majority of instances where VOC detection limits exceeded state criteria or MCLs occurred in shallow 

groundwater samples, although a small number of exceedances also occurred in intermediate and deep 

groundwater. VOC samples were analyzed by low concentration analysis protocols, which achieved 

typical detection limits of 0.3 ~g/L or 1.0 ~g/L for most VOCs and 5 ~g/L for ketones. Vinyl chloride was 

the only VOC having a state criterion below 1 ~g/L. Out of 58 groundwater samples that were 

nondetected for vinyl chloride, 50 exhibited detection limits less than twice the 0.2 ~g/L state criterion 

(0.4 ~g/L). The 8 remaining samples with vinyl chloride detection limits above 0.4 ~g/L contained positive 

levels of TCE ranging from 930 ~g/L to 140,000 ~g/L or dichloroethene isomers at levels from 56 ~g/L to 

12,000 ~g/L. In addition, 19 other samples contained positive levels of TCE and dichloroethenes at levels 

ranging from 47 ~g/L to 59,000 ~g/L. These two groups of (8 plus 19) samples having notable levels of 

chlorinated VOCs comprised all of the samples where VOC detection limits for compounds other than 

vinyl chloride exceeded state criteria. Therefore, VOC exceedances were generally attributed to the 

analysis protocol requiring sample dilutions in order to obtain usable data within the calibrated range for 

TCE and dichloroethenes and to prevent severe contamination of the GC/MS instrument. These data 

gaps are therefore not expected to be significant. 

Groundwater Exceedances for SVOCs 

A comparison of the reported detection limits for groundwater limits for groundwater samples to MPCA 

groundwater criteria and EPA MCLs is presented in tables 4-9 and 4-10, respectively. Reported detection 

limits for 17 SVOCs exceeded the MPCA groundwater criteria. The majority of instances where SVOC 

groundwater detection limits exceeded MPCA HRLs and HRVs or EPA MCLs occurred in shallow 
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groundwater samples, although a small number of exceedances also occurred in intermediate and deep 

groundwater. 

Of these exceedances, there were 14 SVOCs associated with state criteria which are less than 5 ~g/L, 

which corresponds to the lowest practical quantitation limit achievable using low-concentration routine 

GC/MS analysis protocols: 2,4-dinitrotoluene, 2,6-dinitrotoluene, 3,3'-dichlorobenzidine, 

hexachlorobenzene, hexachloroethane, pentachlorophenol, 4-methylphenol, and the PAHs 

benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene. All groundwater sample detection limits exceeded 

state criteria for these 14 SVOCs, which is attributable to an inherent limitation of detection limits when 

using routine GC/MS low-concentration methods. Other alternative methods are available for selected 

SVOCs or PAHs, for example method 8330, but alternative GC and LC methods have the drawback of not 

always providing absolute identification of target analytes and are therefore not considered as reliable as 

the MS detector, which can positively identify target analytes. Therefore, these 14 SVOCs are not 

practically able to be measured at levels down to their restrictive state criteria, which are risk-based rather 

than based on available analytical methods. 

The impact of these 14 SVOC exceedances is not expected to be significant for groundwater because, 

with the exception of the PAHs, compounds were not detected or prevalent at notable levels in soil or 

groundwater samples. (The only groundwater detections were 11 ~g/L 4-methylphenol in sample 

GW-01 and 1 to 3 ~g/L pentachlorophenol in samples 003-TW-026-01 and 003-TW-047-01. There were 

only two soil detections and both were at low levels: 50 ~g/kg pentachlorophenol in 003-S8-054-02 and 

320 ~g/kg 4-methylphenol in S8-07-1416.) In the case of PAH exceedances, the compounds having 

detection limit exceedances all possess very high affinities for organic carbon and relatively low 

solubilities, so that these compounds are not normally expected to migrate far enough in groundwater to 

represent a threat to more distant water supplies. 

PC8 Aroclor detection limits exceeded state criteria in all groundwater samples. In general, detection 

limits were based upon routine GC/ECD analysis methods and were approximately a factor of 5 to 12.5 

times greater than state criteria in all but 4 samples. PC8 detection limits varied depending on the sample 

matrix interferences found in each individual groundwater sample. However, Aroclors were not detected 

in any groundwater samples and were not prevalent in soils from the site (only three soil samples 

exhibited positive results for Aroclors, and all were present at low levels: 003-S8-30-01 (150 ~g/kg), 

003-S8-47-01 (230 ~g/kg), and 003-S8-50-01 (260 ~g/kg). In addition, PCBs possess very high affinities 

for organic carbon and relatively low solubilities; consequently, PCB mixtures are not normally expected to 
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migrate very far in groundwater. For these reasons, there does not appear to be a significant .risk of false 

negatives for PCBs caused by the inability to measure levels below state criteria. 

Two other SVOCs (1 ,4-dichlorobenzene and 2,4-dinitrophenol) exhibited detection limits exceeding state 

criteria only in selected samples (14 out of 77 samples and 45 out of 77 samples, respectively). However, 

no positive detections occurred for these SVOCs in any sample and in every case the 

1,4-dichlorobenzene detection limits were not more than 10 percent above the state criterion and 

2,4-dinitrophenol detection limits were not more than a factor of 2.6 greater than the criterion. Since 

values within a factor of one-half to one-third of the quantitation limit are typically detected and reported by 

laboratories following the GC/MS analytical protocols, it is not likely that any false negatives would have 

occurred at levels above state criteria for these SVOCs. 

Groundwater Exceedances for Metals 

A comparison of the reported detection limits for groundwater limits for groundwater samples to MPCA 

groundwater criteria and EPA MCLs is presented in tables 4-9 and 4-10, respectively. Reported detection 

limits for six inorganics exceeded MPCA groundwater criteria. Three metals exceeded state criteria in 

nearly all groundwater samples: antimony (77 out of 77samples), beryllium (70 out of 70 samples), and 

thallium (74 out of 74 samples). With antimony, no positive detections occurred in any groundwater 

sample and only 5 detections occurred in soil samples, all at levels at or below 3.4 mg/kg, which suggests 

that there does not appear to be a significant potential source of antimony from soils leaching to 

groundwater at the site. With beryllium, soil samples exhibited either non-detected or very low levels, at or 

below 0.7 mg/kg, and 14 groundwater samples exhibited positive results between 0.3 and 0.7 IJg/L, which 

suggests that there does not appear to be a significant potential source of beryllium from soils leaching to 

groundwater at the site. With thallium, soil samples exhibited either non-detected or very low levels, at or 

below 0.24 mg/kg, and 6 groundwater samples exhibited positive results between 0.75 and 2.2 1J9/L, 

which suggests that there does not appear to be a significant potential source of thallium from soils 

leaching to groundwater at the site. Because of the low frequency of detection and generally low 

concentrations found for these three metals in soil, the groundwater detection limit exceedances for 

antimony, beryllium, and thallium are not expected to be significant. 

For cadmium, one out of 77 groundwater samples exhibited a detection limit above the state criterion of 

4 IJg/L. However, the detection limit (5.6 IJg/L) was only slightly greater than the criterion, and cadmium 

was not found frequently or at notable levels in soil, which suggests that there does not appear to be a 

significant potential source of cadmium from soils leaching to groundwater at the site. 
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For iron, one groundwater sample out of 7 nondetected samples exhibited a detection limit exceeding the 

state criterion of 300 IJg/L. However, 95 percent of groundwater samples were positively detected for iron, 

so there is not likely to be a significant data gap resulting from the one result having an elevated detection 

limit. 

For aluminum, 10 groundwater samples out of 47 nondetected samples exhibited a detection limit 

exceeding the state criterion of 50 IJg/L. However, only 5 samples exceeded the criterion by more than a 

factor of 2, and approximately two-thirds of groundwater samples were positively detected for aluminum, 

so there is not likely to be a significant data gap resulting from the one result having an elevated detection 

limit. 

4.2 SURFACE AND SUBSURFACE SOIL 

As discussed in Section 2.2.1, surface (0 to 4 feet bgs) and subsurface (>4 feet bgs) soil samples were 

collected at 4-foot intervals from 48 soil borings during Phase I of the OU3 RI. Most soil samples 

collected from these 48 borings were screened for VOCs on-site using a portable gas chromatograph 

(GC) unit in order to select samples to be submitted to the laboratory and to aid in defining the limits of 

VOCs in soil. As discussed in Section 2.2.1 and shown in Table 2-2, all surface soil samples and selected 

subsurface soil samples collected from these borings were submitted to Laucks Testing Laboratories, Inc, 

{or analysis. In cases where the field GC was not in operation due to technical difficulties, soil samples 

from each interval were submitted to the fixed-base laboratory. 

As discussed in Section 2.2.2, additional soil samples were collected at 5-foot intervals from six borings 

during the installation of the permanent monitoring wells. One soil sample (collected from the sampling 

tube at the point of the highest PID reading) from each two 5-foot intervals were submitted to Laucks 

Testing Laboratories for VOC analysis. Soil samples collected from the 0- to 5-foot intervals of these 

borings were considered to be surface soil samples. In addition, as discussed in Section 2.2.3, surface 

(0 to 4 feet bgs) and subsurface (>4 feet bgs) soil samples were collected from seven borings during the 

East Plating Shop investigation. 

Analytical results for any parameter detected at least once are presented on a sample-by-sample basis for 

surface, shallow subsurface (4 to 12 feet), and deep subsurface (>12 feet) soil samples in Tables 4-1,4-2, 

and 4-3, respectively. In addition, descriptive statistics (i.e., frequency of detection, concentration range 

detected, location of maximum positive detection) for surface, shallow subsurface, and deep subsurface 

soil samples are summarized in Table 4-15. Figures 4-1 and 4-2 depict the locations and concentrations 

of organic and inorganic chemicals, respectively, detected in surface soil samples. This same information 
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is depicted in Figures 4-3 and 4-4 for subsurface soil samples collected at depths ranging from 4 to 12 

feet bgs. Figures 4-5 and 4-6 depict the locations and concentrations of volatile organic and inorganic 

chemicals, respectively, for subsurface soil samples collected from depths greater than 12 feet bgs. 

Positive results for SVOCs are not presented on Figure 4-5 because only seven of 97 subsurface soil 

samples collected at depths greater than 12 feet were analyzed for 8VOCs and, as will be discussed in 

Section 4.1.3, very few SVOCs were detected. In addition, concentrations of the essential nutrients 

aluminum, calcium, iron, magnesium, potassium, and sodium were excluded from the figures that depict 

inorganic chemicals. 

4.2.1 Surface Soil Characterization 

As shown on Table 4-15, 15 VOCs, including 5 chlorinated hydrocarbons, 4 aromatic compounds, 

4 ketones, bromomethane, and carbon disulfide, were detected in the 57 surface soil samples analyzed 

for this fraction. Seven of these VOCs (1 ,1 ,1-trichloroethane, 1,1-dichloroethane, 1,2-dichloroethene 

(total), 2-hexanone, bromomethane, ethylbenzene, and styrene) were each detected in 1 to 4 of the 57 

samples at concentrations ranging from 1 IJg/kg to 56 IJg/kg. Carbon disulfide was detected in 8 of 57 

samples at concentrations ranging from 1 IJ"g/kg to 13 IJg/kg. Toluene (1 IJg/kg to 14 IJg/kg) and total 

xylenes (1 IJg/kg to 45 IJg/kg), both aromatic compounds, were detected in 21 and 19, respectively, of 57 

surface soil samples. Tetrachloroethene was detected in 9 of 57 surface soil samples at concentrations 

ranging from 1 IJg/kg to 90 IJg/kg. 

TCE was detected in 24 of 57 surface soil samples. As shown on Figure 4-1, the five greatest 

concentrations of TCE reported for surface soil samples ([associated with locations 8B-01, AOC58, SB02 

(0 to 1 feet bgs), AOC73, and SB02 (2 to 4 feet bgs)] ranged from 71 IJg/kg to 640 IJg/kg, and four of 

these results were associated with samples collected from or just southea?t of the East Plating Shop. The 

concentrations of the remaining 19 positive results for TCE ranged from 1 IJg/kg to 22 IJg/kg. This 

indicates the possible presence of a "hot spot" of TCE in the area of the East Plating Shop. 

2-Butanone (1 IJg/kg to 190 IJg/kg), 4-methyl-2-pentanone (1 IJg/kg to 120 IJg/kg), and acetone (3 IJg/kg to 

770 IJg/kg) were each detected in from 28 to 32 of the 57 surface soil samples. Acetone was also 

frequently detected in both field and laboratory blanks. Although the results for 2-butanone, 4-methyl-2-

pentanone, and acetone were not qualified based on blank contamination for several samples during data 

validation, it should be noted that 2-butanone, 4-methyl-2-pentanone, and acetone, as well as 

2-hexanone, are common laboratory contaminants associated with the analysis of soil samples. 

Therefore, the repo!1ed results for these four compounds mayor may not be reflective of actual site 

conditions. 
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Twenty-four SVOCs, including 19 polyaromatic hydrocarbons (PAHs), four phthalates, and phenol, were 

sporadically detected in the surface soil samples. Phenol was detected in only two of 55 surface soil 

samples at concentrations of 45 ~g/kg and 54 ~g/kg. Bis(2-ethylhexyl)phthalate was detected in ten of 53 

surface soil samples at concentrations ranging from 17 ~g/kg to 1 ,200 ~g/kg. The remaining three 

phthalates were detected in only one to three surface soil samples at concentrations ranging from 

12 ~g/kg to 40 ~g/kg. All phthalates are common field and laboratory contaminants. 

Concentrations of PAHs in surface soil samples ranged from 1 0 ~g/kg (fluoranthene) to 5,600 ~g/kg (also 

fluoranthene). Maximum concentrations of 16 of the 19 PAHs were detected in the surface soil samples 

collected from locations AOC 17 and P03. Locations AOC 17, a wash rack sump, and P03 are located 

along 23rd Avenue near columns 14W and 29W, respectively. Fluoranthene and pyrene were detected 

most frequently (in 18 and 19, respectively, of 53 samples). The remaining PAHs were detected in 2 to 15 

samples. 

Arocior-1016 was detected at a concentration of 150 ~g/kg in the surface soil sample collected from 

location AOC 30 (located on 16th Avenue near column 12E, at the drywell in the machine shop). Arocior-

1254 was detected at concentrations of 230 ~g/kg and 290 ~g/kg, respectively, in surface soil samples 

collected from locations AOC 47, a degreaser still, and AOC 50, a drywell in the plating shop; both of 

these locations are located on 11 th Avenue near column 17W. No other PCBs were detected in the 51 

surface soil samples analyzed for this analytical fraction. 

All 22 TAL metals and cyanide were detected in the surface soil samples. Hexavalent chromium was also 

detected in 3 of the 17 surface soil samples analyzed for this parameter at concentrations ranging from 2 

to 6 mg/kg. Antimony, beryllium, cadmium, cyanide, mercury, selenium, and thallium were detected in 5, 

34, 3, 2, 9, 1, and 4 samples, respectively, while the remaining metals were each detected in from 50 to 

55 of the 55 surface soil samples analyzed for metals. 

As shown in Table 4-1, one or more reported concentrations of hexavalent chromium, cyanide, and all 

metals except calcium and thallium exceeded site-specific background concentrations. However, only 

from one to four results for arsenic, barium, and magnesium exceeded respective background 

concentrations, and from six to eight results for vanadium, nickE?l, and magnesium exceeded background 

concentrations. Reported results for copper exceeded background with the greatest frequency; 38 of 50 

reported results for copper exceeded the associated site-specific background concentration (5.7 mg/kg). 

However, with the exception of the maximum detected concentration for copper (1,360 mg/kg in the 
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surface soil sample collected from AOC 35), all results for copper were less than 50 mg/kg. Maximum 

concentrations of chromium, copper, ,cyanide, lead, and zinc exceeded background concentrations by an 

order of magnitude or more. 

The maximum detected concentrations of all chemicals detected in surface soil Were less than the MPCA 

SRVs (Table 4-6) with the exception of lead in one soil sample. The maximum detected lead 

concentration of 733 mg/kg (S8-017) exceeded the MPCA SRV of 700 mg/kg for industrial exposures. 

4.2.2 Shallow Subsurface Soil Characterization 

As shown in Table 4-15, 17 VOCs were detected in the 73 shallow subsurface (4 to 12 feet bgs) soil 

samples analyzed for this fraction. With the exceptions of 1,1 ,2-trichloroethane and benzene, which were 

each detected in two shallow subsurface soil samples at concentrations ranging from 1 ~g/kg to 24 ~g/kg, 

the list of VOCs detected in shallow subsurface soils is the same as the list of VOCs detected in surface 

soils. Frequencies of detection of VOCs in shallow subsurface soil samples were also similar to those 

associated with surface soil samples. Concentrations of most VOCs in shallow subsurface soil samples 

were at the same order of magnitude as those reported for surface soil samples, although maximum 

concentrations of 1,2-dichoroethene, ethyl benzene, tetrachloroethene, toluene, and total xylenes in 

shallow subsurface soil samples were from approximately 8 (tetrachloroethene) to 1,000 (total 

1 ,2-dichoroethene) times greater than respective maximum concentrations of these compounds in surface 

soil samples. 

1,1,1-Trichloroethane, 1, 1-dichloroethane, 1,2-dichloroethene (total), 2-hexanone, bromomethane, carbon 

disulfide, ethyl benzene, and styrene were each detected in only 1 to 6 of the 73 samples. Most of these 

compounds were detected at concentrations ranging from 1 ~g/kg to 54 ~g/kg; however, maximum 

concentrations of 1,2-dichloroethene (total) and ethylbenzene were 15,000 ~g/kg and 720 ~g/kg, 

respectively. Toluene (1 ~g/kg to 1 ,000 ~g/kg) and total xylenes (1 ~g/kg to 7,300 ~g/kg) were detected in 

31 and 30, respectively, of 73 shallow subsurface soil samples. Tetrachloroethene was detected in 9 of 

73 shallow subsurface soil samples at concentrations ranging from 1 ~g/kg to 760 ~g/kg, and TCE was 

detected in 20 of 73 shallow subsurface soil samples at concentrations ranging form 1 ~g/kg to 

1,100 ~g/kg. 

As noted for surface soil samples, analytical data for shallow subsurface soil samples suggest the 

presence of a hot spot of TCE in the area of the East Plating shop. As shown on Figure 4-3, the five 

greatest concentrations of TCE reported for shallow subsurface soil samples, ranging from 290 ~g/kg to 

1,100 ~g/kg, were detected in samples collected from the East Plating Shop. These samples were 
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collected from locations 8B-03 (10 to 12 feet bgs), 8B-05 (10 to 12 feet bgs), 8B02 (4 to 6 feet bgs), 8B02 

(6 to 8 feet bgs), and 8B07 (4 to 6 feet bgs). The ·concentrations of the remaining positive results for TCE 

in shallow subsurface soils ranged from 1 j.Jg/kg to 36 j.Jg/kg. The two greatest results for 

tetrachloroethene (760 j.J/kg and 740 j.Jg/kg) were also associated with samples collected from a boring 

installed in the East Plating 8hop (8B-02). 

2-Butanone (1 j.Jg/kg to 210 j.Jg/kg), 4-methyl-2-pentanone (1 j.Jg/kg to 150 j.Jg/kg), and acetone (3 j.Jg/kg to 

1,700 j.Jg/kg) were each detected in from 37 to 47 of the 73 shallow subsurface soil samples. Acetone 

was also frequently detected in both field and laboratory blanks. As previously noted for surface soil 

samples, although the results for 2-butanone, 4-methyl-2-pentanone, and acetone were not qualified 

based on blank contamination for several samples during data validation, it should be noted that 

2-butanone, 4-methyl-2-pentanone, and acetone, as well as 2-hexanone, are common laboratory 

contaminants associated with the analysis of soil samples. Therefore, the reported results for these four 

compounds mayor may not be reflective of actual site conditions. 

As shown on Figure 4-3, maximum concentrations of seven VOCs (1,1-dichloroethane, total 

1,2-dichloroethene, acetone, benzene, ethylbenzene, toluene, and total xylenes) were detected in the 

shallow subsurface soil sample collected from AOC 32, located near the western side of the NIROP 

building. The presence of the fuel-related hydrocarbons benzene, toluene,ethylbenzene, and xylenes 

(BTEX) is not unexpected at this sampling point since AOC 32 is the location of an oil/water separator 

sump. 

Twenty-six 8VOCs, including the 24 8VOCs detected in surface soil samples plus 4-chloro-3-

methylphenol and pentachlorophenol, were detected in the shallow subsurface soil samples. With few 

exceptions, concentrations and detection frequencies of 8VOCs in shallow subsurface soil samples were 

less than those associated with surface soil samples. All but five of the reported 8VOCs were detected in 

from only one to four of 57 or 58 samples. Bis(2-ethylhexyl)phthalate, a common field and laboratory 

contaminant, was detected most frequently (in 13 of 57 shallow subsurface soil samples at concentrations 

ranging from 16 j.Jg/kg to 4,400 j.Jg/kg). 

Maximum concentrations of 16 8VOCs, including 15 PAHs and pentachlorophenol, were detected in the 

subsurface soil sample collected from a depth interval of 4 to 8 feet from the boring at AOC 54. This AOC 

is the location of a sludge pit. Concentrations of PAHs in this subsurface soil sample ranged from 

20 j.Jg/kg (acenaphthylene) to 840 j.Jg/kg (fluoranthene). 
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4-Chloro-3-methylphenol was detected in a single shallow subsurface soil sample (collected at a depth 

interval of 8 to 12 feet from AOC 32) at a concentration of 11 ,000 ~g/kg. The maximum concentrations of 

2-methylnaphthalene (720 ~g/kg), anthracene (51 0 ~g/kg), butylbenzylphthalate (a common field and 

laboratory contaminant, 3,600 ~g/kg), and naphthalene (2,300 ~g/kg) were also reported for this sample. 

As previously noted, AOC 32 is the location of an oil/water separator sump. 

PCBs were not detected in any of the shallow subsurface soil samples. 

Cyanide and all TAL metals except antimony and thallium were detected in the shallow subsurface soil 

samples. Hexavalent chromium was not detected in any of the 18 shallow subsurface soil samples 

analyzed for this parameter. In general, as shown in Table 4-15, detection frequencies of metals in 

shallow subsurface soil samples were very similar to detection frequencies of respective metals in surface 

soil samples. Concentrations of metals detected in surface and shallow subsurface soil samples were 

also very similar; most maximum concentrations associated with these two categories of samples were 

within a factor of two or three of each other. Notable exceptions include results for chromium and copper 

since the maximum concentration of chromium reported for shallow subsurface soils (618 mg/kg) is 

approximately seven times the maximum concentration of chromium reported for surface soils (91 mg/kg), 

and the maximum concentration of copper in surface soils (1,360 mg/kg) is approximately 24 times the 

maximum concentration of copper reported for shallow subsurface soils (57.7 mg/kg). However, with the 

exception of the maximum result, all results for chromium in shallow subsurface soil samples are less 

than 175 mg/kg, and as previously noted, with the exception of the maximum result, ~II results for copper 

in surface soil samples are less than 50 mg/kg. Therefore detected concentrations of chromium and 

copper are also generally similar when comparing surface and subsurface soil sample results. 

The highest concentration of chromium in subsurface soil was detected in boring 8B-02 located in the 

former east plating shop. Boring 8B-02 was installed in the vicinity of a former sump (AOC 44). 

Discolored soil that was stained blue and green was encountered in 8B-02 to a depth of approximately 

8 feet. During the installation of 8B-02, an obstruction was encountered at approximately 7.5 feet below 

ground surface. 80il boring 8B-02 may have been completed directly through this former sump and may 

therefore have encountered the cement floor of this sump. This corresponds to the approximate depth of 

the bottom of the former sump. The discolored soil encountered in this boring may represent a sump 

used before the 1973 reconfiguring of the East Plating 8hop that was filled without being completely 

drained. The elevated levels of chromium appear to be limited in extent to this area. Concentrations of 

total chromium in shallow soil collected from this boring were 20 mg/kg (0 to 2 feet) and 73.6 mg/kg (2 to 
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4 feet). Chromium speciation was not performed for these samples so it is not known if the detected 

chromium concentrations represent total chromium or hexavalent chromium. 

The maximum detected concentration of all chemicals in subsurface soil were below the MPCA SRVs 

(Table 4-6) for industrial exposures with the exception of chromium in one sample. The maximum 

detected total chromium concentration of 618 mg/kg (S8-02) exceeded the MPCA SRV of 155 mg/kg for 

industrial exposures to hexavalent chromium. 

4.2.3 Deep Subsurface Soil Characterization 

Sixteen VOCs, including 6 chlorinated hydrocarbons, 5 aromatic compounds, 4 ketones, and carbon 

disulfide, were detected in the 97 deep subsurface (greater than 12 feet bgs) soil samples analyzed for 

this fraction. As shown in Table 4-15, 2-butanone, 4-methyl-2-pentanone, and acetone were detected 

most frequently (in from 55 to 61 of 97 samples). However, as previously noted, 2-butanone, 4-methyl-2-

pentanone, and acetone, as well as 2-hexanone, are common laboratory contaminants associated with 

the analysis of soil samples. Therefore, the reported results for these four compounds mayor may not be 

reflective of actual site conditions. 1,1,1-Trichloroethane, 1, 1-dichloroethane, chlorobenzene, and 

chloromethane were each detected in only one sample at concentrations ranging from 1 ~g/kg to 4 ~g/kg. 

As shown on Figure 4-5, all detected concentrations for tetrachloroethene, at concentrations ranging from 

1 ~g/kg to 3,800 ~g/kg, were associated ·with samples collected from the East Plating Shop. In addition, 

TCE was detected at concentrations of 1 00,000 ~g/kg, 55,000 ~g/kg, and 13,000 ~g/kg in three of the 

samples collected from the East Plating Shop. These results indicate a localized area of 

tetrachloroethene and TCE contamination in the deep soils located beneath the East Plating Shop. The 

maximum concentrations of tetrachloroethene and TCE were detected in the soil sample collected from a 

depth interval of 14 to 16 feet from boring S8-07. TCE was detected at a concentration of 14,000 IJ.g/kg in 

the subsurface soil sample collected from a depth interval of 70 to 75 feet from the boring for permanent 

monitoring well MS-330, located southeast of the East Plating Shop. All other results reported for TCE in 

the deep soil samples ranged from 1 ~g/kg to 2,000 ~g/kg. 

The depth to groundwater at the East Plating Shop is approximately 15 feet. Soil samples with elevated 

TCE concentrations were collected from within the saturated zone and may be more representative of 

groundwater contamination than soil contamination. 
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Concentrations of the remaining VOCs detected in deep subsurface soil samples (total 

1,2-dichloroethene, carbon disulfide, ethylbenzene, styrene, toluene, and xylenes) ranged from 1 ~g/kg to 

290 ~g/kg. 

Only the seven deep subsurface soil samples collected during the East Plating Shop investigation were 

analyzed for SVOCs, and two of these samples were analyzed for a limited list of SVOCs. 4 Methylphenol 

was detected (320 ~g/kg) in a single sample collected at a depth interval of 14 to 16 feet (SB-07-1416). 

Bis(2-ethylhexyl)phthalate and di-n-butylphthalate, both common field and laboratory contaminants, were 

detected in four and one samples, respectively, at concentrations ranging form 43 ~g/kg to 21 0 ~g/kg. No 

other SVOCs were detected in the deep subsurface soil samples. PCBs were not detected in the four 

deep subsurface soil samples analyzed for this fraction. 

Only the seven deep subsurface soil samples collected during the East Plating Shop investigation were 

analyzed for metals and cyanide. Analytical results for these samples are depicted on Figure 4-6. 

Cyanide was detected in one sample at a concentration of 2.9 mg/kg. Seventeen metals were detected. 

Concentrations of aluminum, chromium, cyanide, iron, lead, magnesium, nickel, vanadium, and zinc 

reported for one or two samples exceeded background concentrations; concentrations of beryllium, 

copper, potassium, and sodium reported for three to five samples exceeded background; and 

concentrations of cobalt in all seven samples exceeded background. As shown on Table 4-15 and 

depicted on Figure 4-6, maximum concentrations of all metals were detected in the samples collected 

from a depth interval of 14 to 16 feet bgs from locations SB-01 and SB07, located in the western portion of 

the East Plating Shop. 

4.2.4 Presence of Non-Aqueous Phase Liquids in Subsurface Soil 

As described in Section 2, the ultraviolet fluorescence test (UV test) is a visual field screening procedure 

performed on soil samples to determine if non-aqueous phase liquids (NAPL) may be present in the 

subsurface. Among several visual methods, the UV test has proven to be one of the most effective means 

for direct visual identification of NAPLs such as TCE and PCE (Cohen et aI., 1992, and Cohen et aI., 

1993). However, due to the qualitative nature of the test, it is important to note that the UV light test should 

be used as a screening tool only. As Cohen et al. (1992) noted one false positive in 22 blank tests and 3 

false negatives in 45 samples were encountered during the UV light test evaluation. The effectiveness of 

the UV field screening tool was verified during the OU-3 field event by adding a small amount of oil to a 

sample aliquot of soil and placing it under the UV light. The sample fluoresced (with a milky-white color) 

indicating that the fi.eld test was effective. The results of this field evaluation test and samples from field 
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borings (both positive and negative UV test results) were shown to and agreed by the USEPA oversight 

contractor (i.e., Black & Veatch) in the field. 

Data shown in Appendix A.1 illustrates that positive UV test results were encountered at three borings 

located at Areas of Concern 26, 28, and 32 (i.e., SB-26, SB-28, SB-32, respectively) during the OU-3 RI 

field event. Although the UV test results indicated that NAPLs may be present at these locations, the 

analytical results did not correspond with these results. None of the· NAPL related chemicals detected 

exceeded State Reference Values (Table 6-6) nor were the concentrations greater than 1 % of the soil 

mass (USEPA, 1992). Furthermore, at no locations where soil samples were collected and analyzed did 

NAPL related chemicals exceed State Reference Values or 1 % of the soil mass. Based upon the field 

screening tests and analytical results it is unlikely that NAPLs are present in any of the subsurface soil 

sample locations. However, based on groundwater contaminant concentrations, subsurface soils 

somewhere under the building likely are contaminated by DNAPL. 

4.3 GROUNDWATER 

As described in Section 2.2, 48 shallow groundwater samples were collected from temporary wells during 

Phase I of the OU3 RI. Groundwater samples were collected from six shallow, six intermediate, and six deep 

permanent monitoring wells during Phase II of the OU3 RI. In addition, shallow groundwater samples were 

collected from three temporary wells during the East Plating Shop investigation. Tables 4-4 and 4-5 present 

positive results for the unfiltered and filtered groundwater samples collected from these wells. In addition, 

descriptive statistics (i.e., frequency of detection, concentration range detected, and location of maximum 

positive detection) for unfiltered and filtered groundwater samples are summarized in Tables 4~16 and 4-

17. The locations and concentrations of the positive results exceeding MPCA Health Risk Limits (HRLs), 

MPCA Health Risk (HRVs) Values, and EPA Maximum Contaminant Levels (MCLs) depicted for 

groundwater samples collected from shallow, intermediate, and deep wells in Figures 4-7, 4-8, and 4-9, 

respectively. Iso-concentration contour plots of a select number of groundwater contaminants have also 

been prepared. The selected plots were based upon the most significant contaminants of concern shown 

on Table 6-10. Contour plots of trichloroethylene in the shallow, intermediate, and deep intervals are 

shown on Figures 4-10,4-11, and 4-12, respectively. Contour plots of 1,1-dichloroethylene in the shallow 

and deep intervals are shown on Figures 4-13 and 4-14, respectively. Contour plots of vinyl chloride in the 

shallow and deep intervals are shown on Figures 4-15 and 4-16, respectively. These contour plots are 

discussed in the following section. 

It is noted that monitoring wells MS-31 I and MS-31 D have been included on these maps for illustration 

purposes only. According to MPCA (1999) these data are not to be used to quantitatively characterize 
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groundwater conditions at the site because they are not fully screened in typical aquifer material. The 

lithologic description from MS-31 D i,ndicates that the MS-311 well screen was set in low permeability 

deposits (i.e., silty clay). However, according to the lithologic description (written in the field logbooks) from 

MS-31I, 2 feet out of the 5 foot well screen was exposed to high-permeability aquifer material (i.e., fine to 

medium grained sand). Due to the slight offset of MS-31 I from MS-31 D, there was a slight difference in 

the lithologic materials encountered at MS-31 I. MS-31 D on the other hand was screened in fine-grained 

deposits at the base of the unconsolidated aquifer. 

4.3.1 Shallow Wells Screened in the Upper Portion of the Unconfined Aquifer 

As shown in Table 4-7, 2·1 VOCs were detected in the shallow groundwater samples. Thirteen of these 

VOCs (1,1 ,2-trichloroethane, 1,2-dichloroethane, 2-butanone, acetone, benzene, carbon disulfide, 

chloroform, chloromethane, ethylbenzene, methylene chloride, m/p-xylenes, o-xylene, and toluene) were 

detected in only one to five shallow groundwater samples, and all reported results for six of these VOCs 

(1,1,2-trichloroethane, 1,2-dichloroethane, acetone, benzene, chloroform, and chloromethane) were at 

concentrations less than 10 IJg/L. Iso-concentration plots for trichloroethene 1, 1-dichloroethene, and vinyl 

chloride are shown in Figures 4-10, 4-13, and 4-15, respectively. 

TCE was detected in 54 of 57 shallow groundwater samples. With the exception of groundwater samples 

collected from location GW-01 (140000 IJg/L) during the East Plating Shop investigation and from location 

P10 (39,000 IJg/L), located at ih Avenue near column 19W near the southwest corner of the NIROP main 

building, concentrations of TCE in the shallow groundwater samples ranged from 0.6 IJg/L to 2,000 IJg/L. 

Degradation products of TCE, such as. cis- and trans-1,2-dichloroethene, 1, 1-dichloroethene, and vinyl 

chloride, as well as other chlorinated hydrocarbons were also frequently detected as shown in the 

following table. The TCE concentrations detected at GW -01 and P10 exceed 1 % of the solubility of TCE 

in water (Table 5-1) indicating that potential DNAPL is present, in the local vicinity of these wells (USEPA, 

1992). There is no evidence that TCE exists as a DNAPL in other locations of the shallow monitoring 

interval. 

Parameter Frequency of Detection Concentration Range 
(/-lg/L) 

1,1,1-Trichloroethane 22/57 0.2 - 690 

1 ,1-Dichloroethane 39/57 0.2 - 110 

1,1-Dichloroethene 37/57 0.2-380 

1 ,2-Dichloroethene (total) 3/3 100 - 12000 

cis-1 ,2-Dichloroethene 42/54 0.2 - 1500 
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0.2 -1900 

0.2-160 

0.2 - 40 

Note that cis- and trans-1 ,2-dichoroethene were reported as individual isomers for groundwater samples 

collected during the OU3 RI but were reported as 1,2-dichloroethene (total) for groundwater samples 

collected during the East Plating Shop investigation. Also note that, as was true for TCE, the sum of the 

maximum concentrations of cis- and trans-1 ,2-dichloroethene detected during the OU3 RI (3,400 ~g/L) is 

more than 3.5 times less than the maximum concentration of total 1,2-dichloroethene (12,000 ~g/L) 

detected in samples collected from the East Plating Shop (GW-01) during the East Plating Shop 

investigation. The 1,2-DCE concentration detected at GW-01 exceeds 1% of the solubility (of cis- and 

trans 1,2-DCE) indicating that potential DNAPL is present in the local vicinity of the East Plating Shop 

(USEPA, 1992). 

Thirteen SVOCs, including six phenols, two PAHs, and five phthalates, were detected in the shallow 

groundwater samples. However, as shown on Table 4-16, these parameters were infrequently detected 

(in 1 to 7 of 56 or 57 samples). With the exception of one result for naphthalene at a concentration of 

120 ~g/L, SVOC concentrations in shallow groundwater samples ranged from 1 ~g/L to 11 ~g/L. In 

addition, phthalates are common field and laboratory contaminants. The reported results for phthalates in 

the shallow groundwater samples, ranging from 1 IJg/L to 6 IJg/L, are likely to be due to external 

contamination of the samples in the field or at the laboratory. 

. PCBs were not detected in any of the shallow groundwater samples. 

Twenty metals and 9yanide were detected in the unfiltered shallow groundwater samples. Maximum 

concentrations of cyanide and nine of the metals (aluminum, arsenic, barium, chromium, copper, iron, 

potassium, vanadium, and zinc) were detected in the shallow groundwater sample from location GW-01, 

collected during the East Plating Shop investigation. Maximum concentrations of five metals (beryllium, 

cobalt, lead, nickel, and selenium) were detected in the shallow groundwater sample collected from 

temporary well TW-036, the location of a paint spray pit in the southeast corner of the NIROP main 

building. The operations performed in these locations are likely to be associated with metals 

contamination. Barium, chromium, iron, manganese and the essential nutrients calcium, magnesium, 

potassium, and sodium were each detected in 45 to 57 of 57 unfiltered groundwater samples. The 

remaining metals and cyanide were detected in less than half of the groundwater samples. 
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As shown on Table 4-17, 19 metals were detected in filtered shallow groundwater samples. Maximum 

concentrations of metals were associated with filtered groundwater samples from various sampling 

locations. Maximum concentrations of aluminum, chromium, copper, lead, and vanadium were 7 to 52 

times less than maximum concentrations of these respective metals in unfiltered shallow groundwater 

samples, suggesting that the concentrations detected in unfiltered groundwater samples may be due, in 

part, to suspended solids in the groundwater samples. 

4.3.2 Intermediate Wells Screened in the Lower Portion of the Unconfined Aquifer 

As previously noted, groundwater samples were collected from six intermediate-depth permanent 

monitoring wells during the OU3 RI. As shown on Table 4-16, 13 VOCs, including nine chlorinated 

hydrocarbons, ethylbenzene, toluene, m+p-xylenes, and o-xylene, were detected in the intermediate 

groundwater samples. Maximum concentrations of all of these VOCs except 1, 1-dichloroethane, 

1,1-dichloroethene, 1,2-dichloroethane, and trans-1,2-dichloroethene were detected in the groundwater 

sample or field duplicate sample collected from well 003-MS-331, located near the southern end of the 

NIROP main building near 11th Ave and Column 10E. 

Review of Table 4-16, which evaluates shallow groundwater samples from temporary and permanent 

wells collectively, indicates that reported concentrations of VOCs in shallow groundwater samples are 

generally greater than respective concentrations of VOCs reported for intermediate and deep groundwater 

samples. However, as illustrated in the following summary table, which evaluates data associated with the 

permanent wells only, concentrations of VOCs in the groundwater samples collected from the 

intermediate permanent monitoring wells were generally greater than concentrations of VOCs detected in 

the groundwater samples collected from the shallow and deep permanent monitoring wells. 

Permanent Monitoring Wells 

Analyte Concentration Range (iJg/L) 

Shallow Intermediate Deep 

1,1,1-Trichloroethane 0.3 NO NO 

1 ,1-0ichloroethane 0.2-5 2.4-17 0.9 

1,1-0ichloroethene 0.2-1.9 0.9-13 0.3 

1,2-0ichloroethane NO 1.7 NO 

Chloromethane 0.3-0.5 0.3-1.2 0.2-0.6 

cis-1 ,2-0ichloroethene 54-200 5-580 1 .2-11 

Ethylbenzene NO 0.2-0.3 NO 

m+p-Xylenes NO 0.2-0.7 NO 

o-Xylene NO 0.3-1 NO 
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Analyte Concentration Range (lJg/L) 

Shallow Intermediate Deep 

T etrachloroethene 2.1 3.8-6.8 0.3-22 

Toluene 0.4-0.5 0.6-1.6 0.2 

trans-1,2-Dichloroethene 6-110 0.7-1400 0.3-1.6 

Trichloroethene 3.9-370 150-59000 0.7~61 

Vinyl Chloride 0.4 0.4-9.5 ND 

N D - not detected 

This suggests that, although concentrations of VOCs may vary horizontally, VOC concentrations may be 

greater vertically in the area of the intermediate well screens. Iso-concentration plots for trichloroethene, 

1, 1-dichloroethene, and vinyl chloride are shown in Figures 4-11, 4-14, and 4-16, respectively. 

TCE was detected in five of the six intermediate groundwater samples at concentrations ranging from 

150 IJg/L to 59,000 IJg/L. With the exception of the concentration of TCE (140,000 IJg/L) detected in 

shallow temporary well GW-01 during the East Plating Shop investigation, the maximum concentration of 

TCE detected in the groundwater samples collected from the intermediate wells exceeds the 

concentrations of TCE detected in al.1 shallow groundwater samples. TCE concentrations detected at 

MS-321 (15,000 IJg/l) and MS-331 (59,000 IJg/L) exceed 1 % of the solubility of TCE in water (Table 5-1) 

indicating that potential DNAPL is present in the local vicinity of these wells (USEPA, 1992) in the southern 

end of the NIROP building. There is no evidence to suggest that TCE exists as a DNAPL in other 

locations of the NIROP facility in the intermediate monitoring interval. The TCE concentration detected in 

other wells (MS-281 through MS-301) rangedfrom nondetect to 720 IJg/L. 

Phenol was detected at a concentration of 1 IJg/L in a single intermediate-depth groundwater sample. No 

other SVOCs or PCBs were detected in any of the groundwater samples collected from the intermediate 

monitoring wells. 

As shown in Table 4-17,15 metals and cyanide were detected in the six unfiltered groundwater samples 

collected from the intermediate wells, although aluminum, copper, cyanide, mercury, nickel, and vanadium 

were each detected in only one or two of the six samples. The maximum detected concentrations were 

associated with samples collected from various wells. As shown on Figure 4-8, reported concentrations of 

iron and manganese in all intermediate groundwater samples and of aluminum in one intermediate 

groundwater sample exceed benchmark criteria. 
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Table 4-17 indicates that 13 metals were detected in the unfiltered groundwater samples collected from 

the intermediate wells. Concentrations of most metals detected in the filtered groundwater samples were 

only slightly less than respective concentrations of metals detected in the unfiltered groundwater samples. 

4.3.3 Deep Wells Screened in the Upper Confined Aquifer 

Eight VOCs (1, 1-dichloroethane, 1, 1-dichloroethene; chloromethane, cis-1,2-dichloroethene, 

tetrachloroethene, toluene, trans-1,2-dichloroethene, and TCE) were detected in the six groundwater 

samples collected from the deep permanent monitoring wells. 1, 1-Dichloroethane, 1, 1-dichloroethene, 

and toluene were each detected in only one sample (from well MS-28D) at low concentrations (ranging 

from 0.2 ~g/L to 0.9 ~g/L). With the exception of tetrachloroethene (22 ~g/L), maximum concentrations of 

all VOCs were less than concentrations of respective VOCs detected in groundwater samples collected 

from shallow and intermediate wells. TCE was detected in all six groundwater samples at concentrations 

ranging from 0.7 ~g/L to 61 ~g/L. An Iso-concentration plot for trichloroethene is presented in Figure 4-12. 

Based upon the concentrations with respect to the solubility limit there is no evidence to suggest that 

DNAPLs are present in the deep monitoring interval. 

Di-n-butyl phthalate, a common field and laboratory contaminant, was detected at a concentration of 

1 ~g/L in a single deep groundwater sample. No other SVOCs or PCBs were detected in the six 

groundwater samples collected from deep monitoring wells. 

Eleven metals and cyanide were detected in the six deep groundwater samples. As shown in Table 4-16, 

with the exceptions of cyanide and lead, maximum concentrations of all inorganic analytes detected in the 

deep groundwater samples were less than maximum concentrations of respective analytes detected in the 

shallow and intermediate groundwater samples. Figure 4-9 indicates that reported concentrations of only 

iron and manganese exceed benchmark criteria. 

As shown on Table 4-17, nine metals were detected in the six filtered deep groundwater samples. Zinc 

was detected in only one sample. The remaining metals (barium, calcium, chromium, iron, magnesium, 

manganese, potassium, and sodium) were each detected in all six samples. However, five of these 

metals (calcium, iron, magnesium, potassium, and sodium) are essential nutrients. 

4.3.4 Evaluation of AOC Groups 

The Field Sampling Plan (FSP) identified NIROP AOCs that could be effectively grouped into seven 

specific groups. There would remain several categorized as. 'miscellaneous', and also those placed 
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'randomly' to promote more complete coverage of the plan area, but with these exceptions, the seven 

groups represented are the following. See Table 2-1 in the FSP for additional information on the grouping. 

• (Group 1): 1,1 ,1-TCAfTCE storage, including AOCs 3, 4, 6,7, and 14. 

• (Group 2): Degreasing, including. AOCs 8,16,18,23,39,47,58, and 74, plus supplemental points 

P04 and P08. 

• (Group 3): heat treat, including AOC 46. 

• (Group 4): Machining, including AOC 30 and70. 

• (Group 5): Painting, including AOC 35 and 36. 

• (Group 6): PEPSET storage tank, including AOC 63. 

• (Group 7): Plating, including AOC 50 and supplemental point P11. 

The following conclusions resulted from the evaluation of AOC groups: 

• The selected AOCs for each group do adequately characterize each AOC group. 

• The AOC groups do adequately characterize the various plant processes. 

• The previous East Plating room investigation is considered conservatively representative of NIROP 

plating operations for both East and West plating areas. 

• The AOC grouping supports the assumption that the major source are for TCE under the main NIROP 

building is in or in the vicinity of the East and West plating rooms. 

• The miscellaneous AOCs grouping remains an assortment of processes around the NIROP which are 

not easily associated with other AOC groups. 

This evaluation was completed by collecting the soil analytical results for the sampling parameters for 

each group identified. The soils sampling parameters were detailed in the FSP, and correspond to the 

'anticipated contaminants' for each AOC - also described in the FSP. It was anticipated that a statistical 

exercise would then be completed for the groups, for example to compare each group's maximum 

concentrations and mean concentrations for a contaminant against the facility norms. This would satisfy 

the intended goal of indicating if a group had a disproportionate propensity for exhibiting characteristics of 

a release to soils, to a maximum depth of twelve feet. As the ·data was assembled, it became apparent 

that the statistical exercise would not be necessary because of the generally low level of contaminants 

identified. The soil analytical results for each group are summarized on Table 4-18 and are discussed 

below. 
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GROUP 1: For Group 1, 1,1, 1-TCAfTCE storage, consisting of five sampled AOCs, no chlorinated 

solvents or breakdown products were detected in the surrounding soils. However, xylenes and toluene 

were each detected at concentrations of 1 to 2 IJg/kg in six of ten samples. This analysis concludes that 

soils in the vicinity of Group 1 AOCs do not indicate significant releases. 

GROUP 2: Ten Group 2 AOCs were sampled. The maximum concentration of any VOC detected in this 

group was at AOC 58, where a duplicate sample was also collected. The analytical results for TCE in zero 

to four feet of soil at this location was 490 and 120 IJg/kg. The measured concentrations of 1,1,1-TCA 

(the only other chlorinated solvent concentration greater than 10 IJg/kg) was 56 and 21 IJg/kg. At the next 

depth interval, from four to eight feet, the TCE concentration was only 3 1J9/kg, and no 1,1, 1-TCA was 

detected. At AOC 16, TCE was detected at 12 IJg/kg at zero to four feet, and was not detected in deeper 

soils. For all ten locations, no other chlorinated solvents or breakdown products in excess of 4 IJg/kg were 

detected. However, at AOC 39, toluene was detected at 0 to 4 feet at 14 1J9/kg, and at 8 to 12 feet at 

19 IJg/kg. Xylenes were detected in the same two intervals at concentrations of 7 and 10 IJg/kg, 

respectively. No other BTEX parameters were detected in any other Group 2 AOCs at concentrations 

above 1 IJg/kg. This analysis concludes that soils in the vicinity of Group 2 AOCs do not indicate 

significant releases. 

GROUP 3: Only one Group 3 AOC was sampled. No PCBs were detected at AOC 46, and no metals 

concentrations were out of the normal range (for cadmium, chromium [III and VI], lead and zinc). There is 

no evidence of release at AOC 46. 

GROUP 4: Two Group 4 AOCs were sampled. Toluene, xylenes, and TCE were detected at 

concentrations from 1 to 7 IJg/kg in zero to four foot depth soils. None of these contaminants were 

detected in deeper soils, except for toluene at 1 IJg/kg at 8 to 12 feet at AOC 30. 

Aroclor 1016 was detected at 150 IJg/kg at zero to four feet at AOC 30, and was not analyzed in deeper 

samples. No PCBs were detected at AOC 70. The PCB contamination at AOC 30 is significant, but 

because no PCBs were detected at AOC 70, and because no significant VOC releases were identified, 

Group 4 AOCs do not appear to have greater likelihood of releases than other AOCs. 

GROUP 5: Two Group 5 AOCs were sampled. With the exception of TCE detected at 36 IJg/kg at four to 

eight feet at AOC 35, all other chlorinated solvent or breakdown product concentrations were 3IJg/kg or 

less. Additionally, metals concentrations appear elevated at 84 IJg/kg for trivalent chrome, 6 IJg/kg for 
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hexavalent chrome, 150 IJg/kg for lead, and 479 1J9/kg for zinc. The chrome concentrations are about the 

same at AOC 36, while the lead and zinc concentrations are 70% less at AOC 36. The VOC 

concentrations do not appear to signify that these concentrations will be uniformly higher at Group 5 AOC, 

however, the metals concentrations for both Group 5 AOCs are elevated and could indicate that metals 

concentrations may be elevated at painting process AOCs. At AOC 35, the trivalent chrome concentration 

was 84 IJg/kg; hexavalent chromium - 6 IJg/kg; lead - 15 IJg/kg; and zinc - 479 IJg/kg. 

GROUP 6: Only one Group 6 AOC was sampled. Tetrachloroethene was detected at 18 IJg/kg in zero to 

four feet of soil, but was not detected in deeper soils. TCE was detected at 4 1J9/kg, but was also not 

detected in deeper soil. Xylenes and toluene were detected at 1 IJg/kg. There is no evidence of large 

releases from AOC 63. 

GROUP 7: Toluene was detected at 12 IJg/kg in duplicate samples at AOC 50 at zero to four feet. None 

was detected in soil samples at four to eight feet. No other chlorinated solvents were detected in any soil 

sample from either of the two AOCs sampled. All metals concentrations were within normal ranges. The 

Group 7 AOCs results do not indicate that significant releases are more likely from Group 7 AOCs than 

other AOCs. 

In summary, the evaluation does not indicate that any AOC group is more likely than another to be 

responsible for releases in OU3 soils, with the exception of possibly elevated metals concentrations in the 

vicinity of the only two painting process AOCs which were sampled. 

GROUNDWATER 

This evaluation was completed by collecting the unfiltered groundwater analytical results for the sampling 

parameters for each group identified. The groundwater sampling parameters were detailed in the FSP, 

and correspond to the 'anticipated contaminants' for each AOC - also described in the FSP. It was 

anticipated that a statistical exercise would then be completed for the groups, for example to compare 

each group's maximum concentrations for a contaminant against the normal concentrations found at the 

facility. This would satisfy the intended goal of indicating if a group had a disproportionate propensity for 

exhibiting characteristics of a release to groundwater. This evaluation was completed in addition to, and 

parallel with, the soil evaluation to provide additional information and to provide a complete analysis of the 

media in the immediate vicinity of the AOCs. 

GROUP 1: This group consists of five sampled AOCs. The maximum VOC concentration for this 

group was detected at AOC13/AOC14. The analytical result for TCE at this location was 1200 Jlg/L. The 
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detected concentrations of TCE at the fou r other AOCs in this group ranged from 15 /J.g/L to 200 /J.g/L. 

1,1, 1-TCA was not detected at any of the locations in this group. The result of this analysis concludes that 

the groundwater in the vicinity of the Group 1 AOCs does not show evidence of a greater potential for 

release than the other groups. 

GROUP 2: This group consists of eight sampled AOCs and two sampled supplemental points. TCE 

was detected in 10 of 11 samples (a duplicate sample was taken at AOC 47 with consistent results). The 

detected concentrations ranged from 8.9 /J.g/L to 1000 /J.g/L with the maximum concentration detected at 

AOC 16. 1,1,1-TCA was detected in 5 of 11 samples with a maximum concentration of 11 /J.g/L detected 

at AOC 58. BTEX parameters were detected at one location (P04) at concentrations of 34, 820, and 750 

for Toluene, Ethylbenzene, and Xylene respectively. The result of this analysis concludes that the 

groundwater in the vicinity of Group 2 AOCs and supplemental points do not show evidence of Significant 

release. 

GROUP 3: This group consists of one sampled AOC, AOC 46. No parameters were detected at 

elevated levels. There is no evidence of release at AOC 46. 

GROUP 4: This group consists of two sampled AOCs, AOC 30 and AOC 70. No BTEX parameters 

were detected in any of the Group 4 samples. TCE was detected in both samples at concentrations of 3.8 

/J.g/L and 860 /J.g/L at AOC 30 and AOC 70 respectively. No other chlorinated solvents or breakdown 

products were detected at elevated levels in this group. The result of this analysis concludes that the 

groundwater in the vicinity of Group 4 AOCs and supplemental points do not show evidence of significant 

release. 

GROUP 5: This group consists of two sampled AOCs, AOC 35 and AOC 36. TCE was detected in 1 

of 2 samples at a concentration of 20 /J.g/L at AOC 35. No other chlorinated solvents or breakdown 

products were detected at these AOCs. No BTEX parameters were detected in this group. Several 

metals, such as aluminum, chromium, cobalt, and lead, were detected at levels that are above the normal 

facility concentrations at AOC 36 but were detected at, or below, normal facility concentrations at AOC 35. 

Aluminum was detected in both samples at concentrations of 147 /J.g/L and 6110 /J.g/L at AOC 35 and 

AOC 36, respectively. The concentration detected at AOC 36 is above the normal facility concentrations 

and may represent a possible significant release. However, the concentration detected at AOC 35 is 

consistent, and slightly below, the detected concentrations at other AOCs. The result of this analysis 

concludes that Group 5 AOCs do not have a greater potential for release than the other groups. 
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GROUP 6: This group consists of one sampled AOC, AOC 63. No significant concentrations of 

BTEX or chlorinated solvents were detected at AOC 63. Only 1,1,1-TCA and TCE were detected, each at 

0.6 ~g/L. There is no evidence of significant release at AOC 63. 

GROUP 7: This group consists of one sampled AOC, AOC 50, and one sampled supplemental point, 

P11. All metals concentrations were found to be within the normal ranges for the facility. TCE was 

detected at AOC 50 along with it's breakdown product, cis-1,2-DCE, at concentrations of 11 0 ~g/L and 

230 ~g/L, respectively. These parameters were also detected at the sampled supplemental point, P11, at 

concentrations of 930 ~g/L (TCE) and 56 ~g/L (cis-1,2-DCE). These concentrations are consistent with 

the concentrations found in the other groups and, therefore, Group 7 does not appear to have a greater 

potential for release than the other groups. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-003-01 003-SB-004-01 003-SB-DP1-Ol 003-SB-006-01 oo3-SB-007 -01 
DEPTH (feet): 0.0 - 4_0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4_0' 0.0 - 4.0' 
SAMPLE DATE: 07/13/97 07/22/97 07/22/97 07/08/97 08/21197 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC03 AOC04 AOC04 AOC06 AOC07 
FIELD DUPLICATE OF: 003-SB-004-01 

VOLA TILES (l.Ig/kg) 

1,1,1-TRICHLOROETHANE 10 U 10 U 10 U 10 U 11 U 

1,1-DICHLOROETHANE 10 U 10 U 10 U 10 U 11 U 

1 ,2-DICHLOROETHENE (TOTAL) 10 U 10 U 10 U 10 U 11 U 

2-BUTANONE 2 J 5 J 3 J 10 UJ 11 U 

2-HEXANONE 10 UJ 10 U 10 U 10 UJ 11 U· 

4-METHYL-2-PENTANONE 1 J 2 J 1 J 10 UJ 11 U 

ACETONE 33 J 32 U 13 U 3 J 31 J 

BROMOMETHANE 10 U 10 U 10 U 10 U 11 U 

CARBON DISULFIDE 10 U 10 U 10 U 10 U 11 U 

ETHYLBENZENE 10 U 10 U 10 U 10 U 11 U 

STYRENE 10 U 10 U 10 U 10 U 11 U 

TETRACHLOROETHENE 10 U 10 U 10 UJ 10 U 11 U 

. TOLUENE 10 U 10 U 10 U 10 U 1 J 

TRICHLOROETHENE 10 U 10 U 10 U 10 U 11 U 

XYLENES, TOTAL 1 J 1 J 10 U 10 U 11 U 

SEMIVOLATILES (1.I9/kg) 

2-METHYLNAPHTHALENE 340 U 340 U 340 U 350 U 12 J 

ACENAPHTHENE 340 U 340 U 340 U 350 U 20 J 

ACENAPHTHYLENE 340 U 340 U 340 U 350 U 350 U 

ANTHRACENE 340 U 340 U 340 U 20 J 31 J 

BENZO(A)ANTHRACENE 340 U 11 J 340 U 210 J 110 J 

BENZO(A)PYRENE 340 U 340 U 340 U 120 J 84 J 

BENZO(B)FLUORANTHENE 340 U 340 U 340 U 180 J 91 J 

BENZO(G,H,I)PERYLENE 340 U 340 U 340 U 65 J 50 J 

BENZO(K)FLUORANTHENE 340 U 3~0 U 340 U 120 J 65 J 

(1) Background values presented are fhe 95 percif:nt upper confidence limit \UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the rietection 'Imit. The detection limit is shown In parentheses_ 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound_ 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-003-0 1 003-SB·004-01 003-SB·DP1-01 003·SB·006-01 003·SB·007 -01 
DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 07/13/97 07/22/97 07/22/97 07/08/97 08/21197 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC03 AOC04 AOC04 AOC06 AOC07 
FIELD DUPLICATE OF: 003-SB-004-01 

SEMIVOLA TilES (l.Ig/kg) 

BIS(2-ETHYLHEXYL)PHTHALA TE 340 U 340 U 340 U 350 U 350 U 

aUTYLBENZYLPHTHALATE 340 U 340 U 340 U 350 U 350 U 

CARBAZOLE 340 U 340 U 340 U 350 U 20 J 

CHRYSENE 340 U 13 J 340 U 180 J 97 J 

DI-N-BUTYL PHTHALATE 340 U 340 U 340 U 350 U 350 U 

DI-N-OCTYL PHTHALATE 340 U 340 U 340 U 350 U 350 U 

DIBENZO(A,H)ANTHRACENE 340 U 340 U 340 U 36 J 29 J 

DIBENZOFURAN 340 U 340 U 340 U 350 U 350 U 

FLUORANTHENE 340 U 19 J 340 U 320 J 240 J 

FLUORENE 340 U 340 U 340 U 350 U 15 J 

INDENO(1,2,3-CD)PYRENE 340 U 340 U 340 U 73 J 54 J 

NAPHTHALENE 340 U 340 U 340 U 350 U 350 U 

PHENANTHRENE 340 U 340 U 340 U 76 J 180 J 

PHENOL 340 U 340 U 340 U 350 U 350 U 

PYRENE 340 U 21 J 340 U 290 J 190 J 

PCBs (l.Ig/kg) 

AROCLOR-1016 34 U 34 U 34 U 34 U 35 U 

AROCLOR-1254 34 U 34 U 34 U 34 U 35 U 
METALS (mg/kg) 

ALUMINUM 3120 J 2880 J 2500 J ·3770 J ·4140 J 

ANTIMONY 3 UJ 3.3 UJ 3.3 UJ 3 UJ 3.6 UJ 

ARSENIC 3.4 J 4.2 4.3 2.2 J 3.5 

BARIUM 74.4 J 94.7 J 86.6 J 52.8 J 49.5 J 

BERYLLIUM ·0.16 ·0.19 ·0.19 ·0.16 ·0.24 

CADMIUM 0.32 U 0.35 U 0.34 U 0.32 U 0.37 U 

(1) Background values presented are the 95 percent upper confidence limit (UCl) based on the background soli data set. 
NO Indicates that the VCl was less than the detection limit. The detection limit Is shown In parentheses. 

• • Indicates that the concentration displayed exceeds the background concentration. 
''Ink space Indicates that the sample was not analyzed for this partlcular.co","()und. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-S8-003-01 003-S8-004-01 003-S8-DP1-01 003-S8-006-O 1 003-S8-007 -01 
DEPTH (feel): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 07/13/97 07/22/97 07/22/97 07/08/97 08/21197 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC03 AOC04 AOC04 AOC06 AOC07 
FIELD DUPLICATE OF: 003-S8-004-0 1 

METALS (mg/kg) 

CALCIUM 6320 J 9350 J 10800 J 13300 J 9090 J 

CHROMIUM 7.8 6.6 5.8 9.1 7.5 

COBALT *5.5 J *8.1 J *6.2 J *7 J *5.3 J 

COPPER *6.3 *6.8 J 5.4 J *8.8 *8.8 

CYANIDE 0.26 U 0.26 U 0.26 U 0.26 U 0.27 U 

HEXAVALENT CHROMIUM 2 U 2 U 2 U' 

IRON ·11800 J ·12900 J *12500 J 10900 J 9680 J 

LEAD 3.8 *11.4 J *5.4 J 3.6 ·40.3 

MAGNESIUM 2970 J 3440 J 4420 J 4560 J 2310 J 

MANGANESE 676 J ·1020 J *983 J 554 J 439 J 

MERCURY ·0.08 J 0.05 U 0.05 U *0.16 J ·0.05 J 

NICKEL 10.7 16.4 14.6 15_2 10.9 

POTASSIUM 300 J 298 J 288 J *412 J *350 J 

. SELENIUM 0.15 U 0.16 UJ 0.17 UJ 0.14 U 0.18 UJ 

SODIUM ·95.5 *72 J 42.9 U ·119 *65.4 J 

THALLIUM 0.15 U 0.16 U 0.19 U 0.14 UJ 0.18 U 

VANADIUM 12.1 13.6 J 11.4 J 13.5 15.4 J 

ZINC 16.6 J 18.1 J 16.3 J 19.5 J *28.8 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON 1 1800 J I. 1500 J 1800 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound_ 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003·SB-008·01 003·SB·013·01 003·SB·015·01 003·SB·DP1·09 003·SB·016·01 
DEPTH (feet): 0.0·4.0' 0.0·4.0' 0.0·4.0' 0.0·4.0' 0.0·4.0' 
SAMPLE DATE: 07/21197 07/14/97 09/22/97 09/22/97 07/26/97 
INVESTIGATION: OU3 OU3 OU3 OU3 ,OU3 
LOCATION: AOC08/AOC09 AOC13/AOC14 AOC15 AOC15 AOC16 
FIELD DUPLICATE OF: 003·SB·0 15·0 1 

VOLA TILES (J.lglkg) 

1,1,1-TRICHLOROETHANE 10 U 10 U 100 U 100 UJ 11 U 

1,1·DICHLOROETHANE 10 U 10 U 100 U 100 UJ 11 U 

1 ,2·DICHLOROETHENE (TOTAL) 10 U 10 U 100 U 100 UJ 11 U 

2·BUTANONE 3 J 5 J 100 U 100 UJ 2 J 

2-HEXANONE 10 U 10 UJ 100 U 100 UJ 11 U 

4·METHYL·2·PENTANONE 10 U 2 J 100 U 100 UJ 10 J 

ACETONE 11 U 52 J 270 230 J 29 U 

BROMOMETHANE 10 U 10 U 100 U 100 UJ 11 U 

CARBON DISULFIDE 10 U 10 U 100 U 100 UJ 1 J 

ETHYLBENZENE 10 U 10 U 100 U 100 UJ 11 U 

STYRENE 10 U 10 U 100 U 100 UJ 11 U 

TETRACHLOROETHENE 10 UJ 10 U 100 U 100 UJ 11 U 

TOLUENE 10 U 1 J 100 U 100 U 1 J 

TRICHLOROETHENE 1 J 10 U 100 U 100 UJ 12 

XYLENES, TOTAL 10 U 1 J 9 J 100 UJ 11 U 

SEMIVOLA TILES (J.lglkg) 

2-METHYLNAPHTHALENE 340 U 340 U 330 U 330 U 370 U 

ACENAPHTHENE 340 U 340 U 330 U 330 U 370 U 

ACENAPHTHYLENE 340 U 340 U 330 U 330 U 370 U 

ANTHRACENE 340 U 340 U 330 U 330 U 370 U 

BENZO(A)ANTHRACENE 340 U 340 U 330 U 330 U 19 J 

BENZO(A)PYRENE 340 U 340 U 330 U 330 U 22 J 

BENZO(B)FLUORANTHENE 340 U 340 U 330 U 330 U 19 J 

BENZO(G,H,I)PERYLENE 340 U 340 U 330 U 330 U 15 J 

BENZO(K)FLUORANTHENE 340 U 340 U 330 U 330 U 25 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
""I:mk space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-008-01 003-5B-013-01 003-5B-015-01 003-SB-DP1-09 003-5B-016-01 

DEPTH (feel): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 

SAMPLE DATE: 07/21197 07/14/97 09/22/97 09/22/97 07/26/97 

INVESTIGATION: OU3 OU3 OU3 OU3 ,OU3 

LOCATION: AOC08/AOC09 AOC13/AOC14 AOC15 AOC15 AOC16 

FIELD DUPLICATE OF: 003-5B-015-01 

SEMIVOLA TILES (pg/kg) 

BI5(2-ETHYLHEXYL)PHTHALA TE 340U 340 U 330 U 330 U 370 U 

BUTYLBENZYLPHTHALATE 340 U 340 U 330 U 330 U 370 U 

CARBAZOLE 340 U 340 U 330 U 330 U 370 U 

CHRYSENE 340 U 340 U 330U 330 U 26 J 

DI-N-BUTYL PHTHALATE 340 U 340 U 330 U 330 U 370 U 

DI-N-OCTYL PHTHALATE 340 U 340 U 330 U 330 U 370 U 

DIBENZO(A,H)ANTHRACENE 340 U 340 U 330 U 330 U 11 J 

DIBENZOFURAN 340 U 340 U 330 U 330 U 37Q U 

FLUORANTHENE 340 U 13 J 330 U 330 U 29 J 

FLUORENE 850 U 340 U 330 U 330 U 370 U 

INDENO( 1 ,2,3-CD)PYRENE 340 U 340 U 330 U 330 U 19 J 

NAPHTHALENE 340 U 340 U 330 U 330 U 370 U 

PHENANTHRENE 340 U 340 U 330 U 330 U 370 U 

PHENOL 340 U 340 U 330 U 330 U 370 U 

PYRENE 340 U 13 J 330 U 330 U 26 J 

PCBs (pg/kg) 

AROCLOR-1016 34 U 34 U 33 U 33 U 36 U 

AROCLOR-1254 34 U 34 U 33 U 33 U 36 U 

METALS (mg/kg) 

ALUMINUM 2270 J 2530 J 2390 1980 ·5260 J 

A~TIMONY 3.4 UJ 2.8 UJ 2.9.UJ 2.2 UJ 4.1 UJ 

ARSENIC 1.5 0.91 U 1.1 U 1.2 U 2.8 J 

BARIUM 18.2 J 32.7 J 11.9 10.2 ·135 J 

BERYLLIUM ·0.2 ·0.07 ·0.18 ·0.15 0.26 U 

CADMIUM 0.36 U 0.29 U 0.36 U 0.28 U 0.43 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
ND Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 

• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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.TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUM8ER: 003-S8-008-01 003-S8-013-01 003-S8-015-01 003-S8-DP1-09 003-S8-016-01 

DEPTH (feel): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 07/21/97 07/14/97 09/22/97 09/22/97 07/26/97 
INVESTIGATION: OU3 OU3 OU3 OU3 .OU3 
LOCATION: AOC08/AOC09 AOC13/AOC14 AOC15 AOC15 AOC16 
FIELD DUPLICATE OF: 003-S8-015-01 

METALS (mg/kg) 

CALCIUM 22400 J 4240 J 12600 13000 5920 J 

CHROMIUM 7.1 6.3 8.1 J 6.2 J 7.4 

COBALT *3.5 J *4.8 J *3.5 *3.2 *6.3 

COPPER 3.6 U 3.8 2.1 1.7 5.2 J 

CYANIDE 0.25 U 0.25 U 0.25 U 0.25 U 0.28 U 

HEXAVALENT CHROMIUM 2 U 2 U 2 U 2 U 

IRON 4900 J 6440 J 5440 J 4810 J *14300 J 

LEAD 1.8 J 2.8 2.8 J 2.7 J 3.5 J 

MAGNESIUM 4930 J 2130 J 3330 J 3560 J 1790 J 

MANGANESE 225 J 285 J 107 J 95.9 J *1910 J 

MERCURY 004 U *0.19 J 0.04 U 0.04 U 0.05 U 

NICKEL 7.3 8.2 7.9 6.8 11.6 J 

POTASSIUM 249 J 276 J 253 212 327 J 

SELENIUM 0.19 UJ 0.15 U 0.16 UJ 0.17 UJ 0.2 UJ 

SODIUM *75 J *55.3 *96.9 J *78.6 J *141 J 

THALLIUM 0.24 U 0.15 U 0.16 UJ 0.17 U 0.2 U 

VANADIUM 8.9 J 9.9 9.5 8.3 19.6 J 

ZINC 11.1 U 13.4 J 12.4 J 11.1 J 19.1 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 970 J 740 J *19000 J 

GENERAL CHEMISTRY 
7.9 11.3 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• • Indicates that the concentration displayed exceeds the background concentration . 
.. • .. nk space Indicates that the sample was not analyzed for this particular comDound. 
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SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
L0CATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g'kg) 

1,1,1-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL), 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BROMOMETHANE 

CARBON DISULFIDE 

ETHYLBENZENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

SEMIVOLA TILES (~g'kg) 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-017-01 003-SB-018-01 003-SB-023-01 003-SB-026-01 003-SB-027 -01 

0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
07/25/97 07/26/97 08/09/97 09/20/97 08/22/97 

OU3 OU3 OU3 OU3 OU3 
AOC17 AOC18 AOC23 AOC26 AOC27 

11 U 10 U 10 U 100 U 100 U 

11 U 10 U 10 U 100 U 100 U 

11 U 10 U 10 U 100 U 100 U 

5 J 1 J 10 U 100 U 100 U 

11 U 10 U 10 U 100 U 100 U 

2 J 10 U 10 U 100 U 100 U 

53 U 10 U 8 J 200 100 U 

11 U 10 U 10 U 100·U 100 U 

11 U 10 U 10 U 100 U 100 U 

11 U 10 U 10 U 100 U 100 U 

11 U 10 U 10 U 100 U 100 U 

11 U 1 J 10 U 100 U 100 U 

1 J 10 U 1 J 100 U 100 U 

11 U 2 J 4 J 6 J 100 U 

1 J 10 U 10 U 100 U 100 U 

120 J 340 U 340 U 340 U 330 U 

210 J 340 U 340 U 340 U 330 U 

760 340 U 340 U 340 U 330 U 

640 340 U 340 U 340 U 330 U 

2700 340 U 340 U 340 U 330 U 

1700 340 U 340 U 340 U 330 U 

2100 340 U 340 U 340 U 330 U 

640 340 U 340 U 340 U 330 U 

1300 340 U 340 U 340 U 330 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 

• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this partlcular.compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-5B-0 17 -01 003-5B-018-01 003-SB-023-0 1 003-5B-026-0 1 003-5B-027-01 

DEPTH (feel): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 07/25/97 07/26/97 08/09/97 09/20/97 08/22/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC17 AOC18 AOC23 AOC26 AOC27 
FIELD DUPLICATE OF: 

SEMIVOLATILES (J,lg/kg) 

BIS(2-ETHYLHEXYL)PHTHALA TE 350 U 340 U 340 U 340 U 25 J 

BUTYLBENZYLPHTHALATE 350 U 340 U 340 U 340 U 330 U 

CARBAZOLE 400 340 UJ 340 U 340 U 330 U 

CHRYSENE 1700 340 U 340 U 340 U 330 U 

DI-N-BUTYL PHTHALATE 28 J 340 U 340 U 340 U 330 U 

DI-N-OCTYL PHTHALATE 350 U 340 U 340 U 340 U 330 U 

DIBENZO(A,H)ANTHRACENE 400 340 U .340 U 340 U 330 U 

DIBENZOFURAN 250 J 340 U 340 U 340 U 330 U 

FLUORANTHENE 5600 340 U 340 U 340 U 330 U 

FLUORENE 400 340 U 340 U 340 U 330 U 

INDENO(1,2,3-CD)PYRENE 830 340 U 340 U 340 U 330 U 

NAPHTHALENE 55 J 340 U 340 U 340 U 330 U 

PHENANTHRENE 4500 340 U 340 U 340 U 330 U 

. PHENOL 350 U 340 U 340 U 340 U 330 U 

PYRENE 4000 340 U 340 U 340 U 330 U 

PCBs (J,lg/kg) 

AROCLOR-1016 35 U 34 U 34 U 33 U 33 U 

AROCLOR-1254 35 U 34 U 34 U 33 U 33 U 

METALS (mg/kg) 

ALUMINUM 3300 J 2860 J 2500 J 1660 2550 J 

ANTIMONY *3.4 J 3.4 UJ 3.3 UJ 2.8 UJ 3.5 UJ 

ARSENIC 2.7 J 0.54 J 1.2 J 1.8 J 0.6 

BARIUM 27.5 J 23 J 12.1 J 10.5 9.1 J 

BERYLLIUM 0.15 U 0.18 U ·0.18 *0.11 ·0.15 

CADMIUM 1.5 U 0.36 U 0.35 U 0.35 U 0.37 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
ND Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• • Indicates that the concentration displayed exceeds the background concentration, 
-'",nk space indicates that the sample was not analyzed for this particular comnound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-017 -01 003-5B-018-01 003-5B-023-01 003-5B-026-01 003-5B-027-01 
DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 -4.0' 
SAMPLE DATE: 07'25/97 07'26'97 08'09'97 09'20'97 08'22'97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC17 AOC18 AOC23 AOC26 AOC27 
FIELD DUPLICATE OF: 

METALS (mglkg) 

CALCIUM 5780 J 6020 J 4490 J 23500 1490 J 

CHROMIUM *12.6 7.5 6.7 J 6.5 J 8.2 

COBALT *7.1 J *7.9 *4.5 *5 *6.4 J 

COPPER *60.7 J *10.2 J *7.6 0.93 1.3 

CYANIDE 0.27 U 0.26 U 0.25 U 0.25 U 0.25 U 

HEXAVALENT CHROMIUM 2 U 2 U 

IRON *48400 J 5140 J 6480 J 4190 J 4300 J 

LEAD *733 J *6.4 J 2.9 J 1.6 J 2 

MAGNESIUM 2630 J 2980 J 2220 J 6050 J 1390 J 

MANGANESE 341 J 138 J 117 J 276 J' 43.8 J 

MERCURY 0.03 U 0.05 U 0.04 U 0.04 U *0.06 J 

NICKEL *20.6 J 18 J 8.5 7.1 9.5 

POTASSIUM *411 J 287 J 282 J 159 230 J 

SELENIUM 0.14 UJ 0.18 UJ 0.18 UJ 0.16 UJ 0.19 UJ 

SODIUM *156 J 42.5 U *94.7 J *58.2 J *77.9 J 

THALLIUM 0.15 U 0.2 U 0.18 UR 0.16 UJ 0.19 U 

VANADIUM *23 J 11.4 J *21.1 7.6 10.6 J 

ZINC 21 J 18.8 J 13.4 J 9.6 J 15.4 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 960 J 

GENERAL CHEMISTRY 

8.4 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
* • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-028-01 003-SB-029-01 003-SB-030-01 003-SB-032-01 003-SB-033-01 
DEPTH (feet): ·0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 09/16/97 09/15/97 08/23/97 08/25/97 09/07/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC28 AOC29 AOC30 AOC32 AOC33 
FIELD DUPLICATE OF: 

VOLA TILES (l.Ig/kg) 

1,1,1-TRICHLOROETHANE 100 U 100 U 51 U 11 U 100 U 

1,1-DICHLOROETHANE 100 U 100 U 51 U 11 U 100 U 

1 ,2-DICHLOROETHENE (TOTAL) 100 U 100 U 51 U 11 100 U 

2-BUTANONE 100 U 50 J 32 J 11 U 100 U 

2-HEXANONE 100 U 100 U 51 U 11 U 100 U 

4-METHYL-2-PENTANONE 34 J 51 J 34 J 5 J 100 U 

ACETONE 100 U 160 U 200 20 100 U 

BROMOMETHANE 100 U 100 U 51 U 11 U 100 U 

CARBON DISULFIDE 100 U 13 J 51 U 11 U 100 U 

ETHYLBENZENE 100 U 100 U 51 U 11 U 100 U 

STYRENE 100 U 100 U 51 U 11 U 100 U 

TETRACHLOROETHENE 100 U 100 U 51 U 1 J 100 U 

TOLUENE 100 U 100 U 3 J 1 J 100 U 

TRICHLOROETHENE 100 U 100 U 51 U 1 J 100 U 

XYLENES, TOTAL 100 U 100 U 6 J 11 U 100 U 

SEMIVOLA TILES (l.Ig/kg) 

2-METHYLNAPHTHALENE 1000 J 350 U 340 U 360 U 340 U 

ACENAPHTHENE 650 J 350 U· 340 U 360 U 340 U 

ACENAPHTHYLENE 3500 U 350 U 340 U 360 U 340 U 

ANTHRACENE 110 J 350 U 340 U 360 U 340 U 

BENZO(A)ANTHRACENE 3500 U 18 J 340 U 36 J 92 J 
BENZO(A)PYRENE 3500 U 15 J 340 U 25 J 58 J 
BENZO(B)FLUORANTHENE 3500 U 12 J 340 U 33 J 73 J 
BENZO(G,H,I)PERYLENE 3500 U 350 U 340 U 21 J 34 J 
BENZO(K)FLUORANTHENE 3500 U 14 J 340 U 25 J 64 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
D1ank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-028-0 1 003-SB-029-0 1 003-SB-030-0 1 003-SB-032-01 003-SB-033-01 

DEPTH (feel): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 09/16/97 09/15/97 08/23/97 08/25/97 09/07/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC28 AOC29 AOC30 AOC32 AOC33 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

BIS(2-ETHYLHEXYL)PHTHALA TE 19000 U 350 U 60 J 18 J 340 U 

BUTYLBENZYLPHTHALATE 3500 U 350 U 340 U 360 U 340 U 

CARBAZOLE 3500 U 350 U 340 U 360 U 340 U 

CHRYSENE , 3500 U 21 J 340 U 21 J 70 J 

DI-N-BUTYL PHTHALATE 3500 U 350 U 340 U 360 U 340 U 

DI-N-OCTYL PHTHALATE 3500 U 350 U 340 U 360 U 340 U 

DIBENZO(A,H)ANTHRACENE 3500 U 350 U 340 U 360 U 33 J 

DIBENZOFURAN 3500 U 350 U 340 U 360 U 340 U 

FLUORANTHENE 100 J 39 J 340 U 49 J 88 J 

FLUORENE 760 J 350 U 340 U 360 U 340 U 

INDENO(1,2,3-CD)PYRENE 3500 U 350 U 340 U 15 J 46 J 

NAPHTHALENE 3500 U 350 U 340 U 360 U 340 U 

PHENANTHRENE 1200 J 29 J 340 U 32 J 340 U 

PHENOL 3500 U 350 U 340 U 360 U 340 U 

PYRENE 340 J 35 J 340 U 43 J 78 J 

PCBs (~g/kg) 

AROCLOR-l016 34 U 34 U 150 35 U 34 U 

AROCLOR-1254 34 U 34 U 34 U 35 U 34 U 

METALS (mg/kg) 

ALUMINUM 3150 J 2840 J 2700 J ·3910 J 1510 J 

ANTIMONY 2.4 UJ 2.6 UJ 3.5 UJ 3.3 UJ 3 UJ 

ARSENIC 1.6 0.97 1 2 0.74 

BARIUM 29.5 J 21.2 J 19.7 J 40.2 J 7.5 J 

BERYLLIUM 0.2 U 0.21 U ·0.16 ·0.22 0.17 U 

CADMIUM 0.31 U 0.32 U 0.37 U 0.34 U 0.38 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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.TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUM8ER: 003-S8-028-01 003-S8-029-01 003-S8-030-01 003-S8-032-01 003-S8-033-01 

DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 09/16/97 09/15/97 08/23/97 08/25/97 09107197 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC28 AOC29 AOC30 AOC32 AOC33 
FIELD DUPLICATE OF: 

METALS (mglkg) 

CALCIUM 34100 J 5260 J 14500 J 4350 J 1460 J 

CHROMIUM °9.7 8.8 6.5 6.1 3.6 

C08ALT °5 °4.1 3.2 U °6 J °2.4 

COPPER °26.2 J °23.1 J °7.3 °6.5 2.3 U 

CYANIDE 0.26 UJ 0.26 UJ 0.25 U 0.27 U 0.25 U 

HEXAVALENT CHROMIUM 2 U 2 U 

IRON 7200 J 6470 J 6260 J 8310 J 3750 J 

LEAD 4.3 °10.3 2.1 '14.5 1.7 J 

MAGNESIUM 7000 J 2040 J 4550 J 2260 J 857 J 

MANGANESE 210 J 163 J 164 J 295 J 33.6 J 

MERCURY 0.04 U 0.04 U °0.05 J 0.05 U 0.04 U 

NICKEL 8.4 8.8 7.6 11.9 4.9 

POTASSIUM '497 306 '374 J °381 J 166 

SELENIUM 0.18 UJ 0.2 U 0.18 UJ 0.88 UJ 0.19 UJ 

SODIUM '364 J °93.5 J °188 J °94.9 J °74.6 

THALLIUM 0.19 U 0.2 U 0.18 U 0.18 U 0.19 U 

VANADIUM 11 J 17.1 J 14 J 12.3 J 11.5 

ZINC 20.6 J *52.7 J 14 J '49.7 J 7.9 J 

MISCELLANEOUS PARAMETERS (mglkg) 

ITOTAL ORGANIC CAR80N I 2000 J 
GENERAL CHEMISTRY 

780 J 

10.8 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• • Indicates that the concentration displayed exceeds the background concentration, 
"lank space Indicates that the sample was not analyzed for this particular comDound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-034-01 003-SB-035-01 003-SB-036-01 003-SB-037-01 003-SB-DP1-03 

DEPTH (feel): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 -4.0' 
SAMPLE DATE: 07129197 07128197 08112197 08106197 08/06197 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC34 AOC35 AOC36 AOC37 AOC37 

F!ELD DUPLICATE OF: 003-SB-037 -01 

VOLATILES (~g/kg) 

l,l,l-TRICHLOROETHANE 10 U 11 U 10 U 29 U 29 U 

l,l-DICHLOROETHANE 10 U 11 U 10 U 29 U 29 U 

l,2-DICHLOROETHENE (TOTAL) 10 U 11 U 10 U 29 U 29 U 

2-BUTANONE 10 U 3 J 8 J 81 29 U 

2-HEXANONE 10 U 11 U 1 J 29 U 29 U 

4-METHYL-2-PENTANONE 10 U 11 U 7 J 21 J 29 U 

ACETONE 10 U 24 U 9 J 340 42 

BROMOMETHANE 10 U 11 U 10 U 29 U 29 U 

CARBON DISULFIDE 10 U 11 U 10 U 29 U 29 U 

ETHYLBENZENE 10 U 11 U 10 U 2 J 29 U 

STYRENE 10 U 11 U 10 U 29 U 29 U 

TETRACHLOROETHENE 10 U 11 UJ 10 U 16 J 7 J 

TOLUENE 1 J 1 J 10 U 5 J 3 J . 

. TRICHLOROETHENE 10 U 3 J 10 UJ 22 J 10 J 

XYLENES, TOTAL 10 U 11 U 1 J 6 J 29 U 

SEMIVOLA TILES (~g1kg) 

2-METHYLNAPHTHALENe 350 U 380 U 340 U 390 U 390 U 

ACENAPHTHENE 350 U 380 U 340 U 390 U 390 U 

ACENAPHTHYLENE 350 U 380 U 340 U 390 U 390 U 

ANTHRACENE 350 U 380 U 340 U 390 U 390 U 

BENZO(A)ANTHRACENE 350 U 39 J 340 U 390 U 390 U 

BENZO(A)PYRENE 350 U 26 J 340 U 390 U 390 U 

BENZO(B)FLUORANTHENE 350 U 47 J 340 U 390 U 390 U 

BENZO(G,H,I)PERYLENE 350 U 17J 340 U 390 U 390 U 

BENZO(K)FLUORANTHENE 350 U 26 J 16 J 390 U 390 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-034-01 003-SB-035-01 003-SB-036-01 003-SB-037-01 003-SB-DP1-03 
DEPTH (feel): 0.0 - 4.0' 0.0 - 4.0' 0.0 -4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: - 07/29/97 07/28/97 08/12/97 08/06/97 08/06/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC34 AOC35 AOC36 AOC37 AOC37 
FIELD DUPLICATE OF: 003-SB-037-01 

SEMIVOLA TILES (Jl9lkg) 

BIS(2-ETHYLHEXYL)PHTHALA TE 350 U 380 U 340 U 390 U 390 U 

BUTYLBENZYLPHTHALATE 350 U 380 U 340 U 390 U 390 U 

CARBAZOLE 350 U 380 U 340 U 390 UJ 390 UJ 

CHRYSENE 350 U 39 J 11 J 390 U 390 U 

DI-N-BUTYL PHTHALATE 350 U 380 U 340 U 390 U 390 U 

DI-N-OCTYL PHTHALATE 350 U 380 U 340 U 390 U 390 U 

DIBENZO(A,H)ANTHRACENE 350 U 380 U 340 U 390 U 390 U 

DIBENZOFURAN 350 U 380 U 340 U 390 U 390 U 

FLUORANTHENE 350 U 92 J 10 J 390 U 390 U 

FLUORENE 350 U 380 U 340 U 390 U 390 U 

INDENO( 1, 2, 3-CD)PYRENE 350 U 21 J 340 U 390 U 390 U 

NAPHTHALENE 350 U 380 U 340 U 390 U 390 U 

PHENANTHRENE 350 U 49 J 340 U 390 U 390 U 

PHENOL 350 U 380 U 340 U 390 U 390 U 

PYRENE 350 U 65 J 12 J 390 U 390 U 

PCBs (JIg/kg, 

AROCLOR-1016 34 U 38 U 33 U 38 U 39 U 
AROCLOR-1254 34 U 38 U 33 U 38 U 39 U 

METALS (mglkg, 

ALUMINUM ·4870 "5890 ·3460 "6880 "7830 

ANTIMONY 3.5 UR 3.6 UR 3.6 U 3.8 UJ 3.2 UJ 

ARSENIC 1.4 J 2.5 J 0.93 J 4.7 5.9 

BARIUM 19.6 J 108 J 29.2 67.4 J 63.2 J 

BERYLLIUM 0.2 U 0.41 U ·0.15 0.42 U 0.27 U 

CADMIUM 0.37 U ·0.75 0.38 U 0.4 U 0.34 U 

(1' Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
* - Indicates that the concentration displayed exceeds the background concentration. 
Q1ank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

5AMPLE NUMBER: 003-5B-034-0 1 003-5B-035-01 003-5B-036-01 003-5B-037-01 003-5B-DP1-03 

DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0- 4.0' 0.0 - 4.0' 
5AMPLE DATE: 07/29/97 07/2B/97 OB/12/97 OB/06/97 OB/06/97 

INVE5TIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC34 AOC35 AOC36 AOC37 AOC37 
FIELD DUPLICATE OF: 003-5B-037 -01 

METALS (mg/kg) 

CALCIUM 2960 J 31600 J 9720 J 26200 J 20900 J 

CHROMIUM "14.3 "B4 "91 J "15 J "20.3 J 

COBALT "6 J *5.4 J "5.5 "6.B J "7.1 J 

COPPER "49.4 "1360 "6.B "9.8 "11.7 

CYANIDE 0.26 U 0.2B U 0.25 U 0.29 U 0.29 U 

HEXAVALENT CHROMIUM *6 "5 

IRON 9880 J 10600 J 5380 J "13300 J "14300 J 

LEAD "5.7 "150 "31.6 J "5.8 J "5.2 J 

MAGNESIUM 2710 J *14100 J 3690 J "11200 J *10600 J 

MANGANESE 105 J 323 J 104 J 500 J 348 J 

·MERCURY 0.04 U "0.1 0.04 U 0.05 U "0.05 

NICKEL 12.6 J *33.5 J 9.9 16.3 J "24.7 J 

POTASSIUM "505 J *906 J "515 J "1130 J "832 J 

SELENIUM 0.93 UR 0.21 UR 0.19 UJ O.BB UR 0.8 UR 

SODIUM *147 J *176 J *184 J "256 J "339 J 

THALLIUM 0.19 UJ 0.21 UJ 0.19 U 0.18 U 0.16 U 

VANADIUM 18.1 *23.4 11.3 *28.7 "23.8 

ZINC "29.2 J "479 J *102 J *35.7 J *30.6 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 1200 J 

GENERAL CHEMISTRY 
8.6 9.1 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit is shown In parentheses. 
* - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-038-01 003-SB-039-01 003-SB-046-01 003-SB-DP1-08 003-SB-047-01 

DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0-4.0' 

SAMPLE DATE: 07/23/97 09/25/97 09/19/97 09/19/97 09/23/97 

INVESTIGATION: OU3 OU3 OU3 OU3 .. OU3 

LOCATION: AOC38 AOC39 AOC46 AOC46 AOC47 

FIELD DUPLICATE OF: 003-SB-046-0 1 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 11 U 110 U 100 U 100 U 110 U 

1,1-DICHLOROETHANE 11 U 110 U 100 U 100 U 110 U 

1,2-DICHLOROETHENE (TOTAL) 11 U 110 U 100 U 100 U 110 U 

2-BUTANONE 2 J 51 J 100 U 100 U 65 J 
2-HEXANONE 1 J 110 U 100 U 100 U 110 U 

4-METHYL-2-PENTANONE 2 J 30 J 100 U 100 U 47 J 
ACETONE 18 U 400 59 J 280 500 

BROMOMETHANE 11 U 110 U 100 U 100 U 110 U 

CARBON DISULFIDE 1 J 110 U 100 U 100 U 110 U 

ETHYLBENZENE 11 U 110 U 100 U 100 U 110 U 

STYRENE 11 U 110 U 100 U 100 U 110 U 

TETRACHLOROETHENE 1 J 110 U 100 U 100 U 110 U 

TOLUENE 11 U 14 J 100 U 100 U 110 U 

TRICHLOROETHENE 22 110 U 100 U 100 U 110 U 

XYLENES, TOTAL 11 U 7 J 100 U 13 J 110 U 

SEMIVOLA TILES (~gfkg) 

2-METHYLNAPHTHALENE 370 U 350 U 340 U 340 U 370 U 

ACENAPHTHENE 11 J 29 J 340 U 340 U 370 U 

ACENAPHTHYLENE 370 U 350 U 340 U 340 U 370 U 

ANTHRACENE 24 J 50 J 340 U 340 U 370 U 

BENZO(A)ANTHRACENE 140 J 330 J 340 U 340 U 370 U 

BENZO(A)PYRENE 110 J 170 J 340 U 340 U 370 U 

BENZO(B)FLUORANTHENE 120 J 300 J 340 U 340 U 370 U 

BENZO(G,H,I)PERYLENE 100 J 140 J 340 U 340 U 370 U 

BENZO(K)FLUORANTHENE 90 J 140 J 340 U 340 U 370 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection IImll The detection limit Is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
-. "nk space Indicates that the sample was not analyzed for this particular co",·"'und. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-038-0 1 003-SB-039-01 003-SB-046-01 003-SB-DP1-08 003-SB-047-01 

DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 -4.0' 0.0 - 4.0' 
SAMPLE DATE: 07/23/97 09/25/97 09/19/97 09/19/97 09/23/97 

INVESTIGATION: OU3 OU3 OU3 OU3 ,OU3 
LOCATION: AOC38 AOC39 AOC46 AOC46 AOC47 

FIELD DUPLICATE OF: 003-SB-046-01 

SEMIVOLA TILES (pg/kg) 

BIS(2-ETHYLHEXYL)PHTHALA TE 370 U 350 U 340 U 770U 370 U 

BUTYLBENZYLPHTHALATE 370 U 350 U 340 U 340 U 370 U 

CARBAZOLE 16 J 31 J 340 U 340 U 370 U 

CHRYSENE 140 J 190 J 340 U 340 U 370 U 

DI-N-BUTYL PHTHALATE 370 U 350 U 340 U 340 U 370 U 

DI-N-OCTYL PHTHALATE 370 U 350 U 340 U 340 U 370 U 

DIBENZO(A,H)ANTHRACENE 49 J 96 J 340 U 340 U 370 U 

DIBENZOFURAN 370 U 11 J 340 U 340 U 370 U 

FLUORANTHENE 320 J 570 340 U 340 U 370 U 

FLUORENE 17J 25 J 340 U 340 U 370 U 

INDENO(1.2,3-CD)PYRENE 100 J 170 J 340 U 340 U 370 U 

NAPHTHALENE 370 U 350 U 340 U 340 U 370 U 

PHENANTHRENE 270 J 340 J 340 U 340 U 370 U 

PHENOL 370 U 350 U 340 U 54 J 370 U 

PYRENE 300 J 440 340 U 340 U 370 U 

PCBs (pg/kg) 

AROCLOR-1016 37 U 35 U 34 U 34 U 36 U 
AROCLOR-1254 37 U 35 U 34 U 34 U 230 J 

METALS (mg/kg) 

ALUMINUM *5780 J 3240 J ·4170 *3590 ·4040 

AfliTIMONY 3.6 UJ 3.2 UJ 2.5 UJ *3.2 J 3 UJ 

ARSENIC 3 2.9 2.4 J 2.4 J 2.5 J 

BARIUM 72.9 J 33.9 J 37.8 37.2 81.1 

BERYLLIUM *0.38 ·0.16 ·0.25 ·0.21 ·0.23 

CADMIUM 0.38 U 0.4 U 0.31 U 0.37 U 0.38 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
ND Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates t~at the sample was not analyzed for this partlcular.compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIOLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-038-0 1 003-SB-039-0 1 003-SB-046-0 1 003-SB-DP1-08 003-SB-047-01 
DEPTH (feel): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 00 - 4.0' 
SAMPLE DATE: 07123197 09125197 09119197 09119197 09123197 
INVESTIGATION: OU3 OU3 OU3 OU3 ,OU3 
LOCATION: AOC38 AOC39 AOC46 AOC46 AOC47 
FIELD DUPLICATE OF: 003-SB-046-01 

METALS (mg/kg) 

CALCIUM 6930 J 16400 J 29100 23500 26800 

CHROMIUM *12.4 *45.1 J *16.9 J 9 J *10.8 J 

COBALT *5.2 J *5 *4.6 *4 *5.6 

COPPER *16.6 J *9.1 5.3 5.1 *13.2 

CYANIDE 0.28 U 0:27 U 0.26 U 0.26 U 0.27 U 

HEXAVALENT CHROMIUM *2 2 U 2 U 

IRON *11500 J 7970 J *11200 J 10100 J 9070 J 

LEAD *9.6 J *5 J 4.4 J 2.8 J *10.3 J 

MAGNESIUM 2840 J 6380 J *11000 J 8550 J 2830 J 

MANGANESE 511 J 388 J 387 J 363 J 669 J 

MERCURY 0.05 U 0.04 U 0.04 U 0.04 U 0.05 U 

NICKEL 11.7 13.2 12.3 9.4 16.7 

POTASSIUM 293 J 223 *437 *421 *388 . 

SELENIUM 0.19 UJ 0.21 UJ 0.19 UJ 0.78 UJ 0.2 UJ 

SODIUM *101 J *90.9 J *235 J *193 J *116 J 

THALLIUM 0.27 U 0.21 U *0.22 J 0.16 UJ *0.24 J 

VANADIUM 19.2 J 14.2 J 16 13.3 14.3 

ZINC *25.3 J 19.6 J 18.8 J 18.6 J *36.4 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I I 850 J 1300 J 

(1) Background values presented are the 95 percent upper confidence limIt (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Dillink space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

5AMPLE NUMBER: 003-5B-050-0 1 003-5B-DP1-10 003-5B-054-01 003-5B-055-01 003-5B-058-0 1 

DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
5AMPLE DATE: 09/24/97 09/24/97 08/04/97 08/24/97 08/19/97 

INVESTIGATION: OU3 OU3 OU3 OU3 ,OU3 
LOCATION: AOC50 AOC50 AOC54 AOC55 AOC58 
FIELD DUPLICATE OF: 003-5B-050-01 

VOLA TILES big/kg) 

1,1,1-TRICHLOROETHANE 110 U 110 U 1 J 11 U 56 

1,1-DICHLOROETHANE 110 U 110 U 11 U 11 U 9 J 
1 ,2-DICHLOROETHENE (TOTAL) 110 U 110 U 11 U 11 U 4 J 
2-BUTANONE 52 J 110 U 4 J 7 J 12 U 

2-HEXANONE 110 U 110 U 11 U 11 U 12 U· 

4-METHYL-2-PENTANONE 44 J 39 J 3 J 8 J 10 J 
ACETONE 350 440 25 U 14 12 U 

BROMOMETHANE 110 U 110 U 2 J 11 U 12 U 

CARBON DISULFIDE 110 U 110 U 1 J 11 U 1 J 
ETHYLBENZENE 110 U 110 U 1 J 11 U 12 U 

5TYRENE 110 U 110 U 11 U 11 U 12 U 

TETRACHLOROETHENE 110 U 110 U 11 U 11 U 4 J . 

. TOLUENE 12 J 12 J 1 J 11 U 12 U 

TRICHLOROETHENE 110 U 110 U 11 U 11 U 490 

XYLENES, TOTAL 110 U 110 U 2 J 11 U 12 U 

SEMIVOLA TILES (pg/kg) 

2-METHYLNAPHTHALENE 360 U 360 U 350 U 350 U 400 U 

ACENAPHTHENE 360 U 360 U 24 J 350 U 400 U 

ACENAPHTHYLENE 360 U 360 U 350 U 350 U 400 U 

ANTHRACENE 360 U 360 U 40 J 350 U 400 U 

BENZO(A)ANTHRACENE 360 U 360 U 120 J 350 U 400 U 

BENZO(A)PYRENE 360 U 360 U 85 J 350 U 400 U 

BENZO(B)FLUORANTHENE 360 U 360 U 110 J 350 U 400 U 

BENZO(G,H,I)PERYLENE 360 U 360 U 40 J 350 U 400 U 

BENZO(K)FLUORANTHENE 360 U 360 U 59 J 350 U 400 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set 
NO Indicates that the UCL was less than the detection limit The detection limit Is shown In parentheses. 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-050-0 1 003-SB-DP1-l0 003-SB-054-01 003-SB-055-01 003-SB-058-01 

DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 09/24/97 09/24/97 08/04/97 08/24/97 08/19/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC50 AOC50 AOC54 AOC55 AOC58 
FIELD DUPLICATE OF: 003-SB-050-0 1 

SEMIVOLA TILES (1J9/kg, 

BIS(2-ETHYLHEXYL)PHTHALA TE 360 U 340 U 350 U 20 J 17 J 

BUTYLBENZYLPHTHALATE 360 U 360 U 350 U 350 U 400 U 

CARBAZOLE 360 U 360 U 28 J 350 U 400 U 

CHRYSENE 360 U 360 U 110 J 350 U 400 U 

DI-N-BUTYL PHTHALATE 360 U 360 U 350 U 350 U 400 U 

DI-N-OCTYL PHTHALATE 360 U 360 U 350 U 350 U 400 U 

DIBENZO(A. H)ANTHRACENE 360 U 360 U 38 J 350 U 400 U 

DIBENZOFURAN 360 U 360 U 350 U 350 U 400 U 

FLUORANTHENE 360 U 360 U 320 J 350 U 400 U 

FLUORENE 360 U 360 U 19 J 350 U 400 U 

INDENO(1.2.3-CD)PYRENE 360 U 360 U 60 J 350 U 400 U 

NAPHTHALENE 360 U 360 U 350 U 350 U 400 U 

PHENANTHRENE 360 U 360 U 230 J 350 U 400 U 

PHENOL 360 U 360 U 350 U 350 U 400 U 

PYRENE 360 U 360 U 230 J 350 U 400 U 

PCBs (lJg/kg, 

AROCLOR-l016 35 U 35 U 35 U 35 U 39 U 
AROCLOR-1254 230 290 35 U 35 U 39 U 

METALS (mg/kg, 

ALUMINUM "3490 J "3610 J 3050 2590 J ·6670 J 

ANTIMONY 3.3 UJ 3.3 UJ 3.8.UR 4 UJ 4 UR 

ARSENIC 2.5 2.8 2.9 J 0.89 5.1 

BARIUM 38.6 J 123 J 18.1 J 18.5 J 72.4 J 

BERYLLIUM ·0.17 ·0.21 0.2 U ·0.15 ·0.7 J 

CADMIUM ·0.46 ·0.58 0.4 U 0.42 U ·0.59 

(1' Background values presented are the 95 percent upper confidence limit (UCL, based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• - Indicates that the concentration displayed exceeds the background concentration. 
-'"nk space Indicates that the sample was not analyzed for this particular cO"'''Qund. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-050-0 1 003-SB-DP1-10 003-SB-054-01 003-SB-055-01 003-SB-058-0 1 

DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 09'24'97 09'24'97 08'04'97 08'24'97 08'19'97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC50 AOC50 AOC54 AOC55 AOC58 
FiElD DUPLICATE OF: 003-SB-050-01 

METALS (mg/kg) 

CALCIUM 11700 J 11900 J 11000 J 19000 J 6940 J 

CHROMIUM ·19.5 J ·13.1 J 7.6 8.1 ·11.1 J 

COBALT ·6.5 *5.5 ·5.7 J 3.9 U *9.1 J 

COPPER ·9.6 *9 ·5.8 ·8.2 *13.3 

CYANIDE 0.27 U 0.27 U 0.27 U 0.26 U 0.3 U 

HEXAVALENT CHROMIUM 2 U 2 U 

. IRON 10500 J 10200 J 6980 J 6740 J 9810 J 

LEAD ·8.7 J ·7.1 J 3.9 1.9 ·7.7 J 

MAGNESIUM 4050 J 4170 J 5450 J 5960 J 1670 J 

MANGANESE 473 J *1060 J 168 J 199 J 185 J 

MERCURY 0.04 U 0.04 U 0.04 U ·0.12 0.04 U 

NICKEL 18.2 14.3 10.6 J 8.5 ·32.6 

POTASSIUM 309 334 341 J *505 J 297 

SElENIUM 0.21 UJ 0.21 U 0.19 UR 0.84 UJ ·1.3 J 

SODIUM ·99.3 J ·94.8 J *74.3 J ·113 J ·106 J 

THALLIUM 0.21 U 0.21 U 0.19 UJ 0.17 U 0.31 U 

VANADIUM 15.2 J 16 J 11.4 10.9 J ·33.5 J 

ZINC ·27.3 J *24.7 J 15.9 J 14.8 U ·25 J 

GENERAL CHEMISTRY 

8.9 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
ND Indicates that the UCL was less than the detection limit. The detection limit is shown In parentheses. 

• • Indicates that the concentration displayed exceeds the background concentration, 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-DP 1-04 003-SB-063-01 003-SB-068-01 003-SB-070-0 1 003-SB-071-01 

DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 08/19/97 08/05/97 09/21197 09/03/97 09/18/97 
INVESTIGATION: OU3 OU3 OU3 OU3 ,OU3 
LOCATION: AOC58 AOC63 AOC68 AOC70 AOC71 
FIELD DUPLICATE OF: 003-SB-058-0 1 

VOLA TILES (JIg/kg) 

1,1,1-TRICHLOROETHANE 21 28 110 U 100 U 110 U 

1,1-DICHLOROETHANE 2 J 11 U 110 U 100 U 110 U 

1,2-DICHLOROETHENE (TOTAL) 3 J 11 U 110 U 100 U 110 U 

2-BUTANONE 12 U 3 J 110 U 100 U 110 U 

2-HEXANONE 12 U 11 U 110 U 100 U 110 U 

4-METHYl-2-PENTANONE 12 U 1 J 31 J 100 U 58 J 
ACETONE 12 U 21 340 100 U 110 U 

BROMOMETHANE 12 U 11 U 110 U 100 U 110 U 

CARBON DISULFIDE 12 U 11 U 110 U 100 U 110 U 

ETHYLBENlENE 12 U 11 U 110 U 100 U 110 U 

STYRENE 12 U 11 U 110 U 100 U 110 U 

TETRACHLOROETHENE 1 J 18 110 U 100 U 110 U 

TOLUENE 12 U 1 J 110 U 100 U 13 U 

TRICHLOROETHENE 120 4 J 110 U 7 J 110 U 

XYLENES, TOTAL 12 U 1 J 110 U 100 U 110 U 

SEMIVOLA TILES (JIg/kg) 

2-METHYLNAPHTHALENE 400 U 350 U 370 U 340 U 360 U 

ACENAPHTHENE 400 U 350 U 370 U 340 U 360 U 

ACENAPHTHYLENE 400 U 350 U 370 U 340 U 360 U 

ANTHRACENE 400 U 350 U 370 U 340 U 360 U 

BENlO(A)ANTHRACENE 400 U 350 U 370 U 340 U 360 U 

BENlO(A)PYRENE 400 U 350 U 370 U 340 U 360 U 

BENlO(B)FLUORANTHENE 400 U 350 U 370 U 340 U 360 U 

BENlO(G,H,I)PERYLENE 400 U 350 U 370 U 340 U 360 U 

BENlO(K)FLUORANTHENE 400 U 350 U 370 U 340 U 360 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-DP 1-04 003-S8-063-01 003-S8-068-01 003-S8-070-01 003-SB-071-0 1 
DEPTH (feel): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 08'19'97 08'05'97 09/21197 09'03'97 09'18'97 
INVESTIGATION: OU3 OU3 OU3 OU3 ,OU3 
LOCATION: AOC58 AOC63 AOC68 AOC70 AOC71 
FIELD DUPLICATE OF: 003-SB-058-01 

SEMIVOLA TILES (~g/kg) 

BIS(2-ETHYLHEXYL)PHTHALA TE 71 J 350 U 370 U 340 U 360 U 

BUTYLBENZYLPHTHALATE 400 U 350 U 370 U 340 U 360 U 

CARBAZOLE 400 U 350 U 370 U 340 U 360 U 

CHRYSENE 400 U 350 U 370 U 340 U 360 U 

DI-N-BUTYL PHTHALATE 400 U 27 J 470 U 340 U 360 U 

DI-N-OCTYL PHTHALATE 400 U 350 U 370 U 340 U 360 U 

DIBENZO(A, H)ANTHRACENE 400 U 350 U .370 U 340 U 360 U 

DIBENZOFURAN 400 U 350 U 370 U 340 U 360 U 

FLUORANTHENE 400 U 350 U 370 U 340 U 360 U 

FLUORENE 400 U 350 U 370 U 340 U 360 U 

INDENO( 1,2, 3-CD)PYRENE 400 U 350 U 370 U 340 U 360 U 

NAPHTHALENE 400 U 350 U 370 U 340 U 360 U 

PHENANTHRENE 400 U 350 U 370 U 340 U 360 U 

. PHENOL 400 U 350 U 370 U 340 U 360 U 

PYRENE 400 U 350 U 370 U 340 U 360 U 

PCBs (~g'kg) 

AROCLOR-1016 39 U 35 U 37 U 34 U 36 U 
AROCLOR-1254 39 U 35 U 37 U 34 U 36 U 

METALS (mg'kg) 

ALUMINUM ·6350 J 2430 ·3790 2710 J ·5000 J 

ANTIMONY 4.2 UR 3.1 UJ 2.6 UJ 2.8 UJ 2.6 UJ 

ARSENIC 4.1 0.68 2.4 J 1.7 ·13.8 

BARIUM 85.5 J 10 J 82.8 18.7 J 43.5 J 

BERYLLIUM ·0.67 J 0.18 U ·0.19 0.11 U ·0.33 

CADMIUM 0.45 U 0.33 U 0.32 U 0.35 U 0.33 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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·TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-DP1-04 003-SB-063-01 003-SB-068-01 003-SB-070-01 003-SB-071-01 

DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 08/19/97 08/05/97 09/21197 09/03/97 09/18/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC58 AOC63 AOC68 AOC70 AOC71 
FIELD DUPLICATE OF: 003-SB-058-01 

METALS (mglkg) 

CALCIUM 6780 J 13400 J 1610 6530 J 13200 J 

CHROMIUM *10.3 J 7.2 J *9.4 J 5.9 ·11.6 

COBALT *10.4 J *3.9 J *7.2 *5.1 ·8.6 

COPPER *11.3 5.5 *10.9 ·8 J ·40.1 

CYANIDE 0.3 U 0:26 U 0.28 U 0.26 U 0.27 U 

HEXAVALENT CHROMIUM 2 U 2 U 2 U 

IRON 10200 J 6160 J *13600 J 6470 J *27700 J 

LEAD *9.4 J 3.1 J 3.8 J 2.6 J *10.8 J 

MAGNESIUM 1640 J 5790 J 1940 J 3420 J 7570 J 

MANGANESE 199 J 74.1 J ·881 J 180 J 580 J 

MERCURY 0.05 U 0.04 U 0.05 U 0.04 U 0.04 U 

NICKEL *31.2 8 J 16.8 10.8 *20.7 

POTASSIUM 288 280 J 295 207 *349 

SELENIUM *0.8 J 0.19 UR 0.18 UJ 0.18 UJ 0.15 UJ 

SODIUM *109 J ·107 J ·94.4 J *110 ·166 J 

THALLIUM 0.28 U 0.19 U *0.18 J 0.18 U 0.15 U 

VANADIUM *35.6 J 10.4 17.7 12 *26.5 

ZINC *25.7 J 15.1 J 21.5 J 14.7 J ·34 J 

MISCELLANEOUS PARAMETERS (mglkg) 

ITOTAL ORGANIC CARBON I 1200 J 1100 J 940 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• • Indicates that the concentration displayed exceeds the background concentration. 
-'",nk space Indicates that the sample was. not analyzed for this particular comnound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-073-01 003-SB-074-01 003-SB-DP1-02 003-SB-30D-Ol 003-SB-32D-Ol 

DEPTH (feel): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 5.0' 0.0 - 5.0' 
SAMPLE DATE: 07124197 07127197 07127197 10123197 12108197 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC73 AOC74 AOC74 MS-30D MS-32D 

FIELD DUPLICATE OF: 003-SB-074-01 

VOLA TILES (1J9/kg) 

1" 1,1-TRICHLOROETHANE 1 J 11 U 11 U 100 U 100 U 

l,l-DICHLOROETHANE 11 U 11 U 11 U 100 U 100 U 

l,2-DICHLOROETHENE (TOTAL) 15 11 U 11 U 100 U 100 U 

2-BUTANONE 4 J 5 J 9 J 190 100 

2-HEXANONE 11 U 11 U 11 U 100 UJ 100 U 

4-METHYL-2-PENTANONE 2 J 2 J . 2 J 120 49 J 

ACETONE 26 U 22 U 59 U 280 U 770 J 

BROMOMETHANE 11 U 11 U 11 U 100 U 100 UJ 

CARBON DISULFIDE 11 U 11 U 11 U 100 U 100 U 

ETHYLBENZENE 11 U 11 U 11 U 100 U 10 J 

STYRENE 11 U 11 U 11 U 100 U 33 J 

TETRACHLOROETHENE 3 J 2 J 11 UJ 100 U 100 U 

TOLUENE 1 J 11 U 2 J 100 U 7 J 

TRICHLOROETHENE 110 3 J 11 U 100 U 100 U 

XYLENES, TOTAL 1 J 11 U 1 J 100 U 45 J 

SEMIVOLA TILES (lJg/kg) 

2-METHYLNAPHTHALENE 370 U 360 U 360 U 

ACENAPHTHENE 370 U 360 U 360 U 

ACENAPHTHYLENE 370 U 360 U 360 U 

ANTHRACENE 370 U 360 U 360 U 

BENZO(A)ANTHRACENE 370 U 360 U 36Q U 

BENZO(A)PYRENE 370 U 360 U 360 U 

BENZO(B)FLUORANTHENE 370 U 360 U 360 U 

BENZO(G,H,I)PERYLENE 12 J 360 U 360 U 

BENZO(K)FLUORANTHENE 370 U 360 U 360 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soil data set. 
NO indicates that the UCL was less than the detection limit. The detection limit is shown in parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FiElD DUPLICATE OF: 

SEMIVOLA TILES (pg/kg) 

BI~(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

FLUORANTHENE 

FLUORENE 

INDENO(1,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PHENOL 

PYRENE 

PCBs (pg/kg) 

AROCLOR-1016 

AROCLOR-1254 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIQLEY, MINNESOTA 

003-SB-073-01 003-SB-074-01 003-SB-DP1-02 003-SB-30D-01 003-SB-32D-01 
0,0 - 4,0' 0,0 - 4,0' 0,0 - 4,0' 0.0 - 5.0' 0,0 - 5,0' 
07/24/97 07/27/97 07/27/97 10/23/97 12/08/97 

OU3 OU3 OU3 OU3 ,OU3 
AOC73 AOC74 AOC74 MS-30D MS-32D 

003-SB-074-01 

370 U 360 U 360 U 

370 U 360 U 360 U 

370 U 360 U 360 U 

370 U 360 U 360 U 

370 U 360 U 360 U 

40 J 360 U 360 U 

370 U 360 U 360 U 

370 U 360 U 360 U 

12 J 360 U 360 U 

370 U 360 U 360 U 

370 U 360 U 360 U 

370 U 360 U 360 U 

370 U 360 U 360 U 

370 U 360 U 360 U 

12 J 360 U 360 U 

36 U 35 U 35 U 

36 U 35 U 35 U 

*4140 J *4770 *4520 

*3.1 J 3,1 UR 3,6 UR 

2.6 J 2,5 J 2.1 J 

79.6 J 56,9 J 48,1 J 

0,19 U 0,25 U 0.27 U 

0,31 U 0,33 U 0.38 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FielD DUPLICATE OF: 

METALS (mg/kg) 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-073-01 003-SB-074-01 003-SB-DP1-02 003-SB-30D-0 1 003-SB-32D-0 1 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 5.0' 0.0 - 5.0' 
07/24/97 07/27/97 07/27/97 10/23/97 12/08/97 
OU3 OU3 OU3 OU3 OU3 
AOC73 AOC74 AOC74 MS-30D MS-32D 

003-SB-074-01 

6600 J 5100 J 6090 J 

9 8.9 *11.2 

*7.6 *6.8 J *6.6 J 

*8.1 J *9 *10.8 

0.27 U 0.27 U 0.27 U 

*13500 J 8750 J 9500 J 

*4.9 J 4.4 4.1 

4020 J 2130 J 2670 J 

829 J 661 J 505 J 

0.05 U 0.04 U 0.05 U 

13.5 J 13.4 J 15.3 J 

*436 J *476 J *595 J 

0.16 UJ 0.2 UR 0.19 UR 

*80.3 J *92.4 J *74.5 J 

0.17 U 0.2 UJ 0.19 UJ 

15.8 J 15 155 

*23.9 J 18.4 J *23.6 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
* - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular ~ompound. 

27 

BACKGROUND (1) 

56400 

9.3 

ND(10.1) 

5.7 

NO (2.5) 

11000 

4.8 

8580 

833 

NO (0.1) 

18.4 

342 

0.63 

NO (101) 

NO (0.61) 

20.6 

22.4 



§ 
o 
o o 
(.0) 

TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-PO 1-0 1 003-SB-P02-01 003-SB-P03-01 003-SB-P04-0 1 003-SB-P05-01 
DEPTH (feel): 0.0 - 4.0' 0.0 - 4.0' 00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 08/07/97 08/18/97 07/12/97 09/06/97 09/17197 

INVESTIGATION: OU3 OU3 OU3 OU3 pU3 
LOCATION: P01 P02 P03 P04 P05 
FIELD DUPLICATE OF: 

VOLATilES (~g/kg' 

1,1,1-TRICHLOROETHANE 100 U 25 U 11 U 110 U 100 U 

1,1-DICHLOROETHANE 100 U 25 U 11 U 110 U 100 U 

1,2-DICHLOROETHENE (TOTAL) 100 U 25 U 11 U 110 U 100 U 

2-BUTANONE 100 U 25 U 17J 74 J 74 J 

2-HEXANONE 100 U 25 U 11 UJ 110 U 100 U 

4-METHYL-2-PENTANONE 100 U 25 U 2 J 85 J 100 U 

ACETONE 100 U 170 J .91 J 180 140 

BROMOMETHANE 100 U 25 U 11 U 110 U 100 U 

CARBON DISULFIDE 100 U 25 U 1 J 110 U 100 U 

ETHYLBENZENE 100 U 25 U 1 J 110 U 100 U 

STYRENE 100 U 25 U 11 U 110 U 100 U 

TETRACHLOROETHENE 100 U 25 U 11 U 110 U 100 U 

TOLUENE 100 U 25 U 1 J 110 U 17 U 

TRICHLOROETHENE 100 UJ 3 J 1 J 110 U 100 U 

XYLENES, TOTAL 100 U 4 J 3 J 110 U 100 U 

SEMIVOLA TilES (~g/kg, 

2-METHYLNAPHTHALENE 330 U 340 U 78 J 350 U 340 U 

ACENAPHTHENE 330 U 37 J 380 350 U 340 U 

ACENAPHTHYLENE 330 U 340 U 19 J 350 U 340 U 

ANTHRACENE 330 U 51 J 610 350 U 340 U 

BENZO(A)ANTHRACENE 330 U 180 J 3500 350 U 340 U 

BENZO(A)PYRENE 330 U 130 J 1500 350 U 340 U 

BENZO(B)FLUORANTHENE 330 U 170 J 3600 350 U 340 U 

BENZO(G,H,I)PERYLENE 330 U 47 J 820 350 U 340 U 

BENZO(K)FLUORANTHENE 330 U 120 J 910 350 U 340U 

(1) Background values presented are the 95 percent upper confidence limit (UCl) based on the background soli data set. 
NO Indicates that the Uel was less than the detection limit. . The detection limit Is shown In parentheses. 
• - Indicates that the concentration displayed exceeds the background concentration. 
",Illnk space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 04 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-PO 1-0 1 003-SB-P02-01 003-SB-P03-01 003-SB-P04-01 003-SB-P05-01 

DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 

SAMPLE DATE: 08/07/97 08/18/97 07/12/97 09/06/97 09/17197 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: P01 P02 P03 P04 P05 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/kg) 

BIS(2-ETHYLHEXYL)PHTHALA TE 330 U 20 J 380 U 350 U 340 U 

BUTYLBENZYLPHTHALATE 330 U 340 U 350 U 350 U 340 U 

CARBAZOLE 330 U 35 J 530 350 U 340 U 

CHRYSENE 330 U 170 J 1600 350 U 340 U 

DI-N-BUTYL PHTHALATE 330 U 340 U 13 J 350 U 340 U 

DI-N-OCTYL PHTHALATE 330 U 12 J 350 U 350 U 340 U 

DIBENZO(A,H)ANTHRACENE 330 U 340 U 370 350 U 340 U 

DIBENZOFURAN 330 U 340 U 150 J 350 U 340 U 

FLUORANTHENE 330 U 390 5200 350 U 340 U 

FLUORENE 330 U 23 J 290 J 350 U 340 U 

INDENO(1,2,3-CD)PYRENE 330 U 86 J 1100 350 U 340 U 

NAPHTHALENE 330 U 340 U 78 J 350 U 340 U 

PHENANTHRENE 330 U 300 J 5000 350 U 340 U 

PHENOL 330 U 45 J 350 U 350 U 340 U 

PYRENE 330 U 290 J 4800 350 U 340 U 

PCBs (lJg/kg) 

AROCLOR-1016 33 U 33 U 35 U 35 U 34U 

AROCLOR-1254 33 U 33 U 35 U 35 U 34 U 

METALS (mglkg) 

AIJJMINUM *4270 3020 J ·5120 J 2550 J 2800 J 

A~TlMONY *3.2 J ·3.4 UR 3 UJ 3.2 UJ 3 UJ 

ARSENIC 0.56 1.5 3.1 J 1.1 1.5 

BARIUM 14.4 J 57.1 J 61.2 J 28.5 J 22.6 J 

BERYLLIUM 0.23 U 0.16 U ·0.25 0.12 U ·0.15 

CADMIUM 0.33 U 0.36 U 0.31 U 0.4 U 0.38 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 

• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was· not analyzed for this particular compound. 
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.TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-P01-01 003-SB-P02-01 003-SB-P03-01 003-SB-P04-01 003-SB-P05-01 
DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 08(07(97 08(18(97 07(12(97 09106(97 09(17(97 
INVESTIGATION: OU3 OU3 OU3 OU3 ,OU3 
LOCATION: P01 P02 P03 P04 P05 
FIELD DUPLICATE OF: 

METALS (mg/kg, 

CALCIUM 18400 J 1580 J 6900 J 3810 J 12900 J 

CHROMIUM *15.1 J 7.2 J *10.9 7.2 7.8 

COBALT *7 J *5.4 J *7 J *3.1 *5.7 

COPPER 4.7 3 *14.5 4.8 U *6.6 

CYANIDE 0.25 U 0 . .25 U 0.27 U 0.26 U 0.26 U 

IRON 8560 J. 6460 J 10900 J 6070 J 7420 J 

LEAD 2.9 J 3.3 J *21 2.6 J 3.4 J 

MAGNESIUM *8710 J 1640 J 3520 J 1910 J 5470 J 

MANGANESE 219 J 327 J 561 J 171 J 234 J 

MERCURY 0.04 U 0.04 U 0.1 U 0.04 U 0.04 U 

NICKEL 12.3 J 11.6 14.7 6.4 11.6 

POTASSIUM *369 J *383 *456 J 174 273 

SELENIUM 0.94 UR 0.2 UJ 0.17 U 0.21 UJ 0.19 UJ 

SODIUM *104 J *76.6 J *165 *69 *79.6 J 

THALLIUM 0.19 U 0.2 UJ 0.17 U 0.21 U *0.23 

VANADIUM 19.7 9.6 J 16.3 10.8 10.1 

ZINC 20.1 J 18.7 J *35.6 J 12 J 19.6 J 

(1, Background values presented are the 95 percent upper confidence limit (UCl) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• - Indicates that the concentration displayed exceeds the background concentration. 
D1ank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-P06-0 1 003-SB-P07 -01 003-SB-P08-01 003-SB-P09-01 003-SB-DP1-05 

DEPTH (feel): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 08/07/97 07/10/97 09/02/97 08/23/97 08/23/97 

INVESTIGATION: OU3 OU3 OU3 OU3 ,OU3 
LOCATION: P06 P07 P08 P09 P09 

FIELD DUPLICATE OF: 003-SB-P09-01 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 51 U 11 U 100 U 100 U 100 UJ 

1,1-DICHLOROETHANE 51 U 11 U 100 U 100 U 100 UJ 

1,2-DICHLOROETHENE (TOTAL) 51 U 11 U 100 U 100 U 100 U 

2-BUTANONE 8 J . 5 J 100 U 100 U 100 UJ 

2-HEXANONE 51 U 11 UJ 100 U 100 U 100 U 

4-METHYL-2-PENTANONE 51 U 11 UJ 29 J 100 U 100 U 

ACETONE 81 U 36 J 170 100 U 100 UJ 

BROMOMETHANE 51 U 11 U 100 U 100 U 100 UJ 

CARBON DISULFIDE 4 J 11 U 100 U 100 U 100 UJ 

ETHYLBENlENE 51 U 11 U 100 U 100 U 100 U 

STYRENE 51 U 11 U 100 U 100 U 100 U 

TETRACHLOROETHENE 51 U 11 U 100 U 100 U 100 U 

. TOLUENE 51 U 11 U 100 U 9 J 100 U 

TRICHLOROETHENE 51 UJ 1 J 100 U 100 U 100 U 

XYLENES, TOTAL 51 U 11 U 100 U 6 J 100 U 

SEMIVOLA TILES (~g/kg) 

2-METHYLNAPHTHALEN6 340 U 360 U 340 U 330 U 340 U 

ACENAPHTHENE 340 U 360 U 340 U 330 U 340 U 

ACENAPHTHYLENE 340 U 360 U 340 U 330 U 340 U 

ANTHRACENE 340 U 360 U 340 U 330 U 340 U 

BENlO(A)ANTHRACENE 340 U 360 U 340 U 330 U 340 U 

BENZO(A)PYRENE 340 U 360 U 340 U 330 U 340 U 

BENZO(B)FLUORANTHENE 340 U 360 U 340 U 330 U 340 U 

BENlO(G,H,I)PERYLENE 340 U 360 U 340 U 330 U 340 U 

BENlO(K)FLUORANTHENE 340 U 360 U 340 U 330 U 340 U 
----

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space InrflrOites that the sample was not analyzed for this particular compound. 

31 

BACKGROUND (1) 



~ 
o 
o 
B 

TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-P06-01 003-SB-P07-01 003-SB-POS-01 003-SB-P09-01 003-SB-DP1-05 

DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 

SAMPLE DATE: OS/07/97 07/10/97 09/02/97 OS/23/97 OS/23/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 

LOCATION: P06 P07 POS P09 P09 

FIELD DUPLICATE OF: 003-SB-P09-01 

SEMIVOLA TILES (pg/kg) 

BIS(2-ETHYLHEXYL)PHTHALA TE 340 U 360 U 340 U 26 J 22 J 

.BUTYLBENZYL PHTHALATE 16 J 360 U 340 U 330 U 340 U 

CARBAZOLE 340 U 360 U 340 U 330 U 340 U 

CHRYSENE 340 U 360 U 340 U 330 U 340 U 

DI-N-BUTYL PHTHALATE 340 U 360 U 340 U 330 U 340 U 

DI-N-OCTYL PHTHALATE 340 U 360 U 340 U 330 U 340 U 

DIBENZO(A,H)ANTHRACENE 340 U 360 U 340 U 330 U 340 U 

DIBENZOFURAN 340 U 360 U 340 U 330 U 340 U 

FLUORANTHENE 340 U 360 U 340 U 330 U 340 U 

FLUORENE 340 U 360 U 340 U 330 U 340 U 

INDENO(1,2,3-CD)PYRENE 340 U 360 U 340 U 330 U 340 U 

NAPHTHALENE 340 U 360 U 340 U 330 U 340 U 

PHENANTHRENE 340 U 360 U 340 U 330 U 340 U 

PHENOL 340 U 360 U 340 U 330 U 340 U 

PYRENE 340 U 360 U 340 U 330 U 340'U 

PCBs (pg/kg) 

AROCLOR-1016 33 U 36 U 34 U 33 U 33 U 

AROCLOR-1254 33 U 36 U 34 U 33 U 33 U 

METALS (mg/kg) 

ALUMINUM 2270 2640 J 2450 J 1900 J 2020 J 

ANTIMONY 3.5 UJ 3.4 UJ 2.7 UJ 3.6 UJ 3.4 UJ 

ARSENIC 1.6 0.29 U 1 0.9 J 0.62 

BARIUM 11.9 J 10.5 J 14.5 J 7.3 J 7.3 J 

BERYLLIUM 0.13 U ·0.11 0.15 U ·0.15 ·0.16 

CADMIUM 0.37 U 0.36 U 0.34 U 0.3S U 0.36 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 

• • Indicates that the concentration displayed exceeds the background concentration. 
~'ank space Indicates that the sample was not analyzed for this partlcula~ compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-P06-01 003-SB-P07 -01 003-SB-P08-01 003-SB-P09-0 1 003-SB-DP1-05 

DEPTH (feel): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 08/07/97 07/10/97 09/02/97 08/23/97 08/23/97 

INVESTiGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: P06 P07 P08 P09 P09 
FIELD DUPLICATE OF: 003-SB-P09-0 1 

METALS (mg/kg) 

CALCIUM 18600 J 1830 J 1900 J 13400 J 15200 J 

CHROMIUM 8.9 J *9.6 6.8 6.1 6.4 

COBALT *6 J *3.3 J *4.1 3.5 U *2.9 J 

COPPER 1.4 0.99 2.7 U 2.1 0.8 

CYANIDE 0.25 U 0.27 U 0.25 U 0.25 U 0.25 U 

IRON 5430 J 3950 J 5020 J 4980 J 5210 J 

LEAD 2.2 J 3.1 4.1 J 1.9 1.9 

MAGNESIUM 5260 J 1260 J 1550 J 6360 J 7170 J 

MANGANESE 192 J 31.3 J 68.6 J 196J 211 J 

MERCURY 0.04 U 0.09 U 0.04 U 0.04 U 0.04 U 

NICKEL 10 J 5.1 7.7 9.2 7.2 

POTASSIUM 196 J 231 J 210 187 J 169 U 

SELENIUM 0.16 UR 0.19 U 0.19 U 0.18 UJ 0.17 UJ 

. SODIUM *78.1 J *70.1 *43.6 *59.5 J *57.8 J 

THALLIUM 0.16 U 0.19 UJ 0.19 U 0.18 U 0.17 U 

VANADIUM 8.3 9.6 10.2 7.3 J 8.2 J 

ZINC 11.8 J 11.2 J 13.9 J 12.7 U 11.7 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003·SB·P10·01 003·SB·DP1 ·06 003·SB·P11·01 003·SB·DP1·07 003·SB·P12·01 
DEPTH (feet): 0.0·4.0' 0.0·4.0' 0.0·4.0' 0.0·4.0' 0.0·4.0' 
SAMPLE DATE: 09/05/97 09/05/97 09/08/97 09/08/97 08/10/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: P10 P10 P11 P11 'P12 
FIELD DUPLICATE OF: 003·SB·P10·01 003·SB·P11·01 

VOLA TILES (IJg/kg) 

1,1,1· TRICHLOROETHANE 100 U 100 U 110 U 110 U 11 U 

1,1 ·DICHLOROETHANE 100 U 100 U 110 U 110 U 11 U 

1,2·DICHLOROETHENE (TOTAL) 100 U 100 U 110 U 110 U 11 U 

2·BUTANONE 100 U 40 J 110 U 93 J 2 J 
2·HEXANONE 100 U 100 U 110 U 26 J 11 U 

4·METHYL·2·PENTANONE 43 J 56 J 110 U 110 11 U 

ACETONE 160 130 110 U 150 U 8 J 
BROMOMETHANE 100 U 100 U 110 U 110 U 11 U 

CARBON DISULFIDE 100 U 100 U 6 J 110 U 11 U 

ETHYLBENlENE 100 U 100 U 110 U 110 U 11 U 

STYRENE 100 U 100 U 110 U 110 U 11 U 

TETRACHLOROETHENE 100 U 100 U 110 U 110 U 11 U 

TOLUENE 100 U 100 U 110 U 110 U 1 J 
TRICHLOROETHENE 100 U 100 U 1100ll 110 U 11 U 

XYLENES, TOTAL 100 U 100 U 110 U 110 U 11 U 

SEMIVOLA TILES (IJg/kg) 

2·METHYLNAPHTHALENE 340 U 340 U 370 U 360 U 350 U 

ACENAPHTHENE 340 U 340 U 370 U 360 U 350 U 

ACENAPHTHYLENE 340 U 340 U 370 U 360 U 350 U 

ANTHRACENE 340 U 340 U 370 U 360 U 350 U 

BENZO(A)ANTHRACENE 340 U 340 U 370 U 360 U 350 U 

BENlO(A)PYRENE 340 U 340 U 370 U 360 U 350 U 

BENlO(B)FLUORANTHENE 340 U 340 U 370 U 360 U 350 U 

BENlO(G,H,I)PERYLENE 340 U 340 U 370 U 360 U 350 U 

BENlO(K)FLUORANTHENE 340 U 340 U 370 U 360 U 350 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-P10-01 003-SB-DP1-06 003-SB-P11-01 003-SB-DP1-07 003-SB-P12-01 
DEPTH (feel): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 09/05/97 09/05/97 09/08/97 09/08/97 08/10/97 
INVESTIGATION: OU3 OU3 OU3 OU3 .OU3 
LOCATION: P10 P10 P11 P11 P12 
FIELD DUPLICATE OF: 003-SB-P10-01 003-SB-P 11-0 1 

SEMIVOLA TILES (~glkg) 

BIS(2-ETHYLHEXYL)PHTHALA TE 340 U 340 U 370 U 510 U 36 U 

BUTYLBENZYLPHTHALATE 340 U 340 U 370 U 360 U 350 U 

CARBAZOLE 340 U 340 U 370 U 360 U 350 U 

CHRYSENE 340 U 340 U 370 U 360 U 350 U 

DI-N-BUTYL PHTHALATE 340 U 340 U 370 U 360 U 350 U 

DI-N-OCTYL PHTHALATE 340 U 340 U 370 U 360 U 350 U 

DIBENZO(A,H)ANTHRACENE 340 U 340 U 370 U 360 U 350 U 

DIBENZOFURAN 340 U 340 U 370 U 360 U 350. U 

FLUORANTHENE 340 U 340 U 370 U 360 U 350 U 

FLUORENE 340 U 340 U 370 U 360 U 350 U 

INDENO(1,2,3-CD)PYRENE 340 U 340 U 370 U 360 U 350 U 

NAPHTHALENE 340 U 340 U 370 U 360 U 350 U 

PHENANTHRENE 340 U 340 U 370 U 360 U 350 U 

PHENOL 340 U 340 U 370 U 360 U 350 U 

PYRENE 340 U 340 U 370 U 360 U 350 U 

PCBs (~glkg) 

AROCLOR-1016 34 U 34 U 36 U 36 U 35 U 

AROCLOR-1254 34 U 34 U 36 U 36 U 35 U 

METALS (mglkg) 

ALUMINUM '3530 J '4040 J '4290 J '4380 J 2320 J 

A~TIMONY 3.1 UJ 2.8 UJ '2.8 J 2.4 UJ 3.2 UJ 

ARSENIC 2.3 2.9 4.3 4 1.9 J 

BARIUM 73.2 J 87.1 J 90.8 J 86.8 J 10.6 J 

BERYLLIUM 0.18 U 0.16 U 0.2 U '0.23 J '0.12 

CADMIUM 0.39 U 0.35 U 0.28 U 0.31 U 0.33 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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.TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-P10-01 003-SB-DP1-06 003-SB-P11-01 003-SB-DP1-07 003-SB-P12-01 

DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
SAMPLE DATE: 09/05/97 09/05/97 09/08/97 09/08/97 08/10/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: P10 P10 P11 P11 P12 
FIELD DUPLICATE OF: 003-SB-P10-01 003-SB-P 11-0 1 

METALS (mglkg) 

CALCIUM 957 J 992 J 1200 J 1900 J 8830 J 

CHROMIUM 6 6.8 6.5 7.9 7.9 J 

COBALT *4.5 *5.7 *5.9 *6 *5.3 

COPPER 2.4 U 3.6 U 3.1 J *8.1 J *9.5 

CYANIDE 0.26 U 0 .. 26 U 0.27 UJ 0.27 UJ 0.26 U 

IRON 9050 J. 10100 J *13600 J *13900 J 4130 J 

LEAD 2.6 J 2.8 J 2.7 2.6 3.4 J 

MAGNESIUM 1130 J 1250 J 1270 J 1450 J 3810 J 

MANGANESE 826 J *1070 J *1300 J *1170 J 66.2 J 

MERCURY 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 

NICKEL 8.5 10.1 9.8 12.7 9.9 

POTASSIUM 292 *345 268 273 318 J 

SELENIUM 0.19 UJ 0.19 UJ 0.2 UJ 0.2 U 0.16 UJ 

SODIUM *37.8 *36.7 *50.1 J *55 J *114 J 

THALLIUM 0.19 U 0.19 U 0.2 U 0.2 U 0.16 UR 

VANADIUM 10.6 12 14 J 14.9 J 8.3 

ZINC 13 J 14.9 J 15.4 J 16.4 J 12.9 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: SB-01-0001 DUP-01 SB-02-0001 SB-02-0204 DUP-02 

DEPTH (feet): 0.0 -1.0' 0.0 - 1.0' 0.0 - 1.0' 2.0 - 4.0' 2.0 - 4.0' 
SAMPLE DATE: 04/10/95 04/10/95 04/11195 04/11/95 04/11195 
IN.VESTIGATION: EAST PLATING EAST PLATING EAST PLATING EAST PLATING 'EAST PLATING 
LOCATION: SB-01fTW-01 SB-01 fTW-01 SB-02 SB-02 SB-02 
FIELD DUPLICATE OF: SB-01-0001 . SB-02-0204 

VOLA TILES (.,g/kg) 

1,1,1-TRICHLOROETHANE 12 U 12 U 11 U 11 U 

1,1-DICHLOROETHANE 12 U 12 U 11 U 11 U 

1,2-DICHLOROETHENE (TOTAL) 8 12 U 11 U 11 U 

2-BUTANONE 12 U 12 U 11 U 11 U 

2-HEXANONE 12 U 12 U 11 U 11 U 

4-METHYL-2-PENTANONE 12 U 12 U . 11 U 11 U 

ACETONE 24 U 110 U 31 U 26 !J 
BROMOMETHANE 12 U 12 U 11 U 11 U 

CARBON DISULFIDE 12 U 12 U 11 U 11 U 

ETHYLBENlENE 12 U 12 U 11 U 11 U 

STYRENE 12 U 12 U 11 U 11 U 

.TETRACHLOROETHENE 12 U 12 U 11 U 90 

TOLUENE 1 12 U 11 U 11 U 

TRICHLOROETHENE 640 12 130 71 

XYLENES, TOTAL 12 U 12 U 11 U 4 

SEMIVOLA TILES (.,g/kg) 

2-METHYLNAPHTHALENE 350 U 340 U 340 U 330 U 340 U 

ACENAPHTHENE 350 U 340 U 340 U 330 U 340 U 

ACENAPHTHYLENE 350 U 340 U 340 U 330 U 340 U 

ANTHRACENE 350 U 340 U 340 U 330 U 340 U 

BENlO(A)ANTHRACENE 350 U 340 U 340 U 330 U 340 U 

BENlO(A)PYRENE 350 U 340 U 340 U 330 U 340 U 

BENlO(B)FLUORANTHENE 350 U 340 U 340 U 330 U 340 U 

BENlO(G,H.I)PERYLENE 350 U 340 U 340 U 330 U 340 U 

BENlO(K)FLUORANTHENE 350 U 340 U 340 U 330 U 340 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit is shown In parentheses. 

• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: SB-01-0001 DUP-01 SB-02-0001 SB-02-0204 DUP-02 
DEPTH (feet): 0.0 -1.0' 0.0 - 1.0' 0.0 - 1.0' 2.0 - 4.0' 2.0 - 4.0' 
SAMPLE DATE: 04/10/95 04/10/95 04/11/95 04/11/95 04/11/95 
INVESTIGATION: EAST PLATING EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
LOCATION: SB-01nw-01 SB-01nw-01 SB-02 SB-02 SB-02 
FIELD DUPLICATE OF: SB-01-0001 SB-02-0204 

SEMIVOLA TILES (j.lg/kg) 

BIS(2-ETHYLHEXYL)PHTHALA TE 160 700 56 920 1200 

BUTYLBENZYL PHTHALATE 350 U 340 U 340 U 330 U 340 U 

CARBAZOLE 350 U 340 U 340 U 330 U 340 U 

CHRYSENE 350 U 340 U 340 U 330 U 340 U 

DI-N-BUTYL PHTHALATE 350 U 340 U 340 U 330 U 340 U 

DI-N-OCTYL PHTHALATE 350 U 340 U 340 U 330 U 340 U 

DIBENZO(A,H)ANTHRACENE 350 U 340 U 340 U 330 U 340 U 

DIBENZOFURAN 350 U 340 U 340 U 330 U 340 U 

FLUORANTHENE 350 U 340 U 340 U 330·U 340 U 

FLUORENE 350 U 340 U 340 U 330 U 340 U 

INDENO(1,2,3-CD)PYRENE 350 U 340 U 340 U 330 U 340 U 

NAPHTHALENE 350 U 340 U 340 U 330 U 340 U 

PHENANTHRENE 350 U 340 U 340 U 330 U 340 U 

. PHENOL 350 U 340 U 340 U 330 U 340 U 

PYRENE 350 U 340 U 340 U 52 50 

PCBs (..-g/kg) 

AROCLOR-1016 35 U 34 U 34 U 170 U 170 U 

AROCLOR-1254 35 U 34 U 34 U 170 U 170 U 

METALS (mg/kg) 

ALUMINUM *4820 *3660 3310 525 498 

ANTIMONY 8.8 U 8.9 U 8 U 8.6 U 9.4 U 

ARSENIC 2.1 4.1 2.1 0.42 0.32 U 

BARIUM 32.6 37 28.1 19.5 13.8 

BERYLLIUM 0.18 U *0.29 *0.19 0.17 U 0.16 U 

CADMIUM 0.53 U 0.53 U 1.8 U 1 U 0.79 U 

(1) Background values presented are the 95 percent upper confidence limit (UCl) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
"'"nk space Indicates that the sample was not analyzed for this particular comnound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: SB-01-0001 DUP-01 SB-02-0001 SB-02-0204 DUP-02 

DEPTH (feet): 0.0 - 1.0' 0.0 - 1.0' 0.0 - 1.0' 2.0 - 4.0' 2.0 - 4.0' 
SAMPLE DATE: 04/10/95 04/10/95 04/11/95 04/11/95 04/11195 
INVESTIGATION: EAST PLATING EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
LOCATION: SB-01nw-01 SB-01nw-01 SB-02 SB-02 SB-02 
FIELD DUPLICATE OF: SB-01-0001 SB-02-0204 

METALS (mg/kg) 

CALCIUM 14100 17400 12100 882 768 

CHROMIUM *17.9 "19.5 *20 "72.3 *73.6 

COBALT *5.4 *3.7 *4 1.5 U 1.5 U 

COPPER "13 *14.6 "14.9 "24.9 *17.9 

CYANIDE 0.99 U 0.94 U 0.89 U "79 ·90.4 

IRON 10400 *13400 8990 2990 2430 

. LEAD *6 *6.1 ·12.1 ·215 ·175 

MAGNESIUM 4700 5800 5080 211 153 

MANGANESE 307 364 403 61.3 31.2 

MERCURY 0.04 U 0.04 U 0.04 U 0.05 U 0.04 U 

NICKEL "19.6 *19.7 "27.4 7.9 U 4.6 U 

POTASSIUM "550 "417 "380 147 157 

SELENIUM 0.71 U 0.71 U 0.64 U 0.69 U 0.64 U 

SODIUM "333 "316 ·142 "103 "86 

THALLIUM 0.88 U 0.89 U 0.8 U 0.86 U 0.81 U 

VANADIUM 15.2 17.6 12 2 2.3 

ZINC 21.4 19 "24.9 8.5 U 8.9 U 

. GENERAL CHEMISTRY 

11.51 11.42 10.93 6.85 6.89 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

. LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (JIg/kg) 

1,1,1-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,2-DlCHLOROETHENE (TOTAL) 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BROMOMETHANE 

CARBON DISULFIDE 

ETHYLBENZENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

SEMIVOLA TILES (JIg/kg) 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-03-0001 SB-04-0001 SB-05-0001 SB-06-0002 

. 0.0 - 1.0' 0.0 - 1.0' 0.0 - 1.0' 0.0 - 2.0' 
04/05/95 04/06/95 04/06/95 04/04/95 1 1 
EAST PLATING EAST PLATING EAST PLATING EAST PLATING 

SB-03 SB-04fTW-02 SB-05 SB-06fTW-03 

11 U 11 U 11 U 11 U 

11 U 11 U 11 U 11 U 

11 U 11 U 11 U 11 U 

5 11 U 11 U 11 U 

11 U 11 U 11 U 11 U 

11 U 11 U 11 U 11 U 

15 U 38 U 14 U 280 

11 U 11 U 11 U 11 U 

11 U 11 U 11 U 11 U 

11 U 11 U 11 U 11 U 

9 11 U 11 U 4 

11 U 11 U 11 U 11 U 

11 U 11 U 11 U 11 U 

14 16 9 7 

11 U 11 U 11 U 11 U 

350 U 350 U 360 U 340 U 

350 U 350 U' 360 U 340 U 

350 U 350 U 360 U 340 U 

350 U 340 U 

350 U 340'U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 

• - Indicates that the concentration displayed exceeds the background concentration. 
"'~nk space Indicates that the sample was not analyzed for this particular compound. 
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SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (pglkg) 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DlBENZOFURAN 

FLUORANTHENE 

FLUORENE 

INDENO(1,2,3-CD)PYRENE 

NAPHTHALENE 

PHENANTHRENE 

PHENOL 

PYRENE 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-03-0001 SB-04-0001 SB-05-0001 SB-06-0002 

0.0 - 1.0' 0.0 - 1.0' 0.0 - 1.0' 0.0 - 2.0' 
04/05/95 04/06/95 04/06/95 04/04/95 1 1 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-03 SB-04fTW-02 SB-05 SB-06fTW-03 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 350 U 360 U 340 U 

350 U 340 U 

350 U 350 U 360 U 340 U 

350 U 340 U 

2590 '3490 '3700 2790 

8.8 U 9.4 U 8.8 U 8.9 U 

5.8 3.4 2.5 4.5 

'201 67.3 37.5 21.9 

'0.21 '0.23 '0.26 '0.25 

2.6 U 0.57 U 0.53 U 0.54 U 

4260 6400 9790 19100 

'13.4 '10.2 '15.9 '27.9 

'6.9 '5.3 '4.9 '7.2 

(1) Background values presented are the 95 percent upper conndence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• - Indicates that the concentration displayed exceeds the background concentration, 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-1 

SUMMARY OF POSITIVE DETECTIONS IN SURFACE SOIL - 0-4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: SB-03-0001 SB-04-0001 SB-05-0001 SB-06-0002 

DEPTH (feet): 0.0 - 1.0' 0.0 - 1.0' 0.0 - 1.0' 0.0 - 2.0' 

SAMPLE DATE: 04/05/95 04/06195 04/06/95 04/04/95 1 1 

INVESTIGATION: EAST PLATING EAST PLATING EAST PLATING EAST PLATING 

LOCATION: SB-03 SB-04fTW-02 SB-05 SB-06fTW-03 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

COPPER *13.9 *14.7 *21.4 *9.6 

CYANIDE *1.1 1.1 U 1.1 U 1 U 

IRON *14600 *11700 10400 8570 

LEAD *7.6 *9 *32.6 2.6 

MAGNESIUM 1880 2920 4410 6630 

MANGANESE *2490 638 442 246 

MERCURY 0.05 U 0.04 U 0.05 U 0.05 U 

NICKEL 14.7 12.4 U 13.6 U 12.9 U 

POTASSIUM 268 *382 *413 285 

SELENIUM 0.71 U 0.75 U 0.71 U 0.71 U 

SODIUM *259 *180 *145 *128 

THALLIUM 0.88 U 0.94 U 0.88 U 0.89 U 

VANADIUM 10.1 13.7 15.9 11.3 

ZINC *26.4 19.4 *22.9 15.2 

GENERAL CHEMISTRY 

9.47 9.22 8.79 9.54 

(1) Background values presented are the 9S percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 

• • Indicates that the concentration displayed exceeds the background concentration. 
","lank space Indicates that the sample was not analyzed for this particular comil]ound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-S8-003-02 003-S8-004-03 003-S8-006-03 003-S8-007 -02 003-S8-007 -03 
DEPTH (feet): 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 
SAMPLE DATE: 07113/97 07122/97 07/08/97 08/21/97 08/21197 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC03 AOC04 AOC06 AOC07 AOC07 
FIELD DUPLICATE OF: 

VOLATILES (pg/kg) 

1,1,1-TRICHLOROETHANE 10 U 10 U 10 U 11 U 10 U 

1,1,2-TRICHLOROETHANE 10 U 10 U 10 U 11 U 10 U 

1,1-DlCHLOROETHANE 10 U 10 U 10 U 11 U 10 U 

1 ,2-DICHLOROETHENE (TOTAL) 10 U 10 U 10 U 11 U 10 U 

2-BUTANONE 4 J 4 J 10 UJ 11 U 10 U 

2-HEXANONE 10 UJ 10 U 10 UJ 11 U 10 U 

4-METHYL-2-PENTANONE 1 J 2 J 10 UJ 11 U 10 U 

ACETONE 29 J 40 U 8 J 62 J 10 UJ 

BENZENE 10 U 10 U 10 U 1 J 10 U 

BROMOMETHANE 10 U 10 U 10 U 11 U 10 U 

CARBON DISULFIDE 10 U 10 U 10 U 11 U 10 U 

ETHYLBENZENE 10 U 10 U 10 U 11 U 10 U 

STYRENE 10 U 10 U 10 U 11 U 10 U 

TETRACHLOROETHENE 10 U 10 U 10 U 11 U 10 U 

TOLUENE 10 U 1 J 10 U 2 J 10 U 

TRICHLOROETHENE 10 U 10 U 10 U 11 U 10 U 

XYLENES, TOTAL 10 U 1 J 10 U 1 J 10 U 

SEMIVOLA TILES (pg/kg) 

2-METHYLNAPHTHALENE 340 U 340 U 340 U 360 U 

4-CHLORO-3-METHYLPHENOL 340 U 340 U 340 U 360 U 

ACENAPHTHENE 340 U 340 U 340 U 360 U 

ACENAPHTHYLENE 340 U 340 U 340 U 360 U 

ANTHRACENE 340 U 340 U 12 J 360 U 

BENZO(A)ANTHRACENE 340 U 340 U 39 J 360 U I 
BENZO(A)PYRENE 340 U 340 U 33 J 360 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses_ 
• - Indicates that the concentraUon displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOll- 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-S8-003-02 003-S8-004-03 003-S8-006-03 003-S8-007 -02 003-S8-007 -03 
DEPTH (feel): 4.0 - B.O' B.O - 12.0' B.O - 12.0' 4.0 - B.O' B.O - 12.0' 
SAMPLE DATE: 07/13/97 07/22/97 07/0B/97 OB/21/97 OB/21197 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC03 AOC04 AOC06 AOC07 AOC07 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

BENZO(B)FLUORANTHENE 340 U 340 U 34 J 360 U 

BENZO(G,H,I)PERYLENE 340 U 340 U lB J 360 U 

BENZO(K)FLUORANTHENE 340 U 340 U 30 J 360 U 

BIS(2-ETHYLHEXYL)PHTHALA TE 340 U 340 U 340 U 19 J 
BUTYLBENZYLPHTHALATE 340 U 340 U 110 J 360 U 

CARBAZOLE 340 U 340 U 340 U 360 U 

CHRYSENE 340 U 340 U 41 J 360 U 

DI-N-BUTYL PHTHALATE 340 U 340 U 340 U 360 U 

DI-N-OCTYL PHTHALATE 340 U 340 U 340 U 360 U 

DIBENZO(A,H)ANTHRACENE 340 U 340 U 340 U 360 U 

DIBENZOFURAN 340 U 340 U 340 U 360 U 

FLUORANTHENE 340 U 340 U BB J 360 U 

FLUORENE 340 U 340 U 340 U 360 U 

INDENO(l,2,3-CD)PYRENE 340 U 340 U 20 J 360 U 

NAPHTHALENE 340 U 340 U 340 U 360 U 

PENTACHLOROPHENOL 340 U B40 U 340 U 900 U 

PHENANTHRENE 340 U 340 U 45 J 360 U 

PHENOL 340 U 340 U 340 U 360 U 

PYRENE 340 U 340 U 67 J 360 U 

METALS (mg/kg) 

ALUMINUM 1930 J 1450 J 2370 J ·4050 J 
ARSENIC 0.8 U 1.6 O.BB U 2.2 

BARIUM 14.1 J 6.5 J 19.3 J 42.B J 
BERYLLIUM ·0.06 ·0.07 ·0.07 ·0.22 

CADMIUM 0.37 U 0.36 U 0.35 U 0.37 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set 
ND Indicates that the UCL was less than the detection limit The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
"'lank space Indicates that the sample was not analyzed for this partlcula~ comDound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-003-02 003-SB-004-03 003·SB-006-03 003-SB-007 -02 003-SB-007 -03 
DEPTH (feet): 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 
SAMPLE DATE: 07/13/97 07/22/97 07/08/97 08/21197 08/21197 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC03 AOC04 AOC06 AOC07 AOC07 
FIELD DUPLICATE OF: 

METALS (mglkg) 

CALCIUM 5780 J 13800 J. 18700 J 3440 J 

CHROMIUM 6.2 5.2 9.2 8.5 

COBALT 3.1 U "2.8 J "4.3 J *6.5 J 

COPPER 1.1 1.6 U 2.4 *6.6 

CYANIDE 0.26 U 0.25 U 0.26 U 0.27 U 

IRON 5800 J 3520 J 5900 J 10200 J 

LEAD 1.9 1.2 J 2 ·7 

MAGNESIUM 2620 J 3850 J ·6990 J 2220 J 

MANGANESE 82.5 J 53.3 J 220 J 405.J 

MERCURY 0.08 U 0.05 U "0.18 J "0.19 J 

NICKEL 3.6 5 7.9 12.4 

POTASSIUM 156 J 154 J 237 J 339 J 

SElENIUM 0.19 U 0.4 J 0.17 U 0.18 UJ 

SODIUM "52.4 41.8 U "73 51.3 U 

VANADIUM 9.8 6.7 J 10 15.7 J 

ZINC 9.1 J 8.6 U 13.3 J "23.2 J 

MISCELLANEOUS PARAMETERS (mglkg) 

ITOTAL ORGANIC CARB~N I 2200 J 1100 J 

(1) Background values presented are the 9S percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL -4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-008-02 003-SB-013-02 003-SB-015-03 003-SB-016-03 003-SB-017 -03 

DEPTH (feet): 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 07/21/97 07/14/97 09/22/97 07/26/97 07/25/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC08/AOC09 AOC13/AOC14 AOC15 AOC16 AOC17 

FIELD DUPLICATE OF: 

VOLA TILES (l.Ig/kg) 

1,1,1-TRICHLOROETHANE 10 U 10 U 100 U 10 U 10 U 

1,1 ,2-TRICHLO~OETHANE 10 U 10 U 100 U 10 U 10 U 

1,1-DICHLOROETHANE 10 U 10 U 100 U 10 U 10 U 

1 ,2-DlCHLOROETHENE (TOTAL) 10 U 10 U 100 U 10 U 10 U 

2-BUTANONE 10 UJ 1 J 100 U 6 J 2 J 

2-HEXANONE 10 U 10 UJ 100 U 10 U 10 U 

4-METHYL-2-PENTANONE 10 U 10 UJ 24 J 1 J 1 J 

ACETONE 10 U 19 J 430 33 U 13 U 

BENZENE ·10 U 10 U 100 U 10 U 10 U 

BROMOMETHANE 10 U 10 U 100 U 1 J 10 U 

CARBON DISULFIDE 10 U 10 U 100 U 10 U 10 U 

ETHYLBENZENE 10 U 10 U 100 U 10 U 10 U 

STYRENE 10 U 10 U 100 U 10 U 10 U 

TETRACHLOROETHENE 10 U 10 U 100 U 10 UJ 1 J 

TOLUENE 10 U 10 U 100 U 10 U 10 U 

TRICHLOROETHENE 10 U 10 U 100 U 10 U 10 U 

XYLENES, TOTAL 10 U 10 U 100 U 10 U 10 U 

SEMIVOLA TILES (l.Ig/kg) 

2-METHYLNAPHTHALENE 340 U 340 U 340 U 340 U 350 U 

4-CHLORO-3-METHYLPHENOL 340 U 340 U 340 U 340 U 350 U 

ACENAPHTHENE 340 U 340 U 340 U 340 U 350 U 

ACENAPHTHYLENE 340 U 340 U 340 U 340 U 350 U 

ANTHRACENE 340 U 340 U 340 U 340 U 350 U 

BENZO(A)ANTHRACENE 340 U 18 J 340 U 340 U 350 U 

BENZO(A)PYRENE 340 U 11 J 340 U 340 U 350 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
"'lank space Indicates that the sample was not analyzed for this particular comnound. 

4 

BACKGROUND (1) 



o 
0> 
<0 
0> 
~ 

§ 
o o 
o 
.(.0) 

TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUM8ER: 003-S8-008-02 003-S8-013-02 003-S8-015-03 003-S8-016-03 003-S8-017 -03 
DEPTH (feet): 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 07/21/97 07/14/97 09/22/97 07/26/97 07/25/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC08/AOC09 AOC13/AOC14 AOC15 AOC16 AOC17 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (1-I9/kg) 

BENZO(B)FLUORANTHENE 340 U 14 J 340 U 340 U 350 U 

BENZO(G,H,I)PERYLENE 340 U 340 U 340 U 340 U 350 U 

BENZO(K)FLUORANTHENE 340 U 15 J 340 U 340 U 350 U 

BIS(2-ETHYLHEXYL)PHTHALA TE 370 U 340 U 340 U 340 U 350 U 

8UTYLBENZYLPHTHALATE 340 U 340 U 340 U 340 U 350 U 

CARBAZOLE 340 U 340 U 340 U 340 U 350 UJ 

CHRYSENE 340 U 19 J 340 U 340 U 350 U 

DI-N-8UTYL PHTHALATE 340 U 340 U 340 U 340 U 350 U 

DI-N-OCTYL PHTHALATE 340 U 340 U 340 U 340 U 350 U 

DI8ENZO(A,H)ANTHRACENE 340 U 340 U 340 U 340 U 350 U 

DIBENZOFURAN 340 U 340 U 340 U 340 U 350 U 

FLUORANTHENE 340 U 43 J 340 U 340 U 12 J 

FLUORENE 340 U 340 U 340 U 340 U 350 U 

INDENO(l,2,3-CD)PYRENE 340 U 340 U 340 U 340 U 350 U 

NAPHTHALENE 340 U 340 U 340 U 340 U 350 U 

PENTACHLOROPHENOL 850 U 340 U 840 U 850 U 870 U 

PHENANTHRENE 340 U 28 J 340 U 340 U 350 U 

PHENOL 340 U 340 U 340 U 340 U 350 U 

PYRENE 340 U 46 J 340 U 340 U 11 J 

METALS (mg/kg) 

ALUMINUM 2500 J 2300 J 15.00 1970 J 2790 J 

ARSENIC 0.67 0.66 U 1.7 J 0.99 J 1.8 J 

8ARIUM 8.7 J 17.9 J 8.2 10.1 J 9.8 J . 

BERYLLIUM ·0.17 ·0.1 ·0.07 ·0.17 J 0.12 U 

CADMIUM 0.31 U 0.32 U 0.35 U 0.38 U 0.3 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection Ihnit. The detection limit Is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration, 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL -4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUM8ER: 003-S8-008-02 003-S8-013-02 003-S8-015-03 003-58-016-03 003-S8-017 -03 
DEPTH (feet): 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 07/21197 07/14/97 09/22/97 07/26/97 07/25/97 
INVESTIGA liON: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC08/AOC09 AOC13/AOC14 AOC15 AOC16 AOC17 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

CALCIUM 3270 J 12600 J 28700 29000 J 25400 J 

CHROMIUM 7.8 7.5 5.8 J 7.3 "11.6 

C08ALT "4 J *5.5 J "5.6 '4.6 *6 

COPPER *12.7 J 4 1.6 2.3 U "5.8 J 

CYANIDE 0.25 U 0.26 U 0.25 U 0.26 U 0.26 U 

IRON 7020 J 5120 J 5180 J 5340 J 6690 J 

LEAD 1.3 U 2.8 2.9 J 1.4 J 4.4 J 

MAGNESIUM 2100 J 4240 J *8630 J '9670 J 7710 J 

MANGANESE 62.1 J 180 J 278 J 698 J 462 J 

MERCURY 0.05 U *0.32 J 0.04 U 0.05 U 0.04 U 

NICKEL 9.3 8.8 9.9 7.8 J 11.6 J 

POTASSIUM 186 J 234 J 191 215 J 234 J 

SELENIUM 0.16 UJ 0.17 U 0.17 UJ 0.18 UJ 0.18 UJ 

SODIUM '138 J *41.9 "58.4 J *71.2 J '62.4 J 

VANADIUM "26.1 J 8.8 10.5 8.2 J 13.7 J 

ZINC 12.5 U 13.7 J 11.6 J 12.6 J 14.2. J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CAR80N I 1000 J 1400 J 

(1) Background values presented are the 95 percent upper confidence limit (UCl) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit is shown in parentheses. 
• • Indicates that the concentration displayed exceeds the background concentration. 
""Ink space Indicates that the sample was not analyzed for this particular comnound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-0 1 B-02 003-SB-023-03 003-SB-026-03 003-SB-027 -02 003-SB-027 -03 

DEPTH (feet): 4.0 - B.O' B.O - 12.0' B.O - 12.0' 4.0 - B.O' B.O - 12.0' 
SAMPLE DATE: 07/26/97 OB/09/97 09/20/97 OB/22/97 OB/22/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC1B AOC23 AOC26 AOC27 AOC27 
FIELD DUPLICATE OF: 

VOLATILES (~glkg) 

1,1,1-TRICHLOROETHANE 10 U 10 U 100 U 51 U 51 U 

1,1,2-TRICHLOROETHANE 10 U 10 U 100 U 51 U 51 U 

1,1-DICHLOROETHANE 10 U 10 U 100 U 51 U 51 U 

1 ,2-DICHLOROETHENE (TOTAL) 10 U 10 U 100 U 26 J 3 J 
2-BUTANONE 5 J 4 J 41 J B6 51 U 

2-HEXANONE 10 U 10 U 100 U 51 U 51 U 

4-METHYL-2-PENT ANONE 1 J 1 J 60 J 92 26 J 
ACETONE 32 U 27 320 350 61 

BENZENE 10 U 10 U 100 U 51 U 51 U 

BROMOMETHANE 1 J 10 U 100 U 51 U 51 U 

CARBON DISULFIDE 10 U 10 U B J 51 U 51 U -
ETHYLBENZENE 10 U 10 U 100 U 4 J 51 U 

STYRENE 10 U 10 U 100 U 51 U 51 U 

TETRACHLOROETHENE 10 UJ 10 U B J 51 U 51 U 

TOLUENE 1 J 1 J 100 U 8 J 51 U 

TRICHLOROETHENE 2 J 1 J 100 U 51 U 51 U 

XYLENES, TOTAL 10 U 1 J 100 U 10 J 51 U 

SEMIVOLA TILES (~glkg) 

2-METHYLNAPHTHALENE 340 U 340 U 34 J 340 U 340 U 

4-CHLORO-3-METHYLPHENOL 340 U 340 U 340 U 340 U 340 U 

ACENAPHTHENE 340 U 340 U 340 U 340 U 340 U 

ACENAPHTHYLENE 340 U 340 U 340 U 340 U 340 U 

ANTHRACENE 340 U 340 U 340 U 340 U 340 U 

BENZO(A)ANTHRACENE 340 U 340 U 340 U 340 U 340 U 

BENZO(A)PYRENE 340 U 340 U 340 U 340 U 340 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the.UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this partlcula~ compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-018-02 003-SB-023-03 003-SB-026-03 003-SB-027 -02 003-SB-027 -03 
DEPTH (feet): 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 
SAMPLE DATE: 07/26/97 08/09/97 09/20/97 06/22/97 08/22/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION AOC18 AOC23 AOC26 AOC27 AOC27 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

BENZO(B)FLUORANTHENE 340 U 340 U 340 U 340 U 340 U 

BENZO(G,H,I)PERYLENE 340 U 340 U 340 U 340 U 340 U 

BENZO(K)FLUORANTHENE 340 U 340 U 340 U 340 U 340 U 

BIS(2-ETHYLHEXYL)PHTHALA TE 340 U 340 U 340 U 16 J 25 J 

BUTYLBENZYL PHTHALATE 340 U ~40 U 340 U 340 U 340 U 

CARBAZOLE 340 U 340 U 340 U 340 U 340 U 

CHRYSENE 340 U 340 U 13 J 340 U 340 U 

DI-N-BUTYL PHTHALATE 340 U 340 U 340 U 340 U 340 U 

DI-N-OCTYL PHTHALATE 340 U 340 U 340 U 340U 340 U 

DIBENZO(A,H)ANTHRACENE 340 U 340 U 340 U 340 U 340 U 

DIBENZOFURAN 340 U 340 U 340 U 340 U 340 U 

FLUORANTHENE 340 U 340 U 20 J 340 U 340 U 

FLUORENE 340 U 340 U 340 U 340 U 340 U 

. INDENO(1,2,3-CD)PYRENE 340 U 340 U 340 U 340 U 340 U 

NAPHTHALENE 340 U 340 U 110 J 340 U 340 U 

PENTACHLOROPHENOL 850 U 340 U 850 U 840 U 840 U 

PHENANTHRENE 340 U 340 U 39 J 340 U 340 U 

PHENOL 340 U 340 U 340 U 340 U 340 U 

PYRENE 340 U 340 U 17 J 340 U 340 U 

METALS (mg/kg) 

ALUMINUM 3060 1990 J 2260 2340 J 2380 J 

ARSENIC 1.1 J 0.68 J 4.6 J 0.73 0.69 

BARIUM 21 J 6.3 J 11.5 8.4 J 8.2 J 

BERYLLIUM 0.13 U ·0.14 ·0.11 ·0.14 ·0.13 

CADMIUM 0.36 U 0.28 U 0.37 U 0.35 U 0.33 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
qlank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUM8ER: 003·S8·018·02 003·S8·023·03 003·S8·026·03 003·S8·027 ·02 003·S8·027 ·03 
DEPTH (feel): 4.0·8.0' 8.0· 12.0' 6.0· 12.0' 4.0·8.0' 6.0· 12.0' 
SAMPLE DATE: 07/26/97 06/09/97 09/20/97 08/22/97 08/22/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC18 AOC23 AOC26 AOC27 AOC27 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

CALCIUM 30000 J 2630 J 3880 23700 J 21300 J 

CHROMIUM "10.2 5.7 J 6.7 J "9.4 "12.1 

COBALT "4.4 J "2.3 "3.5 "6.6 J 66.3 J 

COPPER "6.4 5 2.8 "10 "6.2 

CYANIDE 0.26 U 0.25 U 0.26 U 0.25 U 0.25 U 

IRON 6270 J 5040 J 6050 J 5590 J 5700 J 

LEAD 2.8 0.66 J 69.5 J 2.4 2.4 

MAGNESIUM "9980 J 1340 J 2330 J 6840 J 7310 J 

MANGANESE 185 J 61.6 J 37.8 J 96.2 J 111 J 

MERCURY 0.04 U 0.04 U 0.04 U "0.31 J "0.23 J 

NICKEL 9.6 J 5.5 5.3 12.7 12.1 

POTASSIUM 311 J 216 J 202 242 J 246 J 

SELENIUM 0.16 UR 0.17 UJ 0.13 UJ 0.17 UJ 0.17 UJ 

SODIUM "140 J 74.1 U "75.2 J "88.6 J "74.5 J 

VANADIUM 10.1 13.9 14.9 14.1 J 11.4 J 

ZINC 17.4 J 9.4 J 11.8 J 13.7 J 14.8 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CAR80N I 1700 J 2000 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soil data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-028-02 003-SB-029-02 003-SB-030-02 003-SB-030-03 003-SB-032 -03 
DEPTH (feet): 4.0 - 8.0' 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 09/16/97 09/15/97 08/23/97 08/23/97 08/25/97 

INVESTIGA nON: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC28 AOC29 AOC30 AOC30 AOC32 
FIELD DUPLICATE OF: 

VOLA TILES (J-I9/kg) 

1,1,1-TRICHLOROETHANE 100 U 100 U 51 U 10 U 190 U 

1,1,2-TRICHLOR9ETHANE 100 U 100 U 51 U 10 U 190 U 

1,1-DICHLOROETHANE 100 U 100 U 51 U 10 U 11 J 
1 ,2-DICHLOROETHENE (TOTAL) 100 U 100 U 51 U 10 U 15000 

2-BUTANONE 100 U 87 J 18 J 10 U 190 U 

2-HEXANONE 100 U 100 U 51 U 10 U 190 U· 

4-METHYL-2-PENTANONE 150 26 J 24 J 6 J 190 U 

ACETONE 160 U 440 130 43 1700 

BENZENE 100 U 100 U 51 U 10 U 24 J 
BROMOMETHANE 100 U 100 U 51 U 10 U 190 U 

CARBON DISULFIDE 100 U 100 U 51 U 10 U 11 J 
ETHYLBENZENE 100 U 100 U 51 U 10 U 720 

STYRENE 100 U 100 U 51 U 10 U 190 U 

TETRACHLOROETHENE 100 U 100 U 51 U 10 U 390 

TOLUENE 100 U 100 U 51 U 1 J 1000 

TRICHLOROETHENE 100 U 100 U 51 U 10 U 22 J 

XYLENES, TOTAL 100 U 23 J 51 U 10 U 7300 

SEMIVOLA TILES (J-Ig/kg) 

2-METHYLNAPHTHALENE 13 J 340 U 340 U 720J 

4-CHLORO-3-METHYLPHENOL 340 U 340 U 340 U 11000 

. ACENAPHTHENE 340 U 340 U 340 U 6200 U 

ACENAPHTHYLENE 340 U 340 U 340 U 6200 U 

ANTHRACENE 340 U 340 U 340 U 510 J 

BENZO(A)ANTHRACENE 340 U . 340 U 340 U 6200 U 

BENZO(A)PYRENE 340 U 340 U 340 U 6200 U 

(1) Background values presented are the 95 percent upper confidence limit (UCl) based on the background soil data set. 
NO indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
"lank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-02B-02 003-SB-029-02 003-SB-030-02 003-SB-030-03 003-SB-032-03 
DEPTH (feet): 4.0 - B.O' 4.0 - B.O' 4.0 - B.O' B.O - 12.0' B.O - 12.0' 
SAMPLE DATE: 09/16/97 09/15/97 OB/23/97 OB/23/97 OB/25/97 
INVESTIGATION: OU3 OU3 OU3 OU3 ,OU3 
LOCATION: AOC2B AOC29 AOC30 AOC30 AOC32 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

B~NZO(B)FLUORANTHENE 340 U 340 U 340 U 6200 U 

BENZO(G,H,I)PERYLENE 340 U 340 U 340 U 6200 U 

BENZO(K)FLUORANTHENE 340 U 340 U 340 U 6200 U 

BIS(2-ETHYLHEXYL)PHTHALA TE 340 U 340 U 150 J 1600 J 
BUTYLBENZYLPHTHALATE 340 U 340 U 340 U 3600 J 
CARBAZOLE 340 U 340 U .340 U 6200 U 

CHRYSENE 340 U 340 U 340 U 6200 U 

DI-N-BUTYL PHTHALATE 340 U 340 U 340 U 6200 U 

DI-N-OCTYL PHTHALATE 340 U 340 U B4 J 6200 U 

DIBENZO(A, H)ANTHRACENE 340 U 340 U 340 U 6200 U 

DlBENZOFURAN 340 U 340 U 340 U 6200 U 

FLUORANTHENE 340 U 340 U 340 U .270 J 

FLUORENE 340 U 340 U 340 U 6200 U 

INDENO(1,2,3-CD)PYRENE 340 U 340 U 340 U 6200 U 

NAPHTHALENE 340 U 340 U 340 U 2300 J 
PENTACHLOROPHENOL B40 U B60 U B40 U 15000 U 

PHENANTHRENE 23 J 340 U 340 U 490 J 
PHENOL 340 U 340 U 340 U 6200 U 

PYRENE 340 U 340 U 340 U 410 J 
METALS (mg/kg) 

ALUMINUM 29BO J 1790 J 2400 J ·4400 J 
ARSENIC 0.9 J 0.64 1.2 ·13.6 

BARIUM 1B.4 J 7 J 14.5 J 70.4 J . 

BERYLLIUM 0.21 U 0.13 U ·0.15 ·0.2B 

CADMIUM 0.33 U 0.33 U 0.37 U 0.63 U 

(1) Background values presented are the 9S percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-028-02 003-SB-029-02 003-SB-030-02 003-SB-030-03 003-SB-032-03 
DEPTH (feel): 4.0 - 8.0' 4.0 - 8.9' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 09/16/97 09/15/97 08/23/97 08/23/97 08125197 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC28 AOC29 AOC30 AOC30 AOC32 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

CALCIUM 24700 J 1450 J 7610 J 10700 J 

CHROMIUM 8.2 3.7 ·10.3 7.5 

COBALT ·3.8 °2.3 ·3.9 J 4.4 U 

COPPER °19.1 J 5 J °6.9 °15.3 

CYANIDE 0.25 UJ 0.26 UJ 0.25 U 0.46 U 

IRON 9590 J 3400 J 5570 J °23300 J 

LEAD 3.2 1.2 1.6 °10.8 

MAGNESIUM 7690 J 1190 J 3230 J 1330 J 

MANGANESE 211 J 35.2 J 119 J 179 J 

MERCURY 0.04 U 0.04 U 0.04 U °0.06 

NICKEL 8.9 4.9 8.5 5.6 

POTASSIUM 254 216 315 J °777 J 

SELENIUM 0.18 U 0.17 U 0.19 UJ 0.34 UJ 

SODIUM °153 J °73.7 J °129 J ·267 J 

VANADIUM 13.2 J 8.9 J 14.4 J °35.3 J 

ZINC °207 J 9.2 J 12.2 J ·28.1 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 1300 J 750 J 

(1) Background values presented are the 95 percent upper confidence limit (UCl) based on the background soli data set. 
NO indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses_ 
• - Indicates that the concentration displayed exceeds the background concentration. 

''Ink space Indicates that the sample was not analyzed for this particular cor--"Iund. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003·SB-033·03 003·SB-034-03 003·SB·035-02 oo3·SB·036-02 003·SB-036-03 
DEPTH (feet): 8.0 - 12.0' 80 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 
SAMPLE DATE: 09/07/97 07/29/97 07/28/97 08/12/97 08/12/97 

INVESTIGATION: OU3 OU3 OU3 OU3 .OU3 
LOCATION: AOC33 AOC34 AOC35 AOC36 AOC36 
FIELD DUPLICATE OF: 

VOLA TILES hJg/kg) 

1,1,1-TRICHLOROETHANE 100 U 10 U 2 J 10 U 10 U 

1,1,2-TRICHLOROETHANE 100 U 10 U 10 U 10 U 10 U 

1,1-DICHLOROETHANE 100 U 10 U 10 U 10 U 10 U 

1 ,2-DICHLOROETHENE (lOTAL) 100 U 10 U 10 U 10 U 10 U 

2-BUTANONE 100 U 18 4 J 6 J 8 J 

2-HEXANONE 100 U 1 J 10 U 2 J 2 J . 

4-METHYL-2-PENTANONE 100 U 4 J 1 J 8 J 11 

ACETONE 100 U 60 U . 35 U 18 27 

BENZENE 100 U 10 U 10 U 10 .u 10 U 

. BROMOMETHANE 100 U 10 U 10 U 10 U 10 U 

CARBON DISULFIDE 100 U 10 U 10 U 10 U 10 U 

ETHYLBENZENE 100 U 10 U 10 U 10 U 10 U 

STYRENE 100 U 10 U 1 J 10 U 10 U 

TETRACHLOROETHENE 100 U 10 U 2 J 10U 10 U 

TOLUENE 100 U 2 J 2 J 1 J 1 J 

TRICHLOROETHENE 100 U 10 U 36 10 UJ 10 UJ 

XYLENES, TOTAL 100 U 1 J 1 J 1 J 1 J 

SEMIVOLA TILES hJg/kg) 

2-METHYLNAPHTHALENE 340 U 350 U 350 U 340 U 

4-CHLORO-3-METHYLPHENOL 340 U 350 U 350 U 340 U 

ACENAPHTHENE 340 U 350 U 350 U 340 U 

ACENAPHTHYLENE 340 U 350 U 350 U 340 U 

ANTHRACENE 340 U 350 U 350 U 340 U 

BENZO(A)ANTHRACENE 340 U 350 U 350 U 340 U 

BENZO(A)PYRENE 340 U 350 U 350 U 340 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL, based on the background soli data sel 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 

• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-033-03 003-SB-034-03 003-SB-035-02 003-SB-036-02 003-SB-036-03 
DEPTH (feet): B.O - 12.0' B.O - 12.0' 4.0 - B.O' 4.0 - B.O' B.O - 12.0' 
SAMPLE DATE: 09/07/97 07/29/97 07/28/97 08/12/97 OB/12/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC33 AOC34 AOC35 AOC36 AOC36 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

BENZO(B)FLUORANTHENE 340 U 350 U 350 U 340 U 

BENZO(G,H,I)PERYLENE 340 U 350 U 350 U 340 U 

BENZO(K)FLUORANTHENE 340 U 350 U 350 U 340 U 

BIS(2-ETHYLHEXYL)PHTHALA TE 340 U 350 U 350 U 340 U 

BUTYLBENZYLPHTHALATE 340 U 350 U 350 U 340 U 

CARBAZOLE 340 U. 350 U 350 U 340 U 

CHRYSENE 340 U 350 U 350 U 340 U 

DI-N-BUTYL PHTHALATE 340 U 350 U 350 U 340 U 

DI-N-OCTYL PHTHALATE 340 U 350 U 350 U 340 U 

DIBENZO(A,H)ANTHRACENE 340 U 350 U 350 U 340 U 

DIBENZOFURAN 340 U 350 U 350 U 340 U 

FLUORANTHENE 340 U 350 U 350 U 340 U 

FLUORENE 340 U 350 U 350 U 340 U 

INDENO(1,2,3-CD)PYRENE 340 U 350 U 350 U 340 U 

NAPHTHALENE 340 U 350 U 350 U 340 U 

PENTACHLOROPHENOL B60 U 870 U B70 U B50 U 

PHENANTHRENE 340 U 350 U 350 U 340 U 

PHENOL 340 U 350 U 350 U 340 U 

PYRENE 340 U 350 U 350 U 340 U 

METALS (mg/kg) 

ALUMINUM 1620 J 1800 ·7090 1870 

ARSENIC 0.62 0.65 U 3.B J 1.3 

BARIUM 6.3 J 6.9 J 67.6 J 6.B 

BERYLLIUM 0.09 U 0.13 U ·0.44 J ·0.12 

CADMIUM 0.36 U 0.34 U 0.4 U 0.34 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• - Indicates that the concentration displayed exceeds the background concentration. 
~Iank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOll- 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003·SB-U33·03 003·SB·034-U3 003·SB·03S-U2 003-SB·036-U2 003-SB-U36-03 
DEPTH (feet): 8.0 - 12.0' 8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 
SAMPLE DATE: 09/07/97 07/29/97 07/28/97 08/12/97 08/12/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC33 AOC34 AOC35 AOC36 AOC36 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

CALCIUM 3030 J 1600 J 34500 J 25600 J 

CHROMIUM 5 5.7 '16 8.6 J 

COBALT '2.8 "3 J "6.4 J "6.5 

COPPER 4.3 U 4.9 '10.1 4.7 

CYANIDE 0.26 U 0.26 U 0.26 U 0.25 U 

IRON 3410 J 4840 J "12000 J 4200 J 

LEAD 1.3 J 1.6 '6.4 2.6 J 

MAGNESIUM 1530 J 1110 J "12900 J 8210 J 

MANGANESE 47.2 J 48.4 J 476 J 101 J 

MERCURY 0.04 U 0.04 U 0.04 U 0.04 U 

NICKEL 5.5 5.4 J 16.7 J 16.9 

POTASSIUM 179 218 J "1350 J 220 J 

SELENIUM 0.19 UJ 0.17 UR 0.17 UR 0.19 U 

SODIUM "68 "77.6 J "141 J 64.1 U 

VANADIUM 9.4 16.3 "28.4 10.1 

ZINC 8.7 J 9.8 U "39.6 J 13.4 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 1000 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soil data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. . 

• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-037 -02 003-SB-037 -03 003-SB-038-03 003-SB-039-03 003-SB-046-OJ 
DEPTH (feet): 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 08/06/97 08/06/97 07/23/97 09/25/97 09/19/97 
INVESTIGATION: OUJ OU3 OU3 OUJ OU3 
LOCATION: AOC37 AOC37 AOC38 AOC39 AOC46 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 11 U 10 U 10 U 110 U 100 U 

1,1,2-TRICHLOROETHANE 11 U 10 U 10 U 110 U 100 U 

1,1-DICHLOROETHANE 11 U 10 U 10 U 110 U 100 U 

1 ,2-DICHLOROETHENE (TOTAL) 11 U 10 U 10 U 110 U 100 U 

2-BUTANONE 11 41 15 J 110 U 100 U 

2-HEXANONE 11 U 4 J 1 J 110 U 100 U 

4-METHYL-2-PENTANONE 5 J 24 6 J 68 J 38 J 

ACETONE 28 93 66 U 390 450 

BENZENE 11 U 10 U 10 U 110 U 100 U 

BROMOMETHANE 11 U 10 U 10 U 110 U 100 U 

CARBON DISULFIDE 11 U 10 U 10 U 110 U 100 U 

ETHYLBENZENE 11 U 10 U 10 U 110 U 100 U 

STYRENE 11 U 10 U 10 U 110 U 100 U 

TETRACHLOROETHENE 11 U 10 U 10 U 110 U 100 U 

TOLUENE 1 J 1 J 1 J 19 J 100 U 

TRICHLOROETHENE 1 J 10 UJ 10 U 110 U 100'U 

XYLENES, TOTAL 1 J 1 J 1 J 10 J 100 U 

SEMIVOLA TILES (~g/kg) 

2-METHYLNAPHTHALENE 350 U 350 U 370 U 17000 U 

4-CHLORO-3-METHYLPHENOL 350 U 350 U 370 U 17000 U 

. ACENAPHTHENE 350 U 350 U 370 U 17000U 

ACENAPHTHYLENE 350 U 350 U 370 U 17000 U 

ANTHRACENE 350 U 350 U 370 U 17000 U 

BENZO(A)ANTHRACENE 350 U 350 U 370 U 17000 U 

BENZO(A)PYRENE 350 U 350 U 370 U 17000 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit is shown In parentheses. 
• - Indicates that the concentration displayed exceeds the background concentration. 
~Iank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-037 -02 003-SB-037 -03 003-SB-038-03 003-SB'{)39-03 003-SB'{)46'{)3 
DEPTH (feet): 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 08/06/97 08/06/97 07/23/97 09/25/97 09/19/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC37 AOC37 AOC38 AOC39 AOC46 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

BENZO(B)FLUORANTHENE 350 U 350 U 370 U 17000 U 

BENZO(G,H,I)PERYLENE 350 U 350 U 370 U 17000 U 

BENZO(K)FLUORANTHENE 350 U 350 U 370 U 17000 U 

BIS(2-ETHYLHEXYL)PHTHALATE 350 U 350 U 370 U 17000 U 

BUTYLBENZYLPHTHALATE 350 U 350 U 370 U 17000 U 

CARBAZOLE 350 UJ ·350 U 370 U 17000 U 

CHRYSENE 350 U 350 U 370 U 17000 U 

DI-N-BUTYL PHTHALATE 350 U 350 U 370 U 17000 U 

DI-N-OCTYL PHTHALATE 350 U 350 U 370 U 17000 U 

DIBENZO(A,H)ANTHRACENE 350 U 350 U 370 U 17000 U 

DIBENZOFURAN 350 U 350 U 370 U 17000 U 

FLUORANTHENE 350 U 350 U 370 U 1}000 U 

FLUORENE 350 U 350 U 370 U 17000 U 

INDENO(l,2,3-CD)PYRENE 350 U 350 U 370 U 17000 U 

NAPHTHALENE 350 U 350 U 370 U 17000 U 

PENTACHLOROPHENOL 870 U 870 U 930 U 43000 U 

PHENANTHRENE 350 U 350 U 370 U 17000 U 

PHENOL 350 U 350 U 370 U 17000 U 

PYRENE 350 U 350 U 370 U 17000 U 

METALS (mg/kg) 

ALUMINUM 2100 *3510 J 3380 J 2460 

ARSENIC 0.44 0.79 2.5 0.43 U 

BARIUM 8.7 J 11 J 28.3 J 10 

BERYLLIUM 0.16 U ·0.15 ·0.2 ·0.13 

CADMIUM 0.35 U 0.33 U ·0.38 0.32 U 

(1) Background values presented are the 95 percent upper confidence limit (UCl) based on the background soli data set. 
NO indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-037 -02 003-SB-037 -03 003-SB-038-03 003-SB-039-03 oo3-SB-046-03 
DEPTH (feet): 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 08/06/97 08/06/97 07/23/97 09/25/97 09/19/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION AOC37 AOC37 AOC38 AOC39 AOC46 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

CALCIUM 6330 J_ 46500 J 23300 J 3470 

CHROMIUM 6 J ·10.6 ·18.4 J 5.2 J 

COBALT 2.5 U ·5.8 J ·5.2 ·2.6 

COPPER 3.5 5.5 J ·7.2 4.8 

CYANIDE 0.26 U 0.26 U 0.28 U 0.26 U 

IRON 6240 J 7110 J 7470 J 5080 J 

LEAD 1.9 J 1.3 U 3.9 J 1.5 J 

MAGNESIUM 1790 J ~20000 J 6470 J 1660 J 

MANGANESE 65.1 J 364 J 396 J 58.9 J 

MERCURY 0.04 U 0.04 U 0.05 U 0.04 U 

NICKEL 5.6 J 11.3 11.9 6.7 

POTASSIUM 266 J 305 J 310 301 

SELENIUM 0.89 UR 0.18 UJ 0.21 U 0.14 UJ 

SODIUM ·109 J ·137 J ·127 J ·473 J 

VANADIUM 18.8 14 J 15.7 J 11.3 

ZINC 11.1 J 15.8 J 19.1 J 10.7 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 2100 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set 
NO Indicates that the UCL was less than the detection limit The detection limit is shown In parentheses_ 
• - Indicates that the concentration displayed exceeds the background concentratlon_ 
Blank space Indicates that the sample was not analyzed for this particular compound_ 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-047 -03 003-SB-050-02 003-SB-054-02 003-SB-055-02 003-SB-055-03 
DEPTH (feet): 8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 
SAMPLE DATE: 09/23/97 09/24/97 08/04/97 08/24/97 08/24/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC47 AOC50 AOC54 AOC55 AOC55 
FIELD DUPLICATE OF: 

VOLA TilES (tJg/kg) 

1,1,1-TRICHLOROETHANE 100 U 100 U 2 J 11 U 110 U 

1,1,2-TRICHLOROETHANE 100 U 100 U 12 U 11 U 110 U 

1,1-DICHLOROETHANE 100 U 100 U 1 J 11 U 110 U 

1 ,2-DICHLOROETHENE (TOTAL) 100 U 100 U 12 U 11 U 110 U 

2-BUTANONE 100 U 100 U 4 J 11 U 110 U 

2-HEXANONE 100 U 100 U 1 J 11 U 110 U 

4-METHYL-2-PENTANONE 100 U 34 J 2 J 11 U 110 U 

ACETONE 400 37 J 26 U 12 110 U 

BENZENE 100 U 100 U 12 U 11 U 110 U 

BROMOMETHANE 100 U 100 U 12 U 11 U 110 U 

CARBON DISULFIDE 100 U 100 U 14 11 U 110 U 

ETHYLBENZENE 100 U 100 U 12 U 11 U 110 U 

STYRENE 100 U 100 U 12 U 11 U 110 U 

TETRACHLORQETHENE 100 U 100 U 12 U 11 U 110 U 

TOLUENE 100 U 100 U 2 J 1 J 110 U 

TRICHLOROETHENE 100 U 100 U 2 J 11 U 110 U 

XYLENES, TOTAL 100 U 100 U 1 J 11 U 110 U 

SEMIVOLA TILES (tJg/kg) 

2-METHYLNAPHTHALENE 350 U 340 U 31 J 380 U 350 U 

4-CHLORO-3-METHYLPHENOL 350 U 340 U 400 UJ 380 U 350 U 

ACENAPHTHENE 350 U 340 U 59 J 380 U 350 U 

ACENAPHTHYLENE 350 U 340 U 20 J 380 U 350 U 

ANTHRACENE 350 U 340 U 73 J 380 U 350 U 

BENZO(A)ANTHRACENE 350 U 340 U 280 J 380 U 350 U 

BENZO(A)PYRENE 350 U 340 U 190 J 380 U 350 U 

(1) Background values presented are the 95 percent upper confidence limit (UCl) based on the background soli data set 
NO Indicates that the Uel was less than the detection limit The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound_ 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003·SB'{)47'{)3 003·SB·050'{)2 003·SB·054'{)2 003·SB·055'{)2 003·SB'{)55'{)3 
DEPTH (feet): 8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 
SAMPLE DATE: 09/23/97 09/24/97 08/04/97 08/24/97 08/24/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC47 AOC50 AOC54 AOC55 AOC55 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (l-Ig/kg) 

BENZO(B)FLUORANTHENE 350 U 340 U 230 J 380 U 350 U 

BENZO(G, H, I)PERYLENE 350 U 340 U . 150 J 380 U 350 U 

BENZO(K)FLUORANTHENE 350 U 340 U 190 J 380 U 350 U 

BIS(2-ETHYLHEXYL)PHTHALA TE 350 U 360 U 400 UJ 44 J 26 J 

BUTYLBENZYLPHTHALATE 350 U 340 lJ 400 UJ 380 U 350 U 

CARBAZOLE 350 U 340 U 67 J 380 U 350 U 

CHRYSENE 350 U 340 U 240 J 380 U 350 U 

DI-N-BUTYL PHTHALATE 350 U 340 U 15 J 380 U 350 U 

DI-N-OCTYL PHTHALATE 350 U 340 U 400 UJ 380 U 350 U 

DIBENZO(A,H)ANTHRACENE 350 U 340 U 50 J 380 U 350 U 

DIBENZOFURAN 350 U 340 U 41 J 380 U 350 U 

FLUORANTHENE 350 U 340 U 840 J 380 U 350 U 

FLUORENE 350 U 340 U 44 J 380 U 350 U 

INDENO(l,2,3-CD)PYRENE 350 U 340 U 120 J 380 U 350 U 

NAPHTHALENE 350 U 340 U 56 J 380 U 350 U 

PENTACHLOROPHENOL 870 U 860 U 50 J 950 U 890 U 

PHENANTHRENE 350 U 340 U 570 J 380 U 350 U 

PHENOL 350 U 340 U 400 UJ 380 U 350 U 

PYRENE 350 U 340 U 590 J 380 U 350 U 

METALS (mg/kg) 

ALUMINUM 1550 2770 J ·4880 ·6170 J 2150 J 

ARSENIC 0.65 U 0.97 J 3 J 4.5 0.83 

BARIUM 16.6 11.9 J 51.8 J 56.8 J 9.6 J 

BERYLLIUM ·0.05 ·0.1 0.3 U ·0.4 ·0.15 

CADMIUM 0.32 U 0.4 U 0.4 U 0.42 U 0.36 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit is shown in parentheses. 

• - Indicates that the concentration displayed exceeds the background concentration. 
Siank space indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: OO3·S9-04 7-03 003·S9·050-02 003-S9·054-02 003-S9-055-02 OO3-S9-055-03 
DEPTH (feet): 8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 
SAMPLE DATE: 09/23/97 09/24/97 08/04197 08/24/97 08/24/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC47 AOC50 AOC54 AOC55 'AOC55 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

CALCIUM 791 3250 J 37400 J 35600 J 3380 J 

CHROMIUM 3.8 J 7.8 J "15.2 "12.4 4.5 

COBALT "3.1 "2.9 "5.9 J "5.8 J "2.8 J 

COPPER 0.69 1.8 "32.7 "10.4 4.3 J 

CYANIDE 0.26 U 0.26 U 0.3 U 0.29 U 0.27 U 

IRON 3490 J 4740 J 9170 J "12400 J 5000 

LEAD 1.6 J 2.5 J "70.2 "5.7 1.4 

MAGNESIUM 950 J 2300 J "9300 J "12900 J 1580 J 

MANGANESE 182 J 52.3 J 329 J °1180 J 57.9 J 

MERCURY 0.04 U 0.04 U 0.05 U °0.26 "0.3 

NICKEL 5.5 7.1 14.1 J 12.9 6.7 

POTASSIUM 166 188 "831 J "1250 J 256 J 

SELENIUM 0.14 UJ 0.2 U 0.18 UR 0.84 UJ 0.18 UJ 

SODIUM 40.3 U "92.9 J °114 J "157 J "80.4 J 

VANADIUM 5.4 10.4 J 19.3 "28.7 J 14.8 J 

ZINC 8.7 U 13.5 J "49.8 J "39.4 J 10.7 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soil data set. 
NO indicates that the UCL was less than the detection limit. The detection limit is shown In parentheses. 
° • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4·2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL· 4·12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-1)58-1)2 003-SB058-1)3 003-SB-063-1)3 003-SB-1)68-1)3 oo3-SB-1)70-1)3 
DEPTH (feet): 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 08/19/97 08/19/97 08/05/97 09/21197 09/03/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC58 AOC58 AOC63 AOC68 AOC70 
FIELD DUPLICATE OF: 

VOLATILES (l.Ig/kg) 

1,1,1-TRICHLOROETHANE 10 U 10 U 10 U 100 U 100 U 

1,1,2-TRICHLOROETHANE 10 U 10 U 10 U 100 U 100 U 

1,1-DICHLOROETHANE 10 U 10 U 10 U 100 U 100 U 

1 ,2-DlCHLOROETHENE (TOTAL) 10 U 10 U 10 U 100 U 100 U 

2-BUTANONE 9 J 10 U 3 J 100 U 100 U 

2-HEXANONE 10 U 10 U 10 U 100 U 100 U 

4-METHYL-2-PENTANONE 11 4 J 10 U 30 J 32 J 

ACETONE 28 10 U 11 U 120 100 U 

BENZENE 10 U 10 U 10 U 100 U 100 U 

BROMOMETHANE 10 U 10 U 2 J 100 U 100 U 

CARBON DISULFIDE 10 U 10 U 10 U 100 U 100 U 

ETHYLBENZENE 10 U 10 U 10 U 100 U 100 U 

STYRENE 10 U 10 U 10 U 100 U 100 U 

TETRACHLOROETHENE 10 U 10 U 10 U 100 U 100 U 

TOLUENE 10 U 10 U 1 J 100 U 100 U 

TRICHLOROETHENE 3 J 4 J 10 U 100 U 100.U 

XYLENES, TOTAL 1 J 10 U 10 U 100 U 100 U 

SEMIVOLA TILES (l.Ig/kg) 

2-METHYLNAPHTHALENE 340 U 350 U 350 U 340 U 

4-CHLORO-3-METHYLPHENOL 340 U 350 U 350 U 340 U 

ACENAPHTHENE 340 U 350 U 350 U 340 U 

ACENAPHTHYLENE 340 U 350 U 350 U 340 U 

ANTHRACENE 340 U 350 U 350 U 340 U 

BENZO(A)ANTHRACENE 340 U 350 U 350 U 340 U 

BENZO(A)PYRENE 340 U 350 U 350 U 340 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 

• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound_ 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-S8-058-02 003-S8-058-03 003-S8-063-03 003-S8-068-03 003-S8-070-03 
DEPTH (feet): 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 08/19/97 08/19/97 08/05/97 09/21197 09/03/97 
INVESTIGATION: aU3 OU3 OU3 OU3 OU3 
LOCATION: AOC58 AOC58 AOC63 AOC68 AOC70 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

BENZO(B)FLUORANTHENE 340 U. 350 U 350 U 340 U 

BENZO(G,H,I)PERYLENE 340 U 350 U 350 U 340 U 

BENZO(K)FLUORANTHENE 340 U 350 U 350 U 340 U 

BIS(2-ETHYLHEXYL)PHTHALA TE 340 U 350 U 350 U 340 U 

BUTYLBENZYLPHTHALATE 340 U 350 U 350 U 340 U 

CARBAZOLE 340 U . 350 U 350 U 340 U 

CHRYSENE 340 U 350 U 350 U 340 U 

DI-N-BUTYL PHTHALATE 340 U '350 U 35(} U 340 U 

DI-N-OCTYL PHTHALATE 340 U 350 U 350 U 340 U 

DIBENZO(A, H)ANTHRACENE 340 U 350 U 350 U 340 U 

DIBENZOFURAN 340 U 350 U 350 U 340 U 

FLUORANTHENE 340 U 350 U 350 U 340 U 

FLUORENE 340 U 350 U 350 U 340 U 

INDENO(1,2,3-CD)PYRENE 340 U 350 U 350 U 340 U 

NAPHTHALENE 340 U 350 U 350 U 340 U 

PENTACHLOROPHENOL 850 U 870 U 870 U 840 U 

PHENANTHRENE 340 U 350 U 350 U 340 U 

PHENOL 120 J 350 U 350 U 340 U 

PYRENE 340 U 350 U 350 U 340 U 

METALS (mg/kg) 

ALUMINUM 3000 J 2100 2400 1750 J 

ARSENIC 1.3 0.76 0.68 U 0.25 

BARIUM 12 J 8.1 J 26.1 5.8 J 

BERYLLIUM 0.21 U 0.19 U ·0.09 0.1 U 

CADMIUM 0.33 U 0.38 U 0.29 U 0.34 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background 5011 data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 

• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-058-1J2 003-SB-1J58-1J3 003-SB-1J63-1J3 003-SB-1J68-1J3 003-SB-1J70-1J3 
DEPTH (feet): 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 08/19/97 08/19/97 08/05/97 09/21/97 09/03/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC58 AOC58 AOC63 AOC68 AOC70 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

CALCIUM 4960 J 3350 J 965 18100 J 

CHROMIUM 5.7 U 6 J 7.6 J 6.8 

COBALT "6.1 J "3 J *3.9 "4 

COPPER *8 4.7 0.76 *16.1 J 

CYANIDE 0.26 U 0.26 U 0.26 U 0.25 U 

IRON 6370 J 6070 J 5600 J 4330 J 

LEAD 2.5 J 1.8 J 1.6 J 1.6 J 

MAGNESIUM 3330 J 1630 J 1480 J 6560 J 

MANGANESE 145 J 58 J 185 J 86.2 J 

MERCURY 0.03 U 0.04 U 0.04 U 0.04 U 

NICKEL 10.1 5.3 J 8.3 8.9 

POTASSIUM 268 2.18 J 246 154 

SELENIUM 0.15 UJ 0.92 UR 0.13 UJ 0.17 UJ 

SODIUM 66.6 U "96.3 J *487 J *51.7 

VANADIUM 11.2 J 18 7.1 7.7 

ZINC 18.3 J 10.6 J 11.9 J 12.3 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

\TOTAL ORGANIC CARBON \ 480 J 600 J 710 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soil data set 
NO indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
* - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-S8-071-03 003-S8-073-03 003-S8-074-03 003-S8-280-01 003-S8-290-01 
DEPTH (feet): 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 5.0 - 10.0' 5.0 - 10.0' 
SAMPLE DATE: 09/18/97 07/24/97 07/27/97 12/03/97 12/05/97 

INVESTIGATION: OU3 OU3 OU3 OU3 QU3 
LOCATION: AOC71 AOC73 AOC74 MS-28D MS-29D 
FIELD DUPLICATE OF: 

VOLA TILES h'g/kg) 

1,1,1-TRICHLOROETHANE 110 U 1 J 10 U 110 U 120 I:JJ 

1,1,2-TRICHLOROETHANE 110 U 11 U 10 U 110 U 120 U 

l,l-DICHLOROETHANE 110 U 11 U 10 U 110 U 120 U 

1 ,2-DICHLOROETHENE (TOTAL) 110 U 1 J 10 U 110 U 120 U 

2-BUTANONE 110 U 5 J 10 J 100 J 210 J 

2-HEXANONE 110 U 11 U 10 U 110 U 120 U 

4-METHYL-2-PENTANONE 110 U 2 J 2 J 110 64 J 

ACETONE 110 U 46 U 66 U 230 J 960 J 

BENZENE 110 U 11 U 10 U 110 U 120 U 

BROMOMETHANE 110 U 11 U 10 U 110 U 120 U 

CARBON DISULFIDE 110 U 11 U 10 U 110 U 120 UJ 

ETHYLBENZENE 110 U 11 U 10. U 110 U 19 J 

STYRENE 110 U 11 U 10 U 110 U 54 J 

TETRACHLOROETHENE 110 U 1 J 10 UJ 110 U 120 U 

TOLUENE 8 U 1 J 1 J 12 J 14 J 

TRICHLOROETHENE 110 U 8 J 10 U 110 U 120 U 

XYLENES, TOTAL 110 U 1 J 1 J 15 J 71 J 

SEMIVOLA TILES h'g/kg) 

2-METHYLNAPHTHALENE 350 U 360 U 340 U 

4-CHLORO-3-METHYLPHENOL 350 U 360 U 340 U 

ACENAPHTHENE 350 U 360 U 340 U 

ACENAPHTHYLENE 350 U 360 U 340 U 

ANTHRACENE 350 U 360 U 340 U 

BENZO(A)ANTHRACENE 350 U 360 U 340 U 

BENZO(A)PYRENE 350 U 360 U 340 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 

• • IndIcates that the concentration dIsplayed exceeds the background concentratIon. 
Blank space IndIcates that the sample was not analyzed for thIs partIcular compound. 
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SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

FLUORANTHENE 

FLUORENE 

INDENO(1,2,3-CD)PYRENE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

METALS (mgfkg) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB.{I71.{13 003-SB-073-03 003-SB.{I74.{13 003-SB-28D.{Il 003-SB-29D.{Il 
8.0 - 12.0' 8.0 - 120' 8.0 - 12.0' 5.0 - 10.0' 5.0 - 10.0' 
09/18/97 07/24/97 07/27/97 12/03/97 12/05/97 

OU3 OU3 OU3 OU3 OU3 
AOC71 AOC73 AOC74 MS-28D MS-29D 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

890 U 900 U 850 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

1960 J 2050 J 2230 

1 2.2 J 1 U 

6.8 J 8.3 J 9.3 J 

'0.09 0.12 U 0.13 U 

0.36 U 0.34 U 0.3 U 

(1) Background values presented are the 95 percent upper confidence limit (UCl) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses, 
•• Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

VANADIUM 

ZINC 

TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-071-tJ3 003-SB-073-tJ3 003-SB-074-tJ3 003-SB-2BD-tJl 003-SB-29D-Ol 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 5.0 - 10.0' 5.0 - 10.0' 
09/18/97 07/24/97 07/27/97 12/03/97 12/05/97 

OU3 OU3 OU3 OU3 OU3 
AOC71 AOC73 AOC74 MS-28D MS-29D 

4360 J 22100 J 21400 J 

4.6 7.9 *12.4 

*2.9 *5 *5 J 

4.4 3.8 U 3.5 

0.27 U 0.27 U 0.26 U 

4920 J 6040 J 5390 J 

1.4 J 1.8 J 1.4 

1620 J "8700 J 6560 J 

111 J 206 J 475 J 

0.05 U 0.05 U 0.04 U 

6 8.7 J 10.7 J 

181 211 J 225 J 

0.16 UJ 0.18 UJ 0.17 UR 

*77.3 J "72 J *85.4 J 

12.2 8.8 J 10.6 

10.3 J 13.1 U 12.1 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
ND Indicates that the UCL was less than the detection limit The detection limit Is shown In parentheses_ 

• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4·2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL· 4·12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-31O-nl 003-SB-31O-02 003-SB-33D-nl 003-SB-33D-n2 003-SB-P01-n2 
DEPTH (feet): 5.0 - 10.0' 10.0 - 15.0' 5.0 - 10.0' 10.0 - 15.0' 4.0 - 8.0' 
SAMPLE DATE: 11113/97 11/13/97 11118/97 11118/97 08/07/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-31D MS-31D MS-33D MS-33D 'POl 
FIELD DUPLICATE OF: 

VOLA TILES (pg/kg) 

1,1,1-TRICHLOROETHANE 110 U 100 U 100 U 100 U 100 U 

1,1 ,2-TRICHLO~OETHANE 110 U 100 U 100 U 100 U 100 U 

1,1-DICHLOROETHANE 110 U 100 U . 100 U 100 U 100 U 

1 ,2-DICHLOROETHENE (TOTAL) 110 U 100 U 100 U 100 U 100 U 

2-BUTANONE 200 120 100 42 J 100 U 

2-HEXANONE 110 U 100 U 100 U 100 U 100 U 

4-METHYL-2-PENTANONE 110 J 96 J 40 J 24 J 100 U 

ACETONE 380 U 290 U 310 U 100 U 100 U 

BENZENE 110 U 100 U 100 U 100 U 100 U 

BROMOMETHANE 110 U 100 U 100 U 100 U 100 U 

CARBON DISULFIDE 110 U 100 U 100 U 100 U 100 U 

ETHYLBENZENE 110 U 100 U 100 U 100 U 100 U 

STYRENE 110 U 100 U 100 U 100 U 100 U 

TETRACHLOROETHENE 110 U 100 U 100 U 100 U 100 U 

. TOLUENE 9 J 8 J 5 J 100 U 100 U 

TRICHLOROETHENE 110 U 100 U 100 U 100 U 100UJ 

XYLENES, TOTAL 24 J 11 J 11 J 7 J 100 U 

SEMIVOLA TILES (pg/kg) 

2-METHYLNAPHTHALENE 340 U 

4-CHLORO-3-METHYLPHENOL 340 U 

ACENAPHTHENE 340 U 

ACENAPHTHYLENE 340 U 

ANTHRACENE 340 U 

BENZO(A)ANTHRACENE 340 U 

BENZO(A)PYRENE 340 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set 
ND Indicates that the UCL was less than the detection limit The detection limit Is shown In parentheses_ 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-31O-01 003-SB-31O-02 003-SB-330-01 003-SB-330-02 003-SB-P01-02 
DEPTH (feet): 5.0 - 10.0' 10.0 - 150' 5.0 - 10.0' 10.0 - 15.0' 4.0 - 8.0' 
SAMPLE DATE: 11/13/97 11113197 11/18/97 11118197 08/07/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-31D MS-31D MS-33D MS-33D POl 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/kg) 

BENZO(B)FLUORANTHENE 340 U 

BENZO(G,H,I)pERYLENE 340 U 

BENZO(K)FLUORANTHENE 340 U 

BIS(2-ETHYLHEXYL)PHTHALA TE 340 U 

BUTYLBENZYLPHTHALATE 340 U 

CARBAZOLE 340 UJ 

CHRYSENE 340 U 

DI-N-BUTYL PHTHALATE 340 U 

DI-N-OCTYL PHTHALATE 340 U 

DIBENZO(A,H)ANTHRACENE 340 U 

DIBENZOFURAN 340 U 

FLUORANTHENE 340 U 

FLUORENE 340 U 

INDENO(l,2,3-CD)PYRENE 340 U 

NAPHTHALENE· 340 U 

PENTACHLOROPHENOL 840 U 

PHENANTHRENE 340 U 

PHENOL 340 U 

PYRENE 340 U 

METALS (mg/kg) 

ALUMINUM 2910 

ARSENIC 1.6 

BARIUM 11.4 J 

BERYLLIUM 0.15 U 

CADMIUM 0.31 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
ND Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 

• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: oo3-SB-31O-01 003-SB-31O-02 003-SB-330-01 003-SB-330-02 oo3-SB-P01-02 
DEPTH (feet): 5.0 - 10.0' 10.0-150' 5.0 - 10.0' 10.0 - 15.0' 4.0 - B.O' 
SAMPLE DATE: 11113/97 11/13/97 1111 B/97 1111 B/97 OB/07/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-31O MS-31O MS-33D MS-33D POI 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

CALCIUM 19500 J 

CHROMIUM ·10 J 

COBALT ·5.9 J 

COPPER ·6.1 

CYANIDE 0.25 U 

IRON " 6560 J 

LEAD 2.6 J 

MAGNESIUM ·12100 J 

MANGANESE B2.9 J 

MERCURY 0.04 U 

NICKEL 10.5 J 

POTASSIUM 299 J 

SELENIUM 0.79 UR 

SODIUM ·104 J 

VANADIUM 1B.8 

ZINC 15 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background 5011 data set. 
NO Indicates that the UCL·was less than the detection limit. The detection limit Is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (pg/kg) 

1,1,1-TRICHLOROETHANE 

1,:1 ,2-TRICHLOROETHANE 

l,l-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOMETHANE 

CARBON DISULFIDE 

ETHYLBENZENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

. SEMIVOLA TILES (pg/kg) 

2-METHYLNAPHTHALENE 

4-CHLORO-3-METHYLPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-PO l-03-BR 003-SB-P02-02 003-SB-P02-03 003-SB-P03-03 003-SB-P04-03 
8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/07/97 08/18/97 08/18/97 07/12/97 09/06197 

OU3 OU3 OU3 OU3 OU3 
POl P02 P02 P03 P04 

10 U 10 U 10 U 10 U 100 U 

10 U 10 U 10 U 10 U 100 U 

10 U 10 U 10 U 10 U 100 U 

10 U 10 U 10 U 10 U 100 U 

10 U 10 U 10 U 5 J 100 U 

10 U 10 U 10 U 10 UJ 100 U 

10 U 10 U 9 J 1 J 43 J 

10 U 10 U 16 33 J 100 U 

10 U 10 U 10 U 10 U 100 U 

10 U 10 U 10 U 10 U 100 U 

10 U 10 U 10 U 10 U 100 U 

10 U 10 U 10 U 10 U 100 U 

10 U 10 U 10 U 10 U 100 U 

10 U 10 U 10 U 10 U 100 U 

10 U 10 U 10 U 10 U 100 U 

10 UJ 10 U 6 J 10 U 100 U 

10 U 1 J 1 J 1 J 100 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

B (1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set 
NO Indicates that the UCL was less than the detection limit. The detection limit is shown In parentheses. 

• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-P01-03·BR 003-SB-P02-1J2 003-SB-P02-1J3 003-SB-P03-1J3 003-SB-P04-1J3 
DEPTH (feet): 8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 120' 8.0 - 12.0' 
SAMPLE DATE: 08/07/97 08/18/97 08/18/97 07/12/97 09/06/97 
INVESTIGATION: aU3 aU3 aU3 aU3 OU3 
LOCATION: POl P02 P02 P03 P04 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

BENZO(B)FLUORANTHENE 340 U 340 U 340 U 

BENZO(G, H, I)PERYLENE 340 U 340 U 340 U 

BENZO(K)FLUORANTHENE 340 U 340 U 340 U 

BIS(2-ETHYLHEXYL)PHTHALA TE 45 J 340 U 340 U 

BUTYLBENZYLPHTHALATE 340 U 340 U 340 U 

CARBAZOLE 340 U 340 U 340 U 

CHRYSENE 340 U 340 U 340 U 

DI-N-BUTYL PHTHALATE 340 U 340 U 340 U 

DI-N-OCTYL PHTHALATE 340 U 340 U 340 U 

DIBENZO(A, H)ANTHRACENE 340 U 340 U 340 U 

DIBENZOFURAN 340 U 340 U 340 U 

FLUORANTHENE 340 U 340 U 340 U 

FLUORENE 340 U 340 U 340 U 

INDENO(1,2,3-CD)PYRENE 340 U 340 U 340 U 

NAPHTHALENE 340 U 340 U 340 U 

PENTACHLOROPHENOL 850 U 340 U 850 U 

PHENANTHRENE 340 U 340 U 340 U 

PHENOL 340 U 340 U 340 U 

PYRENE 340 U 340 U 340 U 

METALS (mg/kg) 

ALUMINUM 2060 J 2010 J 2150 J 

ARSENIC 1.1 1.6 U· 1 

BARIUM 14.6 J 7.1 J 21.6 J 

BERYLLIUM 0.13 U ·0.07 0.11 U 

CADMIUM 0.33 U 0.27 U 037 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-P01-03-BR 003-SB-P02-02 003-SB-P02-03 003-SB-P03-03 003-SB-P04-03 
DEPTH (feel): 8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 08/07/97 06/16/97 08/18/97 07/12/97 09/06/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: POl P02 P02 P03 P04 
FI.ELD DUPLICATE OF: 

METALS (mg/kg) 

CALCIUM 3470 J 19600 J 22400 J 

CHROMIUM 5.7 J 7.4 8.9 

COBALT *3.4 J *5.1 J *5.9 

COPPER 3.3 2.4 3.9 U 

CYANIDE 0.25 U 0.25 U 0.25 U 

IRON 5040 J 4650 J 5670 J 

LEAD 2.5 J 1.3 1.3 J 

MAGNESIUM ·1540 J 5620 J 7480 J 

MANGANESE 96.4 J 285.J *873 J 

MERCURY 0.04 U 0.1 U 0.05 U 

NICKEL 5.4 8.4 13.9 

POTASSIUM 216 205 J 161 

SELENIUM 0.16 UJ 0.18 U 0.19 U 

. SODIUM 48.1 U *61.5 *78.4 

VANADIUM 7.6 J 8.4 7.9 

ZINC 12.1 J 10.4 J 13.1 J 

(1) Background values presented are the 9S percent upper confidence limit (UCL) based on the background soil data set. 
NO indicates that the UCL was less than the detection limit. The detection limit is shown in parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

·1,I-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOMETHANE 

CARBON DISULFIDE 

ETHYLBENZENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

SEMIVOLA TILES (~g/kg) 

2-METHYLNAPHTHALENE 

4-CHLORO-3-METHYLPHENOL 

- ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

§ BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P05-02 003-SB-P06-02-BR 003-SB-P06-03 003-SB-P07 -03 003-SB-P08-03 
4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12_0' 8.0 - 12.0' 
09/17/97 08/07/97 08/07/97 07/10/97 09/02/97 

OU3 OU3 OU3 OU3 OU3 
P05 P06 P06 P07 P08 

100 U 11 U 10 U 10 U 100 U 

100 U 11 U 10 U 10 U 100 U 

100 U 11 U 10 U 10 U 100 U 

100 U 11 U 10 U 10 U 100 U 

38 J 2 J 19 10 UJ 100 U 

100 U 11 U 10 U 10 UJ 100 U 

43 J 11 U 8 J 10 UJ 18 J 

420 14 83 11 J 65 J 

100 U 11 U 10 U 10 U 100 U 

100 U 11 U 10 U 10 U 100 U 

5 J 11 U 10 U 10 U 100 U 

100 U 11 U 10 U 10 U 100 U 

100 U 11 U 10 U 10 U 100 U 

100 U 11 U 10 U 10 U 100 U 

13 J 11 U 3 J 10 U 100 U 

100 U 1 J 1 J 10 U 100 .U 

100 U 11 U 2 J 10 U 100 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 
o o o 
w (1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soil data set. 

NO indicates that the UCL was less than the detection limit. The detection limit is shown in parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-P05-02 003-SB-P06-02-BR 003-SB -P06-03 003-SB-P07 -03 003-SB-P08-03 
DEPTH (feet): 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 09/17/97 08/07/97 08/07/97 07/10/97 09/02/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: P05 P06 P06 P07 P08 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (J.lg/kg) 

BENZO(B)FLUORANTHENE 340 U 340 U 340 U 340 U . 

BENZO(G,H,I)PERYLENE 340 U 340 U 340 U 340 U 

BENZO(K)FLUORANTHENE 340 U 340 U 340 U 340 U 

BIS(2-ETHYLHEXYL)PHTHALA TE 340 U 340 U 340 U 340 U 

BUTYLBENZYLPHTHALATE 340 U 340 U 340 U 340 U 

CARBAZOLE 340 U 340 U 340 U 340 U 

CHRYSENE 340 U . 340 U 340 U 340 U 

DI-N-BUTYL PHTHALATE 340 U 340 U 340. U 340 U 

OI-N-OCTYL PHTHALATE 340 U 340 U 340 U 340 U 

DIBENZO(A,H)ANTHRACENE 340 U 340 U 340 U 340 U 

DIBENZOFURAN 340 U 340 U 340 U 340 U 

FLUORANTHENE 340 U 340 U 340 U 340 U 

FLUORENE 340 U 340 U 340 U 340 U 

INDENO(1,2,3-CD)PYRENE 340 U 340 U 340 U 340 U 

NAPHTHALENE 340 U 340 U 340 U 340 U 

PENTACHLOROPHENOL 850 U 860 U 340 U 850 U 

PHENANTHRENE 340 U 340 U 340 U 340 U 

PHENOL 340 U 340 U 340 U 340 U 

PYRENE 340 U 340 U 340 U 340 U 

METALS (mg/kg) 

ALUMINUM 2290 J 2700 ·4780 J 2200 J 

ARSENIC 1.3 1.5 1.1 U 0.77 J 

BARIUM 5.4 J 10.6 J 19.5 J 8.7 J 

BERYLLIUM ·0.13 0.19 U ·0.16 0.11 U 

CADMIUM 0.33 U 0.34 U 0.29 U 0.38 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003·SB·POS'{)2 003·SB·POS'{)2·BR 003·SB·POS'{)3 003·SB·P07 '{)3 003·SB·P08'{)3 
DEPTH (feet): 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 09/17/97 08/07/97 08/07/97 07/10/97 09/02/97 

INVESTIGATION: OU3 OU3 OU3 aU3 aU3 
LOCATION: P05 P06 P06 P07 P08 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

CALCIUM 1140 J 4610 J 34900 J 21700 J 

CHROMIUM 6.1 8.4 J *16.8 7.9 

COBALT *4.3 *5.9 J *8.1 J *4.6 

COPPER *7.5 5.3 *23 4.5 U 

CYANIDE 0.25 U 0.26 U 0.26 U 0.26 U 

IRON 4720 J 5180 J *12400 J 5750 J 

LEAD 1.8 J 2.9 J 2.7 2 J 

MAGNESIUM 1250 J 3360 J *11800 J 7830 J 

MANGANESE 46.8 J 56.9 J 195 J 254 J 

MERCURY 0.04 U 0.04 U 0.07 U 0.04 U 

NICKEL 9.9 12.2 J 17.7 9.3 

POTASSIUM 167 238 J *642 J 190 

SELENIUM 0.18 UJ 0.85 UR 0.15 U 0.18 U 

SODIUM *70.9 J *74.8 J *161 *86.9 

VANADIUM 14 13.5 *24.1 10.3 

ZINC 11.3 J 15 J *25.9 J 15 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
* • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-P09-02 003-SB-P09-03 003-SB-Pl0-03 003-SB-Pll-03 003-SB-P12-03 
DEPTH (feet): 4.0 - 80' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 08/23/97 08/23/97 09/05/97 09/08/97 08/10/97 
INVESTIGATION: OU3 OU3 OU3 aU3 aU3 
LOCATION P09 P09 Pl0 Pll P12 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 100 U 10 U 100 U 100 U 10 U 

1,1,2-TRICHLOROETHANE 100 U 10 U 100 U 100 U 10 U 

1,1-DICHLOROETHANE 100 U 10 U 100 U 100 U 10 U 

l,2-DICHLOROETHENE (TOTAL) 100 U 10 U 100 U 100 U 10 U 

2-BUTANONE 100 U 8 J 100 U 100 U 10 U 

2-HEXANONE 100 U 10 U 100 U 100 U 10 U 

4-METHYL-2-PENTANONE 69 J 8 J 36 J 84 J 10 U 

ACETONE 170 56 100 U 100 U 3 J 

BENZENE 100 U 10 U 100 U 100 U 10 U 

BROMOMETHANE 100 U 10 U 100 U 100 U 10 U 

CARBON DISULFIDE 100 U 10 U 100 U 100 U 10 U 

ETHYLBENZENE 100 U 10 U 100 U 100 U 10 U 

STYRENE 100 U 10 U 100 U 100 U 10 U 

TETRACHLOROETHENE 100 U 10 U 100 U 100 U 10 U 

TOLUENE 100 U 1 J 100 U 100 U 10 U 

TRICHLOROETHENE 100 U 10 U 100 U 100 U 10 UJ 

XYLENES, TOTAL 100 U 10 U 100 U 100 U 10 U 

SEMIVOLA TILES (1J9/kg) 

2-METHYLNAPHTHALENE 340 U 340 U 340 U 340 U 340 U 

4-CHLORO-3-METHYLPHENOL 340 U 340 U 340 U 340 U 340 U 

ACENAPHTHENE 340 U 340 U 340 U 340 U 340 U 

ACENAPHTHYLENE 340 U 340 U 340 U 340 U 340 U 

ANTHRACENE 340 U 340 U 340 U 340 U 340 U 

BENZO(A)ANTHRACENE 340 U 340 U 340 U 340 U 340 U 

BENZO(A)PYRENE 340 U 340 U 340 U 340 U 340 U 

(1) Background values presented are the 95 percent upper confidence limit (UCl) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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. TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL -4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003- SB-P09-02 003-SB·P09~3 003-SB-Pl0~3 003-SB-Pll~3 003-SB-P12~3 
DEPTH (feet): 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 08/23/97 08/23/97 09/05/97 09/08/97 08/10/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: P09 P09 P10 P11 P12 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

BENZO(B)FLUORANTHENE 340 U 340 U. 340 U 340 U 340 U 

BENZO(G, H, I)PERYLENE 340 U 340 U 340 U 340 U 340 U 

BENZO(K)FLUORANTHENE 340 U 340 U 340 U 340 U 340 U 

BIS(2-ETHYLHEXYL)PHTHALA TE 29 J 25 J 340 U 340 U 340 U 

BUTYLBENZYL PHTHALATE 340 U 340 U 340 U 340 U 340 U 

CARBAZOLE 340 U 340 U 340 U 340 U 340 U 

CHRYSENE 340 U 340 U 340 U 340 U 340 U 

DI-N-BUTYL PHTHALATE 18 J 340 U . 340 U 340 U 340 U 

DI-N-OCTYL PHTHALATE 340 U 340 U 340 U 340. U 340 U 

DIBENZO(A,H)ANTHRACENE 340 U 340 U 340 U 340 U 340 U 

DIBENZOFURAN 340 U 340 U 340 U 340 U 340 U 

FLUORANTHENE 340 U 340 U 340 U 340 U 340 U 

FLUORENE 340 U 340 U 340 U 340 U 340 U 

INDENO(1,2,3-CD)PYRENE 340 U 340 U 340 U 340 U 340 U 

NAPHTHALENE 340 U 340 U 340 U 340 U 340 U 

PENTACHLOROPHENOL 850 U 840 U 850 U 840 U 340 U 

PHENANTHRENE 340 U 340 U 340 U 340 U 340 U 

PHENOL 340 U 340 U 340 U 340 U 340 U 

PYRENE 340 U 340 U 340 U 340 U 340 U 

MET ALS (mg/kg) 

ALUMINUM 2650 J 2760 J 1530 J 2390 J 2550 J 

ARSENIC 2.5 6.3 0.6 0.6 3.9 J 

BARIUM 12.3 J 9.6 J 6.8 J 7.7 J 12.1 J 

BERYLLIUM ·0.15 ·0.17 0.05 U 0.1 U ·0.13 

CADMIUM 0.34 U 0.38 U 0.35 U 0.38 U 0.33 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit is shown in parentheses . 
• - Indicates that the concentraUon displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-P09-02 003-SB-P09'{)3 003-SB-Pl0'{)3 003-SB-Pll'{)3 003-SB-P12'{)3 
DEPTH (feet): 4.0 - 8.0' 8.0 - 120' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 08/23/97 08/23/97 09/05/97 09/08/97 08/10/97 

INVESTIGATION aU3 aU3 aU3 aU3 aU3 
LOCATION: P09 P09 Pl0 Pll P12 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

CALCIUM 32400 J 35800 J 2870 J 1130 J 31800 J 

CHROMIUM *9.7 7.9 7 8.2 *10.8 J 

COBALT *6.8 J *11.4 J *2.4 *3 *10.2 

COPPER 3.6 *7 1.2 J 2.2 J *6.1 

CYANIDE 0.25 U 0.25 U 0.25 U 0.25 UJ 0.26 U 

IRON 8980 J 9550 J 3680 J 6330 J 7200 J 

LEAD 2.5 2.3 1.5 J 1.6 2.2 J 

MAGNESIUM *12500 J *10100 J 1440 J 1440 J *10800 J 

MANGANESE 437 J 322 J 54.5 J 121 J 284 J 

MERCURY 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 

NICKEL 12.8 *24.7 4.9 7 *24.1 

POTASSIUM 277 J 305 J 235 226 275 J 

SELENIUM 0.19 UJ 0.17 UJ 0.17 U 0.19 U 0.24 U 

SODIUM *62.3 J *134 J *44 *44.2 J *88.3 J 

VANADIUM 12.5 J 11.6 J 5.3 9.3 J 12.7 

ZINC 18.5 J 16.5 J 9.1 J 15.2 J 16.7 J 

(1) Background values presented are the 95 percent upper confidence limit (UCl) based on the background soli data set 
ND Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: SB.{)1'{)S08 SB'{)2'{)40S SB'{)2'{)S08 SB'{)3-1012 SB.{)4-1012 
DEPTH (feet): 6.0 - BO' 4.0 - 6.0' 6.0 - B.O' 10.0 - 1io' 10.0 - 12.0' 
SAMPLE DATE: 04/10/95 04/11195 04/11195 04/05/95 04/10/95 
INVESTIGATION: EAST PLATING EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
LOCATION: SB-01fTW-01 SB-02 SB-02 SB-03 SB-04fTW-02 
FIELD DUPLICATE OF: 

VOLATilES (Jlglkg) 

1,1,1-TRICHLOROETHANE 10 U 11 U 11 U 1500 U 11 U 

1,1,2-TRICHLOROETHANE 10 U 9 B 1500 U 11 U 

. 1,1-DICHLOROETHANE 10 U 11 U 11 U 1500 U 11 U 

1,2-DICHLOROETHENE (TOTAl) 10 U 11 U 11 U 1500 U 11 U 

2-BUTANONE 10 U 3 4 1500 U 11 U 

2-HEXANONE 10 U 11 U 11 U 1500 U 11 U 

4-METHYL-2-PENTANONE 10 U 11 U 11 U 1500 U 11 U 

ACETONE 10 U 66 U 460 1500 U 41 U 

BENZENE 10 U 11 U 11 U 1500 U au 
BROMOMETHANE 10 U 11 U 11 U 1500 U 11 U 

CARBON DISULFIDE 10 U 11 U 11 U 1500 U 11 U 

ETHYLBENZENE 10 U 7 B 1500 U 11 U 

STYRENE 10 U 11 U 11 U 1500 U 11 U 

TETRACHLOROETHENE 10 U 760 740 1500 U 11 U 

TOLUENE 10 U B 6 1500 U 11 U 

TRICHLOROETHENE 14 770 690 1100 15 

XYLENES, TOTAL 10 U 4B 54 1500 U 11 U 

SEMIVOLA TilES (Jl9Ikg) 

2-METHYLNAPHTHALENE 330 U B7 370 U 3BO U 

4-CHLORO-3-METHYLPHENOL 330 U 700 U 370 U 3BO U 

ACENAPHTHENE 330 U 700 U 370 U 3BO U 

ACENAPHTHYLENE 330 U 700 U 370 U 3BO U 

ANTHRACENE 330 U 700 U 370 U 3BO U 

BENZO(A)ANTHRACENE 330 U 700 U 370 U 3BO U 

BENZO(A)PYRENE 330 U 700 U 370 U 3BO U 

(1) Background values presented are the 95 percent upper confidence limit (UCl) based on the background soli data set. 
ND indicates that the UCl was less than the detection limit. The detection limit is shown in parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: SB-01'{)608 SB'{)2-0406 SB-02'{)608 SB-03-1012 SB.{)4-1012 
DEPTH (feet): 6.0 - 8.0' 4.0 - 6.0' 6.0 - 80' 10.0 - 12.0' 10.0 - 12.0' 
SAMPLE DATE: 04/10/95 04/11195 04/11195 04/05/95 04/10/95 
INVESTIGA nON: EAST PLATING EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
L,OCATION: SB-Olnw-Ol SB-02 SB-02 SB-03 . SB-04nw-02 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (Jig/kg) 

BENZO(B)FLUORANTHENE 330 U 700 U 370 U 380 U 

BENZO(G,H,I)PERYLENE 330 U 700 U 370 U 380 U 

BENZO(K)FLUORANTHENE 330 U 700 U 370 U 380 U 

BIS(2-ETHYLHEXYL)PHTHALA TE 61 4400 370 U 380 U 

BUTYLBENZYLPHTHALATE 330 U 700 U 370 U 380 U 

CARBAZOLE 330 U 700 U 370 U 380 U 

CHRYSENE 330 U 700 U 370 U 380 U 

DI-N-BUTYL PHTHALATE 330 U 140 370 U 380 U 

DI-N-OCTYL PHTHALATE 330 U 700 U 370 U 380 U 

DIBENZO(A,H)ANTHRACENE 330 U 700 U 370 U 380 U 

DIBENZOFURAN 330 U 78 370 U 380 U 

FLUORANTHENE 330 U 700 U 370 U 380 U 

FLUORENE 330 U 700 U 370 U 380 U 

INDENO(1,2,3-CD)PYRENE 330 U 700 U 370 U 380 U 

NAPHTHALENE 330 U 73 370 U 380 U 

PENTACHLOROPHENOL 790 U 1700 U 890 U 920 U 

PHENANTHRENE 330 U 180 370 U 380 U 

PHENOL 330 U 700 U 370 U 380 U 

PYRENE 330 U 100 370 U 380 U 

METALS (mg/kg) 

ALUMINUM 2550 2220 '5210 ·5310 

ARSENIC 1.4 0.94 2.3 2.9 

BARIUM 16.4 36.2 27.7 29.9 

BERYLLIUM 0.16 U 0.19 U '0.29 ·0.22 

CADMIUM 0.47 U 3.7 U 0.52 U 0.58 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUM8ER: S8-01-0608 S8-02-0406 S8-02-0608 S8-03-1012 S8-04-1012 
DEPTH (feet): 6.0 - 8.0' 4.0 - 6.0' 6.0 - 8.0' 10.0 - 12.0' 10.0 - 120' 
SAMPLE DATE: 04/10/95 04/11/95 04/11195 04/05/95 04/10/95 
INVESTIGATION: EAST PLATING EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
LOCATION: S8-0 1 fTW-O 1 S8-02 S8-02 S8-03 . S8-04fTW-02 

FIELD DUPLICATE OF: 

METALS (mglkg) 

CALCIUM 5780 7910 25200 24300 

CHROMIUM 8.6 U *618 *11.4 *13.2 

C08ALT *4.1 *2.2 *4.8 *5.1 

COPPER 4.2 *54.5 *9.9 *10.3 

CYANIDE 1 U *140 1.2 U 1.1 U 

IRON 7200 *14200 *11400 *11400 

LEAD 3.9 *231 3.5 4 

MAGNESIUM 4060 3970 8540 *9510 

MANGANESE 122 103 297 302 

MERCURY 0.04 U 0.04 U 0.05 U 0.05 U 

NICKEL 7.4 U 15.3 11.8 U 13.8 U 

POTASSIUM *403 *466 *862 *1000 

SELENIUM 0.62 U 0.78 U 0.69 U 0.77 U 

SODIUM *194 *280 *175 *177 

VANADIUM 9.2 7.2 *25.2 *24.8 

ZINC 13 *28.6 *24.2 *23.2 

GENERAL CHEMISTRY 

9.24 5.63 8.38 8.32 

(1) Background values presented are the 95 percent upper confidence limit (UCl) based on the background soli data set 
NO Indicates that the UCL was less than the detection limit The detection limit Is shown In parentheses. 

* • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

F.IELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,2-DlCHLOROETHENE (TOTAL) 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOMETHANE 

. CARBON DISULFIDE 

ETHYLBENZENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

SEMIVOLA TILES (lJg/kg) 

2-METHYLNAPHTHALENE 

4-CHLORO-3-METHYLPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOll-4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-05-1012 SB-06'{)608 SB'{)7'{)406 
10.0 - 12.0' 6.0 - 8.0' 4.0 - 6.0' 
04/06/95 04/04/95 04/11195 1 1 1 1 

EAST PLATING EAST PLATING EAST PLATING 
SB-05 SB-06fTW-03 SB-07 

12 U 10 U 53 U 

12 U 10 U 53 U 

12 U 10 U 53 U 

12 U 10 U 53 U 

12 U 4 53 U 

12 U 10 U 53 U 

12 U 10 U 53 U 

890 10 U 53 U 

12 U 10 U 53 U 

12 U 10 U 53 U 

12 U 10 U 53 U 

12 U 10 U 53 U 

12 U 10 U 53 U 

1 10 U 120 

2 10 U 53 U 

1100 4 290 

12 U 10 U 53 U 

380 U 330 U 350 U 

380 U 330 U 350 U 

380 U 330 U 350 U 

380 U 330 U 350 U 

330 U 350 U 

330 U 350 U 

330 U 350 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soil data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration, 
Blank space Indicates that the sample was not analyzed for this particular compound, 
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SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (tJg/kg) 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

FLUORANTHENE 

FLUORENE 

. INDENO(1,2,3-CD)PYRENE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

METALS (mg/kg) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL -4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-05-1012 SB-06-0608 SB-07-0406 
10.0 - 12.0' 6.0 - 8.0' 4.0 - 6.0' 
04/06/95 04/04/95 04/11195 1 1 1 1 

EAST PLATING EAST PLATING EAST PLATING 
SB-05 SB-06/TW-03 SB-07 

330 U 350 U 

330 U 350 U 

330 U 350 U 

330 U 1800 

330 U 350 U 

330 U 350 U 

330 U 350 U 

330 U 87 

330 U 350 U 

330 U 350 U 

330 U 350 U 

330 U 350 U 

330 U 350 U 

330 U 350 U 

380 U 330 U 350 U 

810 U 850 U 

330 U 350 U 

380 U 330 U 350 U 

330 U 350 U 

*4210 2040 1090 

2 0.94 0.5 

25.5 6.8 U 30.7 

*0.31 *0.2 0.17 U 

0.57 U 0.52 U 3.1 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soil data set. 
ND indicates that the UCL was less than the detection limit. The detection limit is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
qlank space indicates that the sample was not analyzed for this particular compound. 
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SAMPLE NUMBER: 
DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

TABLE 4-2 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - 4-12 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-05-1012 SB-06-0608 SB-07-0406 
10.0 - 12.0' 6.0 - 8.0' 4.0 - 6.0' 
04/06/95 04/04/95 04/11/95 1 1 1 1 

EAST PLATING EAST PLATING EAST PLATING 
SB-05 SB-06fTW-03 SB-07 

30600 7280 1080 

9.8 U 4.4 U *175 

*4.3 *3.1 *1.6 

*10 *6.4 *57.7 

1.1 U 1 U *148 

9960 4810 7620 

3.4 1.2 *515 

*11500 1900 286 

316 71.3 38.3 

0.05 U 0.05 U 0.04 U 

10.4 U 6.9 U 6.7 U 

*748 209 210 

0.76 U 0.69 U 0.67 U 

*162 67.2 U *262 

*20.7 9.3 4.9 

21.7 9.9 21.8 

8.64 8.62 5.88 

(1) Backgr~und values presented are the 95 percent upper confidence limit (UCL) based on the background 5011 data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-007 -OS-BR 003-SB-007 -ll-BR 003-SB-023-OS-BR 003-SB-023-1S-BR 003-SB-027 -OS-BR 
DEPTH (feet): 16.0 - 20.0' 40.0 - 44.0' 16.0 - 20.0' 56.0 - 60.0' 16.0 - 20.0' 

SAMPLE DATE: 08/21197 08/21/97 08/09/97 08/09/97 08/22/97 
INVESTIGATION: OU3 OU3 OU3 aU3 aU3 
LOCATION: AOC07 AOC07 AOC23 AOC23 AOC27 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg, 

1,1,1-TRICHLOROETHANE 10 U 11 U 10 U 12 U 10 U 

1: l-DICHLOROETHANE 10 U 11 U 10 U 1 J 10 U 

1 ,2-DICHLOROETHENE (TOTAL) 10 U 11 U 10 U 7 J 10 U 

2-BUTANONE 10 U 6 J 4 J 12 U 10 U 

2-HEXANONE 10 U 11 U 10 UJ 12 UJ 10 U 

4-METHYL-2-PENTANONE 2 J 13 10 U 12 U 10 U 

ACETONE 10 UJ 28 J 20 6 J 15 

CARBON DISULFIDE 10 U 1 J 10 U 12 U 10 U 

CHLOROBENZENE 10 U 11 U 10 U 12 U 10 U 

CHLOROMETHANE 10 U 11 U 10 U 12 U 10 U 

ETHYLBENZENE 10 U 11 U 10 U 12 U 10 U 

STYRENE 10 U 11 U 10 U 12 U 10 U 

TETRACHLOROETHENE 10 U 11 U 10 U 12 U 10 U 

TOLUENE 10 U 11 U 1 J 12 U 1 J 

TRICHLOROETHENE 10 U 2 J 2 J 31 J 10 U 

XYLENES, TOTAL 10 U 11 U 1 J 12 U 10 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
~~ank space indicates that the sample was not analyzed for this particular cOI1"'r\ound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-027 -06-BR 003-SB-030-04-BR 003-SB-036-05-BR 003-SB-DP1-22-BR 003-SB-036-07 -BR 
DEPTH (feet): 20.0 - 24.0' 120 - 16.0' 160 - 20.0' 16.0 - 200' 24.0 - 28.0' 
SAMPLE DATE: 08/22/97 08/23/97 08/12/97 08/12/97 08/12/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC27 AOC30 AOC36 AOC36 AOC36 

FIELD DUPLICATE OF: 003-SB-036-05-BR 

VOLA TILES (I-Ig/kg) 

1,1,1-TRICHLOROETHANE 11 U 100 U 11 U 11 U 29 U 

1,1-DICHLOROETHANE 11 U 100 U 11 U 11 U 29 U 

1 ,2-DICHLOROETHENE (TOTAL) 11 U 100 U 11 U 11 U 29 U 

2-BUTANONE 11 U 100 U 1 J 11 U 3 J. 

2-HEXANONE 11 U 100 U 11 UJ 11 UJ 29 UJ 

4-METHYL-2-PENTANONE 11 U 100 U 11 U 11 U 29 U 

ACETONE 12 100 U 7 J 6.J 37 

CARBON DISULFIDE 11 U 100 U 11 U 11 U 2 J 

CHLOROBENZENE 11 U 100 U 11 U 11 U 29 U 

CHLOROMETHANE 11 U 100 U 11 U 11 U 29 U 

ETHYLBENZENE 11 U 100 U 11 U 11 U 29 U 

STYRENE 11 U 100 U 11 U 11 U 29 U 

TETRACHLOROETHENE 11 U 100 U 11 U 11 U 29 U 

TOLUENE 1 J 100 U 11 U 11 U 29 U 

TRICHLOROETHENE 11 U 100 U 11 UJ 11 UJ 29 UJ 

XYLENES, TOTAL 11 U 100 U 11 U 11 U 2 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 

• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-037 -05-BR 003-SB-037-10-BR 003-SB-055-05-BR 003-SB-058-05-BR 003-SB-DP1-25-BF 

DEPTH (feet): 16.0 - 20.0' 36.0 - 400' 16.0 - 20.0' 16.0 - 20.0' 16.0 - 20.0' 
SAMPLE DATE: 08/06/97 08/06/97 08/24/97 08/19/97 08/19/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION AOC37 AOC37 AOC55 AOC58 AOC58 
FIELD DUPLICATE OF: 003-SB-058-05-BR 

VOLATILES (l.Ig/kg) 

1,1,1-TRICHLOROETHANE 11 U 12 U 11 U 4 J 1 J 

1,1-DICHLOROETHANE 11 U 12 U 11 U 10 U 10 U 

1,2-DICHLOROETHENE (TOTAL) 11 U 12 U 11 U 1 J 10 U 

2-BUTANONE 4 J 19 11 U 10 U 10 U 

2-HEXANONE 11 U 3 J 11 U 10 U 10 U 

4-METHYL-2-PENTANONE 2 J 15 11 U 10 U 10 U 

ACETONE 20 45 20 30 J 61 J 

CARBON DISULFIDE 11 U 12 U . 11 U 10 U 10 U 

CHLOROBENZENE 11 U 12 U 11 U 10 U 10 U 

CHLOROMETHANE 11 UJ 12 U 11 U 10 U 10 U 

ETHYLBENZENE 11 U 12 U 11 U 10 U 10 U 

STYRENE 11 U 12 U 11 U 10 U 10 U 

TETRACHLOROETHENE 11 U 12 U 11 U 10 U 10 U 

TOLUENE 1 J 1 J 1 J 10 U 10 U 

TRICHLOROETHENE 1 J 12 UJ 11 U 6 J 3 J 

XYLENES, TOTAL 1 J 1 J 11 U 10 U 1 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• • Indicates that the concentration displayed exceeds the background concentration. 
""-lank space Indicates that the sample was not analyzed for this particular comDound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-058-15-BR 003-SB-063-04-BR 003-SB-063-14-BR 003-SB-28D-03 003-SB-28D-04 
DEPTH (feet): 56.0 - 60.0' 12.0 - 160' 52.0 - 56.0' 25.0 - 30.0' 35.0 - 400' 
SAMPLE DATE: 08/21/97 08/05/97 08/06/97 12/03/97 12/03/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: AOC58 AOC63 AOC63 MS-28D MS-28D 
FIELD DUPLICATE OF: 

VOLATILES (lAg/kg) 

1,1,1-TRICHLOROETHANE 11 U 10 U 30 U 110 U 110 U 

1,1-DICHLOROETHANE 11 U 10 U 30 U 110 U 110 U 

1,2-DICHLOROETHENE (TOTAL) 11 U 10 U 30 U 110 U 110 U 

2-BUTANONE 11 U 10 U 30 U 110 U 140 

2-HEXANONE 11 U 10 U 30 U 110 U 110 U 

4-METHYL-2-PENTANONE 11 U 10 U 30 U 26 J 160 

ACETONE 82 J 14 33 110 U 350 J 

CARBON DISULFIDE 11 U 10 U 6 J 6 J 110 U 

CHLOROBENZENE 11 U 10 U 30 U 110 U 110 U 

. CHLOROMETHANE 11 U 10 UJ 30 UJ 110 U 110 U 

ETHYLBENZENE 11 U 10 U 30 U 110 U 110 U 

STYRENE 11 U 10 U 30 U 110 U 110 U 

TETRACHLOROETHENE 11 U 10 U 30 U 110 U 110 U 

TOLUENE 11 U 1 J 3 J 8 J 17 J 

TRICHLOROETHENE 11 U 10 U 30 U 110 U 110 U 

XYLENES, TOTAL 11 U 10 U 30 U 110 U 22 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
ND Indicates that the UCL was less than the detection limit The detection limit Is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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. TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-S8-280-05 003-S8-280-06 003-S8-280-07 003-S8-280-08 003-S8-280-09 
DEPTH (feet) 45.0 - 50.0' 50.0 - 55.0' 60.0 - 65.0' 70.0 - 750' 80.0 - 85.0' 
SAMPLE DATE: 12/03/97 12/03/97 12/03/97 12/03/97 12/03/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-28D MS-28D MS-28D MS-28D MS-2BD 
FIELD DUPLICATE OF: 

VOLA TILES (~glkg) 

1,1,1-TRICHLOROETHANE 110 U 110 U 110 U 120 U 110 U 

1,1-DICHLOROETHANE 110 U 110 U 110 U 120 U 110 U 

1 ,2-DICHLOROETHENE (TOTAL) 110 U 110 U 110 U 120 U 110 U 

2-BUTANONE 210 130 100 J 370 110 J 
2-HEXANONE 110 U 110 U 110 U 120 U 110 U 

4-METHYL,-2-PENTANONE 190 . 140 B8 J 120 U 64 J 
ACETONE 300 J 160 U 450 J 540 J 350 J 
CARBON DISULFIDE 10 J 110 U 110 U 120 U 110 U 

CHLOROBENZENE 110 U 110 U 110 U 120 U 110 U 

CHLOROMETHANE 110 U 110 U 110 U 120 U 110 U 

ETHYLBENZENE 110 U 110 U 110 U 120 U 110 U 

STYRENE 110 U 110 U 110 U 120 U 110 U 

TETRACHLOROETHENE 110 U 110 U 110 U 120 U 110 U 

TOLUENE 13 J 14 J 17 J 23 J 16 J 
TRICHLOROETHENE 10 J 110 U 110 U 19 J 12 J 
XYLENES, TOTAL 1B J 20 J 22 J 46 J 22 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection lIinlt. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
qlank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-280-10 003-SB-OP2-{)4 003-SB-280-11 003-SB-290-{)2 003-SB-290-{)3 
DEPTH (feet): 95.0 - 100.0' 95.0 - 100.0' 105.0 - 110.0' 15.0 - 20.0' 25.0 - 30.0' 
SAMPLE DATE: 12'03'97 12'03'97 12'03'97 12'05'97 12'06'97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-28D MS-28D MS-28D MS-29D MS-29D 

FIELD DUPLICATE OF: 003-SB-280-10 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 120 U 120 U 110 U 110 UJ 120 UJ 

1 ;1-DICHLOROETHANE 120 U 120 U 110 U 110 U 120 U 

1 ,2-DICHLOROETHENE (TOTAL) 120 U 120 U 110 U 110 U 120 U 

2-BUTANONE 150 71 J 280 95 J 150 J 

2-HEXANONE 120 U 120 U 110 U 110 U 120 U 

4-METHYL-2-PENTANONE 190 100 J 150 72 J 58 J 

ACETONE 240 J 150 U 620 J 650 J 640 J 

CARBON DISULFIDE 120 U 120 U 110 U 110 UJ 120 UJ 

CHLOROBENZENE 120 U 120 U 110 U 110 U 120 U 

CHLOROMETHANE 120 U 120 U 110 U 110 U 120 U 

ETHYLBENZENE 120 U 120 U 9 J 110 U 19 J 

STYRENE 120 U 120 U 110 U 17 J 55 J 

TETRACHLOROETHENE 120 U 120 U 110 U 110 U 120 U 

TOLUENE 12 J 8 J 24 J 110 U 12 J 

TRICHLOROETHENE 120 U 120 U 110 U 110 U 120 U 

XYLENES, TOTAL 19 J 29 J 53 J 22 J 80 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit is shown in parentheses_ 
• - Indicates that the concentration displayed exceeds the background concentratlon_ 
Blank space Indicates. that the sample was not analyzed for this particular compound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-290-04 003-SB-290-05 003-SB-290~6 003-SB-OP2~5 003-SB-290~7 

DEPTH (feel): 30.0 - 350' 40.0 - 45.0' 55.0 - 60.0' 55.0 - 600' 65.0 - 70.0' 
SAMPLE DATE: 12/06/97 12/06/97 12/06/97 12/06/97 12/06/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-29D MS-29D MS-29D MS-29D MS-29D 
FIELD DUPLICATE OF: 003-SB-290~6 

VOLA TILES (Ilg/kg) 

1,1,1-TRICHLOROETHANE 120 UJ 120 UJ 120 UJ 110 UJ 120 UJ 

1,1-DICHLOROETHANE 120 U 120 U 120 U 110 U 120 U 

. 1,2-DICHLOROETHENE (TOTAL) 120 U 120 U 120 U 110 U 120 U 

2-BUTANONE 88 J 88 J 150 J 91 J 140 J 

2-HEXANONE 120 U 120 U 120 U 110 U 120 U 

4-METHYL-2-PENTANONE 47 J 39 J 61 J 39 J 74 J 

ACETONE 380 J 380 J 670 J 450 J 620 J 

CARBON DISULFIDE 120 UJ 120 UJ 120 UJ 110 UJ 120 UJ 

CHLOROBENZENE 120 U 120 U 120 UJ 110 U 120 U 

CHLOROMETHANE 120 U 120 U 120 U 110 U 120 U 

ETHYLBENZENE 12 J 10 J 34 J 110 U 14 J 

STYRENE 31 J 33 J 72J 10 J 32 J 

TETRACHLOROETHENE 120 U 120 U 120 U 110 U 120 U 

TOLUENE 7 J 8 J 19 J 110 U 8 J 

TRICHLOROETHENE 120 U 120 U 67 J 110 U 42 J 

XYLENES, TOTAL 42 J 42 J 120 20 J 58 .J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
ND Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 

• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-S8-290-08 003-S8-290-09 003-S8-290-10 003-S8-290-11 003-S8-290-12 
DEPTH (feel): 75.0 - 80.0' 80.0 - 85.0' 95.0 - 100.0' 100.0 - 105.0' 115.0 - 120.0' 
SAMPLE DATE: 12/06/97 12/06/97 12/06/97 12/06/97 12/06/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-29D MS-29D MS-29D MS-29D MS-29D 
FIELD DUPLICATE OF: 

VOLA TILES (J.lg/kg) 

1,1,1-TRICHLOROETHANE 110 UJ 110 UJ - 120 UJ 120 UJ 110 UJ 

1,1-DICHLOROETHANE 110 U 110 U 120 U 120 U 110 U 

1 ,2-DICHLOROETHENE (TOTAL) 110 U 110 U 120 U 120 U 110 U 

2-BUTANONE 120 J 78 J . 170 J 93 J 190 J 

2-HEXANONE 110 U 110 U 120 U 120 U 110 U 

4-METHYL-2-PENTANOt-JE 46 J 36 J 55 J 140 81 J 

ACETONE 360 J 460 J 530 J 260 U 710 J 

CARBON DISULFIDE 110 UJ 110 UJ . 7 J 11 .J 110 UJ 

CHLOROBENZENE 110 U 110 U 120 U 120.U 110 U 

CHLOROMETHANE 110 U 110 U 120 U 120 U 110 U 

ETHYLBENZENE 9 J 18 J 16 J 120 U 110 U 

STYRENE 25 J 46 J 47 J 120 U 21 J 

TETRACHLOROETHENE 110 U 110 U 120 U 120 U 110 U 

TOLUENE 110 U 10 J 9 J 120 U 6 J 

TRICHLOROETHENE 8 J 13 J 120 U 120 U 110 U 

XYLENES, TOTAL 35 J 67 J 59 J 120 U 41 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses_ 
•• Indicates that the concentration displayed exceeds the background concentration, 
Blank space Indicates that the sample was not analyzed for this particular compound_ 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-290-13 003-SB-290-14 003-SB-300~2 003-SB-300~3 003-SB-300-{)4 
DEPTH (feel): 125.0 - 130.0' 130.0 - 135.0' 15.0 - 20.0' 20.0 - 25.0' 35.0 - 40.0' 
SAMPLE DATE: 12/06/97 12/06/97 10/23/97 10/23/97 10/23/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-29D MS-29D MS-30D MS-30D MS-30D 
FIELD DUPLICATE OF: 

VOLATILES (\Jg/kg) 

1,1,1-TRICHLOROETHANE 110 UJ 110 UJ 100 U 120 U 120 U 

1,1-DICHLOROETHANE 110 U 110 U 100 U 120 U 120 U 

1 ,2-DICHLOROETHENE (TOTAL) 110 U 110 U 100 U 120 U 120 U 

2-BUTANONE 110 J 110 UJ 130 180 120 U 

2-HEXANONE 110 U 110 U 100 UJ 120 UJ 120 UJ 

4-METHYL-2-PENTANONE 48 J 41 J 46 J 81 J 56 J 

ACETONE 560 J 440 J 450 J 360 J 120 U 

CARBON DISULFIDE 110 UJ 110 UJ 100 U 120 U 120 U 

CHLOROBENZENE 110 U 110 U 100 U 120 U 120 U 

CHLOROMETHANE 110 U 110 U 100 U 120 U 120 U 

ETHYLBENZENE 15 J 110 U 100 U 120 U 120 U 

STYRENE 34 J 110 U 100 U 120 U 120 U 

TETRACHLOROETHENE 110 U 110 U 100 U 120 U 120 U 

TOLUENE 8 J 110 U 100 U 120 U 120 U 

TRICHLOROETHENE 110 U 110 U 100 U 120 U 120 U 

XYLENES, TOTAL 56 J 110 U 12 J 10 J 120 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set 
ND Indicates that the UCL was less than the detection limit The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Rlank space Indicates that the sample was not analyzed for this particular compound_ 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003·SB·300-05 003·SB·300-06 003·SB·300-07 003·SB·300-08 003·SB·300-09 
DEPTH (feet): ·45.0 - 50.0' 50.0 - 550' 65.0 - 70.0' 70.0 -75.0' 80.0 - 850' 
SAMPLE DATE: 10/24/97 10/24/97 10/24/97 10/24/97 10/24/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-30D MS-30D MS-30D MS-30D MS-30D 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 120 U 120 U 110 U 110 U 110 U 

1,1-DICHLOROETHANE 120 U 120 U 110 U 110 U 110 U 

1 ,2-DICHLOROETHENE (TOTAL) 120 U 120 U 110 U 110 U 110 U 

2-BUTANONE 130 150 100 J 81 J 110 U 

2-HEXANONE 120 UJ 120 UJ 110 UJ 110 UJ 110 UJ 

4-METHYL:2-PENTANONE 64 J 72J 48 J 56 J 40 J 

ACETONE 230 U 260 U 160 U 140 U 110 U 

CARBON DISULFIDE 120 U 120 U 110 U 110 U 110 U 

CHLOROBENZENE 120 U 120 U 110 U 110 U 110 U 

. CHLOROMETHANE 120 U 120 U 110 U 110 U 110 U 

ETHYLBENZENE 120 U 120 U 110 U 110 U 110 U 

STYRENE 120 U 120 U 110 U 110 U 110 U 

TETRACHLOROETHENE 120 U 120 U 110 U 110 U 110 U 

TOLUENE 120 U 120 U 110 U 110 U 110 U 

TRICHLOROETHENE 120 U 120 U 110 U 110 U 110 U 

XYLENES, TOTAL 120 U 10 J 110 U 110 U 110 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-5B-30D-10 003-5B-31O-03 003-5B-31O-04 003-5B-31O-05 003-5B-DP2-01 
DEPTH (feet): 90.0 - 95.0' 20.0 - 25.0' 30.0 - 35.0' 40.0 - 45.0' 40.0 - 450' 
SAMPLE DATE: 10/24/97 11113197 11/13/97 11/13/97 11113197 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-30D MS-31O MS-31O MS-31O MS-31D 
FIELD DUPLICATE OF: 003-5B-31O-05 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 110 U 110 U 110 U 120 U 110 U 

1,1-DICHLOROETHANE 110 U 110 U 110 U 120 U 110 U 

1 ,2-DICHLOROETHENE (TOTAL) 110 U 7 J 110 U 20 J 6 J 

2-BUTANONE 110 110 U 110 U 120 U 120 

2-HEXANONE 110 UJ 110 U 110 U 120 U 110 U 

4-METHYL-2-PENTANONE 120 110 U 110 U 120 U 76 J 

ACETONE 160 U 200 U 380 U 150 U 400 U 

CARBON DISULFIDE 110 U 110 U 110 U 120 U 110 U 

CHLOROBENZENE 110 U 110 U 110 U 120 U 110 U 

CHLOROMETHANE 110 U 110 U 110 U 120 U 110 U 

ETHYLBENZENE 110 U 110 U 110 U 120 U 110 U 

STYRENE 110 U 110 U 110 U 120 U 110 U 

TETRACHLOROETHENE 110 U 110 U 110 U 120 U 110 U 

TOLUENE 110 U 6 J 7 J 120 U 6 J 

TRICHLOROETHENE 110 U 110 U 110 U 120 U 110 U 

XYLENES, TOTAL 110 U 9 J 11 J 7 J 10 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses_ 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound_ 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-31O-D6 003-SB-31O-07 003-SB-31O-DS 003-SB-31O-D9 003-SB-DP2-D2 
DEPTH (feet): 55.0 - 60.0' 65.0 - 700' 70.0 - 75.0' 80.0 - 85.0' 80.0 - 85.0' 
SAMPLE DATE: 11/13/97 11/13/97 11113197 11113/97 11/13/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-31D MS-31D MS-31D MS-31D MS-31D 
FIELD DUPLICATE OF: 003-S8-31O-09 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 110 U 120 U 120 U 120 U 110 U 

1,1-DICHLOROETHANE 110 U 120 U 120 U 120 U 110 U 

1,2-DICHLOROETHENE (TOTAL) 110 U 120 U 120 U 120 U 110 U 

2-BUTANONE 81 J 66 J 69 J 120 U 58 J 
2-HEXANONE 110 U 120 U 120 U 120 U 110 U 

4-METHYL-2-PENTANONE 110 U 26 J 120 U 120 U 23 J 
ACETONE 280 U 340 U 290 U 190 U 220 U 

CARBON DISULFIDE 110 U 120 U 120 U 120 U 110 U 

CHLOROBENZENE 110 U 120 U 120 U 120 U 110 U 

CHLOROMETHANE 110 U 120 U 120 U 120 U 110 U 

ETHYLBENZENE 110 U 120 U 120 U 120 U 110 U 

STYRENE 110 U 120 U 120 U 120 U 110 U 

TETRACHLOROETHENE 110 U 120 U 120 U 120 U 110 U 

TOLUENE 110 U 7 J 7 J 120 U 110 U 

TRICHLOROETHENE 110 U 120 U 120 U 120 U 110 U 

XYLENES, TOTAL 7 J 12 J 10 J 120 U 110 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
ND Indicates that the UCL was less than the detection limit. The detection limit is shown In parentheses_ 

• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-S8-31O-10 003-S8-31O-11 003-S8-31O-12 003-S8-31O-13 003-S8-320-02 
DEPTH (feel): 95.0 - 100.0' 105.0 - 1100' 110.0 - 115.0' 120.0 - 125.0' 15.0 - 20.0' 

SAMPLE DATE: 11/14/97 11/14/97 11/14/97 11114197 12/08/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-31D MS-31D MS-31D MS-31D MS-32D 

FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 110 U 110 U' 110 U 110 U 110 U 

1,1-DICHLOROETHANE 110 U 110 U 110 U 110 U 110 U 

1 ,2-DICHLOROETHENE (TOTAL) 110 U 110 U 110 U 110 U 110 U 

2-BUTANONE 110 U 110 U 46 J 110 U 280 

2-HEXANONE 110 U 110 U 110 U 110 U 110 U 

4-METHYL-2-PENTANONE 110 U 110 U 110 U 110 U 140 . 

ACETONE 110 U 380 U 190 U 120 U 520 J 
CARBON DISULFIDE 110 U 6 J 18 J 110 U 110 U 

CHLOROBENZENE 110 U 110 U 110 U 110U 110 U 

CHLOROMETHANE 110 U 110 U 110 U 110 U 110 U 

ETHYLBENZENE 110 U 110 U 110 U 110 U 110 U 

STYRENE 110 U 110 U 110 U 110 U 110 U 

TETRACHLOROETHENE 110 U 110 U 110 U 110 U 110 U 

TOLUENE 110 U 7 J 110 U 6 J 110 U 

TRICHLOROETHENE 110 U 110 U 110 U 110 U 110 U 

XYLENES, TOTAL 110 U 10 J 6 J 9 J 110 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
ND Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Siank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-OP2-06 003-SB-320-03 003-SB-320-04 oo3-SB-320-05 oo3-SB-OP2-07 
DEPTH (feet): lS.0 - 20.0' 2S.0 - 30.0' 30.0 - 3S.0' 4S.0 - SO.O' 4S.0 - SO.O' 
SAMPLE DATE: 12/08/97 12/08/97 12/08/97 12/08/97 12/08/97 
INVESTIGATION: aU3 aU3 aU3 aU3 aU3 
LOCATION: MS-32D MS-32D MS-32D MS-32D MS-32D 
FIELD DUPLICATE OF: 003-SB-320-02 003-SB-320-05 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 110 U 110 U 110 U 110 U 110 U . 

1,1-0ICHLOROETHANE 110 U 110 U 110 U 110 U 110 U 

1 ,2-DICHLOROETHENE (TOTAL) 110 U 110 U 6 J 61 J 120 

2-BUTANONE 200 190 180 100 J 150 

2-HEXANONE 110 U 110 U 110 U 110 U 110 U 

4-METHYL-2-PENTANONE 100 J 210 260 130 90 J 

ACETONE 330 430 J . 460 J 310 U 410 

CARBON DISULFIDE 110 U 110 U 110 U 110 U 110 U 

CHLOROBENZENE 110 U 110 U 110 U 110 UJ 110 U 

CHLOROMETHANE 110 U 110 U 110 U 110 U 110 U 

ETHYLBENZENE 110 U 110 U 110 U 110 U 110 U 

STYRENE 110 U 110 U 110 U 110 U 110 U 

TETRACHLOROETHENE 110 U 110 U 110 U 110 U 110 U 

TOLUENE 110 U 110 U 110 U 110 UJ 110 U 

. TRICHLOROETHENE 110 U 110 U 6 J 74 J 160 

XYLENES, TOTAL 110 U 8 J 9 J 110 U 110 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• • Indicates that the concentratIon displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-32D'{)6 003-SB-32D'{)7 003-SB-32D'{)8 003-SB-32D'{)9 003-SB-32D-l0 
DEPTH (feet): 50.0 - 550' 60.0 - 65.0' 75.0 - 800' 80.0 -850' 90.0 - 95.0' 

SAMPLE DATE: 12/08/97 12/08/97 12/08/97 12/08/97 12/08/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-32D MS-32D MS-32D MS-32D MS-32D 

FIELD DUPLICATE OF: 

VOLA TilES (J.lglkg) 

1,1,1-TRICHLOROETHANE 110 U 110 U 120 U 120 U 110 U 

1,1-DICHLOROETHANE 110 U 110 U 120 U 120 U 110 U 

1,2-DICHLOROETHENE (TOTAL) 40 J 110 U 290 120 U 38 J 
2-BUTANONE 230 250 260 250 110 U 

2-HEXANONE 110 U 110 U 120 U 120 U 110 U 

4-METHYL-2-PENTANONE 150 150 140 120 110 U 

ACETONE 960 J 1000 J 630 J 320 U 110 U 

CARBON DISULFIDE 110 U 6 J 120 U 120 U 110 U 

CHLOROBENZENE 110 U 110 U 120 U 120 U 110 U 

CHLOROMETHANE 110 U 110 U 120 U 120 U 110 U 

ETHYLBENZENE 11 J 110 U 120 U 120 U 110 U 

STYRENE 22 J 110 U 120 U 120 U 110 U 

TETRACHLOROETHENE 110 U 110 U 120 U 120 U 110 U 

tOLUENE 9 J 110 U 120 U 120 U 110 U 

TRICHLOROETHENE 89 J 110 U 2000 190 400 

XYLENES, TOTAL 49 J 10 J 8 J 120 U 110 U 

(1) Background values presented are the 95 percent upper confidence limit (UeL) based on the background 5011 data set. 
NO Indicates that the Uel was less than the detection limit. The detection limit Is shown in parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Rlank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-320-11 003-SB-320-12 003-SB-OP2~8 003-SB-320-13 003-SB-330~3 
DEPTH (feet): 100_0 - 105.0' 1100 - 115.0' 110.0 - 115.0' 120.0 - 125.0' 20.0 - 25.0' 
SAMPLE DATE: 12/08/97 12/08/97 12/08/97 12/08/97 11/1 B/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-32D MS-32D MS-32D MS-32D MS-33D 
FIELD DUPLICATE OF: 003-SB-320-12 

VOLATILES (1J9/kg) 

1,1,1-TRICHLOROETHANE 110 U 110 U 110 U 120 U 110 U 

1,1-DICHLOROETHANE 110 U 110 U 110 U 120 U 110 U 

1,2-DICHLOROETHENE (TOTAL) 110 U 110 U 110 U 120 U 110 U 

2-BUTANONE 190 150 190 140 84 J 

2-HEXANONE 110 U 110 U 110 U 120 U 110 U 

4-METHYL-2-PENTANONE 87 J 170 83 J 150 42 J 

ACETONE 550 360 200 310 200 U 

CARBON DISULFIDE 110 U 110 U 110 U 120 U 110 U 

CHLOROBENZENE 110 U 110 U 110 UJ 120 U 110 U 

CHLOROMETHANE 110 U 110 U 110 U 120 U 110 U 

ETHYLBENZENE 110 U 110 U 110 U 120 U 110 U 

STYRENE 110 U 110 U 110 U 120 U 110 U 

TETRACHLOROETHENE 110 U 110 U 110 U 120 U 110 U 

TOLUENE 110 U 110 U 110 UJ 120 U 110 U 

TRICHLOROETHENE 27 J 10 J 21 J 120 U 110 U 

XYLENES, TOTAL 110 U 110 U 110 U 120 U 8 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit The detection limit is shown In parentheses. 
* • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound_ 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-330-04 003-SB-330-05 003-SB-330-06 oo3-SB-OP2-03 003-SB-330-07 
DEPTH (feel): 30.0 - 35.0' 45.0 - 50.0' 55.0 - 60.0' 55.0 - 60.0' 65.0 -70.0' 

SAMPLE DATE: 11/18/97 11118197 11119/97 11119/97 11119/97 

INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-33D MS-33D MS-33D MS-33D MS-33D 

FIELD DUPLICATE OF: oo3-SB-330-06 

VOLATILES (pg/kg) 

1,1,1-TRICHLOROETHANE 120 U 120 U 110 U 120 U 120 U 

1,1-DICHLOROETHANE 120 U 120 U 110 U 120 U 120 U 

1,2-DICHLOROETHENE (TOTAL) 15 J 120 U 110 U 34 J 98 J 

2-BUTANONE 86 J 120 110 U 120 U 42 J 

2-HEXANONE 120 U 120 U 110 U 120 U 120 U 

4-METHYL-2-PENTANONE 120 U 47 J 110 U 74 J 32 J 

ACETONE 420 U 390 U 530 U 220 U 180 U 

CARBON DISULFIDE 120 U 120 U 110 U 120 U 120 U 

CHLOROBENZENE 120 U 120 U 110 U 120 U 120 U 

CHLOROMETHANE 120 U 120 U 110 U 120 U 120 U 

ETHYLBENZENE 120 U 120 U 110 U 120 U 120 U 

STYRENE 120 U 120 U 110 U 120 U 120 U 

TETRACHLOROETHENE 120 U 120 U 110 U 120 U 120 U 

TOLUENE 10 J 7 J 10 J 120 U 120 U 

TRICHLOROETHENE 66 J 190 510 1400 510 

XYLENES, TOTAL 17J 14 J 17 J 8 J 7 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO indicates that the UCL was less than the detection limit. The detection limit is shown in parentheses, 

* - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-330'{)8 003-SB-330'{)9 003-SB-330-10 003-SB-330-11 003-SB-330-12 
DEPTH (feet): 70.0 -75.0' 80.0 - 850' 90.0 - 95.0' 105.0 - 1100' 110.0 - 115.0' 
SAMPLE DATE: 11119/97 11/19/97 11/19/97 11119197 11/19/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-33D MS-33D MS-33D MS-33D MS-33D 
FIELD DUPLICATE OF: 

VOLATILES (JIg/kg) 

1,1,1-TRICHLOROETHANE 120 U 110 U_ 120 U 110 U 110 U 

1,1-DICHLOROETHANE 120 U 110 U 120 U 110 U 110 U 

1,2-DICHLOROETHENE (TOTAL) 15 J 110 U 120 U 110 U 110 U 

2-BUTANONE 110 J 31 J 120 U 120 110 U 

2-HEXANONE 120 U 110 U 120 U 16 J 110 U 

4-METHYL-2-PENTANONE 120 U 39 J 47 J 47 J 110 U 

ACETONE 260 U 140 U 230 U 270 U 110 U 

CARBON DISULFIDE 120 U 110 U ·120 U 110 U 110 U 

CHLOROBENZENE 120 U 110 U 120 U 110 U 110 U 

CHLOROMETHANE 120 U 110 U 120 U 110 U 110 U 

ETHYLBENZENE 120 U 110 U 120 U 110 U 110 U 

STYRENE 120 U 110 U 120 U 110 U 110 U 

TETRACHLOROETHENE 120 U 110 U 120 U 110 U 110 U 

TOLUENE 6 J 6 J 9 J 6 J 9 J 
TRICHLOROETHENE 14000 J 100 J 10 J 110 U 110 U 

XYLENES, TOTAL 11 J 110 U 13 J 9 J 14 J 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soil data set. 
NO Indicates that the UCL was less than the detection limit The detection limit Is shown In parentheses_ 
•• Indicates that the concentration displayed exceeds the background concentratlon_ 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-P01-05-BR 003-SB-P01-09-BR 003-SB-P02~S-BR 003-SB-DP 1-23-BR 003-SB-P02-1S-BR 
DEPTH (feet): 16.0 - 20.0' 32.0 - 36.0' 16.0 - 20.0' 16.0 - 20.0' 56.0 - 60.0' 
SAMPLE DATE: 08108197 08108197 08118197 08118197 08119197 

INVESTIGATION: aU3 OU3 aU3 aU3 OU3 
LOCATION: POI POI P02 P02 P02 

FIELD DUPLICATE OF: 003-SB-P02-0S-BR 

VOLATILES (l.Ig/kg) 

1,1,1-TRICHLOROETHANE 11 U 12 U 10 U 10 U 29 U 

1,I-DICHLOROETHANE 11 U 12 U 10 U 10 U 29 U 

- 1,2-DICHLOROETHENE (TOTAL) 11 U 12 U 10 U 10 U 29 U 

2-BUTANONE 11 U 2 J 10 U 10 U 29 U 

2-HEXANONE 11 U 12 U 10 U 10 U 29 U 

4-METHYl-2-PENTANONE 11 U 5 J 10 U 10 U 12 J 

ACETONE 4 J 17 25 J 26 J 29 UJ 

CARBON DISULFIDE 11 U 12 U 10 U 10 U 29 U 

CHLOROBENZENE 11 U 12 U 10 U 10 U 29 U 

CHLOROMETHANE 11 U 12 U 10 U 10 U 29 U 

ETHYLBENZENE 11 U 12 U 10 U 10 U 29 U 

STYRENE 11 U 12 U 10 U 10 U 29 U 

TETRACHLOROETHENE 11 U 12 U 10 U 10 U 29 U 

TOLUENE 11 U 12 U 10 U 10 U 29 U 

TRICHLOROETHENE 11 UJ 12 UJ 10 U 10 U 5 J 

XYLENES, TOTAL 11 U 12 U 10 U 10 U 29U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses . 
• - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-P06-05-BR 003-SB-P06-07 -BR 003-SB-P09-05-BR 003-SB-P09-09-BR 003-SB-P12-05-BR 
DEPTH (feet): 16.0 - 20.0' 24.0 - 28.0' 16.0 - 20.0' 32.0 - 36.0' 160 - 20.0' 
SAMPLE DATE: 08/07/97 08/07/97 08/23/97 08/24/97 08110/97 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: P06 P06 P09 P09 P12 
FIELD DUPLICATE OF: 

VOLA TILES (1J9/kg) 

1,1,1-TRICHLOROETHANE 10 U 11 U 10 U 11 U 29 U 

1,1-DICHLOROETHANE 10 U 11 U 10 U 11 U 29 U 

1,2-DICHLOROETHENE (TOTAL) 10 U 6 J 10 U 11 U 29 U 

2-BUTANONE 3 J 11 10 U 11 U 29 U 

2-HEXANONE 3 J 3 J 10 U 11 U 29 UJ 

4-METHYL-2-PENTANONE 10 U 7 J 10 U 10 J 29 U 

ACETONE 16 21 12 18 29 U 

CARBON DISULFIDE 10 U 2 J 10 U 11 U 29 U 

CHLOROBENZENE 1 J 11 U 10 U 11 U 29 U 

CHLOROMETHANE 10 U 11 U 10 U 11 U 29 U 

ETHYLBENZENE 10 U 11 U 10 U 11 U 29 U 

STYRENE 10 U 11 U 10 U 11 U 29 U 

TETRACHLOROETHENE 10 U 11 U 10 U 11 U 29 U 

TOLUENE 10 U 11 U 10 U 1 J 29 U 

TRICHLOROETHENE 10 UJ 11 UJ 10 U 10 J 29 UJ 

XYLENES, TOTAL 10 U 11 U 10 U 11 U 29 U 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
ND Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-P12-11-BR SB-01-1416 SB-03-1214 SB-04-1214 SB-05-1315 

DEPTH (feel): 40.0 - 44.0' 14.0 - 160' 12.0 - 140' 12.0 - 140' 130 - 15.0' 
SAMPLE DATE: 08/11197 04/10/95 04/05/95 04/10/95 04/06/95 
INVESTIGATION: OU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
LOCATION: P12 SB-01fTW-01 SB-03 SB-04fTW-02 SB-05 
FIELD DUPLICATE OF: 

VOLATILES (pg/kg) 

1,1,1-TRICHLOROETHANE 11 U . 1500 U 56 U 11 U 10 U 

1,1-DICHLOROETHANE 11 U 1500 U 56 U 11 U 10 U 

1,2-DICHLOROETHENE (TOTAL) 1 J 1500 U 56 U 11 U 10 U 

2-BUTANONE 11 U 1500 U 56 U 11 U 10 U 

2-HEXANONE 11 UJ 1500 U 56 U 11 U 10 U 

4-METHYL-2-PENTANONE 11 U 1500 U 56 U 11 U 10 U 

ACETONE 7 J 1500 U 700 19 U 30 U 

CARBON DISULFIDE 11 U 1500 U 56 U 11 U 10 U 

CHLOROBENZENE 11 U 1500 U 56 U 11 U 10 U 

CHLOROMETHANE 11 U 1500 U 56 U 11 U 10 U 

ETHYLBENZENE 11 U 1500 U 56 U 11 U 10 U 

STYRENE 11 U 1500 U 56 U 11 U 10 U 

TETRACHLOROETHENE 1 J 2300 56 U 1 10 U 

TOLUENE 11 U 1500 U 56 U 11 U 10 U 

TRICHLOROETHENE 9 J 55000 160 66 13 

XYLENES, TOTAL 11 U 1500 U 56 U 11 U 10 U 
-

SEMIVOLATILES (pg/kg) 

4-METHYLPHENOL 370 U 360 U 370 U 350 U 

BIS(2-ETHYLHEXYL)PHTHALA TE 47 66 

DI-N-BUTYL PHTHALATE 370 U 370 U 

METALS (mg/kg) 

ALUMINUM '5450 2490 2440 2540 

ARSENIC 2.6 0.78 1.1 0.78 

BARIUM 55.2 12 9.9 U 8.3 U 

BERYLLIUM '0.23 '0.22 0.17 U '0.2 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit is shown In parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
"'lank space Indicates that the sample was not analyzed for this particular compound. 
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TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUM8ER: 003-S8-P 12-11-8R S8-01-1416 S8-03-1214 S8-04-1214 S8-05-1315 

DEPTH (feel): 40.0 - 44.0' 14.0 - 16.0' 12.0 - 14.0' 12.0 - 140' 13.0-15.0' 
SAMPLE DATE: 08/11197 04/10/9.5 04/05/95 04/10/95 04/06/95 
INVESTIGATION: OU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
LOCATION: P12 S8-01fTW-Ol S8-03 S8-04fTW-02 S8-05 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

CALCIUM 26300 4710 13900 4520 

CHROMIUM *15.9 6.1 U *12.7 5.9 U 

C08ALT *5.1 *3.1 *5.1 *3.2 

COPPER *11.8 *6.8 *8.5 *7 

CYANIDE *2.9 1.1 U 1.1 U 1 U 

IRON *11100 6260 6920 6520 

LEAD 3.9 1.7 2.2 1.3 

MAGNESIUM *11400 2070 7660 2140 

MANGANESE 327 177 152 107 

NICKEL *20.5 6.7 U 14 U 8.3 U 

POTASSIUM *963 *347 276 240 

SODIUM *314 92.8 U *84.2 95 U 

VANADIUM "23.4 14.1 12.5 12.4 

ZINC *26.1 11.6 11.9 12.1 

GENERAL CHEMISTRY 

7.55 8.21 8.36 8.62 

(1) Background values presented are the 95 percent upper confidence limit (UCL) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit Is shown In parentheses. 
* - Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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SAMPLE NUM8ER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION 
FIELD DUPLICATE OF: 

VOLATILES (Jl9/kgl 

1,1,1-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

2-8UTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

CAR80N DISULFIDE 

CHLOROBENZENE 

CHLOROMETHANE 

ETHYL8ENZENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRICHLOROETHENE 

XYLENES, TOTAL 

SEMIVOLA TILES (JIg/kg 1 
4-METHYLPHENOL 

8IS(2-ETHYLHEXYL)PHTHALA TE 

DI-N-8UTYL PHTHALATE 

METALS (mg/kgl 

ALUMINUM 

ARSENIC 

8ARIUM 

8ERYLLIUM 

TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-0S-1214 S8-07-141S S8-07-2830 

12.0 - 140' 14.0 - 150' 28.0 - 300' 
04/04/95 04/11/95 04/11195 1 1 II 

EAST PLATING EAST PLATING EAST PLATING 
S8-0SITW-03 S8-07 S8-07 

11 U 7200 U· SO U 

. 11 U 7200 U SO U 

11 U 7200 U SO U 

3 7200 U SO U 

11 U 7200 U SO U 

11 U 7200 U SO U 

120 7200 U SO U 

11 U 7200 U . SO U 

11 U 7200 U SO U 

1 7200 U SO U 

11 U 7200 U SO U 

11 U 7200 U SO U 

11 U 3800 250 

11 U 7200 U SO U 

8 100000 13000 

11 U 7200 U SO U 

350 U 320 380 U 

350 U 210 45 

350 U 43 380 U 

1700 '3940 1940 

0.45 2.8 0.84 

6.6 U 47.4 8.5 U 

'0.17 '0.21 0.2 U 

(11 Background values presented are the 9S percent upper confidence limit (UClI based on the background soli data set. 
NO indicates that the UCL was less than the detection limit. The detection limit is shown in parentheses . 

• - Indicates that the concentraUon displayed exceeds the background concentration. 
Blank space indicates that the sample was not analyzed for this particular compound. 
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SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

NICKEL 

POTASSIUM 

SODIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY. 

TABLE 4-3 

SUMMARY OF POSITIVE DETECTIONS IN SUBSURFACE SOIL - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-06-1214 SB-07-1416 SB-07-2830 

12.0 - 140' 14.0 - 160' 28.0 - 30.0' 
04/04/95 04/11/95 04/11195 I 1 I 1 
EAST PLATING EAST PLATING EAST PLATING 

SB-061TW-03 SB-07 SB-07 

3490 31900 4880 

4.8 U 10.2 U 5.6 U 

*2.2 *5.4 *2.4 

4.8 9.2 U 6.1 U 

1.1 U 1.1 U 1.1 U 

3920 9270 5120 

1.1 *5.2 1.6 

1480 *11200 1850 

79.7 406 91.5 

5.5 U 13 U 7 U 

198 *1130 251 

70.6 U *337 *81.8 

9.4 15.2 12 

7.8 U *29.5 7.9 U 

8.53 8.66 8.32 

(1) Background values presented are the 95 percent upper confidence limit (UCl) based on the background soli data set. 
NO Indicates that the UCL was less than the detection limit. The detection limit is shown in parentheses . 
• • Indicates that the concentration displayed exceeds the background concentration. 
Blank space Indicates that the sample was not analyzed for this particular compound. 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION 
FIELD DUPLICATE OF: 

VOLATILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1,1,2-TRICHLO~OETHANE 

l,l-DICHLOROETHANE 

l,l-DICHLOROETHENE 

l,2-DICHLOROETHANE 

2-BUTANONE 

ACETONE 

BENZENE 

CARBON DISULFIDE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLATILES (~g/L) 

2,4-DIMETHYLPHENOL 

2-METHYLNAPHTHALENE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-lW-003-0 1 003-lW-004-01 003-lW-006-01 003-lW-007-01 003-lW-008-0 1 

Shallow Shallow Shallow Shallow Shallow 
07/14/97 07/22/97 07109/97 08/21/97 07/21197 
OU3 OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 AOC08/AOC09 

1 U 1 U 1 U 1 U 2.9 

1 U 1 U 1 U 1 U 1 U 

0.6 J 1 U 3.5 1 U 1 U 
-

0.5 J 1.2 1 U 1 U 0.3 J 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

12 47 46 0.2 J 0.3 J 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 
1 U 1 U 1 U 1 U 1 U 

4.3 1 U 1 U 1 U 16 

1 U 1 U 1 U 1 U 1 U 

0.3 J 6.5 2 1 U 1 U 

200 81 94 15 J 8.9 

0.3 U 0.3 0.3 U 0.3 U 0.3 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 

1 

003-lW -013-01 

Shallow 
07/14/97 
OU3 
AOC13/AOC14 

1 U 

1 U 

33 

2 

0.4 J 

5 UR 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

490 

1 U 

1 U 

2 U 

1 U 

1 U 

1 U 

17 

1200 

0.3 

10 U 

10 U 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/L) 

2-METHYLPHENOL 

4-CHLORO-3-METHYLPHENOL 

4-METHYLPHENOL 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DlETHYL PHTHALATE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENOL 

METALS (~g/L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

". 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-003-01 003-TW-004-01 003-TW-006-01 003-TW-007-01 003-TW-008-01 

Shallow Shallow Shallow Shallow Shallow 
07/14/97 07/22/97 07/09/97 08/21197 07/21197 

OU3 OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 AOC08/AOC09 

3 U 3 U 3 U 3 U 3 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 1 J 1 J 10 U 6 J 

11 U 10 U 1 J 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 'U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

35 U 120 U 94.8 U 64.9 U 26.7 U 

2.5 U 1 U 2.1 U 1 U 1 U 

55 J 37.1 J 70.1 J 12.7 J 40 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 

170000 J 265000 J 139000 J 154000 J 106000 J 

15.1 17.7 8.7 13.2 15.1 

4.6 U 5 U 11.1 U 5.7 U 2 U 

3 U 3 3 U 3 U 3.2 

5 U 5 UJ 5 U 5 U 5 UJ 

5350 J 4670 J 5310 J 1550 J 1170 J 

1 UJ 1 UJ 1 U 1 U 1 UJ 

42900 J 81900 J 27500 J 29500 J 25500 J 

686 1080 J 1170 812 J 102 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

2 

003-TW-013-01 

Shallow 
07/14/97 

OU3 
AOC13/AOC14 

3 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

185 U 

3.4 U 

39.2 J 

0.3 U 

144000 J 

. 17.5 

8.8 U 

3 U 

5 U 

4840 J 

1 U 

24000 J 

1430 
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SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

METALS (J,lg/L) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-003-0 1 003-TW-004-01 003-TW-006-0 1 003-TW-007-01 003-TW-008-01 

Shallow Shallow Shallow Shallow Shallow 
07/14/97 07/22/97 07/09/97 08/21197 07121197 
OU3 OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 AOC08/AOC09 

0.2 U 0.2 U 0.2 U 0.26 0.2 U 

5.1 10.4 J 21.4 15 7.6 

2900 6090 J 5080 2990 J 2510 J 

1 UJ 1 UJ 1 UJ 1.9 J 51.8 

7610 J 13900 J 22400 J 9290 10900 J 

1 UJ 1 UJ 1 U 1 UJ 1 UJ 

2 U 3.6 U 2 U 2 U 4 U 

12.9 U 26.8 U 55.4 J 9.2 U 26 U 

Blank space IndIcates that the sample was not analyzed for thIs partIcular parameter. 

3 

003-TW-013-01 

Shallow 

07/14/97 
OU3 
AOC13/AOC14 

0.2 U 

12.3 

4130 

5 UJ 

8990 J 

1 UJ 

2 U 

21.8 J 
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SAMPLE NUMBER: 
DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~gIL) 

1,1,1-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

ACETONE 

BENZENE 

CARBON DISULFIDE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (~g/L) 

2,4-DIMETHYLPHENOL 

2-METHYLNAPHTHALENE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-015-01 003-TW-016-01 003-TW-017-01 003-TW-018-01 003-TW-023-0 1 

Shallow Shallow Shallow Shallow Shallow 
09/22/97 07/26/97 07/25/97 07/26/97 08/09/97 
OU3 OU3 OU3 OU3 OU3 
AOC15 AOC16 AOC17 AOC18 AOC23 

1 U 1 U 1 U 1 U 6 

1 U 1 U 1 U 1 U 0.3 J 

1 U 34 110 3.2 0.8 J 

1 U 4.2 6.7 0.3 J 4.1 

1 U 0.4 J 0.9 J 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR· 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 0.2 J 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.3 J 1 U 1 U 1 U 1 U 

1 U 600 1500 330 3.8 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 3.8 0.7 J 0.5 J 0.3 J 

1 U 1 U 1 U 1 U 1 U 

1 U 35 36 37 1 J 

2.3 1000 2000 33 110 

0.3 U 0.3 U 0.3 U 0.3 0.3 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

4 

003-TW-026-0 1 

Shallow 

09/20/97 
OU3 
AOC26 

1 U 

1 U 

2.6 

0.7 J. 

1 U 

5 UR 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

8.8 

46 

60 

2 U 

37 

13 

35 U 

0.3 J 

44 

0.4 

10 U 
2 J 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION 
LOCATION 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (l1g/L) 

2-METHYLPHENOL 

4-CHLORO-3-METHYLPHENOL 

4-METHYLPHENOL 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DlETHYL PHTHALATE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENOL 

METALS (l1g/L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE' 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-015-01 003-TW-016-01 003-TW-017-01 003-TW-018-01 003-TW-023-01 

Shallow Shallow Shallow Shallow Shallow 
09f22f97 07f26f97 07f25f97 07f26f97 08f09f97 
OU3 OU3 OU3 OU3 OU3 
AOC15 AOC16 AOC17 AOC18 AOC23 

3 U 3 U 3 U 3 U 3 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 1 J 
11 U lOU 10 U 10 U 10 U 

11 U. 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 25 U 26 U 

6 J 10 U 10 U 10 U 10 U 

26 U 1060 J 80A U 662 J 191 

1 U 1 J 1 U 2.7 U 1 U 

14.7 67.1 J 76 J 64.3 J 61 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 

73400 202000 J 188000 J 185000 J 114000 

6 U 32.2 11.6 25.1 18.2 U 

5 U 10.8 9 11.8 U 2 U 

3 U 5.9 3 U 8 3 U 

5 U 5 U 5 U 5 U 5 U 

866 J 16300 J 4430 J 12100 J 2980 J 
1 U 4.1 3 3.2 1 U 

17900 44500 J 31300 J 41500 J 27100 J 
125 J 1150 J 1620 J 3200 J 794 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

5 

003-TW-026-01 

Shallow 
09f20f97 
OU3 
AOC26 

3 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

120 

3 J 
10 U 

61.9 

4.9 

59.1 J 
0.3 U 

146000 

8.6 

5 U 

3.8 

5 U 

13300 J 
1 U 

42800 

865 J 
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SAMPLE NUMBER 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (~g/L' 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-015-01 003-TW-016-01 003-TW-017 -01 003-TW-018-01 003-TW-023-01 

. Shallow Shallow Shallow Shallow Shallow 
09/22/97 07/26/97 07/25/97 07/26/97 08/09/97 
OU3 OU3 OU3 OU3 OU3 
AOC15 AOC16 AOC17 AOC18 AOC23 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

5.1 U 45.8 J 24.8 J 33.3 J 4 U 

2530 4700 J 4440 J 4510 J 3530 

44.8 J 5 UJ 1 UJ 1 UJ 20 J 

9370 J 9220 J 12000 J 6260 J 8020 J 

1 UJ 1 U 1 U 1 UJ 1 U 

2 U 6.9 U 2 U 4 2.1 

8.6 U 122 J 13.6 U 77.8 J 33.5 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

6 

003-TW-026-0 1 

Shallow 
09/20/97 
OU3 
AOC26 

0.2 U 

5 U 

3850 

1 UR 

12800 J 

1 U 

2 U 

11.3 U 
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SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1:1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

ACETONE 

BENZENE 

CARBON DISULFIDE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1 ,2-DICH~OROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

. TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (~g/L) 

2,4-DIMETHYLPHENOL 

2-METHYLNAPHTHALENE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-lW-027-01 003-lW-028-01 003-lW-029-01 003-lW-030-01 003-lW-DP 1-03 

Shallow Shallow Shallow Shallow Shallow 

08122197 09116197 09115197 08123197 08123197 

OU3 OU3 OU3 OU3 OU3 

AOC27 AOC28 AOC29 AOC30 AOC30 
003-lW-030-0 1 

1 U 1 U 13 12 11 

1 U 1 U 1 U 1 U 1 U 

1 U 3 0.3 J 0.4 J 0.4 J 

1 U 4.9 8.2 6.1 5.4 

1 U 0.3 J 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 44 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 
2 U 2 U 2 U 2 U 2 U 
1 U 1 U 1 U 1 U 1 U 

1 U 1 U 2.8 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 

0.3 J 110 1 U 1 U 1 U 
---_ .. 

46 260 8.2 3.8 3.9 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

7 

003-lW-032-01 

Shallow 

08126197 
OU3 

AOC32 

0.5 J 

1 U 

1.9 

1 U 

1 U 

5 UR 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

300 

0.2 J 

0.8 J 

2 U 
0.7 J 

20 

0.4 J 

10 

51 

0.3 U 

10 U 
10 U 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (J.l9/L) 

2-METHYLPHENOL 

4-CHLORO-3-METHYLPHENOL 

4-METHYLPHENOL 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIETHYL PHTHALATE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENOL 

METALS (llg/L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-027-01 003-TW-028-01 003-TW-029-01 003-TW-030-0 1 003-TW-DP1-03 

Shallow Shallow Shallow Shallow Shallow 
08/22/97 09/16/97 09/15/97 08/23/97 08/23/97 

OU3 OU3 OU3 OU3 OU3 
AOC27 AOC28 AOC29 AOC30 AOC30 

003-TW-030-0 1 

3 U 3 U 3 U 3 U 3 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

18 U 26 U 26 U 82.1 U 43.1 U 

1 U 2.1 J 1 U 1 U 1 U 

42.3 J 37.8 J 57.3 J 27.9 J 28 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

76300 J 118000 J 67800 J 50500 J 50500 J 

6 U 6 U 8.1 7 7.1 

2 U 5 U 5 U 2 U 2 U 

6.2 3 U 7.3 U 3 U 3 U 

5 U 5 U 5 U 5 U 5 U 

1390 J 2190 J 552 J 800 J 751 J 

1 UJ 1 U 1 U 1 UJ 1 UJ 

16000 J 27000 J 15800 J 10500 J 10500 J 

55 J 797 J 32.4 J 24.6 J 23.4 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

8 

003-TW-032-01 

Shallow 
08/26/97 
OU3 
AOC32 

3 U 

9 J 

10 U 

10 U 

1 J 

10 U 

10 U 

1 J 

1 J 

10 U 

10 U 

671 J 

1 U 

38.8 J 

0.3 U 

135000 J 

15.4 

12.2 U 

3 U 

5 U 

7520 J 

1.2 J 

24900 J 

1540 J 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION 

FJELD DUPLICATE OF: 

METALS (!Jg/L) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-027-01 003-TW-028-01 003-TW-029-01 003-TW-030-01 003-TW-DP1-03 

Shallow Shallow Shallow Shallow Shallow 
08/22/97 09/16/97 09/15/97 08/23/97 08/23/97 
OU3 OU3 OU3 OU3 OU3 
AOC27 AOC28 AOC29 AOC30 AOC30 

003-TW-030-0 1 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

4 U 5 U 5 U 4 U 4 U 

2650 J 3030 3070 2170 J 2240 J 

23 J 5 UR 29.2 J 8.7 J 12.2 J 

10300 8050 J 44600 J 38300 38700 J 

1 UJ 1.7 U 1 U 1 UJ 1 UJ . 

2 U 2.3 U 2 U 2 U 2 U 

9.3 U 4.7 U ·4 U 8.6 U 8.9 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-032-01 

Shallow 
08/26/97 
OU3 
AOC32 

0.2 U 

17.4 

3650 J 

1.4 U· 

17900 

2.7.U 

3.8 U 

17.1 U 

I • 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (lJg/L) 

1,1,1-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

ACETONE 

BENZENE 

CARBON DISULFIDE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZEN~ 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (lJg/L) 

2,4-DIMETHYLPHENOL 

2-METHYLNApHTHALENE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-033-01 003-TW-034-01 003-TW-035-0 1 003-TW-036-01 003-TW-037-01 

Shallow Shallow Shallow Shallow Shallow 

09108197 07129197 07128197 08112197 08106197 
OU3 OU3 OU3 OU3 OU3 
AOC33 AOC34 AOC35 AOC36 AOC37 

690 0.2 J 1 U 1 U 6.8 

1 J 1 U 1 U 1 U 1 U 

14 1 U 1 U 1 U 1.9 

380 1 U 1 U 1 U 0.2 J 

8.2 1 U 1 U 1 U 1 U 

25 UR 5 UR 5 UR 5 UR 5 UR 

25 UR 5 UR 5 UR 5 UR 5 UR 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

5 U 3.6 1 U 1 U 8.3 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

10 U 2 U 2 U 2 U 2 U 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 0.4 J 1.9 

5 U 1 U 1 U 1 U 1 U 

5 U 0.3 J 1 U 1 U 0.3 J 

12 110 20 1 U 88 

1.5 U 0.3 U 0.3 U 0.3 U 0.3 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

10 

003-TW-038-01 

Shallow 

07123197 
OU3 

AOC38 

1 U 

1 U 

1.2 

0.6 J 

1 U 

5 UR 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

44 

1 U 

1 U 

"2 U 

1 U 

1 U 

1 U 

0.2 J 

55 

0.3 U 

10 U 
10 U 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (.,.g/L) 

2-METHYLPHENOL 

4-CHlORO-3-METHYLPHENOL 

4-METHYLPHENOL 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYlBENZYL PHTHALATE 

DI-N-BUTYl PHTHALATE 

DI-N-OCTYl PHTHALATE 

DlETHYl PHTHALATE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENOL 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

C.YANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-lW-033-01 003-lW-034-01 003-lW-035-01 003-lW-036-01 003-lW-037-01 

. Shallow Shallow Shallow Shallow Shallow 
09/08/97 07/29/97 07/28/97 08/12/97 08/06/97 
OU3 OU3 OU3 OU3 OU3 
AOC33 AOC34 AOC35 AOC36 AOC37 

3 U 3 U 3 U 3 U 3 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 1 J 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 25 U 25 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

26 U 190 J 147J 6110 93.5 

1 U 1 U 1.1 U 7.4 J 1 U 

55.9 J 125 J 67.9 J 152 107 J 

0.3 U 0.3 U 0.3 U 0.7 0.3 U 

87000 J 156000 J 81700 J 93600 187000 J 

8 17.9 15 79.9 J 17.3 U 

5 U 2 U 2 U 57.3 2.4 U 

3 U 3 U 3 U 40.1 3 U 

5 U 5 U 5 U 5 U 5 UR 

515 J 2510 J 2430 J 25900 J 2520 J 

1 U 1 U 1 U 17.7 J 1 U 

20200 J 35200 J 15200 J 29100 J 40100 J 

19.5 J 20.7 J 34.9 J 1690 J 196 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

003-lW-038-0 1 

Shallow 
07/23/97 
OU3 
AOC38 

3 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

18 U 

1 

84.4 J 

0.3 U 

180000 J 

8.5 

13.2 J 

3 U 

5 UJ 

4670 J 

1.2 U 

48400 J 

1360 J 
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SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FiElD DUPLICATE OF: 

METALS (IJ9/L) 

MERCURY 

NICKEL 

POTASSIUM 

SElENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-033-01 003-TW-034-01 003-TW-035-01 003-TW-036-01 003-TW-037-01 

Shallow Shallow Shallow Shallow Shallow 

09/08/97 07/29/97 07/28/97 08/12/97 08/06/97 

OU3 OU3 OU3 OU3 OU3 

AOC33 AOC34 AOC35 AOC36 AOC37 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

5 U 4 U 4 U 87.9 4.3 U 

4310 3800 J 3860 J 6110 3890 J 

65 J 52 J 19.6 J 142 J 72.4 J 

34600 J 27400 J 44100 J 101000 J 14100 J 

1 UJ 1 UJ 1 UJ 1 UJ 1.8 J 

2 U 2.9 2 U 40.5 2 U 

4.4 U 20.5 U 28.9 U 121 J 8.4 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-038-01 

Shallow 

07/23/97 

OU3 
AOC38 

0.2 U 

6.4 

3620 J 

5 UJ 

11300J 

1 UJ 

2 U 

36.8 J 
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SAMPLE NUMBER: 
DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

ACETONE 

BENZENE 

CARBON DISULFIDE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (~g/L) 

2,4-DIMETHYLPHENOL 

2-METHYLNAPHTHALENE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-039-0 1 003-TW-046-01 003-TW-047-01 003-TW-DP1-05 003-TW-050-01 

Shallow Shallow Shallow Shallow Shallow 

09/25/97 09/19/97 09/23/97 09/23/97 09/24/97 

OU3 OU3 OU3 OU3 OU3 

AOC39 AOC46 AOC47 AOC47 AOC50 
003-TW-04 7 -01 . 

8.9 1.7 1 U 1 U 1 U 

1 U 0.2 J 1 U 1 U 1 U 

2.4 0.3 J 5 4.7 6.7 

0.5 J 0.5 J 2 2 2.6 . 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR ·5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.7 J 1 U 1 U 1 U 1 U 

0.2 J 1 U 1 U 1 U ·1 U 

140 1.6 430 440 230 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

0.6 J 0.2 J 1.1 1 0.3 J 

1 U 1 U 1 U 1 U 1 U 

4 1 U 240 230 54 

78 25 230 240 110 

0.3 U 0.3 U 0.3 U 0.3 0.3 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-054-01 

Shallow 
08/04/97 

OU3 
AOC54 

12 

1 U 

0.9 J 

1U 

1 U 

5 UR 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

1.4 

1 U 

1 U 

2 U 

1 U 

2.1 

1 U 

1 U 

70 

0.3 U 

10 U 

10 U 
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SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/L) 

2-METHYLPHENOL 

4-CHLORO-3-METHYLPHENOL 

4-METHYLPHENOL 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYl PHTHALATE 

DlETHYL PHTHALATE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENOL 

METALS (lJg/L) 

ALUMINUM 

ARSENIC 

. BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-039-0 1 003-TW-046-01 003-TW-047-01 003-TW-DP1-05 003-TW-050-01 

Shallow Shallow Shallow Shallow Shallow 

09/25/97 09/19/97 09/23/97 09/23/97 09/24/97 
OU3 OU3 OU3 OU3 OU3 

AOC39 AOC46 AOC47 AOC47 AOC50 
003-TW-04 7 -01 

3 U 3 U 3 U 3 U 3 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U ·10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 1 J 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

1060 J 26 U 26 U 26 U 678 J 
2 1 U 2.2 U 1 U 1 

49.6 J 45.1 J 112 110 61.9 J 
0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

184000 J 66000 202000 203000 194000 J 
20.6 7.1 14.4 13.7 28.8 

12.8 5 U 5 U 5 U 5 U 

68 3 U 3 U 3 U 3.4 

5 U 5 U 5 U 5 U 5 U 

4630 J 1050 J 2070 J 2100 J 6180 J 
3 1 U 1 U 1 U 1 U 

53100 J 15400 49500 49100 36100 J 
1280 212 J 679 J 680 J 930 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-054-01 

Shallow 

08/04/97 

OU3 
AOC54 

3 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

25 U 

10 U 

'257 J 
1 U 

98 J 
0.3 U 

149000 J 
16 

2 U 

. 3.1 

5 U 

3860 J 
1 U 

29400 J 
158 J 
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SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (j.IgfL) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-039-01 003-TW-046-01 003-TW-047-01 003-TW-DP1-05 003-TW-050-01 

Shallow Shallow Shallow Shallow Shallow 
09/25/97 09/19/97 09/23/97 09/23/97 09/24/97 
OU3 OU3 OU3 OU3 OU3 
AOC39 AOC46 AOC47 AOC47 AOC50 

003-TW-047-01 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

27.3 5 U 9.4 U 8.4 U 6.6 

4890 3570 3670 3630 4010 

1 UJ 35.3 J 1 UJ 1 UJ 1 UJ 

11500 J 51900 J 107000 J 106000 J 15300 J 

1.4 U 1 UJ 1 UJ 1 UJ 1.6 U 

8.3 U 2 U 2 U 2 U 5.2 U 

21.3 U 6.3 U 13.1 U 12.7 U 32 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

1S 

003-TW-054-01 

Shallow 

08/04/97 
OU3 
AOC54 

0.2 U 

4 U 

4040 J 

9.5 J 

38300 J 

1 UJ 

3.3 

36.9 J 
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SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

l,l-DICHLOROETHANE 

l,l-DICHLOROETHENE 

l,2-DICHLOROETHANE 

2-BUTANONE 

ACETONE 

BENZENE 

CARBON DISULFIDE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (~g/L) 

2,4-DIMETHYLPHENOL 

2-METHYLNAPHTHALENE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-lW-055-01 003-lW-058-01 003-lW-063-01 003-lW-068-01 003-lW-070-01 

. Shallow Shallow Shallow Shallow Shallow 

08/24/97 08/20/97 08/05/97 09/21197 09/04/97 
OU3 OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC63 AOC68 AOC70 

3.4 11 0.6 J 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.9 J 1.1 1 U 3 13 

0.4 J 0.7 J 1 U 1.4 2.2 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 U 5 UR 0.2 J 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 0.2 J 1 U 

9.7 0.7 J 1 U 290 1000 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

2.5 1 U 1 U 1 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 0.4 J 1 U 130 33 

68 71 0.6 J 540 860 

0.3 U 0.3 U 0.3 U 0.3 J 1.1 

11 U 11 U 11 U 10 U 10 U 
11 U 11 U 11 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-lW-071-01 

Shallow 

09/18/97 

OU3 
AOC71 

1 U 

1 U 

1 U 

1 U 

1 U 

5 UR 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

2 U 

1 U 

1 U 

1 U 

1 U 

1 U 

0.3 U 

11 U 

11 U 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (119fL) 

2-METHYLPHENOl 

4-CHLORO-3-METHYLPHENOL 

4-METHYLPHENOL 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIETHYL PHTHALATE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENOL 

METALS (119fL) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-055-01 003-TW-058-01 003-TW-063-01 003-TW-068-01 003-TW-070-01 

Shallow Shallow Shallow Shallow Shallow 
08/24/97 08/20/97 08/05/97 09/21/97 09/04/97 

OU3 OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC63 AOC68 AOC70 

3 U 3 U 3 U 3 U 3 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 1.1 U 10 U 10 U 

11 U 11 U 11 U 10 U 1 J 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

27.5 U 538 J 18 U 124 196 U 

1 U 1 U 1 U 1.6 1 U 

110 J 26.5 J 35.8 J 67.2 J 85.2 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

140000 J 76900 J 112000 J 195000 226000 J 

10 16 U 8.5 U 16.9 25.7 

2.5 U 2 U 2.9 U 5 U 7.5 

3 U 3 U 3 U 3 U 3 U 

5 U 5 U 5 UR 5 U 5 U 

1470 J 5480 J 1210 J 3160 J 6000 J 

1 UJ 1 U 1 U 1 U 1.4 

22900 J 20300 J 23400 J 45700 46200 J 

278 J 551 J 61 J 441 J 1430 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-071-01 

Shallow 
09/18/97 

OU3 
AOC71 

3 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

5 J 

26 U 

1 U 

67.8 J 

0.3 U 

142000 

7.3 

5 U 

3 U 

5U 

1850 J 

1 U 

35700 

1090 J 
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SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (l.Ig/L) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-055-0 1 003-TW-058-01 003-TW-063-0 1 003-TW-068-01 003-TW-070-01 

Shallow Shallow Shallow Shallow Shallow 

08/24/97 08/20/97 08/05/97 09/21197 09/04/97 

OU3 OU3 OU3 OU3 OU3 

AOC55 AOC58 AOC63 AOC68 AOC70 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

8.4 4 U 4 U 5 U 9.5 

4610 J 3550 2220 J 2350 3560 

78.6 J 74 J 11.9 U 1 UR 1 UJ 

49000 J 19300 J 13700 J 44500 J 9170 J 

1 UJ 1 U 1 U 1 UJ 1 U 

2 U 4.2 U 2.9 2 U 2.3 

8.2 U 15.9 U 5.7 U 12.7 U 21.2 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-071-01 

Shallow 

09/18/97 
OU3 

AOC71 

0.2 U 

5 U 

2920 

1 UR 

8270 J 

1 U 

2 U 

8 U 
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SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 
tOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

ACETONE 

BENZENE 

CARBON DISULFIDE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

. ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

TETRACHLOROETHENE. 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (~g/L) 

2,4-DIMETHYLPHENOL 

2-METHYLNAPHTHALENE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-073-01 003-TW-DP1-01 003-TW-07 4-01 003-MS-28D-01 003-MS-281-01 

Shallow Shallow Shallow Deep Intermediate 
07/24/97 07/24/97 07/27/97 02/17198 02/11198 
OU3 OU3 OU3 OU3 OU3 
AOC73 AOC73 AOC74 MS-28D MS-281 

003-TW-073-01 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.5 J 0.5 J 22 0.9 J 8.4 

0.3 J 0.5 J 3.1 0.3 J 1.9 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 0.2 J 1 U· 

86 85 330 11 . 140 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 0.6 J 5.9 1 U 

1 U 1 U 1 U 0.2 J 1 U 

3.6 3.3 19 0.5 J 2.7 

120 120 860 61 150 

0.3 U 0.3 U 0.2 J 0.3 U 0.8 

10 U 10 U 10 U 5 U 5·U 

10 U 10 U 10 U 5 U 5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-28S-0 1 

Shallow 

02111198 
OU3 
MS-28S 

1 U 

1 U 

1 U 

1.9 

lU 

5 UR 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

120 

1 U 

1 U 

2 U 

1 U 

1 U 

.0.5 J 

31 

150 

0.3 U 

5 U 
5 U 



o a 
o o o w 

SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/L) 

2-METHYLPHENOL 

4-CHLORO-3-METHYLPHENOL 

4-METHYLPHENOL 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIETHYL PHTHALATE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENOL 

METALS (~g/L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE· 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-073-01 003-TW-DP1-01 003-TW-07 4-01 003-MS-28D-01 003-MS-281-01 

Shallow Shallow Shallow Deep Intermediate 

07/24/97 07/24/97 07/27/97 02/17198 02/11198 
OU3 OU3 OU3 OU3 OU3 
AOC73 AOC73 AOC74 MS-28D MS-281 

003-TW-073-01 

3 U 3 U 3 U 3 U 3 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 UJ 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 1 J 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 25 U 10 U 10 U 

10 U 10 U 10 U 5 U 5 U 

750 J 920 J 139 J 28 U 28 U 

3.6 3 1.8 U 1 U 1 U 

100 J 104 J 59 J 45.1 J 7.3 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 
193000 J 199000 J 126000 J 129000 J 56600 J 

16.8 20.7 13.1 7.4 U 4.5 U 

10.7 13 10.8 U 3.9 U 3.9 U 

6.6 6.3 3 U 3.9 U 5.7 

5 U 5 U 5 U 5 U 5 U 

5870 J 6610 J 4680 J 2700 J 11000 J 

6.6 7.9 1 U 0.8 UJ 0.8 UJ 

43200 J 44300 J 20700 J 50200 J 32000 J 

1820 J 1890 J 1010 J 415 251 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-28S-01 

Shallow 
02/11198 
OU3 
MS-28S 

3 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

28 U 

1 U 

46.3 J 

0.3 U 

176000 J 

12.5 

3.9 U 

3.9 U 

5 U 

2260 J 

0.8 UJ 

33000 J 

1240 
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TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
SAMPLE NUMBER: 003·TW·073·01 003·TW·DP1·01 003·TW·074·01 003·MS·28D·01 003·MS·281·01 

DEPTH: Shallow Shallow Shallow Deep Intermediate 
SAMPLE DATE: 07/24/97 07/24/97 07/27/97 02/17/98 02/11198 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION AOC73 AOC73 AOC74 MS·28D MS·281 
FIELD DUPLICATE OF: 003·TW·073·01 

METALS (lJg/L) 

MERCURY 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

NICKEL 29.4 J 27.6 J 24.8 J 4.3 U 4.3 U 

POTASSIUM 4340 J 4410 J 4100 J 2560 4260 

SELENIUM 5 UJ 5 UJ 1 UJ 1 UJ 1 UJ 

SODIUM 16800 J 17100 J 11100 J 14600 J 15100 J 

THALLIUM 1.2 U 1 U 1.3 U 1.8 U 1.8 U 

VANADIUM 9.6 U 9 U 2.2 2.9 U 2.9 U 

ZINC 35.8 J 33.7 U 31.7 U 27.7 J 123 J 

MISCELLANEOUS PARAMETERS (mg/L) 

1 TOTAL SUSPENDED SOLIDS I 9 25 

GENERAL CHEMISTRY 

7.33 7.22 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

003·MS·28S·01 

Shallow 
02/11198 
OU3 
MS·28S 

0.2 U 

4.3 U 

2990 

1 UJ. 

11500 J 

1.8 U 

2.9 U 

13.5 

8 

6.79 
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SAMPLE NUMBER: . 
DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (J,lg/L) 

1,1,1-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

ACETONE 

BENZENE 

CARBON DISULFIDE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLATILES (J.lg/L) 

2,4-DIMETHYLPHENOL 

2-METHYLNAPHTHALENE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-MS-29D-01 003-MS-291-01 003-MS-29S-01 003-MS-30D-01 003-MS-301-01 

Deep Intermediate Shallow Deep Intermediate 

02/16/98 02/16/98 02/16/98 03103198 02/24/98 
OU3 OU3 OU3 OU3 OU3 

MS-29D MS-291 MS-29S MS-30D MS-301 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 3.7 0.2 J 1 U 17 

1 U 1.9 1 U 1 U 0.9 J 

1 U 1 U 1 U 1 U 1.7 

5 UR 5 UR ·5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 0.3 J 1 U 0.3 J 

2.7 46 54 1.6 5 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

0.3 J 3.8 1 U 5 6.3 

1 U 1 U 0.4 J 1 U 1 U 

0.5 J 0.7 J 6 1 U 1 U 

1.8 720 18 13 150 

0.3 U 0.3 U 0.3 U 0.3 U 0.4 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-MS-30S-01 

Shallow 
02/24/98 
OU3 

MS-30S 

0.3 J 

1 U 

1 U 

1 U 

1 U 

5 UR 

5 UR 

1 U 

1 U 

1 U 

1 U 

0.5 J 

1 U 

1 U 

1 U 

·2 U 

1 U 

1 U 

1 U 

1 U 

3.9 

0.3 U 

5 U 

5 U 
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SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJgfL) 

2-METHYLPHENOL 

4-CHLORO-3-METHYLPHENOL 

4-METHYLPHENOL 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIETHYL PHTHALATE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENOL 

METALS (lJgfL) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-MS-29D-0 1 003-MS-291-01 003-MS-29S-01 003-MS-30D-01 003-MS-301-01 

Deep Intermediate Shallow Deep Intermediate 
02/16/98 02/16/98 02/16/98 03/03/98 02/24/98 
OU3 OU3 OU3 OU3 OU3 
MS-29D MS-291 MS-29S MS-30D MS-301 

3 U 3 U 3 U 3 U 3 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 2 U 3 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 10 U 10 U 10 U 

5 U 5 U 5 U 5 U 5 U 

36.3 28 U 28 U 28 U 29.6 U 

1 U 1.4 1 U 1 U 1 U 

64.5 J 45.5 J 39.2 J 40.6 J 66.3 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

120000 J 168000 J 169000 J 202000 159000 J 

6.5 11.9 13.6 16.2 13.4 

3.9 U 3.9 U 3.9 U 6.9 U 3.9 U 

3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 

5 U 5 U 5 U 5 U 5 U 

465 J 6890 J 614 J 2630 J 2830 J 

0.8 UJ 0.8 UJ 0.8 UJ 0.8 U 0.8 U 

45300 J 43600 J 42200 J 63800 48000 J 

342 641 907 566 829 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-30S-0 1 

Shallow 
02/24/98 
OU3 
MS-30S 

3 U 

5 U 

5 U 

1 U 

5 U 

1 U 

5 U 

5 U 

5 U 

10 U 

5 U 

28 U 

1 U 

29.5 J 

0.3 

101000 J 

11.2 

3.9 U 

3.9 U 

5 U 

111 U 

1.3 

22900 J 

4.7 U 
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TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
SAMPLE NUMBER: 003-MS-29D-01 003-MS-291-01 003-MS-29S-01 003-MS-30D-01 003-MS-301-01 

DEPTH: Deep Intermediate Shallow Deep Intermediale 
SAMPLE DATE: 02/16/98 02/16/98 02/16/98 03/03/98 02/24/98 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-29D MS-291 MS-29S MS-30D MS-301 
FIELD DUPLICATE OF: 

METALS (~g/L) 

MERCURY 0.2 U 0.2 U 0.2 U 0.2 U 0.2 

NICKEL 4.3 U 4.3 U 11.1 4.3 U 4.3 U 

POTASSIUM 2600 2890 5130 2860 3140 

SELENIUM 1 UJ 1 UJ 1 UJ 1 UJ 2.6 U 

SODIUM 28300 J 5690 J 25800 J 11600 17100 J 

THALLIUM 1.8 U 1.8 U 2.2 9 UJ 1.8 U· 

VANADIUM 2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 

ZINC 20.3 J 229 J 18.5 J 8.8 U 89.3 J 

MISCELLANEOUS PARAMETERS (mg/L) 

I TOTAL SUSPENDED SOLIDS I 2 U 16 3 9 6 

GENERAL CHEMISTRY 

I PH 7.26 7.1 6.95 7.37 7.25 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-30S-0 1 

Shallow 
02/24/98 
OU3 
MS-30S 

0.21 

4.3 U 

2280 

9.8 U 

13100J 

1.8U 

2.9 U 

18.2 U 

2 U 

7.64 
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SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,I-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

ACETONE 

BENZENE 

CARBON DISULFIDE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (~g/L) 

2,4-DIMETHYLPHENOL 

2-METHYLNAPHTHALENE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-MS-31D-01 003-MS-31 1-01 003-MS-31S-01 003-MS-32D-01 003-MS-321-01 

Deep Intermediate Shallow Deep Intermediate 

02/26/98 02/18/98 02/17/98 03/02/98 03/02/98 

OU3 OU3 OU3 OU3 OU3 

MS-31D MS-311 MS-31S MS-32D MS-321 

1 U 1 U 0.3 J 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 2.4 1.1 1 U 7.2 

1 U 1 U 1.6 1 U 13 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR .5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.6 J 1 U 1 U 1 U 0.4 J 

1.2 1 U 200 4.1 560 

1 U 1 U 1 U 1 U 0.2 J 

1 U 1 U 1 U 1 U 0.2 J 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 0.6 J 

1 U 1 U 13 1.6 1300 

0.7 J 1 U 82 3.4 14000 

0.3 U 0.3 U 0.3 U 0.3 U 7.8 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-DP2 -02 

Intermediate 

03/02/98 

OU3 

MS-321 
003-MS-321-01 

1 U 

1 U 

1 U 

10 

lU 

5 UR 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

550 

1 U 

1 U 

2 U 

1 U 

1 U 

0.6 J 

1400 

15000 

6.5 

5 U 
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SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/L) 

2-METHYLPHENOL 

4-CHLORO-3-METHYLPHENOL 

4-METHYLPHENOL 

BIS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIETHYL PHTHALATE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENOL 

METALS (~g/L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

. CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-MS-31 D-01 003-MS-31 1-01 003-MS-31 S-O 1 003-MS-32D-0 1 003-MS-321-01 

Deep Intermediate Shallow Deep Intermediate 

02/26/98 02/18/98 02/17198 03/02/98 03/02/98 

OU3 OU3 OU3 OU3 OU3 

MS-31D MS-311 MS-31S MS-32D MS-321 

3 U 3 U 3 U 3 U 3 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 6 U 5 U 2 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 11 U 11 U 10 U 

5 U 5 U 5 U 5 U 5 U 

36.3 U 28 U 28 U 28 U 28 U 

1 U 2.1 2.7 1 U 8 

53.6 J 31.6 J 87.2 J 59.8 J 88.1 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

138000 J 375000 J 215000 J 114000 211000 

12 26.7 15.6 4.5 U 11.7 

3.9 U 3.9 U 5.9 3.9 U 3.9 U 

3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 

5 U 5 U 5 U 9 5 U 

2830 J 6970 J 2560 J 2060 J 9010 J 

0.8 U 0.8 UJ 0.8 UJ 0.8 U 0.8 U 

55300 J 110000 J 57100 J 43000 62000 

331 J 1760 1600 341 850 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-MS-DP2-02 

Intermediate 

03/02/98 
OU3 

MS-321 
003-MS-321-01 

3 U 

5 U 

5 U 

1 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

28 U 

9.4 

89.7 J 

0.3 U 

218000 

19.7 

3.9 U 

3.9 U 

7 

9280 J 

0.8 U 

63400 

872 
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TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
SAMPLE NUMBER 003-MS-31 0-01 003-MS-31 1-01 003-MS-31 S-01 003-MS-32D-01 003-MS-321-01 

DEPTH: Deep Intermediale Shallow Deep Intermediate 

SAMPLE DATE: 02/26/98 02/18/98 02/17198 03/02/98 03/02/98 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION MS-31O MS-311 MS-31S MS-32D MS-321 
FIELD DUPLICATE OF: 

METALS (~g/L) 

MERCURY 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

NICKEL 4.3 U 4.3 U 35 4.3 U 4.3 U 

POTASSIUM 3200 3860 4790 2290 2630 

SELENIUM 1 UJ 5 UJ 1 UJ 1 UJ 5 UJ 

SODIUM 29400 J 8690 J 12200 J 29000 17700 

THALLIUM 1.8 U 1.8 U 1.8 U 45 UJ 1.8 UJ 

VANADIUM 2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 

ZINC 27.7 U 20.4 J 16.7 J 19.6 U 8.2 U 

MISCELLANEOUS PARAMETERS (mgIL) 

I TOTAL SUSPENDED SOLIDS I 5 12 6 5 20 

GENERAL CHEMISTRY 

I PH 7.41 7.05 6.78 7.41 7.16 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-MS-DP2-02 

Intermediate 
03/02/98 
OU3 

MS-321 
003-MS-321-01 

0.2 U 

4.3 U 

2710 

5 UJ· 

18000 

9 UJ 

3.1 

7.6 

17 
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SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (lJg/L) 

1,1,1-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

ACETONE 

BENZENE 

CARBON DISULFIDE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (lJg/L) 

2,4-DIMETHYLPHENOL 

2-METHYLNAPHTHALENE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-MS-32S-0 1 003-MS-33D-Ol 003-MS-331-01 003-MS-DP2-01 003-MS-33S-01 

Shallow Deep Intermediate Intermediate Shallow 

02/27/98 02/26/98 02/25/98 02/25/98 02/25/98 
OU3 OU3 OU3 OU3 OU3 
MS-32S MS-33D MS-331 MS-331 MS-33S 

003-MS-331-01 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 1 U 1 U 1 U 1 U 

1.9 1 U 5.1 1 0.2 J 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 0.3 J 0.4 J 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 0.3 J 1.2 1 0.4 J 

170 2.5 580 570 2.3 

1 U 1 U 0.3 J 0.3 J 1 U 

1 U 1 U 0.7 J 0.6 J 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 0.3 J 1 J 1 U 

2.1 22 6.8 6.3 1 U 

1 U 1 U 1.6 1.5 1 U 

110 0.3 J 1100 1100 7.2 

370 7.5 59000 54000 87 

0.4 0.3 U 9.1 9.5 0.3 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P01-0l 

Shallow 
08/08/97 
OU3 
POl 

1 U 

1 U 

1 U 

1 U 

1 U 

5 UR 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

·2 U 

1 U 

0.7 J 

1 U 

1 U 

1.6 

0.3 U 

10 U 

10 U 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (119fL) 

2-METHYLPHENOL 

4-CHLORO-3-METHYLPHENOL 

4-METHYLPHENOL 

BIS(2-ETHYLHEXYl)PHTHALA TE 

BUTYLBENZYlPHTHALATE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIETHYL PHTHALATE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENOL 

METALS (119fL) 

ALUMINUM 

ARSENIC 

BARIUM 
~---.. -.-
BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-MS-32S-01 003-MS-33D-Ol 003-MS-331-01 003-MS-DP2-01 003-MS-33S-01 

Shallow Deep Intermediate Intermediate Shallow 
02/27/98 02/26/98 02/25/98 02/25/98 02/25/98 
OU3 OU3 OU3 OU3 OU3 
MS-32S MS-33D MS-331 MS-331 MS-33S 

003-MS-331-01 

3 U 3 U 3 U 3 U 3 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 3 U 2 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 1 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 10 U 10 U 10 U 

5 U 5 U 5 U 1 J 5 U 

28 U 37.5 U 567 J 712 J 28 U 

6 J 1 U 1.1 U 1.6 U 1.3 U 

52.8 J 27.9 J 80.1 J 82.7 J 60.1 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

200000 J 138000 J 182000 J 189000 J 85500 J 
9.5 11.3 18.8 16.1 7.2 

3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 

3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 

6.7 6 5 U 8.6 5.9 
--_. 

4580 J 2280 J 79~() .1 8260 J 767 J 
0.8 1.7 O.sU--- 0.8 U 0.8 U 

49900 J 55500 J 66400 J 69000 J 18900 J 
882 J 167 J 655 J 677 J 210 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P01-0l 

Shallow 
08/08/97 
OU3 
POl 

3 U 

10 U 

10 U 

1 J 

10 U 

lOU 

10 U 

10 U 

10 U 

25 U 

10 U 

207 

1 U 

30.9 

0.4 

71200 

19.1 J 
2 U 

3 U 

5. U 

2080 J 
1 U 

14900 J 
71.6 J 
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TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
SAMPLE NUMBER: 003-MS-32S-01 003-MS-33D-01 003-MS-331-01 003-MS-DP2-01 003-MS-33S-01 

DEPTH: Shallow Deep Inlermediate Inlermediate Shallow 
SAMPLE DATE: 02/27/98 02/26/98 02/25/98 02/25/98 02/25/98 
INVESTIGATION: OU3 OU3 OU3 OU3 OU3 
LOCATION: MS-32S MS-33D MS-331 MS-331 MS-33S 
FIELD DUPLICATE OF: 003-MS-331-01 

METALS (J,lg/l) 

MERCURY 0.2 U 0.2 U 0.2 U 0.57 0.2 U 

NICKEL 4.3 U 4.3 U 5.2 4.3 U 4.3 U 

POTASSIUM 3800 2980 3850 3840 3220 

SELENIUM 1 UJ 1 UJ 1 UJ 1 UJ 12.5 U 

SODIUM 37900 J 24600 J 127000 J 132000 J 12600 J 

THALLIUM 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 

VANADIUM 2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 

ZINC 17.7 U 32.5 U 21.2 U 62.1 U 16.6 U 

MISCEllANEOUS PARAMETERS (mg/l) 

I TOTAL SUSPENDED SOLIDS 

GENERAL CHEMISTRY 
I 10 3 35 37 2 U 

I PH 6.96 7.36 7.32 7.53 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P01-01 

Shallow 
08/08/97 

OU3 
POl 

0.2 U 

4 U 

2010 

4.6 U 

5080J 

1 U 

2 U 

19.3 U 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/LI 

1,1,1-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

ACETONE 

BENZENE 

CARBON DISULFIDE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (~gILI 

2,4-DIMETHYLPHENOL 

2-METHYLNAPHTHALENE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-P02-01 003-TW-P03-01 003-TW-P04-01 003-TW-P05-01 003-TW-P06-01 

Shallow Shallow Shallow Shallow Shallow 

08119197 07112197 09106197 09117197 08107197 
OU3 OU3 OU3 OU3 OU3 
P02 P03 P04 P05 P06 

0.3 J 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 8.4 J 1 U 1.2 

1.4 1 U 20 U 1 U 0.7 J 

1 U 1 U 20 U 1 U 1 U 

5 UR 5 UR ·100 UR 5 UR 5 UR 

5 UR 5 UR 100 UR 5 UR 5 UR 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 0.3 J 20 U 1 U 1 U 

80 3.9 510 1 U 270 

1 U 1 U 820 1 U 1 U 

1 U 1 U 780 1 U 1 U 

2 U 2 U 40 U 2 U 2 U 

1 U 1 U 750 1 U 1 U 

1 U 1 U 20 U 1.8 1 U 

1 U 1 U 34 1 U 1 U 

30 1 U 20 U 1 U 11 

320 10 20 U 1.2 4.9 

0.3 U 0.3 U 6 U 0.3 U 0.3 U 

10 U 10 U 3 J 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-DP1-02 

Shallow 
08107197 
OU3 
P06 
003-TW-P06-01 

1 U 

1 U 

1.2 

0.7 J 

1 U 

5 UR 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

260 

1 U 

1 U 

2 U 

1 U 

1 U 

1 U 

11 

4.3 

0.3 J 

11 U 

11 U 



§ 
o o 
o 
(.0) 

SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/L) 

2-METHYLPHENOL 

4-CHLORO-3-METHYLPHENOL 

4-METHYLPHENOL 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIETHYL PHTHALATE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENOL 

METALS (lJg/L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-P02-01 003-TW-P03-01 003-TW-P04-01 003-TW-P05-0 1 003-TW-P06-01 

Shallow Shallow Shallow Shallow Shallow 

08/19/97 07/12/97 09/06/97 09/17197 08/07/97 
OU3 OU3 OU3 OU3 OU3 
P02 P03 P04 P05 P06 

3 U 3 U 3 U 3 U 3 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

1 J 1 J 11 U 10 U 10 U 

1 J 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

503 J 404 J 26 U 26 U 18 U 

1 U 1 U 2.1 J 1 U 3.2 U 

56.9 J 92.2 J 43.1 J 23 J 115 J 
0.3 U 0.3 U 0.3 U 0.3 0.3 U 

175000 J 184000 J 140000 J 94100 220000 J 
26.2 U 23.3 6.4 6.6 168 U 

4.8 U 7.6 U 5 U 5 U 3.1 U 

3 U 3 U 3 U 3 U 3 U 

5 U 5 U 5 U 5 U 5 UR 

8970 J 4460 J 5070 J 1080 J 4350 J 

1 U 1 U 1 U 1 U 1 U 

36300 J 40500 J 45400 J 22900 40000 J 
488 J 1850 453 J 28 J 2260 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-DP 1-02 

Shallow 

08/07/97 
OU3 

P06 
003-TW-P06-0 1 

3 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

18 U 

2.8 U 

112 J 
0.3 U 

214000 J 
17.6 U 

2.3 U 

3 U 

5 UR 

4170 J 
1.2 U 

38600 J 
2190 J 
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SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (J.lg/L) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW -P02 -0 1 003-TW-P03-01 003-TW-P04-0 1 003-TW-P05-01 003-TW-P06-0l 

Shallow Shallow Shallow Shallow Shallow 

08/19/97 07/12/97 09/06/97 09/17/97 08/07/97 
OU3 OU3 OU3 OU3 OU3 

P02 P03 P04 P05 P06 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

11 24.5 5 U 5 U 8.9 U 

4680 4580 3790 1660 5610 J 

9.6 J 1 UJ 1 UJ 52.7 J 1 UJ 

10800 J 16000 J 8750 J 10300 J 16500 J 

1 U 1 UJ 1 UJ 1 U 1.1 J 

3 U 3.6 2 U 2 U 2.3 

27.2 J 26.7 J 5.9 U 6.2 U 12.9 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-DP 1-02 

Shallow 
08/07/97 

OU3 

P06 
003-TW-P06-01 

0.2 U 

9.8 U 

5370 J 

1 UJ· 

15900 J 

1 U 

2 U 

12.3 U 
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SAMPLE NUMBER: 
DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION 

FJELD DUPLICATE OF: 

VOLATILES (~gIL) 

1,1,1-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DlCHLOROETHANE 

2-BUTANONE 

ACETONE 

BENZENE 

CARBON DISULFIDE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l.2-DICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (~gIL) 

2,4-DIMETHYLPHENOL 

2-METHYLNAPHTHALENE 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-P07 -01 003-TW-POB-01 003-TW-P09-01 003-TW-P 10-01 003-TW-DP1-04 

Shallow Shallow Shallow Shallow Shallow 

07/12/97 09/03/97 OB/24/97 09/05/97 09/05/97 
OU3 OU3 OU3 OU3 OU3 

P07 POB P09 Pl0 Pl0 
003-TW-P10-01 

16 0.4 J 1 U 1000 U 1 U 

0.5 J 1 U 1 U 1000 U 1 U 

6.2 5.5 22 1000 U 11 

5.2 1.4 13 1000 U 19 

0.3 J 1 U 1 U 1000 U 1 U 

5 UR 5 UR 5 UR 5000 UR 5 UR 

5 UR 5 UR 5 UR 5000 UR 5 UR 

1 U 1 U . 1 U 1000 U 1 U 

1 U 1 U 1 U 1000.U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

61 220 99 730 J 760 

1 U 1 U 1 U 1000 U 0.3 J 

1 U 1 U 1 U 1000 U 0.5 J 

2 U 2 U 2 U 640 J 5 U 

1 U 1 U 1 U 1000 U 0.3 J 

1 1 U 6.9 1000 U 1 U 

1 U 1 U 1 U 240 J 0.8 J 

77 3 4.1 1900 lBOO 

510 100 8BO 39000 36000 

0.2 J 0.3 U 40 300 U 16 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-Pll-0l 

Shallow 

09/09/97 
OU3 
P11 

10 U 

10 U 

B.3 J 

4.6 J 

10 U 

50 UR 

50 UR 

10 U 

10 U 

10 U 

10 U 

10 U 

56 

10 U 

10 U 

20 U 

10 U 

7.B J 

10 U 

3.7 J 

930 

3 U 

11 U 

11 U 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/L) 

2-METHYLPHENOL 

4-CHLORO-3-METHYLPHENOL 

4-METHYLPHENOL 

BIS(2-ETHYLHEXYLjPHTHALATE 

rsmVLBENZYL PHTHALATE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIETHYL PHTHALATE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENOL 

METALS (~g/L) 

ALUMINUM 

.ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE· 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-lW-P07-01 003-lW-P08-01 003-lW-P09-01 003-lW-P10-01 003-lW-DP 1-04 

Shallow Shallow Shallow Shallow Shallow 
07/12/97 09/03/97 08/24/97 09/05/97 09/05/97 
OU3 OU3 OU3 OU3 OU3 
P07 P08 P09 P10 Pl0 

003-lW-Pl0-0l 

3 U 3 U 3 U 3 U 3 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

1 J 10 U 10 U 10 U 11 U 

10 U 1 J 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

664 J 650 J 108 U 108 U 57 U 

2.2 U 1.8 1 U 7.4 6.8 

31.7 J 51.4 J 73.3 J 67 J 67.3 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

123000 J 188000 J 178000 J . 141000 J 142000 J 

9.6 31 13.5 8.5 6.9 

4 U 9.9 2.3 U 5 U 5 U 

4.4 3.4 3 U 3 U 3 U 

5 U 5 U 5 U 17 17.5 

3290 J 10200 J 2340 U 7150 J 7120 J 

1 U 1 U 1 UJ 1.2 1 U 

30400 J 45100 J 32300 J 38600 J 39300 J 

1540 2160 J 532 J 659 J 662 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-lW-Pll-01 

Shallow 
09/09/97 
OU3 
Pll 

3 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

26 U 

5.8 

70.1 J 

0.3 U 

128000 J 

12.4 

5 U 

5.9 U 

5 U 

1390 J 

1 U 

58200 J 

2770 J 
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SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION 

FIELD DUPLICATE OF: 

METALS (~g/L) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-P07-01 003-TW-P08-01 003-TW-P09-0 1 003-TW-P10-01 003-TW -DP 1-04 

. Shallow Shallow Shallow Shallow Shallow 

07/12/97 09/03/97 08/24/97 09/05/97 09/05/97 

OU3 OU3 OU3 OU3 OU3 
P07 P08 P09 P10 P10 

003-TW-P10-01 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

8.7 29.7 6.4 5 U 5 U 

3990 4610 3570 J 2710 2730 

27.7 J 1 UJ 20.8 J 1 UJ 1 UJ 

12200 J 11600 J 54900 18800 J 19100 J 

1 U 1 U 2.4 U 1 UJ 1 UJ 

4.5 2 U 2.8 U 2 U 2 U 

25 J 63.8 J 9.7 U 4.3 U 9.8 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P11-01 

Shallow 
09/09/97 

OU3 
P11 

0.2 U 

9.7 

3690 

5 UR 

13500.J 

1 U 

2 U 

6.3 U 
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SAMPLE NUMBER 

DEPTH 

SAMPLE DATE 
INVESTIGATION· 

·LOCATION 

FIELD DUPLICATE OF 

VOLATILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

2-BUTANONE 

ACETONE 

BENZENE 

CARBON DISULFIDE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLATILES (~g/L) 

1 2,4-DIMETHYLPHENOL 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 

003-TW-P12-01 GW-Ol GW-02 DUP-03 GW-03 
Shallow Shallow Shallow Shallow Shallow 

08/10/97 04/17/95 04/17/95 04/17/95 04/07/95 

OU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 

P12 SB01ITW·Ol SB-04ITW-02 SB-04ITW-02 SB·06ITW-03 
GW-02 

0.6 J 1000 U 9 100 U 9 

1 U 1000 U 10 U 100 U 10 U 

1.8 1000 U 22 16 9 

1.4 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

12000 180 160 100 

5 UR 1000 U 10 U 270 10 U 

5 UR 1000 U 17U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 31 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

4.8 

1 U 1000 U 10 U 100 U 10 U 

1 U 

2 U 1000 U 10 U 100 U 10 U 

1 U 

3.8 160 5 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

0.5 J 

210 140000 1200 1200 1700 

0.3 U 1000 U 10 U 100 U 10 U· 

11 U 5 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGA nON 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pg/L) 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

4-CHLORO-3-METHYLPHENOL 

4-METHYLPHENOL 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIETHYL PHTHALATE 

NAPHTHALENE 

PENTACHLOROPHENOL 

PHENOL 

METALS (pg/L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 

003-TW-P12-01 GW-Ol GW-02 OUP-03 GW-03 
Shallow Shallow Shallow Shallow Shallow 

08/10/97 04/171.95 04/17/95 04/17195 04/07/95 

OU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 

P12 S8-01/TW-Ol S8-04/TW-02 S8-04/TW-02 S8-06/TW-03 
GW-02 

11 U 10 U 10 U 10 U 10 U 

3 U 2 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 11 10 U 10 U 10 U 

1 J 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 25 U 25 U 25 U 25 U 

11 U 10 10 U 10 U 10 U 

25.3 19400 8500 6280 8450 

10.1 J 11 4.2 3.8 3.9 

138 380 154 142 137 

0.3 1 U 1 U 1 U 1 U 

162000 132000 215000 187000 144000 

12.8 U 286 24.4 U 25.1 U 28.9 U 

2 U 23.8 12.2 10.6 12.7 

3 U 172 28.7 U 24.9 U 43.1 J 

5 U 291 10 U 10 U 10 U 

18100 J 27000 14100 10400 15300 

1 U 10 2.3 2.3 5.1 J 

34000 J 47900 65700 57000 42100 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

METALS ( 1-19 ILl 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

TABLE 4-4 
SUMMARY OF POSITIVE DETECTIONS IN UNFILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 

003-TW-P12-01 GW-01 GW-02 OUP-03 GW-03 
Shallow Shallow Shallow Shallow Shallow 
08/10/97 04/17/95 04/17/95 04117195 04/07/95 

aU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
P12 SB-01rTW-01 SB-04rTW-02 SB-04rTW-02 SB-06rTW-03 

GW-02 

475 J 993 1520 1250 862 

0.2 U 0.14 U 0.14 U 0.13 U 0.1 U 

4 U 63.6 U 24.9 U 24.3 U 38.9 U 

3540 9430 6610 5470 6430 

5 UR 4 U 4 U 4 U 33.3 

13100 J 89100 10100 8950 9960 

1 U 5 U 5 U 5 U 5 U 

2 U 53.9 30.4 22.6 33.7 

9.6 U 159 36.8 U 26.1 U 31.8 U 

I· 7.53 6.95 6.95 7.34 

Blank space Indicates that the sample was not 1Inalyzed for this particular parameter. 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION 
FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-5 
SUMMARY OF POSITIVE DETECTIONS IN FILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-003-F 1 003-TW-004-F1 003-TW-006-F 1 003-TW-007 -F 1 003-TW-008-F 1 

Shallow Shallow Shallow Shallow Shallow 
07/14/97 07/22/97 07109/97 08/21197 07/21/97 
OU3 OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 AOC08/AOC09 

18 U 18 U 18 U 18 U 18 U 

1.5 U 1 U 1 U 1 U 1 U 

53.8 J 35.4 J 91.5 J 11.9 U 39.8 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

169000 J 265000 J 130000 J 156000 J 106000 J 

10.3 13.4 6 U 10 6.3 

2 U 5.7 U 7.1 U 4.5 U 2 U 

3 U 3 U 3 U 3 U 3 U 

5070 J 5160 J 12300 J 1070 J 1110 J 

1 UJ 1 U 1 UJ 1 UJ 1 U 

42800 J 81200 J 26000 J 29200 J 25600 J 

675 J 1090 J 1520 J 807 J 117 J 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

6.4 8.8 J 30.9 12.3 4 U 

2800 5930 4920 2850 J 2580 

1 UJ 1 UJ 1 UJ 1 UJ 47 J 

7850 J 13800 J 22800 J 9100 11100 J 

1 UJ 1 UJ . 1 UJ 1 UJ 1 UJ 

2 U 2.3 U 2 U 2 U 2.5 U 

18.6 U 24.9 U 43.9 J 7.5 U 23.3 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003-TW-0 13-F 1 

Shallow 
07/15/97 
OU3 
AOC13/AOC14 

18 U 

2.1 U 

35.7 J 

0.3 U 

135000 J 

10.2 

7.1 U 

3 U 

1750 J 

1 UJ 

22100 J 

1300 J 

0.2 U 

8 

3950 

5 UJ 

8630 J 

1 U 

2 J 

7.5 J 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (~g'L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-5 
SUMMARY OF POSITIVE DETECTIONS IN FILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-lW-015-F1 003-lW-016-F1 003-lW-017-F1 003-lW-01B-F1 003-lW-023-F 1 

Shallow Shallow Shallow Shallow Shallow 
09/22/97 07/26/97 07/25/97 07/26/97 OB/09/97 
OU3 OU3 OU3 OU3 OU3 
AOC15 AOC16 AOC17 AOC1B AOC23 

26 U lB U 1B U lB U lB U 

1 U 1 U 1 U 1 U 1 U 

14.7 55.7 J 7B.6 J 55.2 J 56 

0.3 U 0.3 U 0.3 U 0.3 U 0.4 

74400 196000 J 193000 J 171000 J 107000 

6 U 13 12 10.2 11.6 U 

5 U 7 7.2 9 2 U 

3 U 3 U 3 U 3 U 3 U 

1350 J 2690 J 4270 J 3070 J 1560 J 

1 U 1 U 1.1 1 U 1 U 

1Bl00 42600 J 31600 J 37700 J 25700 J 

131 J 10BO J 1610 J 2920 J 739 J 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

5 U 33.7 J 20.6 U 24.6 4 U 

24BO 4590 4400 4370 3350 

49 J 1 UJ 1 UJ 1 U 21 J 

9550 J 9350 J 11BOO J 6240 J 7710 J 

1 UJ 1 U 1 U 1 U 1 UJ 

2 U 2.2 U 2 U 2 U 2 U 

7.7 U 20.4 U 12.9 U lB.4 U 6.1 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

2 

003-lW-026-F 1 

Shallow 
09/20/97 
OU3 
AOC26 

26 U 

3.5 

59.1 J 

0.3 U 

14BOOO 

6 U 

5 U 

3 U 

13400 J 

1 U 

43900 

B72 J 

0.2 U 

5 U 

40BO 

1 UJ 

13400 J 

1 U 

2 U 

10.7 U 



o 
00 
<D 

~ .... 
=u 

("') 

d 
o o o 
(.0.1 

SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION 
FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

'NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-5 
SUMMARY OF POSITIVE DETECTIONS IN FILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-lW-027 -F1 003-lW-028-F1 003-lW-029-F 1 003-lW-030-F 1 003-lW-DP1-F3 

Shallow Shallow Shallow Shallow Shallow 
08/22/97 09/16/97 09/15/97 08/23/97 08/23/97 

OU3 OU3 OU3 OU3 OU3 
AOC27 AOC28 AOC29 AOC30 AOC30 

003-lW-030-F 1 

18 U 26 U 26 U 18 U 18 U 

1 U 1.7 J 1 U 1 U 1 U 

43 J 35.8 J 56.6 J 27.9 J 28.8 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

78700 J 112000 J 68300 J 52000 J 51600 J 

7.2 11.8 8.1 7.2 7.2 

2 U 5 U 5 U 2 U 2 U 

3 U 5.2 U 6.7 U 3 U 3 U 

1320 J 2080 J 448 J 528 J 524 J 

1 UJ 1 U 1 U 1 UJ 1 U 

16400 J 25800 J 15700 J 10700 J 10700 J 

53.8 J 751 J 31.6 J 20.4 J 23 J 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

4 U 5 U 5 U 4 U 4 U 

2620 J 2910 3140 2280 J 2230 J 

31 J 1 UR 15.8 J 22.5 J 14.7 J 

10500 7760 J 44100 J 38300 39800 

1.9 J 1.8 U 2.6 U 1.4 J 1 UJ 

2 U 2.7 U 2 U 2 U 2 U 

8 U 4.5 U 4.1 U 7.3 U 9 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

3 

003-lW-032-F 1 

Shallow 
08/26/97 
OU3 
AOC32 

18 U 

1 U 

35 J 

0.3 

137000 J 

13.8 

13.8 U 

3 U 

1950 J 

1 U 

25000 J 

1.520 J 

0.2 U 

14.6 

3670 J 

1 UJ 

18800 

1 UJ 

2 U 

6.1 U 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-5 
SUMMARY OF POSITIVE DETECTIONS IN FILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-lW-033-F 1 003-lW-034-F 1 003-lW-035-F 1 003-lW-036-F 1 003-lW-037-F1 

Shallow Shallow Shallow Shallow Shallow 
09f08f97 07f29f97 07f28f97 08f12f97 08f06f97 

OU3 OU3 OU3 OU3 OU3 
AOC33 AOC34 AOC35 AOC36 AOC37 

26 U 18 U 18 U 18 U 18 U 

1 U 22.9 J 1 U 2.9 1 U 

55.4 J 127 J 65.6 J 32.4 112 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 

87100 J 163000 J 81600 J 48100 216000 

13.2 12.6 6.3 6 U 19 U 

5 U 2 U 2 U 5.3 4.5 

3.2 U 3 U 3 U 3 U 3 U 

846 J 1850 J 753 J 391 J 3940 J 

1 U 1 U 1 U 1 U 1 U 

20900 J 37000 J 15100 J 10100 J 39200 J 

26.6 J 25.8 J 26.1 J 76.1 J 2200 J 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

5 U 4 U 4 U 4.1 6.3 

4270 3930 J 3750 J 4940 5350 

67.4 J 49.9 J 16.1 J 131 J 116 J 

34800 J 28900 J 43500 J 109000 J 16100 J 

1.8 U 1 UJ 1 UJ 1 UJ 1 UJ 

2 U 2.4 2 U 3.1 2.5 

4 U 9.8 U 6.8 U 8 U 8.9 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

4 

003-lW-038-F 1 

Shallow 
07f23f97 
OU3 
AOC38 

18 U 

1 U 

85.2 J 

0.3 

180000 J 

10.1 

13.1 J 

3 U 

4610 J 

1 U 

48800 J 

1490 J 

0.2 U 

9.1 

3740 

5 UJ 

11600 J 

1 UJ 

3.4 U 

217 U 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

.ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-5 
SUMMARY OF POSITIVE DETECTIONS IN FILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-039-F 1 003-TW-046-F 1 003-TW-047-F1 003-TW-DP1-F5 003-TW-050-F 1 

Shallow Shallow Shallow Shallow Shallow 

09/25/97 09/19/97 09/23/97 09/23/97 09/24/97 

OU3 OU3 OU3 OU3 OU3 

AOC39 AOC46 AOC47 AOC47 AOC50 
003-TW-047-F1 

26 U 26 U 26 U 26 U 26 U 

1 J 1 U 1 U 1 U 1 U 

36.6 J 44.4 J 113 110 56 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

175000 J 63600 202000 201000 190000 J 

11.6 6 U 13.4 13.1 B.B 

6.5 5 U 5 U 5 U 5 U 

3.3 3 U 3 U 3 U 3 U 

9B7 J 391 J 1B40 J 1B50 J 2560 J 

1 U 1 U 1 U 1 U 1 UJ 

49600 J 15200 50100 4B500 34300 J 

851 1BB J 67B J 678 J 920 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

13.B 5 U B.4 U 11.7 U 5 U 

4620 3690 3640 3650 39BO 

1 UJ 31 J 1 UJ 1 UJ 1 UJ 

11300 J 53500 J 110000 J 105000 J 15300 J 

1 UJ 1 U 1 UJ 1 UJ 1 UJ 

2 U 2 U 2 U 2 U 2.2 U 

11.6 U 9.3 U 10.1 U 9.2 U 14.5 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

5 

003-TW-054-F 1 

Shallow 
OB/04/97 

OU3 
AOC54 

18 U 

1 U 

96.1 J 

0.3 U 

149000 J 

9.9 

2 U 

3 U 

2090 J 

1 U 

29600 J 

152 J 

0.2 U 

4.5 

4120 J 

5 UJ 

3B800 J 

1 UJ 

2 U 

14.1 U 



§ 
o o o 
t.o) 

SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-5 
SUMMARY OF POSITIVE DETECTIONS IN FILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-055-F 1 003-TW-058-F 1 003-TW-063-F 1 003-TW-068-Fl 003-TW-070-F 1 

Shallow Shallow Shallow Shallow Shallow 
08/24/97 08/20/97 08/05/97 09/21197 09/04/97 
OU3 OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC63 AOC68 AOC70 

18 U 18 U 18 U 26 U 26 U 

1 U 1 U 1 U 2.5 1 U 

110 J 24.9 J 35 63.9 J 84.3 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

139000 J 77000 J 112000 204000 226000 J 

11.1 10.5 U 15.7 U 10.7 12.1 

2.1 U 2 U 2.4 5 U 6.6 

3 U 3 U 3 U 3 U 3 U 

1760 J 844 J 1300 J 2180 J 4570 J 

1 U 1 U 1 U 1 U 1 U 

23200 J 20400 J 23600 J 48800 46100 J 

284 J 532 J 62.4 J 369 J 1440 J 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

8.6 4 U 4 U 5 U 10.2 

4590 J 3480 2150 2410 3580 

78.8 J 78.4 22.8 J 1 UJ 1 UJ 

50100 19800 J 13800 J 52100 J 9300 J 

3.6 U 1 U 1 U 1 UJ 1 UJ 

2 U 2 U 2.5 2 U 2 U 

8.7 U 7 U 6.1 U 12.6 U 8.8 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

6 

003-TW-071-F1 

Shallow 
09/18/97 

OU3 
AOC71 

26 U 

1 U 

66.1 J 

0.3 U 

134000 

6.2 

5 U 

3 U 

1870 J 

1 U 

34900 

1000 J 

0.2 U 

5 U 

2860 

1 UJ 

8030 J 

1 U 

2 U 

10.5 U 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (1J9/L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-5 
SUMMARY OF POSITIVE DETECTIONS IN FILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-073-F 1 003-TW-DP1-F1. 003-TW-07 4-F 1 003-MS-28D-F 1 003-MS-281-F 1 

Shallow Shallow. Shallow Deep Intermediate 
07/24/97 07/24/97 07/27/97 02/17198 02/11198 
OU3 OU3 OU3 OU3 OU3 
AOC73 AOC73 AOC74 MS-28D MS-281 

003-TW-073-F 1 

18 U 18 U 18 U 28 U 28 U 

1.4 1 U 1 U 1 U 1 U 

87.7 J 88.9 J 56.4 J 43.6 J 4.7 U 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

185000 J 186000 J 124000 J 128000 J 48300 J 

13.1 13.8 6.3 10.8 4.5 U 

8.2 8.5 6.2 3.9 U 3.9 U 

3 U 3 U 3 U 3.9 U 3.9 U 

3610 J 2770 J 1640 J 1290 J 4690 J 

1.2 1 U 1 U 0.8 UJ 0.8 UJ 

40200 J 40300 J 20000 J 49400 J 30600 J 

1590 J 1550 J 927 J 407 212 

0.2 U 0.2 U 0.2 U 0.2 U 0.44 

23.8 J 22.1 U 19.1 4.3 U 4.3 U 

4250 4260 4080 J 2510 4280 

1 UJ 1 UJ 1.3 U 1 UJ 1 UJ 

17300 J 17400 J 11200 J 14500 J 14900 J 

1 U 1 U 1 UJ 1.8 U 1.8 U 

2.5 U 2.3 U 2 U 2.9 U 2.9 U 

24.8 U 24.6 U 8.8 U 13.8 U 28.7 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

7 

003-MS-28S-F 1 

Shallow 
02/11198 
OU3 
MS-28S 

28 U 

1 U 

47.7 J 

0.3 U 

179000 J 

12.1 

3.9 U 

3.9 U 

2280 J 

0.8 UJ 

33900 J 

1280 

0.2 U 

4.6 

2990 

1 UJ 

11900 J 

1.8 U 

2.9 U 

16.8 J 
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SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

. NICKEl 

POTASSIUM 

SElENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-5 
SUMMARY OF POSITIVE DETECTIONS IN FILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-MS-29D-F 1 003-MS-291-F 1 003-MS-29S-F 1 003-MS-30D-F 1 003-MS-301-F 1 

Deep Intermediate Shallow Deep Intermediate 
02/16/98 02/16/98 02/16/98 03/03/98 02/24/98 
OU3 OU3 OU3 OU3 OU3 
MS-29D MS-291 MS-29S MS-30D MS-301 

28 U 28 U 28 U 28 U 28 U 

1 U 1.1 1 U 1 U 1 U 

63.9 J 45.4 J 37.9 J 42.4 J 64.2 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

118000 J 171000 J 166000 J 210000 156000 J 

9.1 17.7 11.4 18.2 9.4 

3.9 U 3.9 U 3.9 U 7.6 U 3.9 U 

3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 

171 J 5030 J 575 J 2510 'J 1380 J 

0.8 UJ 0.8 UJ 0.8 UJ 0.8 U 0.8 U 

45400 J 44900 J 41600 J 66300 47300 J 

339 648 892 588 814 J 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

4.3 U 4.3 U 11.2 4.3 U 4.3 U 

2580 2860 5100 2990 3010 

1 UJ 1 UJ 1 UJ 5 UJ 1 UJ 

28200 J 5790 J 25500 J 12100 16900 J 

1.8 U 1.8 U 1.8 U 9 UJ 1.8 U 

2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 

17.7 J 87.8 J 16.4 J 5.4 U 13.3 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

8 

003-MS-30S-F 1 

Shallow 
02/24/98 
OU3 
MS-30S 

28 U 

1 U 

28.9 J 

0.3 

98600 J 

11.8 

3.9 U 

4.1 

56.7 U 

0.8 U 

22500 

3.8 

0.2 U 

4.3 U 

2320 

5.7 U 

12900 J 

1.8 U 

2.9 U 

22.8 U 
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SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (J,lg/L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

t'JICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-5 
SUMMARY OF POSITIVE DETECTIONS IN FILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-MS-31 D-F 1 003-MS-311-F 1 003-MS-31 S-F 1 003-MS-32D-Fl 003-MS-321-F 1 

Deep Intermediate Shallow Deep Intermediate 

02/26/98 02/18/98 02/17198 03/02/98 03/02/98 

OU3 OU3 OU3 OU3 OU3 

MS-31D MS-311 MS-31S MS-32D MS-321 

28 U 28 U 28 U 28 U 28 U 

1 U 3 2.6 1 U 8.6 

52.3 J 30.3 J 86.5 J 59.7 J 87 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

136000 J 37·1000 J 214000 J 117000 212000 

8.1 22 20.1 6.8 15.2 

3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 

3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 

1520 J 5770 J 2410 J 763 J 8700 J 

·0.8 U 0.8 UJ 0.8 UJ 0.8 U 0.8 U 

54700 J 109000 J 56800 J 43900 61500 

317 J 1740 1580 345 849 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

4.3 U 4.3 U 32.2 4.3 U 4.3 U 

3130 3790 4810 2310 2620 

1 UJ 5 UJ 1 UJ 1 UJ 5.1 J 

29100 J 8600 J 12200 J 29600 17400 

1.8 U 1.8 U 1.8 U 45 UJ 1.8 UJ 

2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 

15.6 U 13.5 U 21.4 J 5.4 U 4.9 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-DP2-F2 

Intermediate 

03/02/98 
OU3 

MS-321 
003-MS-321-F 1 

28 U 

8.9 

90 J 

0.3 U 

219000 

16.3 

3.9 U 

3.9 U 

8990 J 

0.8 U 

63700 

878 

0.2 U 

4.3 U 

2780 

5 UJ 

18000 

9 UJ 

2.9 U 

4.4 U 
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SAMPLE NUMBER 
DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (lJg/L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-5 
SUMMARY OF POSITIVE DETECTIONS IN FILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-MS-32S-F 1 003-MS-33D-F1 003-MS-331-F 1 003-MS-DP2-F 1 003-MS-33S-F 1 

Shallow Deep Intermediate Intermediate Shallow 
02/27/98 02/26/98 02/25/98 02/25/98 02/25/98 
OU3 OU3 OU3 OU3 OU3 
MS-32S MS-33D MS-331 MS-331 MS-33S 

003-MS-331-F 1 

28 U 28 U 28 U 28 U 48 U 

6.5 J 1 U 1.3 U 1 U 1 U 

54.4 J 26.8 J 77.3 77.3 61.5 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 . 

206000 J 135000 J 185000 J 185000 J 88300 J 
15.3 9.7 19.3 9.7 5.9 

3.9 U 3.9 U 3.9 U 3.9.U 3.9 U 

3.9 U 3.9 U 3.9 U 3.9 U 3.9.U 

4660 J 818 J 6230 J 6220 J 757 J 

0.8 U 0.8 U 0.8 U 0.8 U 0.8 U 

51000 J 54900 J 67300 J 67900 J 19600 .J 
906 J 157 J 643 J 643 J 218 J 

0.2 U 0.2 U 0.2 U 0.2 0.2 U 

4.3 U 4.3 U 4.3 U 4.3 U 4.3 U 

3950 3050 3730 3580 3400 

1.3 U 2.3 U 1 UJ 5 UJ 11.8 U 

39200 J 24300 J 128000 J 129000 J 13100 J 

1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 

2.9 U 2.9 U 3.4 2.9 U 2.9 U 

18.8 U 19.1 U 15.9 U 17.3 U 17.7 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003-TW-P01-F 1 

Shallow 
08/08/97 

OU3 
P01 

18 U 

1 U 

29.8 

0.3. U 

74400 

11.8 U 

2 U 

3 U 

721 J 
1 U 

15700 J 
69 J 

0.2 U 

4 U 

2170 

6.3 U 

5460 J 
1 U 

2 U 

7.2 U 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

A~SENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-5 
SUMMARY OF POSITIVE DETECTIONS IN FILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-P02-Fl 003-TW-P03-Fl 003-TW-P04-F 1 003-TW-P05-F 1 003-TW-P06-F 1 

Shallow Shallow Shallow Shallow Shallow 

08/19/97 07/12/97 09/06/97 09/17197 08/07/97 
OU3 OU3 OU3 OU3 OU3 
P02 P03 P04 P05 P06 

18 U 18 U 26 U 26 U 18 U 

1 U 1.5 J 1.6 1 U 41 

51.8 J 84.1 42.5 J 23.5 J 117 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

174000 J 172000 J 145000 J 97000 221000 

14.4 U 12.9 7.5 8 17U 

2.2 5.7 U 5 U 5 U 5.4 

3 U 3 U 3 U 3 U 3 U 

2950 J 3060 J 4380 J 1070 J 4070 J 

1 U 1 UJ 1 U 1 U 1 U 

36400 J 37300 J 47000 J 23600 40600 J 

443 J 1630 J 449 J 27.3 J 2270 J 

0.2 U 0.36 U 0.2 U 0.2 U 0.2 U 

5.8 20.5 5 U 5 U 4.8 

4570 4370 3940 1700 5630 

10.3 5 UJ 1 UJ 53.9 J 1 UJ 

10900 J 15600 J 9010 J 10600 J 16800 J 

1.5 U 1 UJ 1 U 1 U 1 

2 U 3.2 U 2 U 2 U 2 U 

4.8 U 16.7 U 5.7 U 7.1 U 8.7 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-DP1-F2 

Shallow 
08/07/97 
OU3 
P06 
003-TW-P06-F 1 

18 U 

4.3 

108 

0.3 U 

192000 

22.4 U 

2.4 

3 U 

2030 J 

1 U 

40200 J 

194 J 

0.2 U 

4 U 

3910 

1 UJ 

14300 J 

1 UJ 

4 

7.4 U 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-5 
SUMMARY OF POSITIVE DETECTIONS IN FilTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-P07 -F 1 003-TW-P08-F 1 003-TW-P09-F 1 003-TW-P10-F1 003-TW-DP1-F4 

Shallow Shallow Shallow Shallow Shallow 
07111/97 09103/97 08/24/97 09/05/97 09/05/97 
OU3 OU3 OU3 OU3 OU3 
P07 P08 P09 P10 P10 

003-TW-P10-F1 

18 U 26 U 18 U 26 U 26 U 

1 U 1.6 1 U 6.9 8 

27.8 J 45.8 J 75 J 65.3 J 66.2 J 

0.3 0.3 U 0.3 U 0.3 U 0.3 U 

121000 J 182000 J 185000 J 137000 J 141000 J 

6.7 13.8 15.8 7.2 6.3 

2 U 8.3 2 U 5 U 5 U 

3 U 3 U 3.8 3 U 3 U 

1360 J 2240 J 2230 J 6620 J 6860 J 

1 UJ 1 U 1 U 1 U 1 U 

29300 J 43500 J 33100 J 38100 J 38900 J 

1480 J 2070 J 533 J 634 J 657 J 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

4.1 24.5 8.2 5 U 5 U 

3600 4600 3620 J 2650 2700 

39.2 J 1 UJ 16.9 J 1 UJ 1 UJ 

11600 J 11900 J 55800 18800 J 18900 J 

1 U 1 UJ 1 UJ 1 UJ 1 UJ 

4.2 U 2 U 2 2 U 2 U 

14.5 U 10.8 U 11.4 U 5.5 U 4.5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P11-F1 

Shallow 
09/09/97 
OU3 
P11 

26 U 

5.2 J 

71.4 J 

0.3 U· 

131000 J 

13.9 

5 U 

3 U 

1230 J 

1 U 

57900 J 

2820 J 

0.2 U 

7.1 

3820 

5 UR 

13900 J 

1.8 U 

3.1 U 

5.3 U 
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SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (~g{L) 

ALUMINUM 

ARSENIC 

BARIUM 

BERYLLIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

.NICKEL 

POTASSIUM 

SELENIUM 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

TABLE 4-5 
SUMMARY OF POSITIVE DETECTIONS IN FILTERED GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 
003-TW-P12-F1 GW-01-F GW-02-F DUP-03-F GW-03-F 

Shallow Shallow Shallow Shallow Shallow 

08/10/97 04/17195 04/17/95 04/17/95 04/07/95 
aU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
P12 SB-01/TW-01 SB-04/TW-02 SB-04/TW-02 SB-06/TW-03 

GW-02-F 

18 U 46.5 U 370 44 U 35 U 

7.2 4.9 2 U 2 U 2 U 

138 147 100 89.9 47.1 U 

0.3 U 1 U 1 U 1 U 1 U 

163000 91500 182000 194000 153000 

11.7 U 5 U 5 U 5 U 5 U 

2.2 12.2 9 U 9 U 9 U 

3 U 23.6 18.8 21.1 6 U 

17700 J 50.5 U 348 44.7 U 41.1 U 

1 U 2 U 2 U 2 U 2 U 

34000 J 30200 55500 58500 42600 

472 J 201 890 947 199 

0.2 U 0.14 U 0.14 U 0.13 U 0.13 U 

4 U 20.9 U 15.4 U 9 U 9 U 

3580 5730 4610 4640 5480 

5 UR 4 U 4 U 4 U 36.7 

13000 J 90800 9010 9640 11500 

1 UJ 5 U 5 U 5 U 5 U 

2 U 5 U 5 U 5 U 5 U 

6.7 U 5 U 5 U 5 U 5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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Parameter 
Volatile Organic Compounds 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
1 ,2-Dichloroethene (Total) 
2-Butanone 
2-Hexanone 
Acetone 
Benzene 
Bromomethane 
Carbon Disulfide 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Ethylbenzene 
Methylene Chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl Chloride 
Xylenes, Total 

TABLE 4-6 

SCREENING CRITERIA 
NIROP FRIDLEY, MINNESOTA 

PAGE 1 OF 4 

State Health EPA Drinking 
Reference Risk Water Standard (2) 
Value (1) Limit (1) MCl 1 MClG 

mg/kg ug/l ug/l ug/l 

854 sat 600 200 200 
11 c 3 5 3 
50 c 70 NA NA 
0.7 6 7 7 
5c 4 5 0 

425 n 100 100 100 
2200 n 70 70 70 
380 n NA NA NA 

4300 n 4000 NA NA 
420 n 300 NA NA 

16000 n 700 NA NA 
4n 10 5 0 

3.5 n 10 NA NA 
255 n 700 NA NA 
32 n 100 NA NA 

1484 sat NA NA NA 
4c 60 0.1/.08 0 

21 c NA NA NA 
190 sat 700 700 700 
150 c 50 5 0 
350 c NA 100 100 
320 n 7 5 0 
420 n 1000 1000 1000 
55 c 30 5 0 
0.3 c 0.2 2 0 

268 sat 10000 10000 (3) 10000( 3) 

EPA Drinking Water 
Health Advisories (2) 

Value I Receptor 
ug/l 

200 Lifetime, Adult 
3 Lifetime, Adult 

NA NA 
7 Lifetime, Adult 

700 Longer-term, Child 
100 Lifetime, Adult 
70 Lifetime, Adult 
NA NA 
NA NA 
NA NA 
NA NA 
200 Ten-day,Child 
NA NA 
NA NA 
NA NA 
NA NA 
100 Ten-day,Child 
3 Lifetime, Adult 

700 Lifetime, Adult 
2 DWEL, Adult 

100 Lifetime, Adult 
500 DWEL, Adult 
1000 Lifetime, Adult 
300 DWEL, Adult 
10 Longer-term, Child 

10000 (3) Lifetime, Adult 



Parameter 
Semivolatile Organic Compounds 
2,4-Dimethylphenol 
2-Methylnaphthalene 
4-Chloro-3-Methylphenol 
4-Methyl-2-Pentanone 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g, h, i)perylene 
Benzo( k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Butylbenzyl phthalate 
Carbazole 
Chrysene 
di-n-Butyl Phthalate 
di-n-Octyl Phthalate 
Diethyl Phthalate 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-cd)pyrene 
Naphthalene 
Pentachlorophenol 

TABLE 4-6 

SCREENING CRITERIA 
NIROP FRIDLEY, MINNESOTA 

PAGE 2 OF 4 

State Health EPA Drinking 
Reference Risk Water Standard (2) 
Value (1) Limit (1) Mel 

I 
MClG 

mg/kg ug/l ug/l ug/l 

4000 n 100 NA NA 
NA NA NA NA 
NA NA NA NA 

420 n 300 NA NA 
90 sat 400 NA NA 

NA NA NA NA 
S sat 2000 NA NA 
3S c O.OS (6) NA NA 
3.S c O.OS (6) NA NA 
3S c O.OS (6) NA NA 
NA NA NA NA 

3S0 c O.OS (6) NA NA 
2100 c 100 NA NA 

37000 n 100 NA NA 
NA NA NA NA 

3S00 c O.OS (6) NA NA 
18400 n 700 NA NA 
3700 n NA NA NA 

NA 6000 NA NA 
3.S c O.OS (6) NA NA 

120 sat NA NA NA 
6400 n 300 NA NA 

3S64 sat 300 NA NA 
3S c O.OS (6) NA NA 
S.S n 300 NA NA 
1S0 c 3 1 0 

EPA Drinking Water 
Health Advisories (2) 

Value 

I 
Receptor 

ug/l 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

7000 DWEL, Adult 
NA NA 
NA NA 

4000 DWEL, Adult 
NA NA 

SOOO DWEL, Adult 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
300 Ten-day,Child 



Parameter 
Phenanthrene 
Phenol 
Pyrene 
Polychlorinated biphenyls 
Aroclor-1016 
Aroclor-1254 
Metals 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Hexavalent Chromium 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 

TABLE 4-6 

SCREENING CRITERIA 
NIROP FRIDLEY, MINNESOTA 

PAGE 3 OF 4 

State Health EPA Drinking 
Reference Risk Water Standard (2) 
Value (1) Limit (1) MCl MClG 

mg/kg ug/l ug/l ug/l 
NA NA NA NA 

34000 n 4000 NA NA 
5300 n 200 NA NA 

3.5 n (7) 0.04 (7) 0.5 o 
3.5 n (7) 0.04 (7) 0.5 o 

100000 max NA 50 To 200 (4) NA 
100 n 6 6 ·6 

22 c NA 50 NA 
12500 n 2000 2000 2000 

7c 0.08 4 4 
150 n 4 5 5 

NA NA NA NA 
100000 max 100 (5) 100 (5) 100 (5) 

13000 n 30 (8) NA NA 
9000 n 1000 (8) 1000 (4) 1300 
155 n 100 NA NA 

5000 n 100 200 200 
NA NA 300 (4) NA 
700 NA NA NA 
NA NA NA NA 

3200 n 100 50 (4) NA 
2n NA 2 2 

3000 n 100 100 100 
NA NA NA NA 

1250 n 30 50 50 

EPA Drinking Water 
Health Advisories (2) 

Value Receptor 
ug/l 
NA NA 

4000 DWEL, Adult 
NA NA 

NA NA 
NA 

NA NA 
NA NA 
NA NA 

2000 Lifetime, Adult 
200 DWEL, Adult 

5 Lifetime, Adult 
NA NA 

100 (5) Lifetime, Adult 
NA NA 
NA NA 
NA NA 
200 Lifetime, Adult 
NA NA 
NA NA 
NA NA 
NA NA 
2 Lifetime, Adult 

100 Lifetime, Adult 
NA NA 
NA NA 



Parameter 
Sodium 
Thallium 
Vanadium 
Zinc 
Notes: 
1 - MPCA, 1997. 

TABLE 4-6 

SCREENING CRITERIA 
NIROP FRIDLEY, MINNESOTA 

PAGE40F4 

State Health EPA Drinking 
Reference Risk Water Standard (2) 
Value (1) Limit(1) MCl MClG 

mg/kg ug/l ug/l ug/l 
NA NA NA NA 

21 n 0.6 2 0.5 
1300 n 50 NA NA 

70000 n 2000 5000 (4) NA 

2 - U.S. EPA Drinking Water Regulations and Health Advisories, Office of Water, October 1996. 
3 - Total xylenes. 
4 - Secondary MCL. 
5 - Total chromium. 
6 - Total PAHs. 
7 - Total PCBs. 
8 - No health risk limit available, value presented in MPCA Health Based Value (HBV). 
MCl - Maximum contaminant level 
MClG - Maximum contaminant level goal 
DWEl - Drinking Water Equivalent level. 
c - carcinogenic 
n - noncarcinogenic 
sat - saturation concentration 
max - maximum ceiling limit 
NA - Not available. 

EPA Drinking Water 
Health Advisories (2) 

Value Receptor 
ug/l 
NA NA 
2.3 DWEl, Adult 
NA NA 

2000 Lifetime, Adult 



TABLE 4-7 
COMPARISON OF REPORTED DETECTION LIMITS TO STATE REFERENCE VALUES 

SOIL SAMPLES 0 -12 FEET 
NIROP FRIDLEY, MINNESOTA 

PAGE 1 OF 3 

State Exceeded Frequency 
Range of Reference Detection of 

Chemical Units Non-Detects Value (1) Limit Exceedances (2) 
Volatile Organic Compounds 
1,1,1-TRICHLOROETHANE MG/KG 0.01 -1.5 854 No 0/133 
1,1,2,2-TETRACHLqROETHANE MG/KG 0.01-1.5 8.5 No 0/141 
1,1,2-TRICHLOROETHANE MG/KG 0.01 -1.5 11 No 0/139 
1,1-DICHLOROETHANE MG/KG 0.01 -1.5 50 No 0/137 
1,1-DICHLOROETHENE MG/KG 0.01 - 1.5 0.7 Yes 1/141 
1,2-DICHLOROETHANE MG/KG 0.01 -1.5 5 No 0/141 
1,2-DICHLOROETHENE (TOTAL) MG/KG 0.01 -1.5 380 No 0/132 
1,2-DICHLOROPROPANE MG/KG 0.01 -1.5 15 No 0/141 
2-BUTANONE MG/KG 0.01 -1.5 4300 No 0170 
2-HEXANONE MG/KG 0.01 - 1.5 NV No 0/132 
4-METHYL-2-PENTANONE MG/KG 0.01-1.5 420 No 0/60 
ACETONE MG/KG 0.01 -1.5 16000 No 0170 
BENZENE MG/KG 0.01 -1.5 4 No 0/139 
BROMODICHLOROMETHANE MG/KG 0.01 -1.5 5 No 0/141 
BROMOFORM MG/KG 0.01 -1.5 3200 No 0/141 
BROMOMETHANE MG/KG 0.01 -1.5 3.5 No 0/137 
CARBON DISULFIDE MG/KG 0.01 - 1.5 255 No 0/129 
CARBON TETRACHLORIDE MG/KG 0.01 - 1.5 0.8 Yes 1/141 
CHLOROBENZENE MG/KG 0.01 - 1.5 32 No 0/141 
CHLOROETHANE MG/KG 0.01 - 1.5 1484 No 0/141 
CHLOROFORM MG/KG 0.01 -1.5 4 No 0/141 
CHLOROMETHANE MG/KG 0.01 -1.5 21 No 0/141 
CIS-1,2-DICHLOROETHENE MG/KG 0.01 2200 No 0/10 
CIS-1,3-DICHLOROPROPENE MG/KG 0.01 - 1.5 NV No 0/141 
DIBROMOCHLOROMETHANE MG/KG 0.01 - 1.5 315 No 0/141 
ETHYLBENZENE MG/KG 0.01 -1.5 190 No 0/132 
METHYLENE CHLORIDE MG/KG 0.01 -1.5 150 No 0/141 
STYRENE MG/KG 0.01 -1:5 350 No 0/136 
TETRACHLOROETHENE MG/KG 0.01-1.5 320 No 0/121 
TOLUENE MG/KG 0.01-1.5 420 No 0/87 
TRANS-1,2-DICHLOROETHENE MG/KG 0.01 425 No 0/10 
TRANS-1,3-DICHLOROPROPENE MG/KG 0.01 -1.5 NV No 0/141 
TRICHLOROETHENE MG/KG 0.01 - 0.12 55 No 0/94 
VINYL CHLORIDE MG/KG 0.01 -1.5 0.3 Yes 1/141 
XYLENES,TOTAL MG/KG 0.01 - 1.5 268 No 0/92 
Semlvolatlle Organic Compounds 
1,2,4-TRICHLOROBENZENE MG/KG 0.33 - 17 1120 No 0/125 
1,2-DICHLOROBENZENE MG/KG 0.33 - 17 590 No 0/125 
1,3-DICHLOROBENZENE MG/KG 0.33 - 17 575 No 0/125 
1,4-DICHLOROBENZENE MG/KG 0.33 - 17 50 No 0/125 
2,2'-OXYBIS(1-CHLOROPROPANE) MG/KG 0.33 - 0.7 NV No 0/16 
2,4,5-TRICHLOROPHENOL MG/KG 0.79 - 43 12000 No 0/125 
2,4,6-TRICHLOROPHENOL MG/KG 0.33 -17 1730 No 0/125 
2,4-DICHLOROPHENOL MG/KG 0.33 - 17 370 No 0/125 
2,4-DIMETHYLPHENOL MG/KG 0.33 - 17 4000 No 0/125 
2,4-DINITROPHENOL MG/KG 0.34 - 43 NV No 0/122 
2,4-DINITROTOLUENE MG/KG 0.33 - 17 380 No 0/122 
2,6-DINITROTOLUENE MG/KG 0.33 - 17 175 No 0/125 



TABLE 4-7 
COMPARISON OF REPORTED DETECTION LIMITS TO STATE REFERENCE VALUES 

SOIL SAMPLES 0 - 12 FEET 
NIROP FRIDLEY, MINNESOTA 

PAGE 2 OF 3 

State Exceeded Frequency 
Range of Reference Detection of 

Chemical Units Non-Detects Value (1) Limit Exceedances (2) 
2-CHLORONAPHTHALENE MG/KG 0.33 - 17 NV No 0/125 
2-CHLOROPHENOL MG/KG 0.33-17 NV No 0/125 
2-METHYLNAPHTHALENE MG/KG 0.33 - 17 NV No 0/116 
2-METHYLPHENOL MG/KG 0.33 -17 5800. No 0/125 
2-NITROANILINE MG/KG 0.79 - 43 NV No 0/125 
2-NITROPHENOL MG/KG 0.33 -17 NV No 0/125 
3,3'-DICHLOROBENZIDINE MG/KG 0.33 - 17 57 No 0/122 
3-NITROANILINE MG/KG 0.79 - 43 NV No 0/125 
4,6-DINITRO-2-METHYLPHENOL MG/KG 0.79 - 43 NV No 0/122 
~BROMOPHENYLPHENYLETHER MG/KG 0.33 - 17 NV No 0/122 
4-CHLORO-3-METHYLPHENOL MG/KG 0.33 - 17 NV No 0/124 
4-CHLOROANILINE MG/KG 0.33 - 17 NV No 0/125 
4-CHLOROPHENYL PHENYL ETHER MG/KG 0.33 - 17 NV No 0/122 
4-METHYLPHENOL MG/KG 0.33 - 17 580 No 0/125 
4-NITROANILINE MG/KG 0.79 - 43 NV No 0/122 
4-NITROPHENOL MG/KG 0.35 - 43 NV No 0/122 
ACENAPHTHENE MG/KG 0.33 - 17 90 No 0/116 
ACENAPHTHYLENE MG/KG 0.33 - 17 NV No 0/122 
ANTHRACENE MG/KG 0.33 - 17 5 Yes 1/110 
BENZO(A)ANTHRACENE MG/KG 0.33 - 17 35 No 0/105 
BENZO(A)PYRENE MG/KG 0.33 -17 3.5 Yes . 2/106 
BENZO(B)FLUORANTHENE MG/KG 0.33 -17 35 No 0/106 
BENZO(G,H,I)PERYLENE MG/KG 0.33 -17 NV No 0/107 
BENZO(~FLUORANTHENE MG/KG 0.33 -17 350 No 0/105 
BIS(2-CHLOROETHOXY)METHANE MG/KG 0.33 - 17 NV No 0/125 
BIS(2-CHLOROETHYL)ETHER MG/KG 0.33 - 17 0.8 Yes 3/125 
BIS(2-CHLOROISOPROPYL) ETHER MG/KG 0.33 - 17 NV No 0/109 
BIS(2-ETHYLHEXYL)PHTHALA TE MG/KG 0.04 -19 2100 No 0/95 
BUTYLBENZYLPHTHALATE MG/KG 0.33 - 17 37000 No 0/119 
CARBAZOLE MG/KG 0.33 - 17 NV No 0/114 
CHRYSENE MG/KG 0.33 - 17 3500 No 0/103 
DI-N-BUTYL PHTHALATE MG/KG 0.33 - 17 18400 No 0/115 
DI-N-OCTYL PHTHALATE MG/KG 0.33 - 17 3700 No 0/119 
DIBENZO(A,H)ANTHRACENE MG/KG 0.33 - 17 3.5 Yes 2/112 
DIBENZOFURAN MG/KG 0.33 - 17 120 No 0/117 
DIETHYL PHTHALATE MG/KG 0.33 -17 NV No 0/122 
DIMETHYL PHTHALATE MG/KG 0.33 -17 NV No 0/125 
FLUORANTHENE MG/KG 0.33 -17 6400 No 0/98 
FLUORENE MG/KG 0.33 - 17 3564 No 0/113 
HEXACHLOROBENZENE MG/KG 0.33-17 NV No 0/122 
HEXACHLOROBUTADIENE MG/KG 0.33 - 17 NV No 0/125 
HEXACHLOROCYCLOPENTADIENE MG/KG 0.33 - 17 NV No 0/125 
HEXACHLOROETHANE MG/KG 0.33 - 17 NV No 0/125 
INDENO(1,2,3-CD)PYRENE MG/KG 0.33 - 17 35 No 0/108 
ISOPHORONE MG/KG 0.33 - 17 NV No 0/125 
N-NITROSO-DI-N-PROPYLAMINE MG/KG 0.33 - 17 4 Yes 2/125 
N-NITROSODIPHENYLAMINE MG/KG 0.33 - 17 5200 No 0/122 
NAPHTHALENE MG/KG 0.33 - 17 5.5 Yes 1/119 
NITROBENZENE MG/KG 0.33 - 17 NV No 0/125 



TABLE 4-7 
COMPARISON OF REPORTED DETECTION LIMITS TO STATE REFERENCE VALUES 

SOIL SAMPLES 0 - 12 FEET 
NIROP FRIDLEY, MINNESOTA 

PAGE 3 OF 3 

Range of 
Chemical Units Non-Detects 
PENTACHLOROPHENOL MG/KG 0.34 - 43 
PHENANTHRENE MG/KG 0.33 - 17 
PHENOL MG/KG 0.33 - 17 
PYRENE MG/KG 0.33 - 17 
PYRIDINE MG/KG 0.33 - 17 
PCBs 
AROCLOR-1016 MG/KG 0.03 - 0.17 
AROCLOR-1221 MG/KG 0.07 - 0.35 
AROCLOR-1232 MG/KG 0.03 - 0.17 
AROCLOR-1242 MG/KG 0.03 - 0.17 
AROCLOR-1248 MG/KG 0.03 - 0.17 
AROCLOR-1254 MG/KG 0.03-0.17 
AROCLOR-1260 MG/KG 0.03-0.17 
Inorganlcs 
ALUMINUM MG/KG NA 
ANTIMONY MG/KG 2.2 - 9.7 
ARSENIC MG/KG 0.29 -1.6 
BARIUM MG/KG 6.8 
BERYLLIUM MG/KG 0.05 - 0.42 
CADMIUM MG/KG 0.27 - 3.7 
CALCIUM MG/KG NA 
CHROMIUM MG/KG 4.4 - 9.8 
COBALT MG/KG 1.5 - 4.4 
COPPER MG/KG 1.6 - 4.8 
CYANIDE MG/KG 0.25 -1.2 
IRON MG/KG NA 
LEAD MG/KG 1.3 
MAGNESIUM MG/KG NA 
MANGANESE MG/KG NA 
MERCURY MG/KG 0.03 - 0.1 
NICKEL MG/KG 4.6 - 13.8 
POTASSIUM MG/KG 169 
SELENIUM MG/KG 0.13 - 0.88 
SILVER MG/KG 0.4 - 0.97 
SODIUM MG/KG 40.3-74.1 
THALLIUM MG/KG 0.13 - 0.97 
VANADIUM MG/KG NA 
ZINC MG/KG 8.5 -14.8 
Notes: 
(1) - MPCA State Reference Value for industrial exposures. 
(2) - number of exceedanceslnumber of non-detects. 
NA - Not applicable, chemical was detected in every sample. 
NV - No State Reference Value available. 
Duplicates were treated as individual samples for this evaluation. 

State Exceeded Frequency 
Reference Detection of 
Value (1) Limit Exceedances (2) 

150 No 0/121 
NV No 0/103 

34000 No 0/122 
5300 No 0/95 
NV No 0/109 

3.5 No 0/117 
3.5 No 0/118 
3.5 No 0/118 
3.5 No 0/118 
3.5 No 0/118 
3.5 No 0/115 
3.5 No 0/118 

100000 No 010 
100 No 0/105 
22 No 0/15 

12500 No 0/1 
7 No 0/50 

150 No 0/120 
NV No 010 

100000 No 0/4 
13000 No 0/8 
9000 No 0/12 
5000 No 0/120 
NV No 010 
700 No 0/2 
NV No 010 

3200 No 010 
2 No 0/108 

3000 No 0/11 
NV No 0/1 

1250 No 0/103 
1250 No 0/125 
NV No 0/10 
21 No 0/117 

1300 No 010 
70000 No 0/12 



TABLE 4-8 

COMPARISON OF REPORTED DETECTION LIMITS TO STATE REFERENCE VALUES 
SOIL SAMPLES> 12 FEET 

NIROP FRIDLEY, MINNESOTA 
PAGE 1 OF 3 

State Exceeded Frequency 
Range of Reference Detection of 

Chemical Units Non-Detects Value (1) Limit Exceedances (2) 
Volatile Organic Compounds 
1,1,1-TRICHLOROETHANE MG/KG 0.01 - 7.2 854 No 0/106 
1,1,2,2-TETRACHLOROETHANE MG/KG 0.01 - 7.2 8.5 No 0/108 
1,1,2-TRICHLOROETHANE MG/KG 0.01 - 7.2 11 No 0/108 
1,1-DICHLOROETHANE MG/KG 0.01 - 7.2 50 No 0/107 
1,1-DICHLOROETHENE MG/KG 0.01 - 7.2 0.7 Yes 2/108 
1,2-DICHLOROETHANE MG/KG 0.01.-7.2 5 Yes 1/108 
1,2-DICHLOROETHENE (TOTAL) MG/KG 0.01 - 7.2 380 No 0/91 
1,2-DICHLOROPROPANE MG/KG 0.01 - 7.2 15 No 0/108 
2-BUTANONE MG/KG 0.01 - 7.2 4300 No 0/42 
2-HEXANONE MG/KG 0.01 - 7.2 NV No 0/104 
4-METHYL-2-PENTANONE MG/KG 0.01 - 7.2 420 No 0/44 
ACETONE MG/KG 0.01 - 7.2 16000 No 0/47 
BENZENE MG/KG 0.01 - 7.2 4 Yes 1/108 
BROMODICHLOROMETHANE MG/KG 0.01 - 7.2 5 Yes 1/108 
BROMOFORM MG/KG 0.01 - 7.2 3200 No 0/108 
BROMOMETHANE MG/KG 0.01 - 7.2 3.5 ·Yes 1/108 
CARBON DISULFIDE MG/KG 0.01 - 7.2 255 No 0/97 
CARBON TETRACHLORIDE MG/KG 0.01 - 7.2 0.8 Yes 2/108 
CHLOROBENZENE MG/KG 0.01 - 7.2 32 No 0/107 
CHLOROETHANE MG/KG 0.01 - 7.2 1484 No 0/108 
CHLOROFORM MG/KG 0.01 - 7.2 4 Yes 1/108 
CHLOROMETHANE MG/KG 0.01 - 7.2 21 No 0/107 
CIS-1,3-DICHLOROPROPENE MG/KG 0.01 - 7.2 NV No 0/108 
DIBROMOCHLOROMETHANE MG/KG 0.01 - 7.2 315 No 0/108 
ETHYLBENZENE MG/KG 0.01 - 7.2 190 No 0/97 
METHYLENE CHLORIDE MG/KG 0.01 - 7.2 150 No 0/108 
STYRENE MG/KG 0.01 - 7.2 350 No 0/95 
TETRACHLOROETHENE MG/KG 0.01 - 0.12 320 No 0/103 
TOLUENE MG/KG· 0.01 - 7.2 420 No 0/64 
TRANS-1,3-DICHLOROPROPENE MG/KG 0.01 - 7.2 NV No 0/108 
TRICHLOROETHENE MG/KG 0.01 - 0.12 55 No 0/67 
VINYL CHLORIDE MG/KG 0.01 - 7.2 0.3 Yes 2/108 
XYLENES, TOTAL MG/KG 0.01 - 7.2 268 No 0/54 
Semlvolatlle Organic Compounds 
1,2,4-TRICHLOROBENZENE MG/KG 0.35 - 0.38 1120 No 0/7 
1,2-DICHLOROBENZENE MG/KG 0.35 - 0.38 590 No 0/7 
1,3-DICHLOROBENZENE MG/KG 0.35 - 0.38 575 No 0/7 
1,4-DICHLOROBENZENE MG/KG 0.35 - 0.38 50 No 017 
2,2'-OXYBIS(1-CHLOROPROPANE) MG/KG 0.35 - 0.38 NV No 017 
2,4,5-TRICHLOROPHENOL MG/KG 0.85 - 0.93 12000 No 0/7 
2,4,6-TRICHLOROPHENOL MG/KG 0.35 - 0.38 1730 No 017 
2,4-DICHLOROPHENOL MG/KG 0.35 - 0.38 370 No 017 
2,4-DIMETHYLPHENOL MG/KG 0.35 - 0.38 4000 No 0/7 
2,4-DINITROPHENOL MG/KG 0.85 - 0.93 NV No 0/5 
2,4-DINITROTOLUENE MG/KG 0.35 - 0.38 380 No 0/5 
2,6-DINITROTOLUENE MG/KG 0.35 - 0.38 175 No 017 
~CHLORONAPHTHALENE MG/KG 0.35 - 0.38 NV No 017 



TABLE 4-8 

COMPARISON OF REPORTED DETECTION LIMITS TO STATE REFERENCE VALUES 
SOIL SAMPLES> 12 FEET 

NIROP FRIDLEY, MINNESOTA 
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State Exceeded Frequency 
Range of Reference Oetection of 

Chemical Units Non-Detects Value (1) Limit Exceedances (2) 
2-CHLOROPHENOL MG/KG 0.35 - 0.38 NV No 017 
2-METHYLNAPHTHALENE MG/KG 0.35 - 0.38 NV No 017 
2-METHYLPHENOL MG/KG 0.35 - 0.38 5800 No 017 
2-NiTROANiLiNE MG/KG 0.85 - 0.93 NV No 017 
2-NiTROPHENOL MG/KG 0.35 - 0.38 NV No 017 
3.3'-DiCHLOROBENZIDINE MG/KG 0.35 - 0.38 57 No 0/5 
3-NITROANiLiNE MG/KG 0.85 - 0.93 NV No 017 
4.6-DiNITRO-2-METHYLPHENOL MG/KG 0.85 - 0.93 NV No 0/5 
~BROMOPHENYLPHENYLETHER MG/KG 0.35 - 0.38 NV No 0/5 
4-CHLORO-3-METHYLPHENOL MG/KG 0.35 - 0.38 NV No 017 
4-CHLOROANILINE MG/KG 0.35 - 0.38 NV No 017 
4-CHLOROPHENYL PHENYL ETHER MG/KG 0.35 - 0.38 NV No 0/5 
4-METHYLPHENOL MG/KG 0.35 - 0.38 580 No 0/6 
4-NITROANILINE MG/KG 0.85 - 0.93 NV No 0/5 
4-NITROPHENOL MG/KG 0.85 - 0.93 NV No 0/5 
ACENAPHTHENE MG/KG 0.35 - 0.38 90 No 017 
ACENAPHTHYLENE MG/KG 0.35 - 0.38 NV No 0/7 
ANTHRACENE MG/KG 0.35 - 0.38 5 No 0/5 
BENZO(A)ANTHRACENE MG/KG' 0.35 - 0.38 35 No 0/5 
BENZO(A)PYRENE MG/KG 0.35 - 0.38 3.5 NO 0/5 
BENZO(B)FLUORANTHENE MG/KG 0.35 - 0.38 35 No 0/5 
BENZO(G. H.I)PERYLENE MG/KG 0.35 - 0.38 NV No 0/5 
BENZO(~FLUORANTHENE MG/KG 0.35 - 0.38 350 No 0/5 
BIS(2-CHLOROETHOXY)METHANE MG/KG 0.35 - 0.38 NV No 017 
BIS(2-CHLOROETHYL)ETHER MG/KG 0.35 - 0.38 0.8 No 017 
BIS(2-ETHYLHEXYL)PHTHALA TE MG/KG 0.35 2100 No 0/1 
BUTYLBENZYLPHTHALATE MG/KG 0.35 - 0.38 37000 No 0/5 
CARBAZOLE MG/KG 0.35 - 0.38 NV No 0/5 
CHRYSENE MG/KG 0.35 - 0.38 3500 No 0/5 
DI-N-BUTYL PHTHALATE MG/KG 0.35 - 0.38 18400 No 0/4 
DI-N-OCTYL PHTHALATE MG/KG 0.35 - 0.38 3700 No 0/5 
DIBENZO(A. H)ANTHRACENE MG/KG 0.35 - 0.38 3.5 No 0/5 
DIBENZOFURAN MG/KG 0.35 - 0.38 120 No 0/5 
DIETHYL PHTHALATE MG/KG 0.35 - 0.38 NV No 0/5 
DIMETHYL PHTHALATE MG/KG 0.35 - 0.38 NV No 017 
FLUORANTHENE MG/KG 0.35 - 0.38 6400 No 0/5 
FLUORENE MG/KG 0.35 - 0.38 3564 No 0/5 
HEXACHLOROBENZENE MG/KG 0.35 - 0.38 NV No 0/5 
HEXACHLOROBUTADIENE MG/KG 0.35 - 0.38 NV No 0/7 
HEXACHLOROCYCLOPENTADIENE MG/KG 0.35 - 0.38 NV No 0/7 
HEXACHLOROETHANE MG/KG 0.35 - 0.38 NV No 0/7 
INDENO(1.2.3-CD)PYRENE MG/KG 0.35 - 0.38 35 No 0/5 
ISOPHORONE MG/KG 0.35 - 0.38 NV No 017 
N-NITROSO-DI-N-PROPYLAMINE MG/KG 0.35 - 0.38 4 No 0/7 
N-NITROSODIPHENYLAMINE MG/KG 0.35 - 0.38 5200 No 0/5 
NAPHTHALENE MG/KG 0.35 - 0.38 5.5 No 0/7 
NITROBENZENE MG/KG 0.35 - 0.38 NV No 017 
PENTACHLOROPHENOL MG/KG 0.85 - 0.93 150 No 0/5 



TABLE 4·8 

COMPARISON OF REPORTED DETECTION LIMITS TO STATE REFERENCE VALUES 
SOIL SAMPLES> 12 FEET 

NIROP FRIDLEY, MINNESOTA 
PAGE 30F 3 

Range of 
Chemical Units Non·Detects 
PHENANTHRENE MG/KG 0.35·0.38 
PHENOL MG/KG 0.35·0.38 
PYRENE MG/KG 0.35·0.38 
PCBs 
AROCLOR-1016 MG/KG 0.04 - 0.07 
AROCLOR-1221 MG/KG 0.07 - 0.15 
AROCLOR-1232 MG/KG 0.04 - 0.07 
AROCLOR-1242 MG/KG 0.04 - 0.07 
AROCLOR-1248 MG/KG 0.04 - 0.07 
AROCLOR-1254 MG/KG 0.04 - 0.07 
AROCLOR-1260 MG/KG 0.04 - 0.07 
Inorganlcs 
ALUMINUM MG/KG NA 
ANTIMONY MG/KG 8.4 -10.1 
ARSENIC MG/KG NA 
BARIUM MG/KG 6.6 - 9.9 
BERYLLIUM MG/KG 0.17 - 0.2 
CADMIUM MG/KG 0.5 - 0.7 
CALCIUM MG/KG NA 
CHROMIUM MG/KG 4.8 - 10.2 
COBALT MG/KG NA 
COPPER MG/KG 6.1 - 9.2 
CYANIDE MG/KG 1 - 1.1 
IRON MG/KG NA 
LEAD MG/KG NA 
MAGNESIUM MG/KG NA 
MANGANESE MG/KG NA 
MERCURY MG/KG 0.04 - 0.06 
NICKEL MG/KG 5.5 -14 
POTASSIUM MG/KG NA 
SELENIUM MG/KG 0.67 - 0.81 
SILVER MG/KG 0.84 - 1 
SODIUM MG/KG 70.6 - 95 
THALLIUM MG/KG 0.84 - 1 
VANADIUM MG/KG NA 
ZINC MG/KG 7.8 - 7.9 
Notes: 
1 - MPCA State Reference Value for industrial exposures. 
2 - number of exceedances/number of non-detects. 
NA - Not applicable, chemical was detected in every sample. 
NV - No State Reference Value available. 
Duplicates were treated as individual samples for this evaluation. 

State Exceeded Frequency 
Reference Detection of 
Value (1) Limit Exceedances (2) 

NV No 0/5 
34000 No 017 
5300 No 0/5 

3.5 No 0/4 
3.5 No 0/4 
3.5 No 0/4 
3.5 No 0/4 
3.5 No 0/4 
3.5 No 0/4 
3.5 No 0/4 

100000 No 010 
100 No 017 
22 No 010 

12500 No 0/4 
7 No 0/2 

150 No 0/7 
NV No 010 

100000 No 0/5 
13000 No 010 
9000 No 0/2 
5000 No 0/6 
NV No 010 
700 No 010 
NV No 010 

3200 No 010 
2 No OIT 

3000 No 0/6 
NV No 010 

1250 No 017 
1250 No 017 
NV No 0/3 
21 No 0/7 

1300 No 010 
70000 No 0/2 



TABLE 4-9 

COMPARISON OF REPORTED DETECTON LIMITS TO MPCA GROUNDWATER CRITERIA 
GROUNDWATER - SHALLOW WELLS 

PAGE 1 OF 4 

MPCA Exceeded Frequency 
Range of Criteria Detection of 

Chemical Units Non-Detects (1 ) Limit Exceedances (2) 
Volatile Organic Compounds 
1,1,1-TRICHLOROETHANE UG/L 1 - 1000 600 Yes 2/40 
1,1,2,2-TETRACHLOROETHANE UG/L 1 - 1000 2 Yes 8/63 
1,1,2-TRICHLOROETHANE UG/L 1 - 1000 3 Yes 7/59 
1,1-DICHLOROETHANE UG/L 1 - 1000 70 Yes 2/19 
1,1-DICHLOROETHENE UG/L 1 - 1000 6 Yes 6/22 
1,2-DICHLOROETHANE UG/L 1 - 1000 4 Yes 7/57 
1 ,2-DICHLOROETHENE (TOTAL) UG/L NA NV No 0/0 
1,2-DICHLOROPROPANE UG/L 1 - 1000 5 Yes 7/63 
2-BUTANONE UG/L 10 - 1000 4000 No 0/3 
2-HEXANONE UG/L 5 - 1000 NV No 0/17 
4-METHYL-2-PENTANONE UG/L 5 - 5000 300 Yes 2/63 
ACETONE UG/L 5 - 1000 700 Yes 1/5 

BENZENE UG/L 1 - 1000 10 Yes 4/62 
BROMODICHLOROMETHANE UG/L 1 - 1000 6 Yes 7/63 

BROMOFORM UG/L 1 - 1000 40 Yes 3/63 

BROMOMETHANE UG/L 1 - 1000 10 Yes 4/63 
CARBON DISULFIDE UG/L 1 - 1000 700 Yes 2/62 
CARBON TETRACHLORIDE UG/L 1 - 1000 3 Yes 8/63 
CHLOROBENZENE UG/L 1 - 1000 100 Yes 2/63 
CHLOROETHANE UG/L 1 - 1000 NV No 0/63 
CHLOROFORM UG/L 1 - 1000 60 Yes 3/62 
CHLOROMETHANE UG/L 1 - 1000 3 Yes 8/56 
CIS-1,2-DICHLOROETHENE UG/L 1 - 5 70 No 0/13 
CIS-1,3-DICHLOROPROPENE UG/L 1 - 1000 NV No 0/63 
DIBROMOCHLOROMETHANE UG/L 1 - 1000 10 Yes 4/63 
ETHYLBENZENE UG/L 1 - 1000 700 Yes 2/59 
M+P-XYLENES UG/L 1 - 1000 10000 No 0/55 
METHYLENE CHLORIDE UG/L 2 - 1000 50 Yes 2/62 
O-XYLENE UG/L 1 - 1000 10000 No 0/55 
STYRENE UG/L 1 - 1000 100 Yes 2/63 
TETRACHLOROETHENE UG/L 1 - 1000 7 Yes 4/34 
TOLUENE UG/L 1 - 1000 1000 No 0/57 
TRANS-1,2-DICHLOROETHENE UG/L 1 - 20 100 No 0/19 
TRANS-1,3-DICHLOROPROPENE UG/L 1 - 1000 NV No 0/63 
TRICHLOROETHENE UG/L 1 - 20 30 No 0/3 
VINYL CHLORIDE UG/L 0.3 - 1000 0.2 Yes 50/50 
XYLENES,TOTAL UG/L 10 - 1000 NV No 0/4 
Semivolatile Organic Compounds 
1,2,4-TRICHLOROBENZENE 5 - 11 70 No 0/63 
1,2-DICHLOROBENZENE 5 - 11 600 No 0/63 



TABLE 4-9 

COMPARISON OF REPORTED DETECTON LIMITS TO MPCA GROUNDWATER CRITERIA 
GROUNDWATER - SHALLOW WELLS 
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MPCA Exceeded Frequency 
Range of Criteria Detection of 

Chemical Units Non-Detects (1 ) Limit Exceedances (2) 
1,3-DICHLOROBENZENE UG/L 5 - 11 600 No 0/63 
1,4-DICHLOROBENZENE UG/L 5 - 11 10 Yes 14/63 
2,2'-OXYBIS(1-CHLOROPROPANE) UG/L 1 - 10 300 No 0/10 
2,4,5-TRICHLOROPHENOL UG/L 20 - 27 70 No 0/63 
2,4,6-TRICHLOROPH ENOL UG/L 5 - 11 30 No 0/63 
2,4-DICHLOROPHENOL UG/L 5 - 11 20 No 0/63 
2,4-DIMETHYLPHENOL UG/L 5 - 11 100 No 0/61 
2,4-DINITROPHENOL UG/L 10 - 26 10 Yes 31/63 
2,4-DINITROTOLUENE UG/L 2 - 10 0.5 Yes 63/63 
2,6-DINITROTOLUENE UG/L 2 - 10 0.5 Yes 63/63 
2-CHLORONAPHTHALENE UG/L 5 - 11 NV No 0/63 
2-CHLOROPHENOL UG/L 5 - 11 30 No 0/63 
2-METHYLNAPHTHALENE UG/L 5 - 11 NV No 0/62 
2-METHYLPHENOL UG/L 3 - 10 30 No 0/62 
2-NITROANILINE UG/L 20 - 27 NV No 0/63 
2-NITROPHENOL UG/L 5 - 11 200 No 0/63 
3,3'-DICHLOROBENZIDINE UG/L 5 - 11 0.8 Yes 63/63 
3-NITROANILINE UG/L 20 - 27 NV No 0/63 
4,6-DINITRO-2-METHYLPHENOL UG/L 20 - 27 NV No 0/63 
4-BROMOPHENYL PHENYL ETHER UG/L 5 - 11 NV No 0/63 
4-CHLORO-3-METHYLPHENOL UG/L 5 - 11 NV No 0/62 
4-CHLOROANILINE UG/L 5 - 11 NV No 0/63 
4-CHLOROPHENYL PHENYL ETHER UG/L 5 - 11 NV No 0/63 
4-METHYLPHENOL UG/L 5 - 11 3 Yes 62/62 
4-NITROANILINE UG/L 20 - 27 NV No 0/63 
4-NITROPHENOL UG/L 20 - 27 NV No 0/63 
ACENAPHTHENE UG/L 5 - 11 400 No 0/63 
ACENAPHTHYLENE UG/L 5 - 11 NV No 0/63 
ANTHRACENE UG/L 5 - 11 2000 No 0/63 
BENZO(A)ANTHRACENE UG/L 1 - 10 0.05 Yes 63/63 
BENZO(A)PYRENE UG/L 1 - 10 0.05 Yes 63/63 
BENZO(B)FLUORANTHENE UG/L 1 - 10 0.05 Yes 63/63 
BENZO(G,H,I)PERYLENE UG/L 5 - 11 NV No 0/63 
BENZO(~FLUORANTHENE UG/L 5 - 10 0.05 Yes 63/63 
BIS(2-CHLOROETHOXY)METHANE UG/L 5 - 11 NV No 0/63 
BIS(2-CHLOROETHYL)ETHER UG/L 1 - 10 NV No 0/63 
BIS(2-CHLOROISOPROPYL) ETHER UG/L 10- 11 NV No 0/53 
BIS(2-ETHYLHEXYL)PHTHALA TE UG/L 1 - 11 20 No 0/59 
BUTYLBENZYLPHTHALATE UG/L 5 - 11 100 No 0/56 
CARBAZOLE UG/L 5 - 11 NV No 0/63 
CHRYSENE UG/L 5 - 11 0.05 Yes 63/63 
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MPCA Exceeded Frequency 
Range of Criteria Detection of 

Chemical Units Non-Detects (1 ) Limit Exceedances (2) 
DI-N-BUTYL PHTHALATE UG/L 1 - 11 NV No 0/60 
DI-N-OCTYL PHTHALATE UG/L 5 - 11 NV No 0/62 
DIBENZO(A,H)ANTHRACENE UG/L 1 - 10 0.05 Yes 63/63 
DIBENZOFURAN UG/L 5 - 11 NV No 0/63 
DIETHYL PHTHALATE UG/L 5 - 11 6000 No 0/62 
DIMETHYL PHTHALATE UG/L 5 - 11 70000 No {)/63 
FLUORANTHENE UG/L 5 - 11 300 No 0/63 
FLUORENE UG/L 5 - 11 300 No 0/63 
HEXACHLOROBENZENE UG/L 1 - 10 0.2 Yes 63/63 
HEXACHLOROBUTADIENE UG/L 1 - 10 1 Yes 4/63 
HEXACHLOROCYCLOPENT ADI ENE UG/L 5 - 11 50 No 0/63 
HEXACHLOROETHANE UG/L 2 - 10 1 Yes 63/63 
INDENO(1,2,3-CD)PYRENE UG/L 1 - 10 0.05 Yes 63/63 
ISOPHORONE UG/L 5 - 11 100 No 0/63 
N-NITROSO-DI-N-PROPYLAMINE UG/L 5 - 11 NV No 0/63 
N-NITROSODIPHENYLAMINE UG/L 5 - 11 70 No 0/63 
NAPHTHALENE UG/L 5 - 11 300 No 0/61 
NITROBENZENE UG/L 5 - 11 NV No 0/63 
PENTACHLOROPHENOL UG/L 10 - 26 3 Yes 61/61 
PHENANTHRENE UG/L 5 - 11 NV No 0/63 
PHENOL UG/L 5 - 11 4000 No 0/60 
PYRENE UG/L 5 - 11 200 No· 0/63 
PYRIDINE UG/L 10- 11 NV No 0/53 
PCBs 
AROCLOR-1016 UG/L 0.2 - 1 0.04 Yes 62/62 
AROCLOR-1221 UG/L 0.4 - 2 0.04 Yes 62/62 
AROCLOR-1232 UG/L 0.2 - 1 0.04 Yes 62/62 
AROCLOR-1242 UG/L 0.2 - 1 0.04 Yes 62/62 
AROCLOR-1248 UG/L 0.2 - 1 0.04 Yes 62/62 
AROCLOR-1254 UG/L 0.2 - 1 0.04 Yes 62/62 
AROCLOR-1260 UG/L 0.2 - 1 0.04 Yes 62/62 
Inorganlcs 
ALUMINUM UG/L 18 - 196 50 Yes 10/36 
ANTIMONY UG/L 14 - 50 6 Yes 63/63 
ARSENIC UG/L 1 - 3.4 50 No 0/41 
BARIUM UG/L NA 2000 No 0/0 
BERYLLIUM UG/L 0.3 - 1 0.08 Yes 56/56 
CADMIUM UG/L 1.9 - 5.6 4 Yes 1/63 
CALCIUM UG/L NA NV No 0/0 
CHROMIUM UG/L 6 - 28.9 100 No 0/14 
COBALT UG/L 2 - 12.2 30 No 0/49 
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Range of 
Chemical Units Non-Detects 
COPPER UG/L 3 - 28.7 
CYANIDE UG/L 5 - 10 
IRON UG/L 111 - 2340 
LEAD UG/L 0.8 - 1.2 
MAGNESIUM UG/L NA 
MANGANESE UG/L 4.7 
MERCURY UG/L 0.1 - 0.2 
NICKEL UG/L 4 - 63.6 
POTASSIUM UG/L NA 
SELENIUM UG/L 1 - 12.5 
SILVER UG/L 3-5 
SODIUM UG/L NA 
THALLIUM UG/L 1 - 5 
VANADIUM UG/L 2 - 9.6 
ZINC UG/L 4 - 36.8 
Notes: 
1 - MPCA Health Risk Limit or Health Risk Value. 
2 - number of exceedances/number of non-detects. 
NA - ~ot applicable, chemical was detected in every sample. 
NV - No criteria available. 
Duplicates were treated as individual samples for this evaluation. 

MPCA Exceeded Frequency 
Criteria Detection of 

(1 ) Limit Exceedances (2) 
1000 No 0/47 
100 No 0/54 
300 Yes 1/2 
NV No 0/47 
NV No 0/0 

1000 No 0/1 
2 No 0/61 

100 No 0/36 
NV No 0/0 
30 No 0/35 
30 No 0/63 
NV No 0/0 
0.6 Yes 60/60 
50 No 0/48 

2000 No 0/46 
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Exceeded 
Range of EPA Detection 

Chemical Units Non-Detects MCl Limit 
Volatile Organic Compounds 
1,1,1-TRICHLOROETHANE UG/L 1 - 1000 200 Yes 
1,1,2,2-TETRACHLOROETHANE UG/L 1 - 1000 NV No 
1,1,2-TRICHLOROETHANE UG/L 1 - 1000 5 Yes 
1,1-DICHLOROETHANE UG/L 1 - 1000 NV No 
1,1-DICHLOROETHENE UG/L 1 - 1000 7 Yes 
1,2-DICHLOROETHANE UG/L 1 - 1000 5 Yes 
1,2-DICHLOROETHENE (TOTAL) UG/L NA 70 No 

. 1,2-DICHLOROPROPANE UG/L 1 - 1000 5 Yes 
2-BUTANONE UG/L 10 - 1000 NV No 
2-HEXANONE UG/L 5 - 1000 NV No 
4-METHYL-2-PENTANONE UG/L 5 - 5000 NV No 
ACETONE UG/L 5 - 1000 NV No 
BENZENE UG/L 1 - 1000 5 Yes 
BROMODICHLOROMETHANE UG/L 1 - 1000 80 Yes 
BROMOFORM UG/L 1 - 1000 80 Yes 
BROMOMETHANE UG/L 1 - 1000 NV No 
CARBON DISULFIDE UG/L 1 - 1000 NV No 
CARBON TETRACHLORIDE UG/L 1 - 1000 5 Yes 
CHLOROBENZENE UG/L 1 - 1000 100 Yes 
CHLOROETHANE UG/L 1 - 1000 NV No 
CHLOROFORM UG/L 1 - 1000 80 Yes 
CHLOROMETHANE UG/L 1 - 1000 NV No 
CIS-1,2-DICHLOROETHENE UG/L 1 - 5 70 No 
CIS-1,3-DICHLOROPROPENE UG/L 1 - 1000 NV No 
DIBROMOCHLOROMETHANE UG/L 1 - 1000 NV No 
ETHYLBENZENE UG/L 1 - 1000 700 Yes 
M+P-XYLENES UG/L 1 - 1000 10000 No 
METHYLENE CHLORIDE UG/L 2 - 1000 5 Yes 
O-XYLENE UG/L 1 - 1000 10000 No 
STYRENE UG/L .1 - 1000 100 Yes 
TETRACHLOROETHENE UG/L 1 - 1000 5 Yes 
TOLUENE UG/L 1 - 1000 1000 No 
TRANS-1,2-DICHLOROETHENE UG/L 1 - 20 100 No 
TRANS-1,3-DICHLOROPROPENE UG/L 1 - 1000 NV No 
TRICHLOROETHENE UG/L 1 - 20 5 Yes 
VINYL CHLORIDE UG/L 0.3 - 1000 2 Yes 
XYLENES,TOTAL UG/L 10 - 1000 10000 No 
Semlvolatlle Organic Compounds 
1,2,4-TRICHLOROBENZENE UG/L 5 - 11 70 No 
1,2-DICHLOROBENZENE UG/L 5 - 11 600 No 
1,3-DICHLOROBENZENE UG/L 5 - 11 NV No 

Frequency 
of 

Exceedances (1) 

2/40 
0/63 
7/59 
0/19 
6/22 
7/57 
010 

7/63 
0/3 
0/17 
0/63 
0/5 

7/62 
3/63 
3/63 
0/63 
0/62 
7/63 
2/63 
0/63 
3/62 
0/56 
0113 
0/63 
0/63 
2/59 
0/55 
7/62 
0/55 
2/63 
4/34 
0/57 
0/19 
0/63 
113 

7/50 
0/4 

0/63 
0/63 
0/63 
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Exceeded 
Range of EPA Detection 

Chemical Units Non-Detects MCl Limit 
1,4-DICHLOROBENZENE UG/L 5 - 11 75 No 
2,2'-OXYBIS(1-CHLOROPROPANE) UG/L 1 - 10 NV No 
2,4,5-TRICHLOROPHENOL UG/L 20 - 27 NV No 
2,4,6-TRICH LOROPHENOL UG/L 5 - 11 NV No 
2,4-DICHLOROPHENOL UG/L 5 - 11 NV No 
2,4-DIMETHYLPHENOL UG/L 5 - 11 NV No 
2,4-DI N ITROPH ENOL UG/L 10 - 26 NV No 
2,4-DINITROTOLUENE UG/L 2 - 10 NV No 
2,6-DINITROTOLUENE UG/L 2 - 10 NV No 
2-CHLORONAPHTHALENE UG/L 5 - 11 NV No 
2-CHLOROPHENOL UG/L 5 - 11 NV No 
2-METHYLNAPHTHALENE UG/L 5 - 11 NV No 
2-METHYLPHENOL UG/L 3 - 10 NV No 
2-NITROANILINE UG/L 20 - 27 NV No 
2-NITROPHENOL UG/L 5 - 11 NV No 
3,3'-DICHLOROBENZIDINE UG/L 5 - 11 NV No 
3-NITROANILINE UG/L 20 - 27 NV No 
4,6-DINITRO-2-METHYLPHENOL UG/L 20 - 27 NV No 
~BROMOPHENYLPHENYLETHER UG/L 5 - 11 NV No 
4-CHLORO-3-METHYLPHENOL UG/L 5 - 11 NV No 
4-CHLOROANILINE UG/L 5 - 11 NV No 
4-CHLOROPHENYL PHENYL ETHER UG/L 5 - 11 NV No 
4-METHYLPHENOL UG/L 5 - 11 NV No 
4-NITROANILINE UG/L 20 - 27 NV No 
4-NITROPHENOL UG/L 20 - 27 NV No 
ACENAPHTHENE UG/L 5 - 11 NV No 
ACENAPHTHYLENE UG/L 5 - 11 NV No 
ANTHRACENE UG/L 5 - 11 NV No 
BENZO(A)ANTHRACENE UG/L 1 - 10 NV No 
BENZO(A)PYRENE UG/L 1 - 10 0.2 Yes 
BENZO(B)FLUORANTHENE UG/L 1 - 10 NV No 
BENZO(G,H,I)PERYLENE UG/L 5 -11 NV No 
BENZO(K)FLUORANTHENE UG/L 5 - 10 NV No 
BIS(2-CHLOROETHOXY)METHANE UG/L 5 - 11 NV No 
BIS(2-CHLOROETHYL)ETHER UG/L 1 - 10 NV No 
BIS(2-CHLOROISOPROPYL) ETHER· UG/L 10 - 11 NV No 
BIS(2-ETHYLHEXYL)PHTHALATE UG/L 1 - 11 6 Yes 
BUTYLBENZYLPHTHALATE UG/L 5 - 11 NV No 
CARBAZOLE UG/L 5 - 11 NV No 
CHRYSENE UG/L 5 - 11 NV No 
DI-N-BUTYL PHTHALATE UG/L 1 - 11 NV No 
DI-N-OCTYL PHTHALATE UG/L 5 - 11 NV No 

Frequency 
of 

Exceedances (1) 
0/63 
0/10 
0/63 
0/63 
0/63 
0/61 
0/63 
0/63 
0/63 
0/63 
0/63 
0/62 
0/62 
0/63 
0/63 
0/63 
0/63 
0/63 
0/63 
0/62 
0/63 
0/63 
0/62 
0/63 
0/63 
0/63 
0/63 
0/63 
0/63 

63/63 
0/63 
0/63 
0/63 
0/63 
0/63 
0/53 
53/59 
0/56 
0/63 
0/63 
0/60 
0/62 
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Exceeded 
Range of EPA Detection 

Chemical Units Non-Detects MCl Limit 
DIBENZO(A,H)ANTHRACENE UG/L 1 - 10 NV No 
DIBENZOFURAN UG/L 5 - 11 NV No 
DIETHYL PHTHALATE UG/L 5 - 11 NV No 
DIMETHYL PHTHALATE UG/L 5 - 11 NV No 
FLUORANTHENE UG/L 5 - 11 NV No 
FLUORENE UG/L 5 - 11 NV No 
HEXACHLOROBENZENE UG/L 1 - 10 1 Yes 
HEXACHLOROBUTADIENE UG/L 1 - 10 NV No 
HEXACHLOROCYCLOPENTADIENE UG/L 5· 11 50 No 
HEXACHLOROETHANE UG/L 2 - 10 NV No 
INDENO(1,2,3-CD)PYRENE UG/L 1 • 10 NV No 
ISOPHORONE UG/L 5 - 11 NV No 
N-NITROSO-DI-N-PROPYLAMINE UG/L 5· 11 NV No 
N-NITROSODIPHENYLAMINE UG/L 5 - 11 NV No 
NAPHTHALENE UG/L 5 - 11 NV No 
NITROBENZENE UG/L 5 - 11 NV No 
PENTACHLOROPHENOL UG/L 10 - 26 1 Yes 
PHENANTHRENE UG/L 5· 11 NV No 
PHENOL UG/L 5 - 11 NV No 
PYRENE UG/L 5 - 11 NV No 
PYRIDINE UG/L 10- 11 NV No 
PCBs 
AROCLOR-1016 UG/L 0.2·1 0.5 Yes 
AROCLOR·1221 UG/L 0.4 - 2 0.5 Yes 
AROCLOR-1232 UG/L 0.2·1 0.5 Yes 
AROCLOR·1242 UG/L 0.2 - 1 0.5 Yes 
AROCLOR·1248 UG/L 0.2 - 1 0.5 Yes 
AROCLOR·1254 UG/L 0.2 - 1 0.5 Yes 
AROCLOR·1260 UG/L 0.2 - 1 0.5 Yes 
Inorganlcs 
ALUMINUM UG/L 18·196 50 Yes 
ANTIMONY UG/L 14·50 6 Yes 
ARSENIC UG/L 1 - 3.4 50 No 
BARIUM UG/L NA 2000 No 
BERYLLIUM UG/L 0.3 - 1 4 No 
CADMIUM UG/L 1.9 - 5.6 5 Yes 
CALCIUM UG/L NA NV No 
CHROMIUM UG/L 6·28.9 100 No 
COBALT UG/L 2·12.2 NV No 
COPPER UG/L 3 -28.7 1300 No 
CYANIDE UG/L 5 - 10 200 . No 
IRON UG/L 111 - 2340 300 Yes 

Frequency 
of 

Exceedances (1) 
0163 
0163 
0162 
0163 
0163 
0163 
4163 
0163 
0163 
0163 
0163 
0163 
0163 
0163 
0161 
0163 

61/61 
0163 
0160 
0163 
0153 

27/62 
56/62 
27/62 
27/62 
27/62 
27/62 
27/62 

10/36 
63/63 
0141 
010 

0/56 
1/63 
010 

0/14 
0/49 
0/47 
0/54 
1/2 
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Range of 
Chemical Units Non-Detects 
LEAD UG/L 0.8 - 1.2 
MAGNESIUM UG/L NA 
MANGANESE UG/L 4.7 
MERCURY UG/L 0.1 - 0.2 
NICKEL UG/L 4 - 63.6 
POTASSIUM UG/L NA 
SELENIUM UG/L 1 - 12.5 
SILVER UG/L 3-5 
SODIUM UG/L NA 
THALLIUM UG/L 1 - 5 
VANADIUM UG/L 2 - 9.6 
ZINC UG/L 4 - 36.8 
Notes: 
1 - number of exceedances/number of non-detects. 
NA - Not applicable, chemical was detected in every sample. 
NV - No criteria available. 
Duplicates were treated as individual samples for this evaluation. 

Exceeded 
EPA Detection 
MCl Limit 

15 No 
NV No 
50 No 
2 No 

100 No 
NV No 
50 No 
100 No 
NV No 
2 Yes 

NV No 
5000 No 

Frequency 
of 

Exceedances (1) 
0/47 
010 
0/1 

0/61 
0/36 
010 
0/35 
0/63 
010 

6160 
0/48 
0/46 



TABLE 4-11 

COMPARISON OF REPORTED DETECTION LIMITS TO MPCA GROUNDWATER CRITERIA 
GROUNDWATER -INTERMEDIATE WELLS 

PAGE 1 OF 4 

MPCA Exceeded Frequency 
Range of Criteria Detection of 

Chemical Units Non-Detects (1 ) Limit Exceedances (2) 
Volatile Organic Compounds 
1,1,1-TRICHLOROETHANE UG/L 1 600 No 0/8 
1,1,2,2-TETRACHLOROETHANE UG/L 1 2 No 0/8 
1,1,2-TRICHLOROETHANE UG/L 1 3 No 0/8 
1,1-DICHLOROETHANE UG/L 1 70 No 0/3 
1,1-DICHLOROETHENE UG/L 1 6 No 0/1 
1,2-DICHLOROETHANE UG/L 1 4 No. 0/7 
1,2-DICHLOROPROPANE UG/L 1 5 No 0/8 
2-BUTANONE UG/L NA 4000 No 0/0 
2-HEXANONE UG/L NA NV No 0/0 
4-METHYL-2-PENTANONE UG/L 5 300 No 0/8 
ACETONE UG/L NA 700 No 0/0 
BENZENE UG/L 1 10 No 0/8 
BROMODICH LOROMETHAN E UG/L 1 6 No 0/8 
BROMOFORM UG/L 1 40 No 0/8 
BROMOMETHANE UG/L 1 10 No 0/8 
CARBON DISULFIDE UG/L 1 700 No 0/8 
CARBON TETRACHLORIDE UG/L 1 3 No 0/8 
CHLOROBENZENE UG/L 1 100 No 0/8 
CHLOROETHANE UG/L 1 NV No 0/6 
CHLOROFORM UG/L 1 60 No 0/8 
CHLOROMETHANE UG/L 1 3 No 0/4 
CIS-1,2-DICHLOROETHENE UG/L 1 70 No 0/1 
CIS-1,3-DICHLOROPROPENE UG/L 1 NV No 0/8 
DIBROMOCHLOROMETHANE UG/L 1 10 No 0/8 
ETHYLBENZENE UG/L 1 700 No 0/5 
M+P-XYLENES UG/L 1 NV No 0/5 
METHYLENE CHLORIDE UG/L 2 50 No 0/8 
O-XYLENE UG/L 1 NV No 0/6 
STYRENE UG/L 1 100 No 0/8 
TETRACHLOROETHENE UG/L 1 7 No 0/4 
TOLUENE UG/L 1 1000 No 0/4 
TRANS-1,2-DICHLOROETHENE UG/L 1 100 No 0/2 
TRANS-1,3-DICHLOROPROPENE UG/L 1 NV No 0/8 
TRICHLOROETHENE UG/L 1 30 No 0/1 
VINYL CHLORIDE UG/L 0.3 0.2 Yes 2/2 
Semlvolatlle Organic Compounds 
1,2,4-TRICHLOROBENZENE UG/L 5 70 No 0/8 
1,2-DICHLOROBENZENE UG/L 5 600 No 0/8 
1,3-DICHLOROBENZENE UG/L 5 600 No 0/8 
1,4-DICHLOROBENZENE UG/L 5 10 No 0/8 
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MPCA Exceeded Frequency 
Range of Criteria Detection of 

Chemical Units Non-Detects (1 ) Limit Exceedances (2) 
2,2'-OXYBIS(1-CHLOROPROPANE) UG/L 1 300 No 0/8 
2,4,5-TRICHLOROPHENOL UG/L 20 - 21 70 No 0/8 
2,4,6-TRICHLOROPHENOL UG/L 5 30 No 0/8 
2,4-DICHLOROPHENOL UG/L 5 20 No 0/8 
2,4-DIMETHYLPHENOL UG/L 5 100 No 0/8 
2,4-DINITROPHENOL UG/L 20 - 21 10 Yes 8/8 
2,4-DINITROTOLUENE UG/L 5 0.5 Yes 8/8 
2,6-DINITROTOLUENE UG/L 2 0.5 Yes 8/8 
2-CHLORONAPHTHALENE UG/L 5 NV No 0/8 

. 
2-CHLOROPHENOL UG/L 5 30 No 0/8 
~METHYLNAPHTHALENE UG/L 5 NV No 0/8 
2-METHYLPHENOL UG/L 3 30 No 0/8 
2-NITROANILINE UG/L 20 - 21 NV No 0/8 
2-NITROPHENOL UG/L 5 200 No 0/8 
3,3' -DICH LOROBENZI DI NE UG/L 5 0.8 Yes 8/8 

3-NITROANILINE UG/L 20 - 21 NV No 018 
4,6-DINITRO-2-METHYLPHENOL UG/L 20 - 21 NV No 0/8 
~BROMOPHENYLPHENYLETHER UG/L 5 NV No 018 
4-CHLORO-3-METHYLPHENOL UG/L 5 NV No 0/8 
4-CHLOROANILINE UG/L 5 NV No 018 
4-CHLOROPHENYL PHENYL ETHER UG/L 5 NV No 0/8 
4-METHYLPHENOL UG/L 5 3 Yes 8/8 
4-NITROANILINE UG/L 20 - 21 NV No 0/8 
4-NITROPHENOL UG/L 20 - 21 NV No 018 
ACENAPHTHENE UG/L 5 400 No 0/8 
ACENAPHTHYLENE UG/L . 5 NV No 0/8 
ANTHRACENE UG/L 5 2000 No 0/8 
BENZO(A)ANTHRACENE UG/L 1 NV No 018 
BENZO(A)PYRENE UG/L 1 NV No 0/8 
BENZO(B)FLUORANTHENE UG/L 1 NV No 018 
BENZO(G,H,I)PERYLENE UG/L 5 NV No 018 
BENZO(K)FLUORANTHENE UG/L 5 NV No 0/8 
BIS(2-CHLOROETHOXY)METHANE UG/L 5 NV No 0/8 
BIS(2-CHLOROETHYL)ETHER UG/L 5 NV No 018 
BIS(2-ETHYLHEXYL)PHTHALATE UG/L 1 - 6 NV No 018 
BUTYLBENZYLPHTHALATE UG/L 5 100 No 0/8 
CARBAZOLE UG/L 5 NV No 018 
CHRYSENE UG/L 5 NV No 018 
DI-N-BUTYL PHTHALATE UG/L 1 - 5 NV No 0/8 
DI-N-OCTYL PHTHALATE UG/L 5 NV No 018 
DIBENZO(A,H)ANTHRACENE UG/L 1 NV No 0/8 
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MPCA Exceeded Frequency 
Range of Criteria D~tection of 

Chemical Units Non-Detects (1 ) Limit Exceedances (2) 
DIBENZOFURAN UG/L 5 NV No 018 
DIETHYL PHTHALATE UG/L 5 6000 No 0/8 
DIMETHYL PHTHALATE UG/L 5 70000 No 0/8 
FLUORANTHENE UG/L 5 300 No 0/8 
FLUORENE UG/L 5 300 No 0/8 
HEXACHLOROBENZENE UG/L 1 0.2 Yes 8/8 
HEXACHLOROBUTADIENE UG/L 1 1 No 018 
HEXACHLOROCYCLOPENTADIENE UG/L 5 50 No 018 
HEXACHLOROETHANE UG/L 2 1 Yes 818 
INDENO(1,2,3-CD)PYRENE UG/L 1 NV No 018 
ISOPHORONE UG/L 5 100 No 0/8 
N-NITROSO-DI-N-PROPYLAMINE UG/L 5 NV No 018 
N-NITROSODIPHENYLAMINE UG/L 5 70 No 018 
NAPHTHALENE UG/L 5 300 No 0/8 
NITROBENZENE UG/L 5 NV No 018 
PENTACHLOROPHENOL UG/L 10 3 Yes 818 
PHENANTHRENE UG/L 5 NV No 018 
PHENOL UG/L 5 4000 No 0/7 
PYRENE UG/L 5 200 No 0/8 
PCBs 
AROCLOR-1016 UG/L 0.2 NV No 0/8 
AROCLOR-1221 UG/L 0.4 NV No 018 
AROCLOR-1232 UG/L 0.2 NV No 0/8 
AROCLOR-1242 UG/L 0.2 NV No 0/8 
AROCLOR-1248 UG/L 0.2 NV No 0/8 
AROCLOR-1254 UG/L 0.2 NV No 0/8 
AROCLOR-1260 UG/L 0.2 NV No 0/8 
Inorgamcs 
ALUMINUM UG/L 28 '- 29.6 50 No 0/6 
ANTIMONY UG/L 14 6 Yes 818 
ARSENIC UG/L 1 - 1.6 50 No 0/4 
BARIUM UG/L NA 2000 No 010 
BERYLLIUM UG/L 0.3 0.08 Yes 8/8 
CADMIUM UG/L 1.9 4 No 0/8 
CALCIUM UG/L NA NV No 010 
CHROMIUM UG/L 4.5 NV No 0/1 
COBALT UG/L 3.9 30 No 0/8 
COPPER UG/L 3.9 1000 No 0/7 
CYANIDE UG/L 5 100 No 0/6 
IRON UG/L NA 300 No 0/0 
LEAD UG/L 0.8 NV No 0/8 
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Range of 
Chemical Units Non-Detects 
MAGNESIUM UG/L NA 
MANGANESE UG/L NA 
MERCURY UG/L 0.2 
NICKEL UG/L 4.3 
POTASSIUM UG/L NA 
SELENIUM UG/L 1 - 5 
SILVER UG/L 3.7 
SODIUM UG/L NA 
THALLIUM UG/L 1.8 - 9 
VANADIUM UG/L 2.9 
ZINC UG/L 8.2 - 62.1 
Notes: 
1 - MPCA Health Risk Limit or Health Risk Value. 
2 - number of exceedances/number of non-detects. 
NA - Not applicable, chemical was detected in every sample. 
NV - No criteria available. 
Duplicates were treated as individual samples for this evaluation. 

MPCA Exceeded Frequency 
Criteria Detection of 

(1 ) Limit Exceedances (2) 
NV No DID 

1000 No DID 
2 No 0/6 

100 No 0/7 
NV No DID 
30 No 018 
30 No 0/8 
NV No DID 
0.6 Yes 8/8 
50 No 0/7 

2000 No 0/3 
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Exceeded 
Range of EPA Detection 

Frequency 
of 

Chemical Units Non-Detects MCl Limit Exceedances (1) 
Volatile Organic Compounds 
1,1,1-TRICHLOROETHANE UG/L 1 200 No 0/8 
1,1,2,2-TETRACHLOROETHANE UG/L 1 NV No 018 
1,1,2-TRICHLOROETHANE UG/L 1 5 No 018 
1,1-DICHLOROETHANE UG/L 1 NV No 013 
1,1-DICHLOROETHENE UG/L 1 7 No 011 
1,2-DICHLOROETHANE UG/L 1 5 No 017 
1,2-DICHLOROPROPANE UG/L 1 5 No 018 
2-BUTANONE UG/L NA NV No 010 
2-HEXANONE UG/L NA NV No 010 
4-METHYL-2-PENTANONE UG/L 5 NV No 018 
ACETONE UG/L NA NV No DID 
BENZENE UG/L 1 5 No 018 
BROMODICHLOROMETHANE UG/L 1 80 No 018 
BROMOFORM UG/L 1 80 No 018 
BROMOMETHANE UG/L 1 NV No 018 
CARBON DISULFIDE UG/L 1 NV No 018 
CARBON TETRACHLORIDE UG/L 1 5 No 018 
CHLOROBENZENE UG/L 1 100 No 0/8 
CHLOROETHANE UG/L 1 NV No 016 
CHLOROFORM UG/L 1 80 No 018 
CHLOROMETHANE UG/L 1 NV No 014 
CIS-1,2-DICHLOROETHENE UG/L 1 70 No 011 
CIS-1,3-DICHLOROPROPENE UG/L 1 NV No 018 
DIBROMOCHLOROMETHANE UG/L 1 NV No 018 
ETHYLBENZENE UG/L 1 700 No 0/5 
M+P-XYLENES UG/L 1 10000 No 0/5 
METHYLENE CHLORIDE UG/L 2 5 No 018 
O-XYLENE UG/L 1 10000 No 0/6 
STYRENE UG/L 1 100 No 0/8 
TETRACHLOROETHENE UG/L 1 5 No 014 
TOLUENE UG/L 1 1000 No 0/4 
TRANS-1,2-DICHLOROETHENE UG/L 1 100 No 0/2 
TRANS-1,3-DICHLOROPROPENE UG/L 1 NV No 018 
TRICHLOROETHENE UG/L 1 5 No 011 
VINYL CHLORIDE UG/L 0.3 2 No 0/2 
Semlvolatlle Organic Compounds 
1,2,4-TRICHLOROBENZENE UG/L 5 70 No 018 
1,2-DICHLOROBENZENE UG/L 5 600 No 0/8 
1,3-DICHLOROBENZENE UG/L 5 NV No 018 
1,4-DICHLOROBENZENE UG/L 5 75 No 018 
2,2'-OXYBIS(1-CHLOROPROPANE) UG/L 1 NV No 018 

! 

! 
! 
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Exceeded 
Range of EPA Detection 

Frequency 
of 

Chemical Units Non-Detects MCl Limit Exceedances (1) 
2,4,5-TRICHLOROPHENOL UG/L 20 - 21 NV No 018 
2,4,6-TRICHLOROPH ENOL UG/L 5 NV No 018 
2,4-0ICHLOROPHENOL UG/L 5 NV No 018 
2,4-0IMETHYLPHENOL UG/L 5 NV No 018 
2,4-0INITROPHENOL UG/L 20 - 21 NV No 018 
2,4-0INITROTOLUENE UG/L 5 NV No 018 
2,6-01 NITROTOLU EN E UG/L 2 NV No 018 
2-CHLORONAPHTHALENE UG/L 5 NV No 018 
2-CHLOROPHENOL UG/L 5 NV No 018 
2-METHYLNAPHTHALENE UG/L 5 NV No 018 
2-METHYLPHENOL UG/L 3 NV No 018 
2-NITROANILINE UG/L 20 - 21 NV No 018 
2-NITROPHENOL UG/L 5 NV No 018 
3,3'-0ICHLOROBENZI0INE UG/L 5 NV No 018 
3-NITROANILINE UG/L 20 - 21 NV No 018 
4,6-0INITRO-2-METHYLPHENOL UG/L 20 - 21 NV No 018 
~BROMOPHENYLPHENYLETHER UG/L 5 NV No 0/8 
4-CHLORO-3-METHYLPHENOL UG/L 5 NV No 018 
4-CHLOROANILINE UG/L 5 NV No 018 
4-CHLOROPHENYL PHENYL ETHER UG/L 5 NV No 018 
4-METHYLPHENOL UG/L 5 NV No 018 
4-NITROANILINE UG/L 20 - 21 NV No 018 
4-NITROPHENOL UG/L 20 - 21 NV No 018 
ACENAPHTHENE UG/L 5 NV No 018 
ACENAPHTHYLENE UG/L 5 NV No 018 
ANTHRACENE UG/L 5 NV No 018 
BENZO(A)ANTHRACENE UG/L 1 NV No 018 
BENZO(A)PYRENE UG/L 1 0.2 Yes 8/8 
BENZO(B)FLUORANTHENE UG/L 1 NV No 018 
BENZO(G,H,I)PERYLENE UG/L 5 NV No 018 
BENZO(~FLUORANTHENE UG/L 5 NV No 018 
BIS(2-CHLOROETHOXY)METHANE UG/L 5 NV No 018 
BIS(2-CHLOROETHYL)ETHER UG/L 5 NV No 0/8 
BIS(2-ETHYLHEXYL)PHTHALATE UG/L 1 - 6 6 No 018 
BUTYLBENZYLPHTHALATE UG/L 5 NV No 018 
CARBAZOLE UG/L 5 NV No 018 
CHRYSENE UG/L 5 NV No 018 
Ol-N-BUTYL PHTHALATE UG/L 1 - 5 NV No 018 
Ol-N-OCTYL PHTHALATE UG/L 5 NV No 018 
01 BENZO(A, H)ANTH RACENE UG/L 1 NV No 018 
OIBENZOFURAN UG/L 5 NV No 0/8 
OIETHYL PHTHALATE UG/L 5 NV No 018 
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Exceeded 
Range of EPA Detection 

Frequency 
of 

Chemical Units Non-Detects MCl Limit Exceedances (1) 
DIMETHYL PHTHALATE UG/L S NV No 0/8 
FLUORANTHENE UG/L S NV No 0/8 
FLUORENE UG/L S NV No 0/8 
HEXACHLOROBENZENE UG/L 1 1 No 0/8 
HEXACHLOROBUTADIENE UG/L 1 NV No 0/8 
HEXACHLOROCYCLOPENTADIENE UG/L S SO No 0/8 
HEXACHLOROETHANE UG/L 2 NV No 0/8 
INDENO(1,2,3-CD)PYRENE UG/L 1 NV No 0/8 
ISOPHORONE UG/L S NV No 0/8 
N-NITROSO-DI-N-PROPYLAMINE UG/L S NV No 0/8 
N-NITROSODIPHENYLAMINE UG/L S NV No 0/8 
NAPHTHALENE UG/L S NV No 0/8 
NITROBENZENE UG/L S NV No 0/8 
PENTACHLOROPHENOL UG/L 10 1 Yes 8/8 

PHENANTHRENE UG/L 5 NV No 0/8 

PHENOL UG/L S NV No 0/7 

PYRENE UG/L S NV No 0/8 

PCBs 
AROCLOR·1016 UG/L 0.2 O.S No 0/8 
AROCLOR·1221 UG/L 0.4 O.S No 0/8 
AROCLOR·1232 UG/L 0.2 O.S No 0/8 
AROCLOR·1242 UG/L 0.2 O.S No 0/8 
AROCLOR·1248 UG/L 0.2 O.S No 0/8 
AROCLOR·12S4 UG/L 0.2 O.S No 0/8 
AROCLOR·1260 UG/L 0.2 O.S No 0/8 
Inorganlcs 
ALUMINUM UG/L 28·29.6 SO No 0/6 
ANTIMONY UG/L 14 6 Yes 8/8 
ARSENIC UG/L 1 ·1.6 SO No 0/4 
BARIUM UG/L NA 2000 No 0/0 
BERYLLIUM UG/L 0.3 4 No 0/8 
CADMIUM UG/L 1.9 S No 0/8 
CALCIUM UG/L NA NV No 0/0 
CHROMIUM UG/L 4.S 100 No 0/1 
COBALT UG/L 3.9 NV No 0/8 
COPPER UG/L 3.9 1300 No 0/7 
CYANIDE UG/L S 200 No 0/6 
IRON UG/L NA 300 No 0/0 
LEAD UG/L 0.8 1S No 0/8 
MAGNESIUM UG/L NA· NV No 0/0 
MANGANESE UG/L NA SO No 0/0 
MERCURY UG/L 0.2 2 No 0/6 
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Exceeded 
Range of EPA Detection 

Frequency 
of 

Chemical Units Non-Detects MCl Limit Exceedances (1) 
NICKEL UG/L 4.3 
POTASSIUM UG/L NA 
SELENIUM UG/L 1 - 5 
SILVER UG/L 3.7 
SODIUM UG/L NA 
THALLIUM UG/L 1.B - 9 
VANADIUM UG/L 2.9 
ZINC UG/L B.2 - 62.1 
Notes: 
1 - number of exceedances/number of non-detects. 
NA - Not applicable, chemical was detected in every sample. 
NV - No criteria available. 
Duplicates were treated as individual samples for this evaluation. 

100 No 0/7 
NV No 010 
50 No O/B 
100 No O/B 
NV No 010 
2 Yes 1/B 

NV No 0/7 
5000 No 0/3 
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MPCA Exceeded Frequency 
Range of Criteria . Detection of 

Chemical Units Non-Detects (1 ) Limit Exceedances (2) 
Volatile Organic Compounds 
1,1,1-TRICHLOROETHANE . UG/L 1 600 No 0/6 
1,1,2,2-TETRACHLOROETHANE UG/L 1 2 No 016 
1,1,2-TRICHLOROETHANE UG/L 1 3 No 016 
1,1-DICHLOROETHANE UG/L 1 70 No 015 
1,1-DICHLOROETHENE UG/L 1 6 No 015 
1,2-DICHLOROETHANE UG/L 1 4 No 016 
1,2-DICHLOROPROPANE UG/L 1 5 No 016 
2-BUTANONE UG/L NA 4000 No DID 
2-HEXANONE UG/L NA NV No DID 
4-METHYL-2-PENTANONE UG/L 5 300 No 0/6 
ACETONE UG/L NA 700 No DID 
BENZENE UG/L 1 10 No 016 
BROMODICHLOROMETHANE UG/L 1 6 No 016 
BROMOFORM UG/L 1 40 No 016 
BROMOMETHANE UG/l 1 10 No 016 
CARBON DISULFIDE UG/L 1 700 .No 0/6 
CARBON TETRACHLORIDE UG/L 1 3 No 016 
CHLOROBENZENE UG/L 1 100 No 0/6 
CHLOROETHANE UG/L 1 NV No 016 
CHLOROFORM UG/L 1 60 No 016 
CHLOROMETHANE UG/L 1 3 No 013 
CIS-1,2-DICHLOROETHENE UG/L NA 70 No DID 
CIS-1,3-DICHLOROPROPENE UG/L 1 NV No 016 
DIBROMOCHLOROMETHANE UG/L 1 10 No 016 
ETHYLBENZENE UG/L 1 700 No 0/6 
M+P-XYLENES UG/L 1 10000 No 0/6 
METHYLENE CHLORIDE UG/L 2 50 No 016 
O-XYLENE UG/L 1 10000 No 0/6 
STYRENE UG/L 1 100 No 0/6 
TETRACHLOROETHENE UG/L 1 7 No 012 
TOLUENE UG/L 1 1000 No 0/5 
TRANS-1,2-DICHLOROETHENE UG/L 1 100 . No 0/2 
TRANS-1,3-DICHLOROPROPENE UG/L 1 NV No 016 
TRICHLOROETHENE UG/L NA 30 No DID 
VINYL CHLORIDE UG/L 0.3 0.2 Yes 6/6 . 
Semlvolatlle Organic Compounds 
1,2,4-TRICHLOROBENZENE UG/L 5 70 No 016 
1,2-DICHLOROBENZENE UG/L 5 600 No 0/6 
1,3-DICHLOROBENZENE UG/L 5 600 No 0/6 

! 
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MPCA Exceeded Frequency 
Range of Criteria Detection of 

Chemical Units Non-Detects (1 ) Limit Exceedances (2) 
1,4-DICHLOROBENZENE UG/L 5. 10 No 0/6 
2,2'-OXYBIS(1-CHLOROPROPANE) UG/L 1 300 No 0/6 
2,4,5-TRICHLOROPHENOL UG/L 20 - 21 70 No 0/6 
2,4,6-TRICHLOROPHENOL UG/L 5 30 No 0/6 
2,4-DICHLOROPHENOL UG/L 5 20 No 0/6 
2,4-DIMETHYLPHENOL UG/L 5 100 No 0/6 
2,4-DINITROPHENOL UG/L 20 - 21 10 Yes 6/6 
2,4-DI N ITROTOLU EN E UG/L 5 0.5 Yes 6/6 
2,6-DINITROTOLUENE UG/L 2 0.5 Yes 6/6 
2-CHLORONAPHTHALENE UG/L 5 NV No 0/6 
2-CHLOROPHENOL UG/L 5 30 No 0/6 
~METHYLNAPHTHALENE UG/L 5 NV No 0/6 
2-METHYLPHENOL UG/L 3 30 No 0/6 
2-NITROANILINE UG/L 20 - 21 NV No 0/6 
2-NITROPHENOL UG/L 5 200 No 0/6 
3,3'-DICHLOROBENZIDINE UG/L 5 0.8 Yes 6/6 
3-NITROANILINE UG/L 20 - 21 NV No 0/6 
4,6-DINITRO-2-METHYLPHENOL UG/L 20 - 21 NV No 0/6 
~BROMOPHENYLPHENYLETHER UG/L 5 NV No 0/6 
4-CHLORO-3-METHYLPHENOL UG/L 5 NV No 0/6 
4-CHLOROANILINE UG/L 5 NV No 0/6 
4-CHLOROPHENYL PHENYL ETHER UG/L 5 NV No 0/6 
4-METHYLPHENOL UG/L 5 3 Yes 6/6 
4-NITROANILINE UG/L 20 - 21 NV No 0/6 
4-NITROPHENOL UG/L 20 - 21 NV No 0/6 
ACENAPHTHENE UG/L 5 400 No 0/6 
ACENAPHTHYLENE UG/L 5 NV No. 0/6 
ANTHRACENE UG/L 5 2000 No 0/6 
BENZO(A)ANTHRACENE UG/L 1 0.05 Yes 6/6 
BENZO(A)PYRENE UG/L 1 0.05 Yes 6/6 
BENZO(B)FLUORANTHENE UG/L 1 0.05 Yes 6/6 
BENZO(G, H, I)PERYLENE UG/L 5 NV No 0/6 
BENZO(~FLUORANTHENE UG/L 5 0.05 Yes 6/6 
BIS(2-CHLOROETHOXY)METHANE UG/L 5 NV No 0/6 
BIS(2-CHLOROETHYL)ETHER UG/L 5 NV No 0/6 
BIS(2-ETHYLHEXYL)PHTHALATE UG/L 1 - 5 20 No 0/6 
BUTYLBENZYLPHTHALATE UG/L 5 100 No 0/6 
CARBAZOLE UG/L 5 NV No 0/6 
CHRYSENE UG/L 5 0.05 Yes 6/6 
DI-N-BUTYL PHTHALATE UG/L 5 NV No 0/5 
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MPCA Exceeded Frequency 
Range of Criteria Detection of 

Chemical Units Non-Detects (1 ) Limit Exceedances (2) 
DI-N-OCTYL PHTHALATE UG/L 5 NV No 016 
DIBENZO(A,H)ANTHRACENE UG/L 1 0.05 Yes 6/6 
DIBENZOFURAN UG/L 5 NV No 016 
DIETHYL PHTHALATE UG/L 5 6000 No 0/6 
DIMETHYL PHTHALATE UG/L 5 70000 No 0/6 
FLUORANTHENE UG/L 5 300 No 0/6 
FLUORENE UG/L 5 300 No 0/6 
HEXACHLOROBENZENE UG/L 1 0.2 Yes 6/6 
HEXACHLOROBUTADIENE UG/L 1 1 No 016 
HEXACHLOROCYCLOPENT ADI ENE UG/L 5 50 No 016 
HEXACHLOROETHANE UG/L 2 1 Yes 616 
INDENO(1,2,3-CD)PYRENE UG/L 1 0.05 Yes 6/6 
ISOPHORONE UG/L 5 100 No 0/6 
N-NITROSO-DI-N-PROPYLAMINE UG/L 5 NV No 016 
N-NITROSODI PHENYLAMI N E UG/L 5 70 No 016 
NAPHTHALENE UG/L 5 300 No 0/6 
NITROBENZENE UG/L 5 NV No 016 
PENTACHLOROPHENOL UG/L 10- 11 3 Yes 616 
PHENANTHRENE UG/L 5 NV No 016 
PHENOL UG/L 5 4000 No 0/6 
PYRENE UG/L 5 200 No 0/6 
PCBs 
AROCLOR-1016 UG/L 0.2 0.04 Yes 6/6 
AROCLOR-1221 UG/L 0.4 0.04 Yes 6/6 
AROCLOR-1232 UG/L 0.2 0.04 Yes 6/6 
AROCLOR-1242 UG/L 0.2 0.04 Yes 6/6 
AROCLOR-1248 UG/L 0.2 0.04 Yes 6/6 
AROCLOR-1254 UG/L 0.2 0.04 Yes 6/6 
AROCLOR-1260 UG/L 0.2 0.04 Yes 6/6 
Inorganlcs 
ALUMINUM UG/L 28 - 37.5 50 No 0/5 
ANTIMONY UG/L 14 6 Yes 616 
ARSENIC ·UG/L 1 50 No 0/6 
BARIUM UG/L NA 2000 No 010 
BERYLLIUM UG/L 0.3 0.08 Yes 6/6 
CADMIUM UG/L 1.9 4 No 0/6 
CALCIUM UG/L NA NV No ala 
CHROMIUM UG/L 4.5 - 7.4 100 No 0/2 
COBALT UG/L 3.9 - 6.9 30 No 0/6 
COPPER UG/L '3.9 1000 No 0/6 
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Range of 
Chemical Units Non-Detects 
CYANIDE UG/L 5 
IRON UG/L NA 
LEAD UG/L 0.8 
MAGNESIUM UG/L NA 
MANGANESE UG/L NA 
MERCURY UG/L 0.2 
NICKEL UG/L 4.3 
POTASSIUM UG/L NA 
SELENIUM UG/L 1 
SILVER UG/L 3.7 
SODIUM UG/L NA 
THALLIUM UG/L 1.8 - 45 
VANADIUM UG/L 2.9 
ZINC UG/L 8.8 - 32.5 
Notes: 
1 - MPCA Health Risk Limit or Health Risk Value. 
2 - number of exceedances/number of non-detects. 
NA - Not applicable, chemical was detected in every sample. 
NV - No criteria available. 
Duplicates·were treated as individual samples for this evaluation. 

MPCA Exceeded Frequency 
Criteria Detection of 

(1 ) Limit Exceedances (2) 
100 No 0/4 
300 No 0/0 
NV No 0/5 
NV No 0/0 

1000 No 0/0 
2 No 0/6 

100 No 0/6 
NV No 0/0 
30 No 0/6 
30 No 0/6 
NV No 0/0 
0.6 Yes 6/6 
50 No 0/6 

2000 No 0/4 
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Exceeded 
Range of EPA Detection 

Chemical Units Non-Detects MCl Limit 
Volatile Organic Compounds 
1,1,1-TRICHLOROETHANE UG/L 1 200 No 
1,1,2,2-TETRACHLOROETHANE UG/L 1 NV No 
1,1,2-TRICHLOROETHANE UG/L 1 5 No 
1,1-DICHLOROETHANE UG/L 1 NV No 
1,1-DICHLOROETHENE UG/L 1 7 No 
1,2-DICHLOROETHANE UG/L 1 5 No 
1,2-DICHLOROPROPANE UG/L 1 5 No 
2-BUTANONE UG/L NA NV No 
2-HEXANONE UG/L NA NV No 
4-METHYL-2-PENTANONE UG/L 5 NV No 
ACETONE UG/L NA NV No 
BENZENE UG/L 1 5 No 
BROMODICHLOROMETHANE UG/L 1 80 No 
BROMOFORM UG/L 1 80 No 
BROMOMETHANE UG/L 1 NV No 
CARBON DISULFIDE UG/L 1 NV No 
CARBON TETRACHLORIDE UG/L 1 5 No 
CHLOROBENZENE UG/L 1 100 No 
CHLOROETHANE UG/L 1 NV No 
CHLOROFORM UG/L 1 80 No 
CHLOROMETHANE UG/L 1 NV No 
CIS-1,2-DICHLOROETHENE UG/L NA 70 No 
CIS-1,3-DICHLOROPROPENE UG/L 1 NV No 
DIBROMOCHLOROMETHANE UG/L 1 NV No 
ETHYLBENZENE UG/L 1 700 No 
M+P-XYLENES UG/L 1 10000 No 
METHYLENE CHLORIDE UG/L 2 5 No 
O-XYLENE UG/L 1 10000 No 
STYRENE UG/L 1 100 No 
TETRACHLOROETHENE UG/L 1 5 No 
TOLUENE UG/L 1 1000 No 
TRANS-1,2-DICHLOROETHENE UG/L 1 100 No 
TRANS-1,3-DICHLOROPROPENE UG/L 1 NV No 
TRICHLOROETHENE UG/L NA 5 No 
VINYL CHLORIDE UG/L 0.3 2 No 
Semlvolatlle Organic Compounds 
1,2,4-TRICHLOROBENZENE UG/L 5 70 No 
1,2-DICHLOROBENZENE UG/L 5 600 No 
1,3-DICHLOROBENZENE UG/L 5 NV No 
1,4-DICHLOROBENZENE UG/L 5 75 No 

Frequency 
of 

Exceedances (1) 

0/6 
016 
016 
015 
015 
016 
016 
010 
010 
016 
010 
016 
016 
016 
016 
016 
016 
0/6 
016 
016 
013 
010 
016 
016 
0/6 
0/6 
016 
0/6 
0/6 
012 
0/5 
0/2 
016 
010 
0/6 

016 
0/6 
016 
016 
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Exceeded 
Range of EPA Detection 

Chemical Units Non-Detects MCl Limit 
2,2'-OXYBIS(1-CHLOROPROPANE) UG/L 1 NV No 
2,4,5-TRICHLOROPHENOL UG/L 20 - 21 NV No 
2,4,6-TRICHLOROPHENOL UG/L 5 NV No 
2,4-DICHLOROPHENOL UG/L 5 NV No 
2,4-DIMETHYLPHENOL UG/L 5 NV No 
2,4-DINITROPHENOL UG/L 20 - 21 NV No 
2,4-DINITROTOLUENE UG/L 5 NV No 
2,6-DINITROTOLUENE UG/L 2 NV No 
2-CHLORONAPHTHALENE UG/L 5 NV No 
2-CHLOROPHENOL UG/L 5 NV No 
2-METHYLNAPHTHALEN E UG/L 5 NV No 
2-METHYLPHENOL UG/L 3 NV No 
2-NITROANILINE UG/L 20 - 21 NV No 
2-NITROPHENOL UG/L 5 NV No 
3,3'-DICHLOROBENZIDINE UG/L 5 NV No 
3-NITROANILINE UG/L 20 - 21 NV No 
4,6-DINITRO-2-METHYLPHENOL UG/L 20 - 21 NV No 
4-BROMOPHENYL PHENYL ETHER UG/L 5 NV No 
4-CHLORO-3-METHYLPHENOL UG/L 5 NV No 
4-CHLOROANILINE UG/L 5 NV No 
4-CHLOROPHENYL PHENYL ETHER UG/L 5 NV No 
4-METHYLPHENOL UG/L 5 NV No 
4-NITROANILINE UG/L 20 - 21 NV No 
4-NITROPHENOL UG/L 20 - 21 NV No 
ACENAPHTHENE UG/L. 5 NV No 
ACENAPHTHYLENE UG/L 5 NV No 
ANTHRACENE UG/L 5 NV No 
BENZO(A)ANTHRACENE UG/L 1 NV No 
BENZO(A)PYRENE UG/L 1 0.2 Yes 
BENZO(B)FLUORANTHENE UG/L 1 NV No 
BENZO(G,H,I)PERYLENE UG/L 5 NV No 
BENZO(~FLUORANTHENE UG/L 5 NV No 
BIS(2-CHLOROETHOXY)METHANE UG/L 5 NV No 
BIS(2-CHLOROETHYL)ETHER UG/L 5 NV No 
BIS(2-ETHYLH EXYL)PHTHALATE UG/L 1 - 5 6 No 
BUTYLBENZYLPHTHALATE UG/L 5 NV No 
CARBAZOLE UG/L 5 NV No 
CHRYSENE UG/L 5 NV No 
DI-N-BUTYL PHTHALATE UG/L 5 NV No 
DI-N-OCTYL PHTHALATE UG/L 5 NV No 
DIBENZO(A,H)ANTHRACENE UG/L 1 NV No 

Frequency 
of 

Exceedances (1) 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
6/6 
016 
016 
016 
016 
016 
016 
016 
016 
016 
015 
016 
016 
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Exceeded 
Range of EPA Detection 

Chemical Units Non-Detects MCl Limit 
DIBENZOFURAN UG/L 5 NV No 
DIETHYL PHTHALATE UG/L 5 NV No 
DIMETHYL PHTHALATE UG/L 5 NV No 
FLUORANTHENE UG/L 5 NV No 
FLUORENE UG/L 5 NV No 
HEXACHLOROBENZENE UG/L 1 1 No 
HEXACHLOROBUTADIENE UG/L 1 NV No 
HEXACHLOROCYCLOPENT ADI ENE UG/L 5 50 No 

. HEXACHLOROETHANE UG/L 2 NV No 
INDENO(1,2,3-CD)PYRENE UG/L 1 NV No 
ISOPHORONE UG/L 5 NV No 
N-NITROSO-DI-N-PROPYLAMINE UG/L 5 NV No 
N-NITROSODIPHENYLAMINE UG/L 5 NV No 
NAPHTHALENE UG/L 5 NV No 
NITROBENZENE UG/L 5 NV No 
PENTACHLOROPHENOL UG/L 10- 11 1 Yes 
PHENANTHRENE UG/L 5 NV No 
PHENOL UG/L 5 NV No 
PYRENE UG/L 5 NV No 
PCBs 
AROCLOR-1016 UG/L 0.2 0.5 No 
AROCLOR·1221 UG/L 0.4 0.5 No 
AROCLOR·1232 UG/L 0.2 0.5 No 
AROCLOR·1242 UG/L 0.2 0.5 No 
AROCLOR·1248 UG/L 0.2 0.5 No 
AROCLOR·1254 UG/L 0.2 0.5 No 
AROCLOR·1260 UG/L 0.2 0.5 No 
Inorganlcs 
ALUMINUM UG/L 28·37.5 50 No 
ANTIMONY UG/L 14 6 Yes 
ARSENIC UG/L 1 50 No 
BARIUM UG/L NA 2000 No 
BERYLLIUM UG/L 0.3 4 No 
CADMIUM UG/L 1.9 5 No 
CALCIUM UG/L NA NV No 
CHROMIUM UG/L 4.5·7.4 100 No 
COBALT UG/L 3.9·6.9 NV No 
COPPER UG/L 3.9 1300 No 
CYANIDE UG/L 5 200 No 
IRON UG/L NA 300 No 
LEAD UG/L 0.8 15 No 

Frequency 
of 

Exceedances (1) 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
016 
616 
016 
016 
016 

0/6 
0/6 
0/6 
0/6 
0/6 
0/6 
0/6 

0/5 
616 
016 
010 
0/6 
0/6 
DID 
0/2 
0/6 
0/6 
0/4 
DID 
0/5 
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Range of 
Chemical Units Non-Detects 
MAGNESIUM UG/L NA. 
MANGANESE UG/L NA 
MERCURY UG/L 0.2 
NICKEL UG/L 4.3 
POTASSIUM UG/L NA 
SELENIUM UG/L 1 
SILVER UG/L 3.7 
SODIUM UG/L NA 
THALLIUM UG/L 1.8 - 45 
VANADIUM UG/L 2.9 
ZINC UG/L 8.8 - 32.5 
Notes: 
1 - number of exceedances/number of non-detects. 
NA - Not applicable, chemical was detected in every sample. 
NV - No criteria available. 
Duplicates were treated as individual samples for this evaluation. 

Exceeded 
EPA Detection 
MCl Limit 
NV No 
50 No 
2 No 

100 No 
NV No 
50 No 
100 No 
NV No 
2 Yes 

NV No 
5000 No 

Frequency 
of 

Exceedances (1) 
010 
010 
0/6 
0/6 
010 
016 
0/6 
010 
2/6 
0/6 
0/4 
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Analyte Surface Soil «4 Feet)(1) Subsurface Soil (4 to 12 Feet)(2) 
Frequency Concentration Location of Frequency Concentration Location of 

of Range(S) Maximum of Range(5) Maximum 
Detection(4) Detection Detection(4) Detection 

Volatile Organic Compounds (ug/kg) 
1,1,1-Trichloroethane 4/57 1-56 003-S8-058-01 3/73 1-2 003-S 8-035-021 

003-S 8-054-02 

1,1,2-Trichloroethane 0/57 NO(S) NO 2/73 8-9 S8-02-0406 
1,1-0ichloroethane 1/57 2-9 003-S8-058-01 2/73 1-11 003-S8-032-03 
1 ,2-0ichloroethene (total) 4/57 3-15 003-S8-073-01 4/73 1-15000 003-S8-032-03 
2-8utanone 32/57 1-190 003-S 8-300-0 1 37/73 1-210 003-S8-290-01 
2-Hexanone 3/57 1-26 003-S8-P11-01-0 6/73 1-4 003-S8-037 -03 
4-Methyl-2-pentanone 30/57 1-120 003-S8-300-01 47/73 1-150 003-S8-028-02 
Acetone 28/57 3-770 003-S8-320-01 38/73 3-1700 003-S8-032-03 
8enzene 0/57 NO NO 2/73 1-24 003-S8-032-03 
8romomethane 1/57 2 003-S8-054-01 3/73 1-2 003-S8-063-03 
Carbon Oisulfide 8/57 1-13 003-S8-029-01 4/73 5-14 003-S8-054-02 
Chlorobenzene 0/57 NO NO 0/73 NO NO 
Chloromethane 0/57 NO NO 0/73 NO NO 
Ethylbenzene 4/57 1-10 003-S8-320-01 5/73 4-720 003-S8-032-03 
Styrene 3/57 4-33 003-S8-320-01 2/73 1-54 003-S8-290-01 
Tetrachloroethene 9/57 1-90 S8-02-0204 9/73 1-760 S8-02-0406 
Toluene 21/57 1-14 003-S8-039-01 31173 1-1000 003-S8-032-03 
Trichloroethene 24/57 1-640 S8-01-0001 20/73 1-1100 S8-03-10121 

S8-05-1012 
Xylenes, Total 19/57 1-45 003-S8-320-01 30/73 1-7300 003-S8-032-03 
Semlvolatlle Organic Compounds (ug/kg) 
2-Methylnaphthalene 4/55 12-1000 003-S8-028-01 5/58 13-720 003-S8-032-03 
4-Chloro-3-methylphenol 0/55 NO NO 1/58 11000 003-S8-032-03 
4-Methylphenol 0/55 NO NO 0/58 NO NO 
Acenaphthene 8/55 11-650 003-S 8-028-0 1 1/58 59 003-S8-054-02 
Acenaphthylene 2/55 19-760 003-S8-017-01 1/58 20 003-S8-054-02 
Anthracene 9/53 20-640 003-S8-017-01 3/57 12-510 003-S8-032-03 
8enzo(a)anthracene 14/53 11-3500 003-S8-P03-01 3/57 18-280 003-S 8-054-02 
8enzo(a)pyrene 13/53 15-1700 003-S8-017-01 3/57 11-190 003-S8-054-02 
8enzo(b )fluoranthene 13/53 12-3600 003-S8-P03-01 3/57 14-230 003-S 8-054-02 
8enzo(g,h,i)perylene 13/53 12-820 003-S8-P03-01 2/57 18-150 003-S 8-054-02 
8enzo(k)fluoranthene 14/53 14-1300 003-S8-017-01 3/57 15-190 003-S8-054-02 
8is(2-Ethylhexyl)phthalate 10/53 17-1200 S8-02-0204-0 13/57 16-4400 S8-02-0406 

Subsurface Soil (>12 Feet)(3) 

Frequency Concentration Location of 

of Range(S) Maximum 
Detection(4) Detection 

1/97 4 003-S8-058-05-8R 

0/97 NO NO 
1/97 1 003-S8-023-15-8R 
15/97 1-290 003-S8-320-08 
61/97 1-370 003-S8-280-08 
4/97 3-16 003-S8-330-11 
59/97 2-260 003-S8-320-04 
55/97 4-1000 003-S8-320-07 
0/97 NO NO 
0/97 NO NO 
11/97 1-18 003-S8-31O-12 
1/97 1 003-S8-P06-05-8R 
1197 1 S8-06-1214 

11/97 9-34 003-S8-29D-06 ' 
12/97 10-72 003-S8-290-06 I 

5/97 1-3800 S8-07-1416 
43/97 1-24 003-S8-280-11 
37/97 HOOOOO S8-07-1416 

50/97 1-120 003-S8-290-06 

0/7 NO NO 
0/7 NO NO 
117 320 S8-07-1416 
0/7 NO NO 
017 NO NO 
0/5 NO NO 
0/5 NO NO 
0/5 NO NO 
0/5 NO NO 
0/5 NO NO 
0/5 NO NO 
4/5 45-210 S8-07-1416 



Analyte 
Frequency 

of 
Detection(4) 

8utylbenzyl Phthalate 1/53 
Carbazole 7/53 
Chrysene 15/53 
Oi-n-butyl phthalate 3/53 
Oi-n-octyl phthalate 2/53 
Oibenzo( a, h )anth racene 9/53 
Oibenzofuran 3/53 
Fluoranthene 18/53 
Fluorene 8/53 
Indeno(1,2,3-cd)pyrene 12/53 
Naphthalene 2/55 
Pentachlorophenol 0/53 
Phenanthrene 12/53 
Phenol 2/55 
Pyrene 19/53 
Polychlorinated Biphenyls (ug/kg) 
Aroclor-1016 1/51 
Aroclor -1254 2/51 
Inorganics (mg/kg) 
Aluminum 55155 
Antimony 5/49 
Arsenic 52/55 
8arium 55/55 
8eryllium 34/55 
Cadmium 3/55 
Calcium 55/55 
Chromium 55/55 
Cobalt 52/55 
Copper 50/55 
Cyanide 2/55 

Hexavalent Chromium 3/17 
Iron 55/55 
Lead 55/55 
Magnesium 55/55 
Manganese 55/55 
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Surface Soil «4 Feet)(1) Subsurface Soil (4 to 12 Feet)(2) 
Concentration Location of Frequency Concentration Location of 

Range(S) Maximum of Range(S) Maximum 

Detection Detection(4) Detection 
16 003-S8-P06-01 2/57 110-3600 003-S8-032-03 

16-530 003-S8-P03-01 1/57 67 003-S8-054-02 
11-1700 003-S8-017 -01 4/57 13-240 003-S8-054-02 

13-28 003-S8-017-01 4/57 15-140 S8-02-0406 
12-40 003-S8-073-01 1/57 84 003-S8-030-02 

11-400 003-S8-017-01 1/57 50 003-S8-054-02 
11-250 003-S8-017-01 2/57 41-78 S8-02-0406 

10-5600 003-S8-017-01 6/57 12-840 003-S 8-054-02 
15-760 003-S8-028-01 1/57 44 003-S8-054-02 

15-1100 003-S8-P03-01 2/57 20-120 003-S8-054-02 
55-78 003-S8-P03-01 4/58 56-2300 003-S8-032-03 

NO NO 1/57 50 003-S8-054-02 
29-5000 003-S8-P03-01 7/57 23-570 003-S8-054-02 
45-54 003-S8-046-01-0 1/58 120 003-S 8-058-03 

12-4800 003-S8-P03-01 7/57 11-590 003-S8-054-02 

150 003-S 8-030-0 1 0/55 NO NO 
230-290 003-S8-050-01-0 0/55 NO NO 

498-7830 003-S 8-037 -01-0 58/58 1090-7090 003-S 8-035-02 
2.8-3.4 003-S8-017-01 0/51 NO NO 

0.42-13.8 003-S8-071-01 48/58 0.25-13.6 003-S8-032-03 
7.3-201 S8-03-0001 57/58 5.4-70.4 003-S8-032-03 
0.07-0.7 003-S 8-058-0 1 35/58 0.05-0.44 003-S8-035-02 
0.46-0.75 003-S 8-035-0 1 1/58 0.38 003-S8-039-03 

768-34100 003-S 8-028-0 1 58/58 791-46500 003-S8-038-03 
3.6-91 003-S 8-036-0 1 54/58 3.7-618 S8-02-0406 

2.4-10.4 003-S8-058-01-0 55/58 1.6-11.4 003-S8-P09-03 
0.8-1360 003-S8-035-01 52/58 0.69-57.7 S8-07-0406 
1.1-90.4 S8-02-0204-0 2/58 140-148 S8-07-0406 

2-6 003-S8-035-01 0/18 NO NO 
2430-48400 003-S8-017-01 58/58 3400-23300 003-S8-032-03 
. 1.6-733 003-S8-017-01 56/58 0.88-515 S8-07-0406 
153-14100 003-S 8-035-0 1 58/58 286-20000 003-S8-038-03 
31.2-2490 S8-03-0001 58/58 35.2-1180 003-S 8-055-02 

Subsurface Soil (>12 Feet)(J) 
Frequency Concentration Location of 

of Range(S) Maximum 
Detection(4) Detection 

0/5 NO NO 
0/5 NO NO 
0/5 NO NO 
1/5 43 S8-07-1416 
0/5 NO NO 
0/5 NO NO 
0/5 NO NO 
0/5 NO NO 
0/5 NO NO 
0/7 NO NO 
0/5 NO NO 
0/5 NO NO 
0/5 NO NO 
0/7 NO NO 
0/5 NO NO 

NO NO 
NO NO 

717 1700-5450 S8-01-1416 
0/7 NO NO 
7/7. 0.46-2.8 S8-07-1416 
3/7 12-55.2 S8-01-1416 
5/7 0.17-0.23 S8-01-1416 
017 NO NO 
7/7 3490-31900 S8-07-1416 
2/7 12.7-15.9 S8-01-1416 
7/7 2.2-5.4 S8-07-1416 
5/7 4.8-11.8 S8-01-1416 
1/7 2.9 S8-01-1416 

NA(7) NA NA 
7/7 3920-11100 S8-01-1416 
7/7 1.1-5.2 S8-07-1416 
7/7 1480-11400 S8-01-1416 
7/7 79.7-406 S8-07-1416 



Analyte 

Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 
Miscellaneous (mg/kg) 
Total Organic Carbon 
pH 

1 Includes samples: 
003-S8-003-01 
003-S8-004-01 
003-S8-004-01-0 
003-S8-006-01 
003-S8-007-01 
003-S8-008-01 
003-S8-013-01 
003-S8-015-01 
003-S8-015-01-0 
003-S8-016-01 
003-S8-017 -01 
003-S8-018-01 

2 Includes samples: 
003-S8-003-02 
003-S8-004-03 
003-S8-006-03 
003-S8-007 -02 
003-S8-007 -03 
003-S8-008-02 
003-S8-013-02 
003-S8-015-03 
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Surface Soil «4 Feet)(1) Subsurface Soil (4 to 12 Feet)(2) 
Frequency Concentration Location of Frequency Concentration Location of 

of Range(S) Maximum of Range(S) Maximum 
Detection(4) Detection Detection(4) Detection 

9/55 0.05-0.19 003-S8-013-0 1 8/58 0.06-0.32 003-S8-013-02 
51/55 4.9-33.5 003-S8-035-01 52/58 3.6-24.7 003-S8-P09-03 
55/55 147-1130 003-S8-037 -01 58/58 154-1350 003-S8-035-02 
1/47 0.8-1.3 003-S8-058-01 1/49 0.4 003-S8-004-03 

54/55 36.7-364 003-S8-028-01 50/58 41.9-487 003-S8-068-03 
4/53 0.18-0.24 003-S8-04 7 -01 0/56 NO NO 
55/55 2-35.6 003-S8-058-01-0 58/58 4.9-35.3 003-S8-032-03 
51/55 7.9-479 003-S8-035-01 52/58 8.7-207 003-S8-028-02 

12112 740-19000 003-S8-016-01 13/13 480-2200 003-S8-004-03 
14/14 6.85-11.51 S8-01-0001 717 5.63-9.24 S8-01-0608 

003-S8-023-01 003-S8-037-01-0 003-S8-063-01 
003-S 8-026-0 1 003-S8-038-01 003-S8-068-01 
003-S8-027-01 003-S8-039-01 003-S8-070-01 
003-S8-028-01 003-S8-046-01 003-S8-071-01 
003-S8-029-01 003-S 8-046-0 1-0 003-S8-073-01 
003-S8-030-01 003-S8-047-01 003-S8-074-01 
003-S8-032-01 003-S8-050-01 003-S 8-074-01-0 
003-S8-033-01 003-S8-050-01-0 003-S8-300-01 
003-S8-034-01 003-S8-054-01 003-S8-320-01 
003-S8-035-01 003-S 8-055-0 1 003-S8-P01-01 
003-S8-036-01 003-S 8-058-0 1 003-S8-P02-01 
003-S8-037 -01 003-S 8-058-0 1-0 003-S8-P03-01 

003-S 8-027-03 003-S 8-039-03 003-S8-074-03 
003-S 8-028-02 003-S 8-046-03 003-S8-280-01 
003-S 8-029-02 003-S 8-047 -03 003-S8-290-01 
003-S 8-030-02 003-S8-050-02 003-S8-31O-01 
003-S 8-030-03 003-S 8-054-02 003-S 8-310-02 
003-S8-032-03 003-S8-055-02 003-SB-330-01 
003-S 8-033-03 003-S8-055-03 003-S8-330-02 
003-S8-034-03 003-S8-058-02 003-S8-P01-02 

Subsurface Soil (>12 Feet)(3) 
Frequency Concentration Location of 

of Range(S) Maximum 
Detection(4) Detection 

017 ND ND 
117 20.5 S8-01-1416 
7/7 198-1130 S8-07-1416 
017 NO NO 
417 81.8-337 S8-07-1416 
017 ·NO NO 
717 9.4-23.4 S8-01-1416 
517 11.6-29.5 S8-07-1416 

NA NA 
7.55-8.66 S8-07-1416 

003-S8-P04-01 S8-01-0001 
003-S8-P05-01 S8-01-0001-0 
003-S8-P06-01 S8-02-0001 
003-S8-P07-01 S8-02-0204 
003-S8-P08-01 S8-02-0204-0 
003-S8-P09-01 S8-03-0001 
003-S8-P09-01-0 S8-04-0001 
003-S8-P10-01 S8-05-0001 
003-S8-P10-01-0 S8-06-0002 
003-S8-P11-01 
003-S8-P11-01-0 
003-S8-P12-01 

003-S8-P06-02-8R S8-05-1012 
003-S8-P06-03 S8-00·0608 
003-S8·P07-03 S8-07-0406 
003-SB-f'08-03 
003-S8-P09-02 
003-S8-P09-03 
003-S8-P10-03 
003-S8-P11-03 
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Analyte Surface Soil «4 Feet)(1) Subsurface Soil (4 to 12 Feet)(2) 
Frequency Concentration Location of Frequency 

of Range(5) Maximum of 
Detection(4) Detection Detection(4) 

2 Includes samples: (continued) 
003-S B-O 16-03 003-SB-035-02 003-S B-058-03 
003-SB-017-03 003-SB-036-02 003-SB-063-03 
003-SB-018-02 003-SB-036-03 003-S B-068-03 
003-S B-023-03 003-SB-037 -02 003-SB-070-03 
003-S B-026-03 003-SB-037 -03 003-SB-071-03 
003-S B-027 -02 003-SB-038-03 003-SB-073-03 

3 Includes samples: 
003-8B-007 -05-BR 003-SB-280-04 003-SB-290-11 
003-SB-007-11-BR 003-SB-280-05 003-SB-290-12 
003-SB-023-05-BR 003-SB-280-06 003-SB-290-13 
003-SB-023-15-BR 003-SB-280-07 003-SB-290-14 
003-SB-027 -05-BR 003-SB-280-08 003-SB-300-02 
003-SB-027 -06-BR 003-SB-280-09 003-SB-300-03 
003-SB-030-04-BR 003-SB-280-10 003-SB-300-04 
003-SB-036-05-BR 003-SB-280-10-0 003-SB-300-05 
003-SB-036-05-BR-0 003-SB-280-11 003-SB-300-06 
003-SB-036-07 -BR 003-SB-290-02 003-SB-300-07 
003-SB-037-05-BR 003-SB-290-03 003-SB-300-08 
003-SB-037 -1 O-BR 003-SB-290-04 003-SB-300-09 
003-SB-055-05-BR 003-SB-290-05 003-SB-300-10 
003-SB-058-05-BR 003-SB-290-06 003-SB-31 0-03 
003-SB-058-05-BR-0 003-SB-290-06-0 003-SB-31 0-04 
003-SB-058-15-BR 003-SB-290-07 003-SB-31 0-05 
003-SB-063-04-BR 003-SB-290-08 003-SB-31 0-05-0 
003-SB-063-14-BR 003-SB-290-09 003-SB-31 0-06 
003-SB-280-03 003-SB-290-10 003-SB-31 0-07 

4 Frequency of detection determined considering a duplicate pair as one sample. 
5 Concentration range determined considering duplicate sample results as individual data points. 
6 Not Oetected. 
7 Not Analyzed. 

Concentration Location of 
Range(5) Maximum 

Detection 

003-SB-P01-03-BR 
003-SB-P02-02 
003-SB-P02-03 
003-SB-P03-03 
003-SB-P04-03 
003-SB-P05-02 

003-SB-31 0-08 
003-SB-31 0-09 
003-S B-31 0-09-0 
003-SB-31O-10 
003-S B-31O-11 
003-S B-31O-12 
003-S B-31O-13 
003-SB-320-02 
003-SB-320-02-0 
003-S B-32 0-03 
003-SB-320-04 
003-S B-32 0-05 
003-SB-320-05-0 
003-SB-320-06 
003-S B-32 0-07 
003-SB-320-08 
003-S B-32 0-09 
003-SB-320-10 
003-SB-320-11 

Subsurface Soil (>12 Feet)(J) 
Frequency Concentration Location of 

of Range(5) Maximum 
Detection(4) Detection 

003-SB-P12-03 
SB-01-0608 
SB-02-0406 
SB-02-0608 
SB-03-1012 
SB-04-1012 

003-SB-320-12 003-SB-P06-05-BR 
003-SB-320-12-0 003-SB-P06-07 -BR 
003-SB-320-13 003-SB-P09-05-BR 
003-SB-330-03 003-SB-P09-09-BR 
003-S B-330-04 003-SB-P12-05-BR 
003-SB-330-05 003-SB-P12-11-BR 
003-SB-330-06 SB-01-1416 
003-SB-330-06-0 SB-03-1214 
003-SB-330-07 SB-04-1214 
003-SB-330-08 SB-05-1315 
003-SB-330-09 SB-06-1214 
003-SB-330-10 SB-07-1416 
003-SB-330-11 SB-07-2830 
003-SB-330-12 
003-SB-P01-05-BR 
003-SB-P01-09-BR 
003-SB-P02-05-BR 
003-SB-P02-05-BR-0 
003-SB-P02-15-BR 



Analyte 
Frequency 

of 
Detection(4) 

Volatile Organic Compounds (ug/L) 
1,1,1-Trichloroethane 22/57 
1,1,2-Trichloroethane 4/57 
1,1-0ichloroethane 39/57 . 
1,1-0ichloroethene 37/57 
1 ,2-0ichloroethane 6/57 

1 ,2-0ichloroethene (total) 3/3 

2-Butanone 1/3 
Acetone 115 
Benzene 1/57 
Carbon Disulfide 1/57 
Chloroform 1/57 
Chloromethane 7/57 
cis-l,2-dichloroethene 42/54 
Ethylbenzene 4/57 

M+p-Xylenes 4/54 
Methylene Chloride 1/57 
o-Xylene 4/54 
Tetrachloroethene 2BI57 
Toluene 5/57 
Trans-l,2-dichloroethene 36/54 
Trichloroethene 54/57 
Vinyl Chloride 13/57 
SemlYolatlle Organic Compounds (ug/L) 
2,4-0imethylphenol 2/57 
2-Methylnaphthalene 1/57 
2-Methylphenol 1/57 
4-Chloro-3-methylphenol 1/57 
4-Methylphenol 1/57 

TABLE 4-16 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - UNFILTERED 
NIROP FRIDLEY, MINNESOTA 

PAGE 1 OF 3 

Shallow Wells(1) Intermediate Wells(2) 
Concentration Location of Frequency Concentration Location of 

Range(S) Maximum of Range(S) Maximum 

Detection Detection(4) Detection 

0.2-690 003-TW-033-01 0/6 NO(6) NO 
0.2-1 003-TW-033-0 1 0/6 NO NO 

0.2-110 003-TW-017 -01 5/6 2.4-17 003-MS-301-01 
0.2-3BO 003-TW-033-0 1 5/6 0.9-13 003-MS-321-01 
0.3-B.2 003-TW-033-0 1 1/6 1.7 003-MS-301-0 1 

100-12000 GW-Ol NA(7) NA NA 

270 GW-02-0 R(B) R R 
0.2 003-TW-070-01 R R R 
0.2 003-TW-017-01 0/6 NO NO 
31 GW-02-0 0/6 NO NO 
0.7 003-TW-039-0 1 0/6 NO NO 

0.2-0.5 003-MS-30S-0 1 3/6 0.3-1.2 003-MS-331-01 
0.2-1500 003-TW-O 17 -01 5/6 5-5BO 003-MS-331-01 
0.2-B20 003-TW-P04-01 2/6 0.2-0.3 003-MS-331-011 

003-MS-331-01-0 
0.5-7BO 003-TW-P04-01 2/6 0.2-0.7 003-MS-331-01 

640 003-TW-Pl0-0l 0/6 NO NO 
0.3-750 003-TW-P04-0 1 1/6 0.3-1 003-MS-331-01-0 
0.2-160 GW-Ol 3/6 3.B-6.B 003-MS-331-01 
0.4-240 003-TW-Pl0-0l 2/6 0.6-1.6 003-MS-331-01 

0.2-1900 003-TW-Pl0-0l 4/6 0.7-1400 003-MS-321-0 1-0 
0.6-140000 GW-Ol 5/6 150-59000 003-MS-331-01 

0.2-40 003-TW-P09-01 4/6 0.4-9.5 003-MS-331-0 1-0 

3-5 GW-Ol 0/6 NO NO 
2 003-TW-026-01 0/6 NO NO 
2 GW-Ol 0/6 NO NO 
9 003-TW-032-01 0/6 NO NO 
11 GW-Ol 0/6 NO NO 

Deep Wells(3) 

Frequency Concentration Location of 

of Range(S) Maximum 
Detection(4) Detection 

0/6 NO NO 
0/6 NO NO 
1/6 0.9 003-MS-2BO-Ol 
1/6 0.3 003-MS-2BO-Ol 
0/6 NO NO 

NA· NA NA 

R R R 
R R R 

0/6 NO NO 
0/6 NO NO 
0/6 NO NO 
3/6 0.2-0.6 003-MS-31O-0 1 
6/6 1.2~ 11 003-MS-2BO-Ol 
0/6 . NO NO , 

0/6 NO NO 
0/6 NO NO 
0/6 NO NO 
4/6 0.3-22 003-MS-330-01 
1/6 0.2 003-MS-2BO-Ol 
4/6 0.3-1.6 003-MS-320-01 
6/6 0.7-61 003-MS-2BO-Ol 
0/6 NO NO 

0/6 NO NO 
0/6 NO NO 
0/6 NO NO 

",.-

0/6 NO NO 
0/6 NO NO 



Analyte 
Frequency 

of 
Detection(4) 

Bis(2-Ethylhexyl)phthalate 4/57 

Butylbenzyl Phthalate 7/57 
Oi-n-butyl phthalate 3/57 

Oi-n-octyl phthalate 1/57 
Oiethyl Phthalate 1/57 
Naphthalene 2/57 
Pentachlorophenol 2/57 
Phenol 3/57 
Inorganlcs (ug/L) 
Aluminum 25157 

Arsenic 19/57 

Barium 57/57 

Beryllium 7/57 
Calcium 57/57 

Chromium 45/57 
Cobalt 12/57 

Copper 15/57 
Cyanide 4/54 

Iron 55/57 
Lead 14/57 

Magnesium 57/57 
Manganese 56/57 

Mercury 2/57 

Nickel 26/57 

Potassium 57/57 

Selenium 21/51 
Sodium 57/57 

TABLE 4-16 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - UNFILTERED 
NIROP FRIDLEY, MINNESOTA 

PAGE 2 OF 3 

Shallow We"s(1) Intermediate We"s(2) 
Concentration Location of Frequency Concentration Location of 

Range(5) Maximum of Range(5) Maximum 

Detection Detection(4) Detection 
1 003-lW-023-011 0/6 NO NO 

003-lW-036-0 11 
003-lW-P01-011 
003-lW-P12-01 

1-6 003-lW-008-01 0/6 NO NO 
1 003-lW-006-011 0/6 NO NO 

003-lW-P02-011 
003-lW-P08-01 

1 003-lW-070-01 0/6 NO NO 
1 003-lW-032-01 0/6 NO NO 

1-120 003-lW-026-0 1 0/6 NO NO 
1-3 003-lW-026-0 1 0/6 NO NO 

5-10 GW-01 1/6 1 003-MS-331-01-0 

25.3-19400 GW-01 1/6 567-712 003-MS-331-01-0 
1-11 GW-01 3/6 1.4-9.4 003-MS-321-01-0 

12.7-380 GW-01 6/6 7.3-89.7 003-MS-321-01-0 
0.3-0.7 003-lW-036-0 1 0/6 NO NO 

50500-265000 003-lW-004-0 1 6/6 56600-375000 003-MS-31 1-0 1 
6.4-286 GW-01 5/6 11.7-26.7 003-MS-31 1-01 
5.9-57.3 003-lW-036-01 0/6 NO NO 

3-172 GW-01 1/6 5.7 003-MS-281-01 
5.9-291 GW-01 2/6 7-8.6 003-MS-331-01-0 

515-27000 GW-01 6/6 2830-11000 003-MS-281-01 
0.8-17.7 003-lW-036-0 1 0/6 NO NO 

10500-81900 003-lW-004-0 1 6/6 32000-110000 003-MS-31 1-01 
19.5-3200 003-lW-0 18-0 1 6/6 251-1760 003-MS-31 1-01 
0.21-0.26 003-lW-007 -01 2/6 0.2-0.57 003-MS-331-01-0 
5.1-87.9 003-lW-036-01 1/6 5.2 003-MS-331-01 

1660-9430 GW-01 6/6 2630-4260 003-MS-281-01 
1.9-142 003-lW-036-01 0/6 NO NO 

5080-107000 003-lW-047-01 6/6 5690-132000 003-MS-331-0 1-0 

Deep We"s(3) 
Frequency Concentration Location of 

of Range(5) Maximum 
Detection(4) Detection 

0/6 NO NO 

0/6 NO NO 
1/6 1 003-MS-280-01 

0/6 NO NO 
0/6 NO NO 
0/6 NO NO 
0/6 NO NO 
0/6 NO NO 

1/6 36.3 003-MS-290-01 
0/6 NO NO 
6/6 27.9-64.5 003-MS-290-01 
0/6 NO NO 
6/6 114000-202000 003-MS-300-01 
4/6· 6.5-16.2 003-MS-300-01 
0/6 NO NO 
0/6 NO NO 
2/6 6-9 003-MS-320-01 
6/6 465-2830 003-MS-31 0-01 
1/6 1.7 003-MS-330-01 
6/6 43000-63800 003-MS-300-01 
6/6 167-566 003-MS-300-0 1 
0/6 NO NO 
0/6 NO NO 
6/6 2290-3200 003-MS-31O-01 
0/6 NO NO 
6/6 11600-29400 003-MS-31O-01 



Analyte 

Thallium 
Vanadium 
Zinc 

1 Includes samples: 
003-MS-28S-0 1 
003-MS-29S-01 
003-MS-30S-0 1 
003-MS-31 S-O 1 
003-MS-32S-01 
b03-MS-33S-0 1 
003-TW-003-0 1 
003-TW-004-01 
003-TW-006-0 1 
003-TW-007 -01 
003-TW-008-01 

2 Includes samples: 
003-MS-281-01 
003-MS-291-01 

3 Includes samples: 
003-MS-28D-01 
003-MS-29D-01 

TABLE 4-16 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - UNFILTERED 
NIROP FRIDLEY, MINNESOTA 

PAGE 3 OF 3 

Shallow Wells(1) Intermediate Wells(2) 
Frequency Concentration Location of Frequency Concentration Location of 

of Range(S) Maximum of Range(S) Maximum 
Detection(4) Detection Detection(4) Detection 

3/57 1.1-2.2 003-MS-29S-01 0/6 ND ND 
14/57 2.1-53.9 GW-01 1/6 3.1 003-MS-321-01-D 
17/57 13.S-1S9 GW-01 S/6 7.6-229 003-MS-291-01 

003-TW-013-01 003-TW-030-01-D 003-TW.-047-01-D 
003-TW-01S-01 003-TW-032-01 003-TW-OSO-O 1 
003-TW-016-01 003-TW-033-0 1 003-TW-OS4-0 1 
003-TW-O 17 -01 003-TW-034-0 1 003-TW-OSS-O 1 
003-TW-018-01 003-TW-035-0 1 003-TW-OS8-01 
003-TW-023-01 003-TW-036-0 1 003-TW-063-0 1 
003-TW-026-0 1 003-TW-037 -01 003-TW-068-0 1 
003-TW-027 -01 003-TW-038-0 1 003-TW-070-0 1 
003-TW-028-01 003-TW-039-01 003-TW-071-0 1 
003-TW-029-01 003-TW-046-0 1 003-TW-073-01 
003-TW-030-0 1 003-TW-047-01 003-TW-073-0 1-D 

003-MS-301-01 003-MS-321-01 003-MS-331-01 
003-MS-31 1-01 003-MS-321-01-D 003-MS-331-01-D 

003-MS-30D-01 003-MS-32D-01 
003-MS-31 D-01 003-MS-33D-01 

4 Frequency of detection determined considering a duplicate pair as one sample. 
5 Concentration range determined considering duplicate sample results as individual data points. 
6 Not Detected. 
7 Not Analyzed. 
8 All results for this parameter in these samples were rejected during data validation. 

Deep Wells(3) 

Frequency Concentration Location of 

of Range(S) Maximum 
Detection(4) Detection 

0/6 ND ND 
0/6 ND ND 
2/6 20.3-27.7 003-MS-28D-01 

003-TW-074-01 003-TW-P 10-01 
003-TW-PO 1-0 1 003-TW-P10-01-D 
003-TW-P02-01 003-TW-P11-01 
003-TW-P03-0 1 003-TW-P12-01 
003-TW-P04-0 1 GW-01 
003-TW-POS-O 1 GW-02 
003-TW-P06-0 1 GW-02-D 
003-TW-P06-0 1-D GW-03 
003-TW-P07-01 
003-TW-P08-0 1 
003-TW-P09-01 



Analyte 
Frequency 

of 
Detection(4) 

INORGANICS (UG/L) 

Aluminum 1/57 
Arsenic 17/57 
Barium 55/57 
Beryllium 7/57 
Calcium 57/57 
Chromium 41/57 
Cobalt 16/57 
Copper 5/57 
Iron 54/57 
Lead 2/57 
Magnesium 57/57 
Manganese 57/57 
Mercury 0/57 
Nickel 27/57 
Potassium 57/57 
Selenium 20/54 
Sodium 57/57 
Thallium 3/57 
Vanadium 7/57 
Zinc 5/57 

1 Includes samples: 
003-MS-28S-F1 
003-M S-29S-F 1 
003-MS-30S-F1 
003-MS-31 S-F1 
003-MS-32S-F1 
003-MS-33S-F1 

TABLE 4-17 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - FILTERED 
NIROP FRIDLEY, MINNESOTA 

PAGE 1 OF 2 

Shallow Wells(1) Intermediate Wells(2) 
Concentration Location of Frequency Concentration Location of Frequency 

Range(S) Maximum of Range(S) Maximum of 

Detection Detection(4) Detection Detection(4) 

196-370 GW-02-F 0/6 NO(6) NO 0/6 
1-22.9 003-TW-034-F 1 3/6 1.1-8.9 003-M S-321-F 1-0 0/6 

14.7-147 GW-01-F 5/6 30.3-90 003-MS-321-F1-0 6/6 
0.3-0.4 003-TW-023-F 1 0/6 NO NO 0/6 

48100-265000 003-TW-004-F 1 6/6 48300-371000 003-MS-311-F1 6/6 
5.9-20.1 003-MS-31 S-F1 5/6 9.4-22 003-MS-311-F1 6/6 
2.2-13.1 003-TW-038-F 1 0/6 NO NO 0/6 
3.3-23.6 GW-01-F 0/6 NO NO 0/6 

348-17700 003-TW-P12-F1 6/6 1380-8990 003-MS-321-F1-0 6/6 
1.1-1.2 003-TW-073-F 1 0/6 NO NO 0/6 

10100-81200 003-TW-004-F 1 6/6 30600-109000 003-MS-311-F1 6/6 
3.8-2920 003-TW-018-F1 6/6 212-1740 003-MS-311-F1 6/6 

NO NO 2/6 0.2-0.44 003-MS-281-F1 0/6 
4.1-33.7 003-TW-016-F1 0/6 NO NO 0/6 

1700-5930 003-TW-004-F 1 6/6 2620-4280 003-MS-281-F1 6/6 
10.3-131 003-TW-036-F 1 1/6 5.1 003-MS-321-F1 0/6 

5460-110000 003-TW-047-F1 6/6 5790-129000 003-MS-331-F1-0 6/6 
1-1.9 003-TW-027 -F 1 0/6 NO NO 0/6 
2-4 003-TW-P06-F1-0 1/6 3.4 003-MS-331-F1 0/6 

7.5-43.9 003-TW-006-F 1 2/6 28.7-87.8 003-MS-291-F1 1/6 

003-TW-003-F1 003-TW-015-F1 003-TW-027 -F 1 
003-TW-004-F 1 003-TW-O 16-F 1 003-TW-028-F 1 
003-TW-006-F1 003-TW-O 17 -F 1 003-TW-029-F1 
003-TW-007 -F 1 003-TW-018-F1 003-TW-030-F 1 
003-TW-008-F 1 003-TW-023-F1 003-TW-030-F 1-0 
003~ TW-O 13-F 1 003-TW-026-F1 003-TW-032-F1 

Deep Wells(3) 

Concentration Location of 
Range(S) Maximum 

Detection 

NO NO 
NO NO 

26.8-63.9 003-MS-290-F1 
NO NO 

117000-210000 003-MS-300-F1 
6.8-18.2 003-MS-300-F 1 

NO NO 
NO NO 

171-2510 003-MS-300-F1 
NO NO 

43900-66300 003-MS-300-F1 
157-588 003-MS-300-F1 

NO NO , 

NO NO 
2310-3130 003-MS-31D-F1 

NO NO 
12100-29600 003-MS-320-F1 

NO NO 
NO NO 
17.7 003-MS-290-F1 

003-TW-033-F 1 
003-TW-034-F 1 
003-TW-035-F1 
003-TW-036-F 1 
003-TW-037-F1 
003-TW-038-F1 



TABLE 4-17 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS - FILTERED 
NIROP FRIDLEY, MINNESOTA 

PAGE 2 OF 2 

. 1 Includes samples: (continued) 
003-TW-039-F 1 003-TW-OS8-F 1 003-TW-07 4-F 1 003-TW-P06-F 1-0 
003-TW-046-F1 003-TW-063-F1 003-TW-P01-F1 003-TW-P07 -F1 
003-TW-047-F1 003-TW-068-F1 003-TW-P02-F1 003-TW-P08-F1 
003-TW-047-F1-0 003-TW-070-F1 003-TW-P03-F 1 003-TW-P09-F 1 
003-TW-OSO-F1 003-TW-071-F1 003-TW-P04-F 1 003-TW-P1 0-F1 
003-TW-OS4-F1 003-TW-073-F1 003-TW-POS-F1 003-TW-P1 0-F1-0 
003-TW-OSS-F1 003-TW-073-F1-0 003-TW-P06-F 1 003-TW-P11-F1 

2 Includes samples: 
003-MS-281-F1 003-MS-321-F1 
003-MS-291-F1 003-MS-321-F1-0 
003-MS-301-F1 003-MS-331-F1 
003-MS-311-F1 003-MS-331-F1-0 

3 Includes samples: 
003-MS-280-F1 003-MS-31O-F1 
003-MS-290-F 1 003-MS-320-F1 
003-MS-300-F1 003-MS-330-F1 

4 Frequency of detection determined considering a duplicate pair as one sample. 
S Concentration range determined considering duplicate sample results as individual data points. 
6 Not Detected. 

003-TW-P12-F1 
GW-01-F 
GW-02-F 
GW-02-F-0 
GW-03-F 



GROUP OPERATIONS ANTICIPATED CONTAMINANTS 
(FROM WORKPLAN) 

1 1,1,1-TCAfTCE STORAGE VOC 

2 DEGREASING VOC, DRO/GRO 

2 DEGREASING VOC, DRO/GRO 

2 DEGREASING VOC, DRO/GRO 

3 HEAT TREAT METALS, INORGANICS, PCBs 

4 MACHINING VOC, DRO/GRO, PCBs 

5 PAINTING METALS, VOC 

6 PEPSET STORAGE VOC,SVOC 

7 PLATING VOC, DRO/GRO, METALS 

· TABLE 4-18 

EVALUATION OF AOC GROUPS 
NIROP FRIDLEY, MINNESOTA 

AOC# SAMPLE KEY MEASURED 
DEPTH CONTAMINANT 

3 4-8 ft. xylenes, 2 ug/kg 

58 0-4 ft. tce, 490 ug/kg 

39 0-4 ft. toluene, 14 ug/kg 
8-12 ft. toluene, 19 ug/kg 

16 0-4 ft. tce, 12 ug/kg 

46 

'30 0-4 ft. aroclor 1016, 150ug/kg 

35 0-4 ft. metals 
8-12 ft. tce, 36 ug/kg 

63 0-4 ft. pce, 18 ug/kg 

50 0-4 ft. toluene, 12 ug/kg 

COMMENT 

highest concentration of any chlorinated solvent or BTEX 

highest concentration of any chlor. solvent, BTEX, or SVOC -
concentration at 4-8 ft. is only 3 ug/kg 

also, xylenes at 7 ug/kg. No chlorinated solvents detected. 
also, xylenes at 10 ug/kg. No chlorinated solvents detected. 
only chlorinated solvent greater than 10 ug/kg 

no PCBs detected, no metals out of normal range 

only PCB detect. No chlor solv, BTEX, or SVOC > 10 ug/kg 

chrome IIIN!: 84/6 ug/kg, pb = 15 ug/kg, zn - 479 ug/kg 
only chlorinated solvent greater than 10 ug/kg 

only chlorinated solvent greater than 10 ug/kg 

only chlorinated solvent greater than 10 ug/kg 
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AOC15
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
ACETONE                     270
XYLENES, TOTAL              9  J

AOC15 (DUP)
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
ACETONE                     230  J

P09
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
TOLUENE                     9  J
XYLENES, TOTAL              6  J
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  26  J

P09 (DUP)
Depth = 0.0 - 4.0'
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  22  J

AOC06
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
ACETONE                     3  J
Semivolatile Organics (ug/kg)
ANTHRACENE                  20  J
BENZO(A)ANTHRACENE          210  J
BENZO(A)PYRENE              120  J
BENZO(B)FLUORANTHENE        180  J
BENZO(G,H,I)PERYLENE        65  J
BENZO(K)FLUORANTHENE        120  J
CHRYSENE                    180  J
DIBENZO(A,H)ANTHRACENE      36  J
FLUORANTHENE                320  J
INDENO(1,2,3-CD)PYRENE      73  J
PHENANTHRENE                76  J
PYRENE                      290  J

AOC13/AOC14
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  5  J
4-METHYL-2-PENTANONE        2  J
ACETONE                     52  J
TOLUENE                     1  J
XYLENES, TOTAL              1  J
Semivolatile Organics (ug/kg)
FLUORANTHENE                13  J
PYRENE                      13  J

AOC17
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  5  J
4-METHYL-2-PENTANONE        2  J
TOLUENE                     1  J
XYLENES, TOTAL              1  J
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE         120  J
ACENAPHTHENE                210  J
ACENAPHTHYLENE              760
ANTHRACENE                  640
BENZO(A)ANTHRACENE          2700
BENZO(A)PYRENE              1700
BENZO(B)FLUORANTHENE        2100
BENZO(G,H,I)PERYLENE        640
BENZO(K)FLUORANTHENE        1300
CARBAZOLE                   400
CHRYSENE                    1700
DI-N-BUTYL PHTHALATE        28  J
DIBENZO(A,H)ANTHRACENE      400
DIBENZOFURAN                250  J
FLUORANTHENE                5600
FLUORENE                    400
INDENO(1,2,3-CD)PYRENE      830
NAPHTHALENE                 55  J
PHENANTHRENE                4500
PYRENE                      4000

AOC74
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  5  J
4-METHYL-2-PENTANONE        2  J
TETRACHLOROETHENE           2  J
TRICHLOROETHENE             3  J

AOC74 (DUP)
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  9  J
4-METHYL-2-PENTANONE        2  J
TOLUENE                     2  J
XYLENES, TOTAL              1  J

AOC04
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  5  J
4-METHYL-2-PENTANONE        2  J
XYLENES, TOTAL              1  J
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE          11  J
CHRYSENE                    13  J
FLUORANTHENE                19  J
PYRENE                      21  J

AOC04 (DUP)
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  3  J
4-METHYL-2-PENTANONE        1  J

AOC08/AOC09
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  3  J
TRICHLOROETHENE             1  J

P02
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
ACETONE                     170  J
TRICHLOROETHENE             3  J
XYLENES, TOTAL              4  J
Semivolatile Organics (ug/kg)
ACENAPHTHENE                37  J
ANTHRACENE                  51  J
BENZO(A)ANTHRACENE          180  J
BENZO(A)PYRENE              130  J
BENZO(B)FLUORANTHENE        170  J
BENZO(G,H,I)PERYLENE        47  J
BENZO(K)FLUORANTHENE        120  J
BIS(2-ETHYLHEXYL)PHTHALATE  20  J
CARBAZOLE                   35  J
CHRYSENE                    170  J
DI-N-OCTYL PHTHALATE        12  J
FLUORANTHENE                390
FLUORENE                    23  J
INDENO(1,2,3-CD)PYRENE      86  J
PHENANTHRENE                300  J
PHENOL                      45  J
PYRENE                      290  J

AOC07
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
ACETONE                     31  J
TOLUENE                     1  J
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE         12  J
ACENAPHTHENE                20  J
ANTHRACENE                  31  J
BENZO(A)ANTHRACENE          110  J
BENZO(A)PYRENE              84  J
BENZO(B)FLUORANTHENE        91  J
BENZO(G,H,I)PERYLENE        50  J
BENZO(K)FLUORANTHENE        65  J
CARBAZOLE                   20  J
CHRYSENE                    97  J
DIBENZO(A,H)ANTHRACENE      29  J
FLUORANTHENE                240  J
FLUORENE                    15  J
INDENO(1,2,3-CD)PYRENE      54  J
PHENANTHRENE                180  J
PYRENE                      190  J

P03
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  17  J
4-METHYL-2-PENTANONE        2  J
ACETONE                     91  J
CARBON DISULFIDE            1  J
ETHYLBENZENE                1  J
TOLUENE                     1  J
TRICHLOROETHENE             1  J
XYLENES, TOTAL              3  J
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE         78  J
ACENAPHTHENE                380
ACENAPHTHYLENE              19  J
ANTHRACENE                  610
BENZO(A)ANTHRACENE          3500
BENZO(A)PYRENE              1500
BENZO(B)FLUORANTHENE        3600
BENZO(G,H,I)PERYLENE        820
BENZO(K)FLUORANTHENE        910
CARBAZOLE                   530
CHRYSENE                    1600
DI-N-BUTYL PHTHALATE        13  J
DIBENZO(A,H)ANTHRACENE      370
DIBENZOFURAN                150  J
FLUORANTHENE                5200
FLUORENE                    290  J
INDENO(1,2,3-CD)PYRENE      1100
NAPHTHALENE                 78  J
PHENANTHRENE                5000
PYRENE                      4800

AOC32
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
1,2-DICHLOROETHENE (TOTAL)  11
4-METHYL-2-PENTANONE        5  J
ACETONE                     20
TETRACHLOROETHENE           1  J
TOLUENE                     1  J
TRICHLOROETHENE             1  J
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE          36  J
BENZO(A)PYRENE              25  J
BENZO(B)FLUORANTHENE        33  J
BENZO(G,H,I)PERYLENE        21  J
BENZO(K)FLUORANTHENE        25  J
BIS(2-ETHYLHEXYL)PHTHALATE  18  J
CHRYSENE                    21  J
FLUORANTHENE                49  J
INDENO(1,2,3-CD)PYRENE      15  J
PHENANTHRENE                32  J
PYRENE                      43  J

AOC73
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE       1  J
1,2-DICHLOROETHENE (TOTAL)  15
2-BUTANONE                  4  J
4-METHYL-2-PENTANONE        2  J
TETRACHLOROETHENE           3  J
TOLUENE                     1  J
TRICHLOROETHENE             110
XYLENES, TOTAL              1  J
Semivolatile Organics (ug/kg)
BENZO(G,H,I)PERYLENE        12  J
DI-N-OCTYL PHTHALATE        40  J
FLUORANTHENE                12  J
PYRENE                      12  J

AOC03
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  2  J
4-METHYL-2-PENTANONE        1  J
ACETONE                     33  J
XYLENES, TOTAL              1  J

AOC16
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  2  J
4-METHYL-2-PENTANONE        10  J
CARBON DISULFIDE            1  J
TOLUENE                     1  J
TRICHLOROETHENE             12
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE          19  J
BENZO(A)PYRENE              22  J
BENZO(B)FLUORANTHENE        19  J
BENZO(G,H,I)PERYLENE        15  J
BENZO(K)FLUORANTHENE        25  J
CHRYSENE                    26  J
DIBENZO(A,H)ANTHRACENE      11  J
FLUORANTHENE                29  J
INDENO(1,2,3-CD)PYRENE      19  J
PYRENE                      26  J

AOC29
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  50  J
4-METHYL-2-PENTANONE        51  J
CARBON DISULFIDE            13  J
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE          18  J
BENZO(A)PYRENE              15  J
BENZO(B)FLUORANTHENE        12  J
BENZO(K)FLUORANTHENE        14  J
CHRYSENE                    21  J
FLUORANTHENE                39  J
PHENANTHRENE                29  J
PYRENE                      35  J

P05
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  74  J
ACETONE                     140

AOC63
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE       28
2-BUTANONE                  3  J
4-METHYL-2-PENTANONE        1  J
ACETONE                     21
TETRACHLOROETHENE           18
TOLUENE                     1  J
TRICHLOROETHENE             4  J
XYLENES, TOTAL              1  J
Semivolatile Organics (ug/kg)
DI-N-BUTYL PHTHALATE        27  J

AOC71
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        58  J

MS-30D
Depth = 0.0 - 5.0'
Volatile Organics (ug/kg)
2-BUTANONE                  190
4-METHYL-2-PENTANONE        120

AOC34
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
TOLUENE                     1  J

AOC35
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  3  J
TOLUENE                     1  J
TRICHLOROETHENE             3  J
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE          39  J
BENZO(A)PYRENE              26  J
BENZO(B)FLUORANTHENE        47  J
BENZO(G,H,I)PERYLENE        17  J
BENZO(K)FLUORANTHENE        26  J
CHRYSENE                    39  J
FLUORANTHENE                92  J
INDENO(1,2,3-CD)PYRENE      21  J
PHENANTHRENE                49  J
PYRENE                      65  J

AOC37
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  81
4-METHYL-2-PENTANONE        21  J
ACETONE                     340
ETHYLBENZENE                2  J
TETRACHLOROETHENE           16  J
TOLUENE                     5  J
TRICHLOROETHENE             22  J
XYLENES, TOTAL              6  J

AOC37 (DUP)
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
ACETONE                     42
TETRACHLOROETHENE           7  J
TOLUENE                     3  J
TRICHLOROETHENE             10  J

AOC30
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  32  J
4-METHYL-2-PENTANONE        34  J
ACETONE                     200
TOLUENE                     3  J
XYLENES, TOTAL              6  J
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  60  J
PCBs (ug/kg)
AROCLOR-1016                150

AOC23
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
ACETONE                     8  J
TOLUENE                     1  J
TRICHLOROETHENE             4  J

AOC26
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
ACETONE                     200
TRICHLOROETHENE             6  J

AOC28
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        34  J
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE         1000  J
ACENAPHTHENE                650  J
ANTHRACENE                  110  J
FLUORANTHENE                100  J
FLUORENE                    760  J
PHENANTHRENE                1200  J
PYRENE                      340  J

P07
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  5  J
ACETONE                     36  J
TRICHLOROETHENE             1  J

AOC46
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
ACETONE                     59  J

AOC46 (DUP)
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
ACETONE                     280
XYLENES, TOTAL              13  J
Semivolatile Organics (ug/kg)
PHENOL                      54  J

AOC55
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  7  J
4-METHYL-2-PENTANONE        8  J
ACETONE                     14
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  20  J

AOC54
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE       1  J
2-BUTANONE                  4  J
4-METHYL-2-PENTANONE        3  J
BROMOMETHANE                2  J
CARBON DISULFIDE            1  J
ETHYLBENZENE                1  J
TOLUENE                     1  J
XYLENES, TOTAL              2  J
Semivolatile Organics (ug/kg)
ACENAPHTHENE                24  J
ANTHRACENE                  40  J
BENZO(A)ANTHRACENE          120  J
BENZO(A)PYRENE              85  J
BENZO(B)FLUORANTHENE        110  J
BENZO(G,H,I)PERYLENE        40  J
BENZO(K)FLUORANTHENE        59  J
CARBAZOLE                   28  J
CHRYSENE                    110  J
DIBENZO(A,H)ANTHRACENE      38  J
FLUORANTHENE                320  J
FLUORENE                    19  J
INDENO(1,2,3-CD)PYRENE      60  J
PHENANTHRENE                230  J
PYRENE                      230  J

P12
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  2  J
ACETONE                     8  J
TOLUENE                     1  J

AOC36
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  8  J
2-HEXANONE                  1  J
4-METHYL-2-PENTANONE        7  J
ACETONE                     9  J
XYLENES, TOTAL              1  J
Semivolatile Organics (ug/kg)
BENZO(K)FLUORANTHENE        16  J
CHRYSENE                    11  J
FLUORANTHENE                10  J
PYRENE                      12  J

SB-06/TW-03
Depth = 0.0 - 2.0'
Volatile Organics (ug/kg)
ACETONE                     280
STYRENE                     4
TRICHLOROETHENE             7

SB-03
Depth = 0.0 - 1.0'
Volatile Organics (ug/kg)
2-BUTANONE                  5
STYRENE                     9
TRICHLOROETHENE             14

SB-04/TW-02
Depth = 0.0 - 1.0'
Volatile Organics (ug/kg)
TRICHLOROETHENE             16

SB-05
Depth = 0.0 - 1.0'
Volatile Organics (ug/kg)
TRICHLOROETHENE             9

SB-02
Depth = 0.0 - 1.0'
Volatile Organics (ug/kg)
TRICHLOROETHENE             130
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  56
Depth = 2.0 - 4.0'
Volatile Organics (ug/kg)
TETRACHLOROETHENE           90
TRICHLOROETHENE             71
XYLENES, TOTAL              4
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  920
PYRENE                      52

SB-02 (DUP)
Depth = 2.0 - 4.0'
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  1200
PYRENE                      50

AOC58
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE       56
1,1-DICHLOROETHANE          9  J
1,2-DICHLOROETHENE (TOTAL)  4  J
4-METHYL-2-PENTANONE        10  J
CARBON DISULFIDE            1  J
TETRACHLOROETHENE           4  J
TRICHLOROETHENE             490
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  17  J

AOC58 (DUP)
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE       21
1,1-DICHLOROETHANE          2  J
1,2-DICHLOROETHENE (TOTAL)  3  J
TETRACHLOROETHENE           1  J
TRICHLOROETHENE             120
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  71  J

SB-01/TW-01
Depth = 0.0 - 1.0'
Volatile Organics (ug/kg)
1,2-DICHLOROETHENE (TOTAL)  8
TOLUENE                     1
TRICHLOROETHENE             640
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  160

SB-01/TW-01 (DUP)
Depth = 0.0 - 1.0'
Volatile Organics (ug/kg)
TRICHLOROETHENE             12
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  700

P11
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
CARBON DISULFIDE            6  J

P11 (DUP)
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  93  J
2-HEXANONE                  26  J
4-METHYL-2-PENTANONE        110

AOC27
Depth = 0.0 - 4.0'
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  25  J

AOC47
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  65  J
4-METHYL-2-PENTANONE        47  J
ACETONE                     500
PCBs (ug/kg)
AROCLOR-1254                230  J

P08
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        29  J
ACETONE                     170

P10
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        43  J
ACETONE                     160

P10 (DUP)
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  40  J
4-METHYL-2-PENTANONE        56  J
ACETONE                     130

MS-32D
Depth = 0.0 - 5.0'
Volatile Organics (ug/kg)
2-BUTANONE                  100
4-METHYL-2-PENTANONE        49  J
ACETONE                     770  J
ETHYLBENZENE                10  J
STYRENE                     33  J
TOLUENE                     7  J
XYLENES, TOTAL              45  J

AOC70
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
TRICHLOROETHENE             7  J

AOC39
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  51  J
4-METHYL-2-PENTANONE        30  J
ACETONE                     400
TOLUENE                     14  J
XYLENES, TOTAL              7  J
Semivolatile Organics (ug/kg)
ACENAPHTHENE                29  J
ANTHRACENE                  50  J
BENZO(A)ANTHRACENE          330  J
BENZO(A)PYRENE              170  J
BENZO(B)FLUORANTHENE        300  J
BENZO(G,H,I)PERYLENE        140  J
BENZO(K)FLUORANTHENE        140  J
CARBAZOLE                   31  J
CHRYSENE                    190  J
DIBENZO(A,H)ANTHRACENE      96  J
DIBENZOFURAN                11  J
FLUORANTHENE                570
FLUORENE                    25  J
INDENO(1,2,3-CD)PYRENE      170  J
PHENANTHRENE                340  J
PYRENE                      440AOC38

Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  2  J
2-HEXANONE                  1  J
4-METHYL-2-PENTANONE        2  J
CARBON DISULFIDE            1  J
TETRACHLOROETHENE           1  J
TRICHLOROETHENE             22
Semivolatile Organics (ug/kg)
ACENAPHTHENE                11  J
ANTHRACENE                  24  J
BENZO(A)ANTHRACENE          140  J
BENZO(A)PYRENE              110  J
BENZO(B)FLUORANTHENE        120  J
BENZO(G,H,I)PERYLENE        100  J
BENZO(K)FLUORANTHENE        90  J
CARBAZOLE                   16  J
CHRYSENE                    140  J
DIBENZO(A,H)ANTHRACENE      49  J
FLUORANTHENE                320  J
FLUORENE                    17  J
INDENO(1,2,3-CD)PYRENE      100  J
PHENANTHRENE                270  J
PYRENE                      300  J

AOC50
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  52  J
4-METHYL-2-PENTANONE        44  J
ACETONE                     350
TOLUENE                     12  J
PCBs (ug/kg)
AROCLOR-1254                230

AOC50 (DUP)
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        39  J
ACETONE                     440
TOLUENE                     12  J
PCBs (ug/kg)
AROCLOR-1254                290

AOC18
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  1  J
TETRACHLOROETHENE           1  J
TRICHLOROETHENE             2  J

AOC68
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        31  J
ACETONE                     340

P04
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  74  J
4-METHYL-2-PENTANONE        85  J
ACETONE                     180

P06
Depth = 0.0 - 4.0'
Volatile Organics (ug/kg)
2-BUTANONE                  8  J
CARBON DISULFIDE            4  J
Semivolatile Organics (ug/kg)
BUTYLBENZYL PHTHALATE       16  J

AOC33
Depth = 0.0 - 4.0'
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE          92  J
BENZO(A)PYRENE              58  J
BENZO(B)FLUORANTHENE        73  J
BENZO(G,H,I)PERYLENE        34  J
BENZO(K)FLUORANTHENE        64  J
CHRYSENE                    70  J
DIBENZO(A,H)ANTHRACENE      33  J
FLUORANTHENE                88  J
INDENO(1,2,3-CD)PYRENE      46  J
PYRENE                      78  J

P:\GIS\FRIDLEY\6966_TAGS.APR   14-AUG-98  DNP
SURFACE SOIL - ORGANICS TAG [98] LAYOUT

100 0 100 200 Feet

N



##############
#############################

#############################

###########
#############

###########################

#############
#############

############

##########################

###############

#############
############

##############

############# ###########

############

################

##############

##########################

#############
############## ###############################

###########################################
############ ############

##############################

#############

###############

#############

#############

#############

#########################

#############

############

#############

###########
##############

############

############

###########

########################

#######################

###########################

#############

########################## ################################ ###################################### ############

SB-03
Depth = 0.0 - 1.0'
ARSENIC                 5.8
BARIUM                  201
BERYLLIUM               0.21
CHROMIUM                13.4
COBALT                  6.9
COPPER                  13.9
CYANIDE                 1.1
LEAD                    7.6
MANGANESE               2490
NICKEL                  14.7
VANADIUM                10.1
ZINC                    26.4

AOC58
Depth = 0.0 - 4.0'
ARSENIC                 5.1
BARIUM                  72.4  J
BERYLLIUM               0.7  J
CADMIUM                 0.59
CHROMIUM                11.1  J
COBALT                  9.1  J
COPPER                  13.3
LEAD                    7.7  J
MANGANESE               185  J
NICKEL                  32.6
SELENIUM                1.3  J
VANADIUM                33.5  J
ZINC                    25  J

AOC58 (DUP)
Depth = 0.0 - 4.0'
ARSENIC                 4.1
BARIUM                  85.5  J
BERYLLIUM               0.67  J
CHROMIUM                10.3  J
COBALT                  10.4  J
COPPER                  11.3
LEAD                    9.4  J
MANGANESE               199  J
NICKEL                  31.2
SELENIUM                0.8  J
VANADIUM                35.6  J
ZINC                    25.7  J

SB-06/TW-03
Depth = 0.0 - 2.0'
ARSENIC                 4.5
BARIUM                  21.9
BERYLLIUM               0.25
CHROMIUM                27.9
COBALT                  7.2
COPPER                  9.6
LEAD                    2.6
MANGANESE               246
VANADIUM                11.3
ZINC                    15.2

SB-05
Depth = 0.0 - 1.0'
ARSENIC                 2.5
BARIUM                  37.5
BERYLLIUM               0.26
CHROMIUM                15.9
COBALT                  4.9
COPPER                  21.4
LEAD                    32.6
MANGANESE               442
VANADIUM                15.9
ZINC                    22.9

SB-02
Depth = 0.0 - 1.0'
ARSENIC                 2.1
BARIUM                  28.1
BERYLLIUM               0.19
CHROMIUM                20
COBALT                  4
COPPER                  14.9
LEAD                    12.1
MANGANESE               403
NICKEL                  27.4
VANADIUM                12
ZINC                    24.9
Depth = 2.0 - 4.0'
ARSENIC                 0.42
BARIUM                  19.5
CHROMIUM                72.3
COPPER                  24.9
CYANIDE                 79
LEAD                    215
MANGANESE               61.3
VANADIUM                2

SB-02 (DUP)
Depth = 2.0 - 4.0'
BARIUM                  13.8
CHROMIUM                73.6
COPPER                  17.9
CYANIDE                 90.4
LEAD                    175
MANGANESE               31.2
VANADIUM                2.3

SB-01/TW-01
Depth = 0.0 - 1.0'
ARSENIC                 2.1
BARIUM                  32.6
CHROMIUM                17.9
COBALT                  5.4
COPPER                  13
LEAD                    6
MANGANESE               307
NICKEL                  19.6
VANADIUM                15.2
ZINC                    21.4

SB-01/TW-01 (DUP)
Depth = 0.0 - 1.0'
ARSENIC                 4.1
BARIUM                  37
BERYLLIUM               0.29
CHROMIUM                19.5
COBALT                  3.7
COPPER                  14.6
LEAD                    6.1
MANGANESE               364
NICKEL                  19.7
VANADIUM                17.6
ZINC                    19

AOC68
Depth = 0.0 - 4.0'
ARSENIC                 2.4  J
BARIUM                  82.8
BERYLLIUM               0.19
CHROMIUM                9.4  J
COBALT                  7.2
COPPER                  10.9
LEAD                    3.8  J
MANGANESE               881  J
NICKEL                  16.8
THALLIUM                0.18  J
VANADIUM                17.7
ZINC                    21.5  J
TOTAL ORGANIC CARBON    1100  J

AOC47
Depth = 0.0 - 4.0'
ARSENIC                 2.5  J
BARIUM                  81.1
BERYLLIUM               0.23
CHROMIUM                10.8  J
COBALT                  5.6
COPPER                  13.2
LEAD                    10.3  J
MANGANESE               669  J
NICKEL                  16.7
THALLIUM                0.24  J
VANADIUM                14.3
ZINC                    36.4  J

P11
Depth = 0.0 - 4.0'
ANTIMONY                2.8  J
ARSENIC                 4.3
BARIUM                  90.8  J
CHROMIUM                6.5
COBALT                  5.9
COPPER                  3.1  J
LEAD                    2.7
MANGANESE               1300  J
NICKEL                  9.8
VANADIUM                14  J
ZINC                    15.4  J

P11 (DUP)
Depth = 0.0 - 4.0'
ARSENIC                 4
BARIUM                  86.8  J
BERYLLIUM               0.23  J
CHROMIUM                7.9
COBALT                  6
COPPER                  8.1  J
LEAD                    2.6
MANGANESE               1170  J
NICKEL                  12.7
VANADIUM                14.9  J
ZINC                    16.4  J

P10
Depth = 0.0 - 4.0'
ARSENIC                 2.3
BARIUM                  73.2  J
CHROMIUM                6
COBALT                  4.5
LEAD                    2.6  J
MANGANESE               826  J
NICKEL                  8.5
VANADIUM                10.6
ZINC                    13  J

P10 (DUP)
Depth = 0.0 - 4.0'
ARSENIC                 2.9
BARIUM                  87.1  J
CHROMIUM                6.8
COBALT                  5.7
LEAD                    2.8  J
MANGANESE               1070  J
NICKEL                  10.1
VANADIUM                12
ZINC                    14.9  J

AOC39
Depth = 0.0 - 4.0'
ARSENIC                 2.9
BARIUM                  33.9  J
BERYLLIUM               0.16
CHROMIUM                45.1  J
COBALT                  5
COPPER                  9.1
HEXAVALENT CHROMIUM     2
LEAD                    5  J
MANGANESE               388  J
NICKEL                  13.2
VANADIUM                14.2  J
ZINC                    19.6  J

P08
Depth = 0.0 - 4.0'
ARSENIC                 1
BARIUM                  14.5  J
CHROMIUM                6.8
COBALT                  4.1
LEAD                    4.1  J
MANGANESE               68.6  J
NICKEL                  7.7
VANADIUM                10.2
ZINC                    13.9  J

AOC70
Depth = 0.0 - 4.0'
ARSENIC                 1.7
BARIUM                  18.7  J
CHROMIUM                5.9
COBALT                  5.1
COPPER                  8  J
LEAD                    2.6  J
MANGANESE               180  J
NICKEL                  10.8
VANADIUM                12
ZINC                    14.7  J
TOTAL ORGANIC CARBON    940  J

SB-04/TW-02
Depth = 0.0 - 1.0'
ARSENIC                 3.4
BARIUM                  67.3
BERYLLIUM               0.23
CHROMIUM                10.2
COBALT                  5.3
COPPER                  14.7
LEAD                    9
MANGANESE               638
VANADIUM                13.7
ZINC                    19.4

AOC23
Depth = 0.0 - 4.0'
ARSENIC                 1.2  J
BARIUM                  12.1  J
BERYLLIUM               0.18
CHROMIUM                6.7  J
COBALT                  4.5
COPPER                  7.6
LEAD                    2.9  J
MANGANESE               117  J
NICKEL                  8.5
VANADIUM                21.1
ZINC                    13.4  J

AOC29
Depth = 0.0 - 4.0'
ARSENIC                 0.97
BARIUM                  21.2  J
CHROMIUM                8.8
COBALT                  4.1
COPPER                  23.1  J
LEAD                    10.3
MANGANESE               163  J
NICKEL                  8.8
VANADIUM                17.1  J
ZINC                    52.7  J

AOC28
Depth = 0.0 - 4.0'
ARSENIC                 1.6
BARIUM                  29.5  J
CHROMIUM                9.7
COBALT                  5
COPPER                  26.2  J
LEAD                    4.3
MANGANESE               210  J
NICKEL                  8.4
VANADIUM                11  J
ZINC                    20.6  J
TOTAL ORGANIC CARBON    2000  J

AOC04
Depth = 0.0 - 4.0'
ARSENIC                 4.2
BARIUM                  94.7  J
BERYLLIUM               0.19
CHROMIUM                6.6
COBALT                  8.1  J
COPPER                  6.8  J
LEAD                    11.4  J
MANGANESE               1020  J
NICKEL                  16.4
VANADIUM                13.6  J
ZINC                    18.1  J
TOTAL ORGANIC CARBON    1800  J

AOC04 (DUP)
Depth = 0.0 - 4.0'
ARSENIC                 4.3
BARIUM                  86.6  J
BERYLLIUM               0.19
CHROMIUM                5.8
COBALT                  6.2  J
COPPER                  5.4  J
LEAD                    5.4  J
MANGANESE               983  J
NICKEL                  14.6
VANADIUM                11.4  J
ZINC                    16.3  J
TOTAL ORGANIC CARBON    1500  J

AOC08/AOC09
Depth = 0.0 - 4.0'
ARSENIC                 1.5
BARIUM                  18.2  J
BERYLLIUM               0.2
CHROMIUM                7.1
COBALT                  3.5  J
LEAD                    1.8  J
MANGANESE               225  J
NICKEL                  7.3
VANADIUM                8.9  J

P05
Depth = 0.0 - 4.0'
ARSENIC                 1.5
BARIUM                  22.6  J
BERYLLIUM               0.15
CHROMIUM                7.8
COBALT                  5.7
COPPER                  6.6
LEAD                    3.4  J
MANGANESE               234  J
NICKEL                  11.6
THALLIUM                0.23
VANADIUM                10.1
ZINC                    19.6  J

P02
Depth = 0.0 - 4.0'
ARSENIC                 1.5
BARIUM                  57.1  J
CHROMIUM                7.2  J
COBALT                  5.4  J
COPPER                  3
LEAD                    3.3  J
MANGANESE               327  J
NICKEL                  11.6
VANADIUM                9.6  J
ZINC                    18.7  J

P01
Depth = 0.0 - 4.0'
ANTIMONY                3.2  J
ARSENIC                 0.56
BARIUM                  14.4  J
CHROMIUM                15.1  J
COBALT                  7  J
COPPER                  4.7
LEAD                    2.9  J
MANGANESE               219  J
NICKEL                  12.3  J
VANADIUM                19.7
ZINC                    20.1  J

AOC71
Depth = 0.0 - 4.0'
ARSENIC                 13.8
BARIUM                  43.5  J
BERYLLIUM               0.33
CHROMIUM                11.6
COBALT                  8.6
COPPER                  40.1
LEAD                    10.8  J
MANGANESE               580  J
NICKEL                  20.7
VANADIUM                26.5
ZINC                    34  J

AOC63
Depth = 0.0 - 4.0'
ARSENIC                 0.68
BARIUM                  10  J
CHROMIUM                7.2  J
COBALT                  3.9  J
COPPER                  5.5
LEAD                    3.1  J
MANGANESE               74.1  J
NICKEL                  8  J
VANADIUM                10.4
ZINC                    15.1  J
TOTAL ORGANIC CARBON    1200  J

AOC34
Depth = 0.0 - 4.0'
ARSENIC                 1.4  J
BARIUM                  19.6  J
CHROMIUM                14.3
COBALT                  6  J
COPPER                  49.4
LEAD                    5.7
MANGANESE               105  J
NICKEL                  12.6  J
VANADIUM                18.1
ZINC                    29.2  J

AOC30
Depth = 0.0 - 4.0'
ARSENIC                 1
BARIUM                  19.7  J
BERYLLIUM               0.16
CHROMIUM                6.5
COPPER                  7.3
LEAD                    2.1
MANGANESE               164  J
MERCURY                 0.05  J
NICKEL                  7.6
VANADIUM                14  J
ZINC                    14  J
TOTAL ORGANIC CARBON    780  J

AOC18
Depth = 0.0 - 4.0'
ARSENIC                 0.54  J
BARIUM                  23  J
CHROMIUM                7.5
COBALT                  7.9
COPPER                  10.2  J
LEAD                    6.4  J
MANGANESE               138  J
NICKEL                  18  J
VANADIUM                11.4  J
ZINC                    18.8  J

AOC03
Depth = 0.0 - 4.0'
ARSENIC                 3.4  J
BARIUM                  74.4  J
BERYLLIUM               0.16
CHROMIUM                7.8
COBALT                  5.5  J
COPPER                  6.3
LEAD                    3.8
MANGANESE               676  J
MERCURY                 0.08  J
NICKEL                  10.7
VANADIUM                12.1
ZINC                    16.6  J

AOC07
Depth = 0.0 - 4.0'
ARSENIC                 3.5
BARIUM                  49.5  J
BERYLLIUM               0.24
CHROMIUM                7.5
COBALT                  5.3  J
COPPER                  8.8
LEAD                    40.3
MANGANESE               439  J
MERCURY                 0.05  J
NICKEL                  10.9
VANADIUM                15.4  J
ZINC                    28.8  J

P03
Depth = 0.0 - 4.0'
ARSENIC                 3.1  J
BARIUM                  61.2  J
BERYLLIUM               0.25
CHROMIUM                10.9
COBALT                  7  J
COPPER                  14.5
LEAD                    21
MANGANESE               561  J
NICKEL                  14.7
VANADIUM                16.3
ZINC                    35.6  J

AOC06
Depth = 0.0 - 4.0'
ARSENIC                 2.2  J
BARIUM                  52.8  J
BERYLLIUM               0.16
CHROMIUM                9.1
COBALT                  7  J
COPPER                  8.8
LEAD                    3.6
MANGANESE               554  J
MERCURY                 0.16  J
NICKEL                  15.2
VANADIUM                13.5
ZINC                    19.5  J
TOTAL ORGANIC CARBON    1800  J

AOC13/AOC14
Depth = 0.0 - 4.0'
BARIUM                  32.7  J
BERYLLIUM               0.07
CHROMIUM                6.3
COBALT                  4.8  J
COPPER                  3.8
LEAD                    2.8
MANGANESE               285  J
MERCURY                 0.19  J
NICKEL                  8.2
VANADIUM                9.9
ZINC                    13.4  J

AOC17
Depth = 0.0 - 4.0'
ANTIMONY                3.4  J
ARSENIC                 2.7  J
BARIUM                  27.5  J
CHROMIUM                12.6
COBALT                  7.1  J
COPPER                  60.7  J
LEAD                    733  J
MANGANESE               341  J
NICKEL                  20.6  J
VANADIUM                23  J
ZINC                    21  J

AOC74
Depth = 0.0 - 4.0'
ARSENIC                 2.5  J
BARIUM                  56.9  J
CHROMIUM                8.9
COBALT                  6.8  J
COPPER                  9
LEAD                    4.4
MANGANESE               661  J
NICKEL                  13.4  J
VANADIUM                15
ZINC                    18.4  J

AOC74 (DUP)
Depth = 0.0 - 4.0'
ARSENIC                 2.1  J
BARIUM                  48.1  J
CHROMIUM                11.2
COBALT                  6.6  J
COPPER                  10.8
LEAD                    4.1
MANGANESE               505  J
NICKEL                  15.3  J
VANADIUM                15.5
ZINC                    23.6  J

AOC16
Depth = 0.0 - 4.0'
ARSENIC                 2.8  J
BARIUM                  135  J
CHROMIUM                7.4
COBALT                  6.3
COPPER                  5.2  J
LEAD                    3.5  J
MANGANESE               1910  J
NICKEL                  11.6  J
VANADIUM                19.6  J
ZINC                    19.1  J
TOTAL ORGANIC CARBON    19000  J

P04
Depth = 0.0 - 4.0'
ARSENIC                 1.1
BARIUM                  28.5  J
CHROMIUM                7.2
COBALT                  3.1
LEAD                    2.6  J
MANGANESE               171  J
NICKEL                  6.4
VANADIUM                10.8
ZINC                    12  J

AOC50
Depth = 0.0 - 4.0'
ARSENIC                 2.5
BARIUM                  38.6  J
BERYLLIUM               0.17
CADMIUM                 0.46
CHROMIUM                19.5  J
COBALT                  6.5
COPPER                  9.6
LEAD                    8.7  J
MANGANESE               473  J
NICKEL                  18.2
VANADIUM                15.2  J
ZINC                    27.3  J

AOC50 (DUP)
Depth = 0.0 - 4.0'
ARSENIC                 2.8
BARIUM                  123  J
BERYLLIUM               0.21
CADMIUM                 0.58
CHROMIUM                13.1  J
COBALT                  5.5
COPPER                  9
LEAD                    7.1  J
MANGANESE               1060  J
NICKEL                  14.3
VANADIUM                16  J
ZINC                    24.7  J

AOC35
Depth = 0.0 - 4.0'
ARSENIC                 2.5  J
BARIUM                  108  J
CADMIUM                 0.75
CHROMIUM                84
COBALT                  5.4  J
COPPER                  1360
HEXAVALENT CHROMIUM     6
LEAD                    150
MANGANESE               323  J
MERCURY                 0.1
NICKEL                  33.5  J
VANADIUM                23.4
ZINC                    479  J
TOTAL ORGANIC CARBON    1200  J

AOC37
Depth = 0.0 - 4.0'
ARSENIC                 4.7
BARIUM                  67.4  J
CHROMIUM                15  J
COBALT                  6.8  J
COPPER                  9.8
LEAD                    5.8  J
MANGANESE               500  J
NICKEL                  16.3  J
VANADIUM                28.7
ZINC                    35.7  J

AOC37 (DUP)
Depth = 0.0 - 4.0'
ARSENIC                 5.9
BARIUM                  63.2  J
CHROMIUM                20.3  J
COBALT                  7.1  J
COPPER                  11.7
LEAD                    5.2  J
MANGANESE               348  J
MERCURY                 0.05
NICKEL                  24.7  J
VANADIUM                23.8
ZINC                    30.6  J

AOC55
Depth = 0.0 - 4.0'
ARSENIC                 0.89
BARIUM                  18.5  J
BERYLLIUM               0.15
CHROMIUM                8.1
COPPER                  8.2
LEAD                    1.9
MANGANESE               199  J
MERCURY                 0.12
NICKEL                  8.5
VANADIUM                10.9  J

AOC46
Depth = 0.0 - 4.0'
ARSENIC                 2.4  J
BARIUM                  37.8
BERYLLIUM               0.25
CHROMIUM                16.9  J
COBALT                  4.6
COPPER                  5.3
LEAD                    4.4  J
MANGANESE               387  J
NICKEL                  12.3
THALLIUM                0.22  J
VANADIUM                16
ZINC                    18.8  J
TOTAL ORGANIC CARBON    850  J

AOC46 (DUP)
Depth = 0.0 - 4.0'
ANTIMONY                3.2  J
ARSENIC                 2.4  J
BARIUM                  37.2
BERYLLIUM               0.21
CHROMIUM                9  J
COBALT                  4
COPPER                  5.1
LEAD                    2.8  J
MANGANESE               363  J
NICKEL                  9.4
VANADIUM                13.3
ZINC                    18.6  J
TOTAL ORGANIC CARBON    1300  J

AOC73
Depth = 0.0 - 4.0'
ANTIMONY                3.1  J
ARSENIC                 2.6  J
BARIUM                  79.6  J
CHROMIUM                9
COBALT                  7.6
COPPER                  8.1  J
LEAD                    4.9  J
MANGANESE               829  J
NICKEL                  13.5  J
VANADIUM                15.8  J
ZINC                    23.9  J

AOC38
Depth = 0.0 - 4.0'
ARSENIC                 3
BARIUM                  72.9  J
BERYLLIUM               0.38
CHROMIUM                12.4
COBALT                  5.2  J
COPPER                  16.6  J
LEAD                    9.6  J
MANGANESE               511  J
NICKEL                  11.7
VANADIUM                19.2  J
ZINC                    25.3  J

AOC32
Depth = 0.0 - 4.0'
ARSENIC                 2
BARIUM                  40.2  J
BERYLLIUM               0.22
CHROMIUM                6.1
COBALT                  6  J
COPPER                  6.5
LEAD                    14.5
MANGANESE               295  J
NICKEL                  11.9
VANADIUM                12.3  J
ZINC                    49.7  J

P12
Depth = 0.0 - 4.0'
ARSENIC                 1.9  J
BARIUM                  10.6  J
BERYLLIUM               0.12
CHROMIUM                7.9  J
COBALT                  5.3
COPPER                  9.5
LEAD                    3.4  J
MANGANESE               66.2  J
NICKEL                  9.9
VANADIUM                8.3
ZINC                    12.9  J

AOC36
Depth = 0.0 - 4.0'
ARSENIC                 0.93  J
BARIUM                  29.2
BERYLLIUM               0.15
CHROMIUM                91  J
COBALT                  5.5
COPPER                  6.8
HEXAVALENT CHROMIUM     5
LEAD                    31.6  J
MANGANESE               104  J
NICKEL                  9.9
VANADIUM                11.3
ZINC                    102  J

P09
Depth = 0.0 - 4.0'
ARSENIC                 0.9  J
BARIUM                  7.3  J
BERYLLIUM               0.15
CHROMIUM                6.1
COPPER                  2.1
LEAD                    1.9
MANGANESE               196  J
NICKEL                  9.2
VANADIUM                7.3  J

P09 (DUP)
Depth = 0.0 - 4.0'
ARSENIC                 0.62
BARIUM                  7.3  J
BERYLLIUM               0.16
CHROMIUM                6.4
COBALT                  2.9  J
COPPER                  0.8
LEAD                    1.9
MANGANESE               211  J
NICKEL                  7.2
VANADIUM                8.2  J

AOC15
Depth = 0.0 - 4.0'
BARIUM                  11.9
BERYLLIUM               0.18
CHROMIUM                8.1  J
COBALT                  3.5
COPPER                  2.1
LEAD                    2.8  J
MANGANESE               107  J
NICKEL                  7.9
VANADIUM                9.5
ZINC                    12.4  J
TOTAL ORGANIC CARBON    970  J

AOC15 (DUP)
Depth = 0.0 - 4.0'
BARIUM                  10.2
BERYLLIUM               0.15
CHROMIUM                6.2  J
COBALT                  3.2
COPPER                  1.7
LEAD                    2.7  J
MANGANESE               95.9  J
NICKEL                  6.8
VANADIUM                8.3
ZINC                    11.1  J
TOTAL ORGANIC CARBON    740  J

AOC27
Depth = 0.0 - 4.0'
ARSENIC                 0.6
BARIUM                  9.1  J
BERYLLIUM               0.15
CHROMIUM                8.2
COBALT                  6.4  J
COPPER                  1.3
LEAD                    2
MANGANESE               43.8  J
MERCURY                 0.06  J
NICKEL                  9.5
VANADIUM                10.6  J
ZINC                    15.4  J
TOTAL ORGANIC CARBON    960  J

AOC26
Depth = 0.0 - 4.0'
ARSENIC                 1.8  J
BARIUM                  10.5
BERYLLIUM               0.11
CHROMIUM                6.5  J
COBALT                  5
COPPER                  0.93
LEAD                    1.6  J
MANGANESE               276  J
NICKEL                  7.1
VANADIUM                7.6
ZINC                    9.6  J

AOC33
Depth = 0.0 - 4.0'
ARSENIC                 0.74
BARIUM                  7.5  J
CHROMIUM                3.6
COBALT                  2.4
LEAD                    1.7  J
MANGANESE               33.6  J
NICKEL                  4.9
VANADIUM                11.5
ZINC                    7.9  J

P07
Depth = 0.0 - 4.0'
BARIUM                  10.5  J
BERYLLIUM               0.11
CHROMIUM                9.6
COBALT                  3.3  J
COPPER                  0.99
LEAD                    3.1
MANGANESE               31.3  J
NICKEL                  5.1
VANADIUM                9.6
ZINC                    11.2  J

P06
Depth = 0.0 - 4.0'
ARSENIC                 1.6
BARIUM                  11.9  J
CHROMIUM                8.9  J
COBALT                  6  J
COPPER                  1.4
LEAD                    2.2  J
MANGANESE               192  J
NICKEL                  10  J
VANADIUM                8.3
ZINC                    11.8  J

AOC54
Depth = 0.0 - 4.0'
ARSENIC                 2.9  J
BARIUM                  18.1  J
CHROMIUM                7.6
COBALT                  5.7  J
COPPER                  5.8
LEAD                    3.9
MANGANESE               168  J
NICKEL                  10.6  J
VANADIUM                11.4
ZINC                    15.9  J
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AOC47
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
ACETONE                     400

AOC50
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        34  J
ACETONE                     37  J

P11
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        84  J

P10
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        36  J

AOC32
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
1,1-DICHLOROETHANE          11  J
1,2-DICHLOROETHENE (TOTAL)  15000
ACETONE                     1700
BENZENE                     24  J
CARBON DISULFIDE            11  J
ETHYLBENZENE                720
TETRACHLOROETHENE           390
TOLUENE                     1000
TRICHLOROETHENE             22  J
XYLENES, TOTAL              7300
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE         720  J
4-CHLORO-3-METHYLPHENOL     11000
ANTHRACENE                  510  J
BIS(2-ETHYLHEXYL)PHTHALATE  1600  J
BUTYLBENZYL PHTHALATE       3600  J
FLUORANTHENE                270  J
NAPHTHALENE                 2300  J
PHENANTHRENE                490  J
PYRENE                      410  J

AOC38
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
2-BUTANONE                  15  J
2-HEXANONE                  1  J
4-METHYL-2-PENTANONE        6  J
TOLUENE                     1  J
XYLENES, TOTAL              1  J

AOC39
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        68  J
ACETONE                     390
TOLUENE                     19  J
XYLENES, TOTAL              10  JAOC73

Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE       1  J
1,2-DICHLOROETHENE (TOTAL)  1  J
2-BUTANONE                  5  J
4-METHYL-2-PENTANONE        2  J
TETRACHLOROETHENE           1  J
TOLUENE                     1  J
TRICHLOROETHENE             8  J
XYLENES, TOTAL              1  J

P08
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        18  J
ACETONE                     65  J

AOC70
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        32  J

SB-03
Depth = 10.0 - 12.0'
Volatile Organics (ug/kg)
TRICHLOROETHENE             1100

SB-04/TW-02
Depth = 10.0 - 12.0'
Volatile Organics (ug/kg)
TRICHLOROETHENE             15

SB-05
Depth = 10.0 - 12.0'
Volatile Organics (ug/kg)
ACETONE                     890
TETRACHLOROETHENE           1
TOLUENE                     2
TRICHLOROETHENE             1100

SB-06/TW-03
Depth = 6.0 - 8.0'
Volatile Organics (ug/kg)
2-BUTANONE                  4
TRICHLOROETHENE             4

AOC58
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
2-BUTANONE                  9  J
4-METHYL-2-PENTANONE        11
ACETONE                     28
TRICHLOROETHENE             3  J
XYLENES, TOTAL              1  J
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        4  J
TRICHLOROETHENE             4  J
Semivolatile Organics (ug/kg)
PHENOL                      120  J

SB-02
Depth = 4.0 - 6.0'
Volatile Organics (ug/kg)
1,1,2-TRICHLOROETHANE       9
2-BUTANONE                  3
ETHYLBENZENE                7
TETRACHLOROETHENE           760
TOLUENE                     8
TRICHLOROETHENE             770
XYLENES, TOTAL              48
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE         87
BIS(2-ETHYLHEXYL)PHTHALATE  4400
DI-N-BUTYL PHTHALATE        140
DIBENZOFURAN                78
NAPHTHALENE                 73
PHENANTHRENE                180
PYRENE                      100
Depth = 6.0 - 8.0'
Volatile Organics (ug/kg)
1,1,2-TRICHLOROETHANE       8
2-BUTANONE                  4
ACETONE                     460
ETHYLBENZENE                8
TETRACHLOROETHENE           740
TOLUENE                     6
TRICHLOROETHENE             690
XYLENES, TOTAL              54

SB-07
Depth = 4.0 - 6.0'
Volatile Organics (ug/kg)
TETRACHLOROETHENE           120
TRICHLOROETHENE             290
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  1800
DI-N-BUTYL PHTHALATE        87

SB-01/TW-01
Depth = 6.0 - 8.0'
Volatile Organics (ug/kg)
TRICHLOROETHENE             14
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  61

AOC68
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        30  J
ACETONE                     120

MS-33D
Depth = 5.0 - 10.0'
Volatile Organics (ug/kg)
2-BUTANONE                  100
4-METHYL-2-PENTANONE        40  J
TOLUENE                     5  J
XYLENES, TOTAL              11  J
Depth = 10.0 - 15.0'
Volatile Organics (ug/kg)
2-BUTANONE                  42  J
4-METHYL-2-PENTANONE        24  J
XYLENES, TOTAL              7  J

AOC27
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
1,2-DICHLOROETHENE (TOTAL)  26  J
2-BUTANONE                  86
4-METHYL-2-PENTANONE        92
ACETONE                     350
ETHYLBENZENE                4  J
TOLUENE                     8  J
XYLENES, TOTAL              10  J
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  16  J
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
1,2-DICHLOROETHENE (TOTAL)  3  J
4-METHYL-2-PENTANONE        26  J
ACETONE                     61
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  25  J

AOC37
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
2-BUTANONE                  11
4-METHYL-2-PENTANONE        5  J
ACETONE                     28
TOLUENE                     1  J
TRICHLOROETHENE             1  J
XYLENES, TOTAL              1  J
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
2-BUTANONE                  41
2-HEXANONE                  4  J
4-METHYL-2-PENTANONE        24
ACETONE                     93
TOLUENE                     1  J
XYLENES, TOTAL              1  J

AOC35
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE       2  J
2-BUTANONE                  4  J
4-METHYL-2-PENTANONE        1  J
STYRENE                     1  J
TETRACHLOROETHENE           2  J
TOLUENE                     2  J
TRICHLOROETHENE             36
XYLENES, TOTAL              1  J

AOC34
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
2-BUTANONE                  18
2-HEXANONE                  1  J
4-METHYL-2-PENTANONE        4  J
TOLUENE                     2  J
XYLENES, TOTAL              1  J

P12
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
ACETONE                     3  J

AOC36
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
2-BUTANONE                  6  J
2-HEXANONE                  2  J
4-METHYL-2-PENTANONE        8  J
ACETONE                     18
TOLUENE                     1  J
XYLENES, TOTAL              1  J
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
2-BUTANONE                  8  J
2-HEXANONE                  2  J
4-METHYL-2-PENTANONE        11
ACETONE                     27
TOLUENE                     1  J
XYLENES, TOTAL              1  J

AOC55
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
ACETONE                     12
TOLUENE                     1  J
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  44  J
Depth = 8.0 - 12.0'
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  26  J

AOC54
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
1,1,1-TRICHLOROETHANE       2  J
1,1-DICHLOROETHANE          1  J
2-BUTANONE                  4  J
2-HEXANONE                  1  J
4-METHYL-2-PENTANONE        2  J
CARBON DISULFIDE            14
TOLUENE                     2  J
TRICHLOROETHENE             2  J
XYLENES, TOTAL              1  J
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE         31  J
ACENAPHTHENE                59  J
ACENAPHTHYLENE              20  J
ANTHRACENE                  73  J
BENZO(A)ANTHRACENE          280  J
BENZO(A)PYRENE              190  J
BENZO(B)FLUORANTHENE        230  J
BENZO(G,H,I)PERYLENE        150  J
BENZO(K)FLUORANTHENE        190  J
CARBAZOLE                   67  J
CHRYSENE                    240  J
DI-N-BUTYL PHTHALATE        15  J
DIBENZO(A,H)ANTHRACENE      50  J
DIBENZOFURAN                41  J
FLUORANTHENE                840  J
FLUORENE                    44  J
INDENO(1,2,3-CD)PYRENE      120  J
NAPHTHALENE                 56  J
PENTACHLOROPHENOL           50  J
PHENANTHRENE                570  J
PYRENE                      590  J

P09
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        69  J
ACETONE                     170
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  29  J
DI-N-BUTYL PHTHALATE        18  J
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
2-BUTANONE                  8  J
4-METHYL-2-PENTANONE        8  J
ACETONE                     56
TOLUENE                     1  J
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  25  J

AOC15
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        24  J
ACETONE                     430

AOC30
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
2-BUTANONE                  18  J
4-METHYL-2-PENTANONE        24  J
ACETONE                     130
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  150  J
DI-N-OCTYL PHTHALATE        84  J
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        6  J
ACETONE                     43
TOLUENE                     1  J

AOC46
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        38  J
ACETONE                     450

P07
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
ACETONE                     11  J

AOC63
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
2-BUTANONE                  3  J
BROMOMETHANE                2  J
TOLUENE                     1  J

P05
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
2-BUTANONE                  38  J
4-METHYL-2-PENTANONE        43  J
ACETONE                     420
CARBON DISULFIDE            5  J
TOLUENE                     13  J

AOC29
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
2-BUTANONE                  87  J
4-METHYL-2-PENTANONE        26  J
ACETONE                     440
XYLENES, TOTAL              23  J

AOC23
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
2-BUTANONE                  4  J
4-METHYL-2-PENTANONE        1  J
ACETONE                     27
TOLUENE                     1  J
TRICHLOROETHENE             1  J
XYLENES, TOTAL              1  J

AOC18
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
2-BUTANONE                  5  J
4-METHYL-2-PENTANONE        1  J
BROMOMETHANE                1  J
TOLUENE                     1  J
TRICHLOROETHENE             2  J

AOC28
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        150
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE         13  J
PHENANTHRENE                23  J

AOC26
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
2-BUTANONE                  41  J
4-METHYL-2-PENTANONE        60  J
ACETONE                     320
CARBON DISULFIDE            8  J
TETRACHLOROETHENE           8  J
Semivolatile Organics (ug/kg)
2-METHYLNAPHTHALENE         34  J
CHRYSENE                    13  J
FLUORANTHENE                20  J
NAPHTHALENE                 110  J
PHENANTHRENE                39  J
PYRENE                      17  J

MS-31D
Depth = 5.0 - 10.0'
Volatile Organics (ug/kg)
2-BUTANONE                  200
4-METHYL-2-PENTANONE        110  J
TOLUENE                     9  J
XYLENES, TOTAL              24  J
Depth = 10.0 - 15.0'
Volatile Organics (ug/kg)
2-BUTANONE                  120
4-METHYL-2-PENTANONE        96  J
TOLUENE                     8  J
XYLENES, TOTAL              11  J

P06
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
2-BUTANONE                  2  J
ACETONE                     14
TRICHLOROETHENE             1  J
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
2-BUTANONE                  19
4-METHYL-2-PENTANONE        8  J
ACETONE                     83
TOLUENE                     3  J
TRICHLOROETHENE             1  J
XYLENES, TOTAL              2  J

AOC03
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
2-BUTANONE                  4  J
4-METHYL-2-PENTANONE        1  J
ACETONE                     29  J

AOC13/AOC14
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
2-BUTANONE                  1  J
ACETONE                     19  J
Semivolatile Organics (ug/kg)
BENZO(A)ANTHRACENE          18  J
BENZO(A)PYRENE              11  J
BENZO(B)FLUORANTHENE        14  J
BENZO(K)FLUORANTHENE        15  J
CHRYSENE                    19  J
FLUORANTHENE                43  J
PHENANTHRENE                28  J
PYRENE                      46  J

AOC17
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
2-BUTANONE                  2  J
4-METHYL-2-PENTANONE        1  J
TETRACHLOROETHENE           1  J
Semivolatile Organics (ug/kg)
FLUORANTHENE                12  J
PYRENE                      11  J

AOC74
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
2-BUTANONE                  10  J
4-METHYL-2-PENTANONE        2  J
TOLUENE                     1  J
XYLENES, TOTAL              1  J

AOC16
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
2-BUTANONE                  6  J
4-METHYL-2-PENTANONE        1  J
BROMOMETHANE                1  J

AOC07
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
ACETONE                     62  J
BENZENE                     1  J
TOLUENE                     2  J
XYLENES, TOTAL              1  J
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  19  J

P04
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        43  J

P03
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
2-BUTANONE                  5  J
4-METHYL-2-PENTANONE        1  J
ACETONE                     33  J
XYLENES, TOTAL              1  J

AOC04
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
2-BUTANONE                  4  J
4-METHYL-2-PENTANONE        2  J
TOLUENE                     1  J
XYLENES, TOTAL              1  J

MS-28D
Depth = 5.0 - 10.0'
Volatile Organics (ug/kg)
2-BUTANONE                  100  J
4-METHYL-2-PENTANONE        110
ACETONE                     230  J
TOLUENE                     12  J
XYLENES, TOTAL              15  J

P02
Depth = 4.0 - 8.0'
Volatile Organics (ug/kg)
XYLENES, TOTAL              1  J
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE        9  J
ACETONE                     16
TRICHLOROETHENE             6  J
XYLENES, TOTAL              1  J
Semivolatile Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  45  J

AOC06
Depth = 8.0 - 12.0'
Volatile Organics (ug/kg)
ACETONE                     8  J
Semivolatile Organics (ug/kg)
ANTHRACENE                  12  J
BENZO(A)ANTHRACENE          39  J
BENZO(A)PYRENE              33  J
BENZO(B)FLUORANTHENE        34  J
BENZO(G,H,I)PERYLENE        18  J
BENZO(K)FLUORANTHENE        30  J
BUTYLBENZYL PHTHALATE       110  J
CHRYSENE                    41  J
FLUORANTHENE                88  J
INDENO(1,2,3-CD)PYRENE      20  J
PHENANTHRENE                45  J
PYRENE                      67  J

MS-29D
Depth = 5.0 - 10.0'
Volatile Organics (ug/kg)
2-BUTANONE                  210  J
4-METHYL-2-PENTANONE        64  J
ACETONE                     960  J
ETHYLBENZENE                19  J
STYRENE                     54  J
TOLUENE                     14  J
XYLENES, TOTAL              71  J
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AOC68
Depth = 8.0 - 12.0'
BARIUM                26.1
BERYLLIUM             0.09
CHROMIUM              7.6  J
COBALT                3.9
COPPER                0.76
LEAD                  1.6  J
MANGANESE             185  J
NICKEL                8.3
VANADIUM              7.1
ZINC                  11.9  J
TOTAL ORGANIC CARBON  600  J

AOC38
Depth = 8.0 - 12.0'
ARSENIC               0.79
BARIUM                11  J
BERYLLIUM             0.15
CHROMIUM              10.6
COBALT                5.8  J
COPPER                5.5  J
MANGANESE             364  J
NICKEL                11.3
VANADIUM              14  J
ZINC                  15.8  J

AOC47
Depth = 8.0 - 12.0'
BARIUM                16.6
BERYLLIUM             0.05
CHROMIUM              3.8  J
COBALT                3.1
COPPER                0.69
LEAD                  1.6  J
MANGANESE             182  J
NICKEL                5.5
VANADIUM              5.4

AOC50
Depth = 4.0 - 8.0'
ARSENIC               0.97  J
BARIUM                11.9  J
BERYLLIUM             0.1
CHROMIUM              7.8  J
COBALT                2.9
COPPER                1.8
LEAD                  2.5  J
MANGANESE             52.3  J
NICKEL                7.1
VANADIUM              10.4  J
ZINC                  13.5  J

AOC39
Depth = 8.0 - 12.0'
ARSENIC               2.5
BARIUM                28.3  J
BERYLLIUM             0.2
CADMIUM               0.38
CHROMIUM              18.4  J
COBALT                5.2
COPPER                7.2
LEAD                  3.9  J
MANGANESE             396  J
NICKEL                11.9
VANADIUM              15.7  J
ZINC                  19.1  J

AOC73
Depth = 8.0 - 12.0'
ARSENIC               2.2  J
BARIUM                8.3  J
CHROMIUM              7.9
COBALT                5
LEAD                  1.8  J
MANGANESE             206  J
NICKEL                8.7  J
VANADIUM              8.8  J

P11
Depth = 8.0 - 12.0'
ARSENIC               0.6
BARIUM                7.7  J
CHROMIUM              8.2
COBALT                3
COPPER                2.2  J
LEAD                  1.6
MANGANESE             121  J
NICKEL                7
VANADIUM              9.3  J
ZINC                  15.2  J

P10
Depth = 8.0 - 12.0'
ARSENIC               0.6
BARIUM                6.8  J
CHROMIUM              7
COBALT                2.4
COPPER                1.2  J
LEAD                  1.5  J
MANGANESE             54.5  J
NICKEL                4.9
VANADIUM              5.3
ZINC                  9.1  J

P08
Depth = 8.0 - 12.0'
ARSENIC               0.77  J
BARIUM                8.7  J
CHROMIUM              7.9
COBALT                4.6
LEAD                  2  J
MANGANESE             254  J
NICKEL                9.3
VANADIUM              10.3
ZINC                  15  J

AOC70
Depth = 8.0 - 12.0'
ARSENIC               0.25
BARIUM                5.8  J
CHROMIUM              6.8
COBALT                4
COPPER                16.1  J
LEAD                  1.6  J
MANGANESE             86.2  J
NICKEL                8.9
VANADIUM              7.7
ZINC                  12.3  J
TOTAL ORGANIC CARBON  710  J

SB-02
Depth = 4.0 - 6.0'
ARSENIC               0.94
BARIUM                36.2
CHROMIUM              618
COBALT                2.2
COPPER                54.5
CYANIDE               140
LEAD                  231
MANGANESE             103
NICKEL                15.3
VANADIUM              7.2
ZINC                  28.6

SB-07
Depth = 4.0 - 6.0'
ARSENIC               0.5
BARIUM                30.7
CHROMIUM              175
COBALT                1.6
COPPER                57.7
CYANIDE               148
LEAD                  515
MANGANESE             38.3
VANADIUM              4.9
ZINC                  21.8

SB-01/TW-01
Depth = 6.0 - 8.0'
ARSENIC               1.4
BARIUM                16.4
COBALT                4.1
COPPER                4.2
LEAD                  3.9
MANGANESE             122
VANADIUM              9.2
ZINC                  13

SB-03
Depth = 10.0 - 12.0'
ARSENIC               2.3
BARIUM                27.7
BERYLLIUM             0.29
CHROMIUM              11.4
COBALT                4.8
COPPER                9.9
LEAD                  3.5
MANGANESE             297
VANADIUM              25.2
ZINC                  24.2

SB-04/TW-02
Depth = 10.0 - 12.0'
ARSENIC               2.9
BARIUM                29.9
BERYLLIUM             0.22
CHROMIUM              13.2
COBALT                5.1
COPPER                10.3
LEAD                  4
MANGANESE             302
VANADIUM              24.8
ZINC                  23.2

SB-05
Depth = 10.0 - 12.0'
ARSENIC               2
BARIUM                25.5
BERYLLIUM             0.31
COBALT                4.3
COPPER                10
LEAD                  3.4
MANGANESE             316
VANADIUM              20.7
ZINC                  21.7

AOC58
Depth = 8.0 - 12.0'
ARSENIC               1.3
BARIUM                12  J
COBALT                6.1  J
COPPER                8
LEAD                  2.5  J
MANGANESE             145  J
NICKEL                10.1
VANADIUM              11.2  J
ZINC                  18.3  J

P07
Depth = 8.0 - 12.0'
BARIUM                19.5  J
BERYLLIUM             0.16
CHROMIUM              16.8
COBALT                8.1  J
COPPER                23
LEAD                  2.7
MANGANESE             195  J
NICKEL                17.7
VANADIUM              24.1
ZINC                  25.9  J

AOC46
Depth = 8.0 - 12.0'
BARIUM                10
BERYLLIUM             0.13
CHROMIUM              5.2  J
COBALT                2.6
COPPER                4.8
LEAD                  1.5  J
MANGANESE             58.9  J
NICKEL                6.7
VANADIUM              11.3
ZINC                  10.7  J
TOTAL ORGANIC CARBON  2100  J

SB-06/TW-03
Depth = 6.0 - 8.0'
ARSENIC               0.94
BERYLLIUM             0.2
COBALT                3.1
COPPER                6.4
LEAD                  1.2
MANGANESE             71.3
VANADIUM              9.3
ZINC                  9.9

AOC37
Depth = 8.0 - 12.0'
ARSENIC               0.44
BARIUM                8.7  J
CHROMIUM              6  J
COPPER                3.5
LEAD                  1.9  J
MANGANESE             65.1  J
NICKEL                5.6  J
VANADIUM              18.8
ZINC                  11.1  J

AOC35
Depth = 4.0 - 8.0'
ARSENIC               3.8  J
BARIUM                67.6  J
BERYLLIUM             0.44  J
CHROMIUM              16
COBALT                6.4  J
COPPER                10.1
LEAD                  6.4
MANGANESE             476  J
NICKEL                16.7  J
VANADIUM              28.4
ZINC                  39.6  J
TOTAL ORGANIC CARBON  1000  J

AOC34
Depth = 8.0 - 12.0'
BARIUM                6.9  J
CHROMIUM              5.7
COBALT                3  J
COPPER                4.9
LEAD                  1.6
MANGANESE             48.4  J
NICKEL                5.4  J
VANADIUM              16.3

P12
Depth = 8.0 - 12.0'
ARSENIC               3.9  J
BARIUM                12.1  J
BERYLLIUM             0.13
CHROMIUM              10.8  J
COBALT                10.2
COPPER                6.1
LEAD                  2.2  J
MANGANESE             284  J
NICKEL                24.1
VANADIUM              12.7
ZINC                  16.7  J

AOC55
Depth = 4.0 - 8.0'
ARSENIC               4.5
BARIUM                56.8  J
BERYLLIUM             0.4
CHROMIUM              12.4
COBALT                5.8  J
COPPER                10.4
LEAD                  5.7
MANGANESE             1180  J
MERCURY               0.26
NICKEL                12.9
VANADIUM              28.7  J
ZINC                  39.4  J
Depth = 8.0 - 12.0'
ARSENIC               0.83
BARIUM                9.6  J
BERYLLIUM             0.15
CHROMIUM              4.5
COBALT                2.8  J
COPPER                4.3  J
LEAD                  1.4
MANGANESE             57.9  J
MERCURY               0.3
NICKEL                6.7
VANADIUM              14.8  J

AOC33
Depth = 8.0 - 12.0'
ARSENIC               0.62
BARIUM                6.3  J
CHROMIUM              5
COBALT                2.8
LEAD                  1.3  J
MANGANESE             47.2  J
NICKEL                5.5
VANADIUM              9.4
ZINC                  8.7  J

AOC54
Depth = 4.0 - 8.0'
ARSENIC               3  J
BARIUM                51.8  J
CHROMIUM              15.2
COBALT                5.9  J
COPPER                32.7
LEAD                  70.2
MANGANESE             329  J
NICKEL                14.1  J
VANADIUM              19.3
ZINC                  49.8  J

P09
Depth = 4.0 - 8.0'
ARSENIC               2.5
BARIUM                12.3  J
BERYLLIUM             0.15
CHROMIUM              9.7
COBALT                6.8  J
COPPER                3.6
LEAD                  2.5
MANGANESE             437  J
NICKEL                12.8
VANADIUM              12.5  J
ZINC                  18.5  J
Depth = 8.0 - 12.0'
ARSENIC               6.3
BARIUM                9.6  J
BERYLLIUM             0.17
CHROMIUM              7.9
COBALT                11.4  J
COPPER                7
LEAD                  2.3
MANGANESE             322  J
NICKEL                24.7
VANADIUM              11.6  J
ZINC                  16.5  J

AOC15
Depth = 8.0 - 12.0'
ARSENIC               1.7  J
BARIUM                8.2
BERYLLIUM             0.07
CHROMIUM              5.8  J
COBALT                5.6
COPPER                1.6
LEAD                  2.9  J
MANGANESE             278  J
NICKEL                9.9
VANADIUM              10.5
ZINC                  11.6  J
TOTAL ORGANIC CARBON  1000  J

AOC27
Depth = 4.0 - 8.0'
ARSENIC               0.73
BARIUM                8.4  J
BERYLLIUM             0.14
CHROMIUM              9.4
COBALT                6.6  J
COPPER                10
LEAD                  2.4
MANGANESE             96.2  J
MERCURY               0.31  J
NICKEL                12.7
VANADIUM              14.1  J
ZINC                  13.7  J
TOTAL ORGANIC CARBON  1700  J
Depth = 8.0 - 12.0'
ARSENIC               0.69
BARIUM                8.2  J
BERYLLIUM             0.13
CHROMIUM              12.1
COBALT                6.3  J
COPPER                6.2
LEAD                  2.4
MANGANESE             111  J
MERCURY               0.23  J
NICKEL                12.1
VANADIUM              11.4  J
ZINC                  14.8  J
TOTAL ORGANIC CARBON  2000  J

AOC36
Depth = 8.0 - 12.0'
ARSENIC               1.3
BARIUM                6.8
BERYLLIUM             0.12
CHROMIUM              8.6  J
COBALT                6.5
COPPER                4.7
LEAD                  2.6  J
MANGANESE             101  J
NICKEL                16.9
VANADIUM              10.1
ZINC                  13.4  J

AOC71
Depth = 8.0 - 12.0'
ARSENIC               1
BARIUM                6.8  J
BERYLLIUM             0.09
CHROMIUM              4.6
COBALT                2.9
COPPER                4.4
LEAD                  1.4  J
MANGANESE             111  J
NICKEL                6
VANADIUM              12.2
ZINC                  10.3  J

P01
Depth = 4.0 - 8.0'
ARSENIC               1.6
BARIUM                11.4  J
CHROMIUM              10  J
COBALT                5.9  J
COPPER                6.1
LEAD                  2.6  J
MANGANESE             82.9  J
NICKEL                10.5  J
VANADIUM              18.8
ZINC                  15  J

AOC08/AOC09
Depth = 4.0 - 8.0'
ARSENIC               0.67
BARIUM                8.7  J
BERYLLIUM             0.17
CHROMIUM              7.8
COBALT                4  J
COPPER                12.7  J
MANGANESE             62.1  J
NICKEL                9.3
VANADIUM              26.1  J

P05
Depth = 4.0 - 8.0'
ARSENIC               1.3
BARIUM                5.4  J
BERYLLIUM             0.13
CHROMIUM              6.1
COBALT                4.3
COPPER                7.5
LEAD                  1.8  J
MANGANESE             46.8  J
NICKEL                9.9
VANADIUM              14
ZINC                  11.3  J

AOC63
Depth = 8.0 - 12.0'
ARSENIC               0.76
BARIUM                8.1  J
CHROMIUM              6  J
COBALT                3  J
COPPER                4.7
LEAD                  1.8  J
MANGANESE             58  J
NICKEL                5.3  J
VANADIUM              18
ZINC                  10.6  J
TOTAL ORGANIC CARBON  480  J

AOC30
Depth = 4.0 - 8.0'
ARSENIC               1.2
BARIUM                14.5  J
BERYLLIUM             0.15
CHROMIUM              10.3
COBALT                3.9  J
COPPER                6.9
LEAD                  1.6
MANGANESE             119  J
NICKEL                8.5
VANADIUM              14.4  J
ZINC                  12.2  J
TOTAL ORGANIC CARBON  750  J

P02
Depth = 8.0 - 12.0'
ARSENIC               1.1
BARIUM                14.6  J
CHROMIUM              5.7  J
COBALT                3.4  J
COPPER                3.3
LEAD                  2.5  J
MANGANESE             96.4  J
NICKEL                5.4
VANADIUM              7.6  J
ZINC                  12.1  J

AOC29
Depth = 4.0 - 8.0'
ARSENIC               0.64
BARIUM                7  J
CHROMIUM              3.7
COBALT                2.3
COPPER                5  J
LEAD                  1.2
MANGANESE             35.2  J
NICKEL                4.9
VANADIUM              8.9  J
ZINC                  9.2  J

AOC23
Depth = 8.0 - 12.0'
ARSENIC               0.68  J
BARIUM                6.3  J
BERYLLIUM             0.14
CHROMIUM              5.7  J
COBALT                2.3
COPPER                5
LEAD                  0.88  J
MANGANESE             61.6  J
NICKEL                5.5
VANADIUM              13.9
ZINC                  9.4  J

AOC28
Depth = 4.0 - 8.0'
ARSENIC               0.9  J
BARIUM                18.4  J
CHROMIUM              8.2
COBALT                3.8
COPPER                19.1  J
LEAD                  3.2
MANGANESE             211  J
NICKEL                8.9
VANADIUM              13.2  J
ZINC                  207  J
TOTAL ORGANIC CARBON  1300  J

P06
Depth = 8.0 - 12.0'
ARSENIC               1.5
BARIUM                10.6  J
CHROMIUM              8.4  J
COBALT                5.9  J
COPPER                5.3
LEAD                  2.9  J
MANGANESE             56.9  J
NICKEL                12.2  J
VANADIUM              13.5
ZINC                  15  J

AOC32
Depth = 8.0 - 12.0'
ARSENIC               13.6
BARIUM                70.4  J
BERYLLIUM             0.28
CHROMIUM              7.5
COPPER                15.3
LEAD                  10.8
MANGANESE             179  J
MERCURY               0.06
NICKEL                5.6
VANADIUM              35.3  J
ZINC                  28.7  J

AOC26
Depth = 8.0 - 12.0'
ARSENIC               4.6  J
BARIUM                11.5
BERYLLIUM             0.11
CHROMIUM              6.7  J
COBALT                3.5
COPPER                2.8
LEAD                  9.5  J
MANGANESE             37.8  J
NICKEL                5.3
VANADIUM              14.9
ZINC                  11.8  J

AOC04
Depth = 8.0 - 12.0'
ARSENIC               1.6
BARIUM                6.5  J
BERYLLIUM             0.07
CHROMIUM              5.2
COBALT                2.8  J
LEAD                  1.2  J
MANGANESE             53.3  J
NICKEL                5
SELENIUM              0.4  J
VANADIUM              6.7  J
TOTAL ORGANIC CARBON  2200  J

AOC07
Depth = 4.0 - 8.0'
ARSENIC               2.2
BARIUM                42.8  J
BERYLLIUM             0.22
CHROMIUM              8.5
COBALT                6.5  J
COPPER                6.6
LEAD                  7
MANGANESE             405  J
MERCURY               0.19  J
NICKEL                12.4
VANADIUM              15.7  J
ZINC                  23.2  J

P03
Depth = 8.0 - 12.0'
BARIUM                7.1  J
BERYLLIUM             0.07
CHROMIUM              7.4
COBALT                5.1  J
COPPER                2.4
LEAD                  1.3
MANGANESE             285  J
NICKEL                8.4
VANADIUM              8.4
ZINC                  10.4  J

AOC18
Depth = 4.0 - 8.0'
ARSENIC               1.1  J
BARIUM                21  J
CHROMIUM              10.2
COBALT                4.4  J
COPPER                6.4
LEAD                  2.8
MANGANESE             185  J
NICKEL                9.6  J
VANADIUM              10.1
ZINC                  17.4  J

AOC16
Depth = 8.0 - 12.0'
ARSENIC               0.99  J
BARIUM                10.1  J
BERYLLIUM             0.17  J
CHROMIUM              7.3
COBALT                4.6
LEAD                  1.4  J
MANGANESE             698  J
NICKEL                7.8  J
VANADIUM              8.2  J
ZINC                  12.6  J
TOTAL ORGANIC CARBON  1400  J

P04
Depth = 8.0 - 12.0'
ARSENIC               1
BARIUM                21.6  J
CHROMIUM              8.9
COBALT                5.9
LEAD                  1.3  J
MANGANESE             873  J
NICKEL                13.9
VANADIUM              7.9
ZINC                  13.1  J

AOC06
Depth = 8.0 - 12.0'
BARIUM                19.3  J
BERYLLIUM             0.07
CHROMIUM              9.2
COBALT                4.3  J
COPPER                2.4
LEAD                  2
MANGANESE             220  J
MERCURY               0.18  J
NICKEL                7.9
VANADIUM              10
ZINC                  13.3  J
TOTAL ORGANIC CARBON  1100  J

AOC13/AOC14
Depth = 4.0 - 8.0'
BARIUM                17.9  J
BERYLLIUM             0.1
CHROMIUM              7.5
COBALT                5.5  J
COPPER                4
LEAD                  2.8
MANGANESE             180  J
MERCURY               0.32  J
NICKEL                8.8
VANADIUM              8.8
ZINC                  13.7  J

AOC17
Depth = 8.0 - 12.0'
ARSENIC               1.8  J
BARIUM                9.8  J
CHROMIUM              11.6
COBALT                6
COPPER                5.8  J
LEAD                  4.4  J
MANGANESE             462  J
NICKEL                11.6  J
VANADIUM              13.7  J
ZINC                  14.2  J

AOC74
Depth = 8.0 - 12.0'
BARIUM                9.3  J
CHROMIUM              12.4
COBALT                5  J
COPPER                3.5
LEAD                  1.4
MANGANESE             475  J
NICKEL                10.7  J
VANADIUM              10.6
ZINC                  12.1  J

AOC03
Depth = 4.0 - 8.0'
BARIUM                14.1  J
BERYLLIUM             0.06
CHROMIUM              6.2
COPPER                1.1
LEAD                  1.9
MANGANESE             82.5  J
NICKEL                3.6
VANADIUM              9.8
ZINC                  9.1  J
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P06
Depth = 16.0 - 20.0'
2-BUTANONE                  3  J
2-HEXANONE                  3  J
ACETONE                     16
CHLOROBENZENE               1  J
Depth = 24.0 - 28.0'
1,2-DICHLOROETHENE (TOTAL)  6  J
2-BUTANONE                  11
2-HEXANONE                  3  J
4-METHYL-2-PENTANONE        7  J
ACETONE                     21
CARBON DISULFIDE            2  J

MS-31D
Depth = 20.0 - 25.0'
1,2-DICHLOROETHENE (TOTAL)  7  J
TOLUENE                     6  J
XYLENES, TOTAL              9  J
Depth = 30.0 - 35.0'
TOLUENE                     7  J
XYLENES, TOTAL              11  J
Depth = 40.0 - 45.0'
1,2-DICHLOROETHENE (TOTAL)  20  J
XYLENES, TOTAL              7  J
Depth = 55.0 - 60.0'
2-BUTANONE                  81  J
XYLENES, TOTAL              7  J
Depth = 65.0 - 70.0'
2-BUTANONE                  66  J
4-METHYL-2-PENTANONE        26  J
TOLUENE                     7  J
XYLENES, TOTAL              12  J
Depth = 70.0 - 75.0'
2-BUTANONE                  69  J
TOLUENE                     7  J
XYLENES, TOTAL              10  J
Depth = 105.0 - 110.0'
CARBON DISULFIDE            6  J
TOLUENE                     7  J
XYLENES, TOTAL              10  J
Depth = 110.0 - 115.0'
2-BUTANONE                  46  J
CARBON DISULFIDE            18  J
XYLENES, TOTAL              6  J
Depth = 120.0 - 125.0'
TOLUENE                     6  J
XYLENES, TOTAL              9  J

MS-31D (DUP)
Depth = 40.0 - 45.0'
1,2-DICHLOROETHENE (TOTAL)  6  J
2-BUTANONE                  120
4-METHYL-2-PENTANONE        76  J
TOLUENE                     6  J
XYLENES, TOTAL              10  J
Depth = 80.0 - 85.0'
2-BUTANONE                  58  J
4-METHYL-2-PENTANONE        23  J

MS-32D
Depth = 15.0 - 20.0'
2-BUTANONE                  280
4-METHYL-2-PENTANONE        140
ACETONE                     520  J
Depth = 25.0 - 30.0'
2-BUTANONE                  190
4-METHYL-2-PENTANONE        210
ACETONE                     430  J
XYLENES, TOTAL              8  J
Depth = 30.0 - 35.0'
1,2-DICHLOROETHENE (TOTAL)  6  J
2-BUTANONE                  180
4-METHYL-2-PENTANONE        260
ACETONE                     460  J
TRICHLOROETHENE             6  J
XYLENES, TOTAL              9  J
Depth = 45.0 - 50.0'
1,2-DICHLOROETHENE (TOTAL)  61  J
2-BUTANONE                  100  J
4-METHYL-2-PENTANONE        130
TRICHLOROETHENE             74  J
Depth = 50.0 - 55.0'
1,2-DICHLOROETHENE (TOTAL)  40  J
2-BUTANONE                  230
4-METHYL-2-PENTANONE        150
ACETONE                     960  J
ETHYLBENZENE                11  J
STYRENE                     22  J
TOLUENE                     9  J
TRICHLOROETHENE             89  J
XYLENES, TOTAL              49  J
Depth = 60.0 - 65.0'
2-BUTANONE                  250
4-METHYL-2-PENTANONE        150
ACETONE                     1000  J
CARBON DISULFIDE            6  J
XYLENES, TOTAL              10  J
Depth = 75.0 - 80.0'
1,2-DICHLOROETHENE (TOTAL)  290
2-BUTANONE                  260
4-METHYL-2-PENTANONE        140
ACETONE                     630  J
TRICHLOROETHENE             2000
XYLENES, TOTAL              8  J
Depth = 80.0 - 85.0'
2-BUTANONE                  250
4-METHYL-2-PENTANONE        120
TRICHLOROETHENE             190
Depth = 90.0 - 95.0'
1,2-DICHLOROETHENE (TOTAL)  38  J
TRICHLOROETHENE             400
Depth = 100.0 - 105.0'
2-BUTANONE                  190
4-METHYL-2-PENTANONE        87  J
ACETONE                     550
TRICHLOROETHENE             27  J
Depth = 110.0 - 115.0'
2-BUTANONE                  150
4-METHYL-2-PENTANONE        170
ACETONE                     360
TRICHLOROETHENE             10  J
Depth = 120.0 - 125.0'
2-BUTANONE                  140
4-METHYL-2-PENTANONE        150
ACETONE                     310

MS-32D (DUP)
Depth = 15.0 - 20.0'
2-BUTANONE                  200
4-METHYL-2-PENTANONE        100  J
ACETONE                     330
Depth = 45.0 - 50.0'
1,2-DICHLOROETHENE (TOTAL)  120
2-BUTANONE                  150
4-METHYL-2-PENTANONE        90  J
ACETONE                     410
TRICHLOROETHENE             160
Depth = 110.0 - 115.0'
2-BUTANONE                  190
4-METHYL-2-PENTANONE        83  J
ACETONE                     200
TRICHLOROETHENE             21  J

AOC58
Depth = 16.0 - 20.0'
1,1,1-TRICHLOROETHANE       4  J
1,2-DICHLOROETHENE (TOTAL)  1  J
ACETONE                     30  J
TRICHLOROETHENE             6  J
Depth = 56.0 - 60.0'
ACETONE                     82  J

AOC58 (DUP)
Depth = 16.0 - 20.0'
1,1,1-TRICHLOROETHANE       1  J
ACETONE                     61  J
TRICHLOROETHENE             3  J
XYLENES, TOTAL              1  J

SB-06/TW-03
Depth = 12.0 - 14.0'
2-BUTANONE                  3
ACETONE                     120
CHLOROMETHANE               1
TRICHLOROETHENE             8

SB-03
Depth = 12.0 - 14.0'
ACETONE                     700
TRICHLOROETHENE             160

SB-04/TW-02
Depth = 12.0 - 14.0'
TETRACHLOROETHENE           1
TRICHLOROETHENE             66

SB-05
Depth = 13.0 - 15.0'
TRICHLOROETHENE             13

SB-07
Depth = 14.0 - 16.0'
TETRACHLOROETHENE           3800
TRICHLOROETHENE             100000
Depth = 28.0 - 30.0'
TETRACHLOROETHENE           250
TRICHLOROETHENE             13000

SB-01/TW-01
Depth = 14.0 - 16.0'
TETRACHLOROETHENE           2300
TRICHLOROETHENE             55000

AOC55
Depth = 16.0 - 20.0'
ACETONE                     20
TOLUENE                     1  J

P09
Depth = 16.0 - 20.0'
ACETONE                     12
Depth = 32.0 - 36.0'
4-METHYL-2-PENTANONE        10  J
ACETONE                     18
TOLUENE                     1  J
TRICHLOROETHENE             10  J

AOC27
Depth = 16.0 - 20.0'
ACETONE                     15
TOLUENE                     1  J
Depth = 20.0 - 24.0'
ACETONE                     12
TOLUENE                     1  J

MS-33D
Depth = 20.0 - 25.0'
2-BUTANONE                  84  J
4-METHYL-2-PENTANONE        42  J
XYLENES, TOTAL              8  J
Depth = 30.0 - 35.0'
1,2-DICHLOROETHENE (TOTAL)  15  J
2-BUTANONE                  86  J
TOLUENE                     10  J
TRICHLOROETHENE             66  J
XYLENES, TOTAL              17  J
Depth = 45.0 - 50.0'
2-BUTANONE                  120
4-METHYL-2-PENTANONE        47  J
TOLUENE                     7  J
TRICHLOROETHENE             190
XYLENES, TOTAL              14  J
Depth = 55.0 - 60.0'
TOLUENE                     10  J
TRICHLOROETHENE             510
XYLENES, TOTAL              17  J
Depth = 65.0 - 70.0'
1,2-DICHLOROETHENE (TOTAL)  98  J
2-BUTANONE                  42  J
4-METHYL-2-PENTANONE        32  J
TRICHLOROETHENE             510
XYLENES, TOTAL              7  J
Depth = 70.0 - 75.0'
1,2-DICHLOROETHENE (TOTAL)  15  J
2-BUTANONE                  110  J
TOLUENE                     6  J
TRICHLOROETHENE             14000  J
XYLENES, TOTAL              11  J
Depth = 80.0 - 85.0'
2-BUTANONE                  31  J
4-METHYL-2-PENTANONE        39  J
TOLUENE                     6  J
TRICHLOROETHENE             100  J
Depth = 90.0 - 95.0'
4-METHYL-2-PENTANONE        47  J
TOLUENE                     9  J
TRICHLOROETHENE             10  J
XYLENES, TOTAL              13  J
Depth = 105.0 - 110.0'
2-BUTANONE                  120
2-HEXANONE                  16  J
4-METHYL-2-PENTANONE        47  J
TOLUENE                     6  J
XYLENES, TOTAL              9  J
Depth = 110.0 - 115.0'
TOLUENE                     9  J
XYLENES, TOTAL              14  J

MS-33D (DUP)
Depth = 55.0 - 60.0'
1,2-DICHLOROETHENE (TOTAL)  34  J
4-METHYL-2-PENTANONE        74  J
TRICHLOROETHENE             1400
XYLENES, TOTAL              8  J

AOC36
Depth = 16.0 - 20.0'
2-BUTANONE                  1  J
ACETONE                     7  J
Depth = 24.0 - 28.0'
2-BUTANONE                  3  J
ACETONE                     37
CARBON DISULFIDE            2  J
XYLENES, TOTAL              2  J

AOC36 (DUP)
Depth = 16.0 - 20.0'
ACETONE                     6  J

AOC37
Depth = 16.0 - 20.0'
2-BUTANONE                  4  J
4-METHYL-2-PENTANONE        2  J
ACETONE                     20
TOLUENE                     1  J
TRICHLOROETHENE             1  J
XYLENES, TOTAL              1  J
Depth = 36.0 - 40.0'
2-BUTANONE                  19
2-HEXANONE                  3  J
4-METHYL-2-PENTANONE        15
ACETONE                     45
TOLUENE                     1  J
XYLENES, TOTAL              1  J

P12
Depth = 40.0 - 44.0'
1,2-DICHLOROETHENE (TOTAL)  1  J
ACETONE                     7  J
TETRACHLOROETHENE           1  J
TRICHLOROETHENE             9  J

AOC07
Depth = 16.0 - 20.0'
4-METHYL-2-PENTANONE        2  J
Depth = 40.0 - 44.0'
2-BUTANONE                  6  J
4-METHYL-2-PENTANONE        13
ACETONE                     28  J
CARBON DISULFIDE            1  J
TRICHLOROETHENE             2  J

MS-29D
Depth = 15.0 - 20.0'
2-BUTANONE                  95  J
4-METHYL-2-PENTANONE        72  J
ACETONE                     650  J
STYRENE                     17  J
XYLENES, TOTAL              22  J
Depth = 25.0 - 30.0'
2-BUTANONE                  150  J
4-METHYL-2-PENTANONE        58  J
ACETONE                     640  J
ETHYLBENZENE                19  J
STYRENE                     55  J
TOLUENE                     12  J
XYLENES, TOTAL              80  J
Depth = 30.0 - 35.0'
2-BUTANONE                  88  J
4-METHYL-2-PENTANONE        47  J
ACETONE                     380  J
ETHYLBENZENE                12  J
STYRENE                     31  J
TOLUENE                     7  J
XYLENES, TOTAL              42  J
Depth = 40.0 - 45.0'
2-BUTANONE                  88  J
4-METHYL-2-PENTANONE        39  J
ACETONE                     380  J
ETHYLBENZENE                10  J
STYRENE                     33  J
TOLUENE                     8  J
XYLENES, TOTAL              42  J
Depth = 55.0 - 60.0'
2-BUTANONE                  150  J
4-METHYL-2-PENTANONE        61  J
ACETONE                     670  J
ETHYLBENZENE                34  J
STYRENE                     72  J
TOLUENE                     19  J
TRICHLOROETHENE             67  J
XYLENES, TOTAL              120
Depth = 65.0 - 70.0'
2-BUTANONE                  140  J
4-METHYL-2-PENTANONE        74  J
ACETONE                     620  J
ETHYLBENZENE                14  J
STYRENE                     32  J
TOLUENE                     8  J
TRICHLOROETHENE             42  J
XYLENES, TOTAL              58  J
Depth = 75.0 - 80.0'
2-BUTANONE                  120  J
4-METHYL-2-PENTANONE        46  J
ACETONE                     360  J
ETHYLBENZENE                9  J
STYRENE                     25  J
TRICHLOROETHENE             8  J
XYLENES, TOTAL              35  J
Depth = 80.0 - 85.0'
2-BUTANONE                  78  J
4-METHYL-2-PENTANONE        36  J
ACETONE                     460  J
ETHYLBENZENE                18  J
STYRENE                     46  J
TOLUENE                     10  J
TRICHLOROETHENE             13  J
XYLENES, TOTAL              67  J
Depth = 95.0 - 100.0'
2-BUTANONE                  170  J
4-METHYL-2-PENTANONE        55  J
ACETONE                     530  J
CARBON DISULFIDE            7  J
ETHYLBENZENE                16  J
STYRENE                     47  J
TOLUENE                     9  J
XYLENES, TOTAL              59  J
Depth = 100.0 - 105.0'
2-BUTANONE                  93  J
4-METHYL-2-PENTANONE        140
CARBON DISULFIDE            11  J
Depth = 115.0 - 120.0'
2-BUTANONE                  190  J
4-METHYL-2-PENTANONE        81  J
ACETONE                     710  J
STYRENE                     21  J
TOLUENE                     6  J
XYLENES, TOTAL              41  J
Depth = 125.0 - 130.0'
2-BUTANONE                  110  J
4-METHYL-2-PENTANONE        48  J
ACETONE                     560  J
ETHYLBENZENE                15  J
STYRENE                     34  J
TOLUENE                     8  J
XYLENES, TOTAL              56  J
Depth = 130.0 - 135.0'
4-METHYL-2-PENTANONE        41  J
ACETONE                     440  J

MS-29D (DUP)
Depth = 55.0 - 60.0'
2-BUTANONE                  91  J
4-METHYL-2-PENTANONE        39  J
ACETONE                     450  J
STYRENE                     10  J
XYLENES, TOTAL              20  J

AOC23
Depth = 16.0 - 20.0'
2-BUTANONE                  4  J
ACETONE                     20
TOLUENE                     1  J
TRICHLOROETHENE             2  J
XYLENES, TOTAL              1  J
Depth = 56.0 - 60.0'
1,1-DICHLOROETHANE          1  J
1,2-DICHLOROETHENE (TOTAL)  7  J
ACETONE                     6  J
TRICHLOROETHENE             31  J

P01
Depth = 16.0 - 20.0'
ACETONE                     4  J
Depth = 32.0 - 36.0'
2-BUTANONE                  2  J
4-METHYL-2-PENTANONE        5  J
ACETONE                     17

P02
Depth = 16.0 - 20.0'
ACETONE                     25  J
Depth = 56.0 - 60.0'
4-METHYL-2-PENTANONE        12  J
TRICHLOROETHENE             5  J

P02 (DUP)
Depth = 16.0 - 20.0'
ACETONE                     26  J AOC63

Depth = 12.0 - 16.0'
ACETONE                     14
TOLUENE                     1  J
Depth = 52.0 - 56.0'
ACETONE                     33
CARBON DISULFIDE            6  J
TOLUENE                     3  J

MS-30D
Depth = 15.0 - 20.0'
2-BUTANONE                  130
4-METHYL-2-PENTANONE        46  J
ACETONE                     450  J
XYLENES, TOTAL              12  J
Depth = 20.0 - 25.0'
2-BUTANONE                  180
4-METHYL-2-PENTANONE        81  J
ACETONE                     360  J
XYLENES, TOTAL              10  J
Depth = 35.0 - 40.0'
4-METHYL-2-PENTANONE        56  J
Depth = 45.0 - 50.0'
2-BUTANONE                  130
4-METHYL-2-PENTANONE        64  J
Depth = 50.0 - 55.0'
2-BUTANONE                  150
4-METHYL-2-PENTANONE        72  J
XYLENES, TOTAL              10  J
Depth = 65.0 - 70.0'
2-BUTANONE                  100  J
4-METHYL-2-PENTANONE        48  J
Depth = 70.0 - 75.0'
2-BUTANONE                  81  J
4-METHYL-2-PENTANONE        56  J
Depth = 80.0 - 85.0'
4-METHYL-2-PENTANONE        40  J
Depth = 90.0 - 95.0'
2-BUTANONE                  110
4-METHYL-2-PENTANONE        120

MS-28D
Depth = 25.0 - 30.0'
4-METHYL-2-PENTANONE        26  J
CARBON DISULFIDE            6  J
TOLUENE                     8  J
Depth = 35.0 - 40.0'
2-BUTANONE                  140
4-METHYL-2-PENTANONE        160
ACETONE                     350  J
TOLUENE                     17  J
XYLENES, TOTAL              22  J
Depth = 45.0 - 50.0'
2-BUTANONE                  210
4-METHYL-2-PENTANONE        190
ACETONE                     300  J
CARBON DISULFIDE            10  J
TOLUENE                     13  J
TRICHLOROETHENE             10  J
XYLENES, TOTAL              18  J
Depth = 50.0 - 55.0'
2-BUTANONE                  130
4-METHYL-2-PENTANONE        140
TOLUENE                     14  J
XYLENES, TOTAL              20  J
Depth = 60.0 - 65.0'
2-BUTANONE                  100  J
4-METHYL-2-PENTANONE        88  J
ACETONE                     450  J
TOLUENE                     17  J
XYLENES, TOTAL              22  J
Depth = 70.0 - 75.0'
2-BUTANONE                  370
ACETONE                     540  J
TOLUENE                     23  J
TRICHLOROETHENE             19  J
XYLENES, TOTAL              46  J
Depth = 80.0 - 85.0'
2-BUTANONE                  110  J
4-METHYL-2-PENTANONE        64  J
ACETONE                     350  J
TOLUENE                     16  J
TRICHLOROETHENE             12  J
XYLENES, TOTAL              22  J
Depth = 95.0 - 100.0'
2-BUTANONE                  150
4-METHYL-2-PENTANONE        190
ACETONE                     240  J
TOLUENE                     12  J
XYLENES, TOTAL              19  J
Depth = 105.0 - 110.0'
2-BUTANONE                  280
4-METHYL-2-PENTANONE        150
ACETONE                     620  J
ETHYLBENZENE                9  J
TOLUENE                     24  J
XYLENES, TOTAL              53  J

MS-28D (DUP)
Depth = 95.0 - 100.0'
2-BUTANONE                  71  J
4-METHYL-2-PENTANONE        100  J
TOLUENE                     8  J
XYLENES, TOTAL              29  J
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P08
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      220
TRICHLOROETHENE             100
Inorganics (ug/L)
ALUMINUM                    650  J
IRON                        10200  J
IRON, FILTERED              2240  J
MANGANESE                   2160  J
MANGANESE, FILTERED         2070  J

AOC70
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      1000
TRICHLOROETHENE             860
VINYL CHLORIDE              1.1
Inorganics (ug/L)
IRON                        6000  J
IRON, FILTERED              4570  J
MANGANESE                   1430  J
MANGANESE, FILTERED         1440  J

MS-32S
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      170
TRANS-1,2-DICHLOROETHENE    110
TRICHLOROETHENE             370
VINYL CHLORIDE              0.4
Inorganics (ug/L)
IRON                        4580  J
IRON, FILTERED              4660  J
MANGANESE                   882  J
MANGANESE, FILTERED         906  J

AOC73
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      86
TRICHLOROETHENE             120
Inorganics (ug/L)
ALUMINUM                    750  J
IRON                        5870  J
IRON, FILTERED              3610  J
MANGANESE                   1820  J
MANGANESE, FILTERED         1590  J

AOC73 (DUP)
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      85
TRICHLOROETHENE             120
Inorganics (ug/L)
ALUMINUM                    920  J
IRON                        6610  J
IRON, FILTERED              2770  J
MANGANESE                   1890  J
MANGANESE, FILTERED         1550  J

AOC38
Volatile Organics (ug/L)
TRICHLOROETHENE             55
Inorganics (ug/L)
BERYLLIUM, FILTERED         0.3
IRON                        4670  J
IRON, FILTERED              4610  J
MANGANESE                   1360  J
MANGANESE, FILTERED         1490  J

AOC32
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      300
TETRACHLOROETHENE           20
TRICHLOROETHENE             51
Inorganics (ug/L)
ALUMINUM                    671  J
BERYLLIUM, FILTERED         0.3
IRON                        7520  J
IRON, FILTERED              1950  J
MANGANESE                   1540  J
MANGANESE, FILTERED         1520  J

P11
Volatile Organics (ug/L)
TETRACHLOROETHENE           7.8  J
TRICHLOROETHENE             930
Inorganics (ug/L)
IRON                        1390  J
IRON, FILTERED              1230  J
MANGANESE                   2770  J
MANGANESE, FILTERED         2820  J

AOC39
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      140
TRICHLOROETHENE             78
Inorganics (ug/L)
ALUMINUM                    1060  J
IRON                        4630  J
IRON, FILTERED              987  J
MANGANESE                   1280
MANGANESE, FILTERED         851

AOC50
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      230
TRICHLOROETHENE             110
Inorganics (ug/L)
ALUMINUM                    678  J
IRON                        6180  J
IRON, FILTERED              2560  J
MANGANESE                   930
MANGANESE, FILTERED         920

P10
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      730  J
METHYLENE CHLORIDE          640  J
TRANS-1,2-DICHLOROETHENE    1900
TRICHLOROETHENE             39000
Inorganics (ug/L)
IRON                        7150  J
IRON, FILTERED              6620  J
MANGANESE                   659  J
MANGANESE, FILTERED         634  J

P10 (DUP)
Volatile Organics (ug/L)
1,1-DICHLOROETHENE          19
CIS-1,2-DICHLOROETHENE      760
TRANS-1,2-DICHLOROETHENE    1800
TRICHLOROETHENE             36000
VINYL CHLORIDE              16
Inorganics (ug/L)
IRON                        7120  J
IRON, FILTERED              6860  J
MANGANESE                   662  J
MANGANESE, FILTERED         657  J

AOC47
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      430
TRANS-1,2-DICHLOROETHENE    240
TRICHLOROETHENE             230
Inorganics (ug/L)
IRON                        2070  J
IRON, FILTERED              1840  J
MANGANESE                   679  J
MANGANESE, FILTERED         678  J

AOC47 (DUP)
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      440
TRANS-1,2-DICHLOROETHENE    230
TRICHLOROETHENE             240
VINYL CHLORIDE              0.3
Inorganics (ug/L)
IRON                        2100  J
IRON, FILTERED              1850  J
MANGANESE                   680  J
MANGANESE, FILTERED         678  J

AOC58
Volatile Organics (ug/L)
TRICHLOROETHENE             71
Inorganics (ug/L)
ALUMINUM                    538  J
IRON                        5480  J
IRON, FILTERED              844  J
MANGANESE                   551  J
MANGANESE, FILTERED         532  J
SELENIUM                    74  J
SELENIUM, FILTERED          78.4

SB-06/TW-03
Volatile Organics (ug/L)
1,2-DICHLOROETHENE (TOTAL)  100
TRICHLOROETHENE             1700
Inorganics (ug/L)
MANGANESE, FILTERED         199
SELENIUM, FILTERED          36.7

SB-04/TW-02
Volatile Organics (ug/L)
1,2-DICHLOROETHENE (TOTAL)  180
TRICHLOROETHENE             1200
Inorganics (ug/L)
ALUMINUM                    8500
ALUMINUM, FILTERED          370
IRON                        14100
IRON, FILTERED              348
MANGANESE                   1520
MANGANESE, FILTERED         890

SB-04/TW-02 (DUP)
Volatile Organics (ug/L)
1,2-DICHLOROETHENE (TOTAL)  160
TRICHLOROETHENE             1200
Inorganics (ug/L)
ALUMINUM                    6280
IRON                        10400
MANGANESE                   1250
MANGANESE, FILTERED         947

SB-01/TW-01
Volatile Organics (ug/L)
1,2-DICHLOROETHENE (TOTAL)  12000
TETRACHLOROETHENE           160
TRICHLOROETHENE             140000
Semivolatile Organics (ug/L)
4-METHYLPHENOL              11
Inorganics (ug/L)
ALUMINUM                    19400
CHROMIUM                    286
CYANIDE                     291
IRON                        27000
MANGANESE                   993
MANGANESE, FILTERED         201
VANADIUM                    53.9

AOC68
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      290
TRANS-1,2-DICHLOROETHENE    130
TRICHLOROETHENE             540
VINYL CHLORIDE              0.3  J
Inorganics (ug/L)
ALUMINUM                    124
IRON                        3160  J
IRON, FILTERED              2180  J
MANGANESE                   441  J
MANGANESE, FILTERED         369  J

AOC27
Volatile Organics (ug/L)
TRICHLOROETHENE             46
Inorganics (ug/L)
IRON                        1390  J
IRON, FILTERED              1320  J
MANGANESE                   55  J
MANGANESE, FILTERED         53.8  J
SELENIUM, FILTERED          31  J
THALLIUM, FILTERED          1.9  J

MS-33S
Volatile Organics (ug/L)
TRICHLOROETHENE             87
Inorganics (ug/L)
BERYLLIUM, FILTERED         0.3
IRON                        767  J
IRON, FILTERED              757  J
MANGANESE                   210  J
MANGANESE, FILTERED         218  J

P12
Volatile Organics (ug/L)
TRICHLOROETHENE             210
Inorganics (ug/L)
BERYLLIUM                   0.3
IRON                        18100  J
IRON, FILTERED              17700  J
MANGANESE                   475  J
MANGANESE, FILTERED         472  J

AOC36
Inorganics (ug/L)
ALUMINUM                    6110
BERYLLIUM                   0.7
COBALT                      57.3
IRON                        25900  J
IRON, FILTERED              391  J
LEAD                        17.7  J
MANGANESE                   1690  J
MANGANESE, FILTERED         76.1  J
SELENIUM                    142  J
SELENIUM, FILTERED          131  J

AOC55
Volatile Organics (ug/L)
TRICHLOROETHENE             68
Inorganics (ug/L)
IRON                        1470  J
IRON, FILTERED              1760  J
MANGANESE                   278  J
MANGANESE, FILTERED         284  J
SELENIUM                    78.6  J
SELENIUM, FILTERED          78.8  J

AOC54
Volatile Organics (ug/L)
TRICHLOROETHENE             70
Inorganics (ug/L)
ALUMINUM                    257  J
IRON                        3860  J
IRON, FILTERED              2090  J
MANGANESE                   158  J
MANGANESE, FILTERED         152  J

AOC46
Volatile Organics (ug/L)
TRICHLOROETHENE             25
Inorganics (ug/L)
IRON                        1050  J
IRON, FILTERED              391  J
MANGANESE                   212  J
MANGANESE, FILTERED         188  J
SELENIUM                    35.3  J
SELENIUM, FILTERED          31  J

P09
Volatile Organics (ug/L)
1,1-DICHLOROETHENE          13
CIS-1,2-DICHLOROETHENE      99
TETRACHLOROETHENE           6.9
TRICHLOROETHENE             880
VINYL CHLORIDE              40
Inorganics (ug/L)
IRON, FILTERED              2230  J
MANGANESE                   532  J
MANGANESE, FILTERED         533  J

AOC15
Inorganics (ug/L)
IRON                        866  J
IRON, FILTERED              1350  J
MANGANESE                   125  J
MANGANESE, FILTERED         131  J
SELENIUM                    44.8  J
SELENIUM, FILTERED          49  J

AOC37
Volatile Organics (ug/L)
TRICHLOROETHENE             88
Inorganics (ug/L)
ALUMINUM                    93.5
BERYLLIUM, FILTERED         0.3
IRON                        2520  J
IRON, FILTERED              3940  J
MANGANESE                   196  J
MANGANESE, FILTERED         2200  J
SELENIUM                    72.4  J
SELENIUM, FILTERED          116  J
THALLIUM                    1.8  J

AOC35
Volatile Organics (ug/L)
TRICHLOROETHENE             20
Inorganics (ug/L)
ALUMINUM                    147  J
IRON                        2430  J
IRON, FILTERED              753  J

MS-30S
Inorganics (ug/L)
BERYLLIUM                   0.3
BERYLLIUM, FILTERED         0.3

AOC34
Volatile Organics (ug/L)
TRICHLOROETHENE             110
Inorganics (ug/L)
ALUMINUM                    190  J
IRON                        2510  J
IRON, FILTERED              1850  J
SELENIUM                    52  J
SELENIUM, FILTERED          49.9  J

AOC30
Volatile Organics (ug/L)
1,1-DICHLOROETHENE          6.1
Inorganics (ug/L)
IRON                        800  J
IRON, FILTERED              528  J
THALLIUM, FILTERED          1.4  J

AOC30 (DUP)
Inorganics (ug/L)
IRON                        751  J
IRON, FILTERED              524  J

AOC29
Volatile Organics (ug/L)
1,1-DICHLOROETHENE          8.2
TRICHLOROETHENE             8.2
Inorganics (ug/L)
IRON                        552  J
IRON, FILTERED              448  J

AOC23
Volatile Organics (ug/L)
TRICHLOROETHENE             110
Inorganics (ug/L)
ALUMINUM                    191
BERYLLIUM                   0.3
BERYLLIUM, FILTERED         0.4
IRON                        2980  J
IRON, FILTERED              1560  J
MANGANESE                   794  J
MANGANESE, FILTERED         739  J

AOC63
Inorganics (ug/L)
IRON                        1210  J
IRON, FILTERED              1300  J
MANGANESE                   61  J
MANGANESE, FILTERED         62.4  J

P05
Inorganics (ug/L)
BERYLLIUM                   0.3
IRON                        1080  J
IRON, FILTERED              1070  J
SELENIUM                    52.7  J
SELENIUM, FILTERED          53.9  J

AOC06
Volatile Organics (ug/L)
TRICHLOROETHENE             94
Inorganics (ug/L)
IRON                        5310  J
IRON, FILTERED              12300  J
MANGANESE                   1170
MANGANESE, FILTERED         1520  J

AOC13/AOC14
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      490
TRICHLOROETHENE             1200
VINYL CHLORIDE              0.3
Inorganics (ug/L)
IRON                        4840  J
IRON, FILTERED              1750  J
MANGANESE                   1430
MANGANESE, FILTERED         1300  J

AOC17
Volatile Organics (ug/L)
1,1-DICHLOROETHANE          110
1,1-DICHLOROETHENE          6.7
CIS-1,2-DICHLOROETHENE      1500
TRICHLOROETHENE             2000
Inorganics (ug/L)
IRON                        4430  J
IRON, FILTERED              4270  J
MANGANESE                   1620  J
MANGANESE, FILTERED         1610  J

AOC74
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      330
TRICHLOROETHENE             860
Inorganics (ug/L)
ALUMINUM                    139  J
IRON                        4680  J
IRON, FILTERED              1640  J
MANGANESE                   1010  J
MANGANESE, FILTERED         927  J

AOC03
Volatile Organics (ug/L)
TRICHLOROETHENE             200
Inorganics (ug/L)
IRON                        5350  J
IRON, FILTERED              5070  J
MANGANESE                   686
MANGANESE, FILTERED         675  J

AOC16
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      600
TRICHLOROETHENE             1000
Inorganics (ug/L)
ALUMINUM                    1060  J
IRON                        16300  J
IRON, FILTERED              2690  J
MANGANESE                   1150  J
MANGANESE, FILTERED         1080  J
P04
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      510
ETHYLBENZENE                820
Inorganics (ug/L)
IRON                        5070  J
IRON, FILTERED              4380  J
MANGANESE                   453  J
MANGANESE, FILTERED         449  J

MS-28S
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      120
TRICHLOROETHENE             150
Inorganics (ug/L)
IRON                        2260  J
IRON, FILTERED              2280  J
MANGANESE                   1240
MANGANESE, FILTERED         1280

P02
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      80
TRICHLOROETHENE             320
Inorganics (ug/L)
ALUMINUM                    503  J
IRON                        8970  J
IRON, FILTERED              2950  J
MANGANESE                   488  J
MANGANESE, FILTERED         443  J

AOC18
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      330
TRICHLOROETHENE             33
VINYL CHLORIDE              0.3
Inorganics (ug/L)
ALUMINUM                    662  J
IRON                        12100  J
IRON, FILTERED              3070  J
MANGANESE                   3200  J
MANGANESE, FILTERED         2920  J

AOC26
Volatile Organics (ug/L)
TETRACHLOROETHENE           13
TRICHLOROETHENE             44
VINYL CHLORIDE              0.4
Semivolatile Organics (ug/L)
PENTACHLOROPHENOL           3  J
Inorganics (ug/L)
ALUMINUM                    61.9
IRON                        13300  J
IRON, FILTERED              13400  J
MANGANESE                   865  J
MANGANESE, FILTERED         872  J

AOC33
Volatile Organics (ug/L)
1,1,1-TRICHLOROETHANE       690
1,1-DICHLOROETHENE          380
1,2-DICHLOROETHANE          8.2
TRICHLOROETHENE             12
Inorganics (ug/L)
IRON                        515  J
IRON, FILTERED              846  J
SELENIUM                    65  J
SELENIUM, FILTERED          67.4  J

P07
Volatile Organics (ug/L)
TRICHLOROETHENE             510
Inorganics (ug/L)
ALUMINUM                    664  J
BERYLLIUM, FILTERED         0.3
IRON                        3290  J
IRON, FILTERED              1360  J
MANGANESE                   1540
MANGANESE, FILTERED         1480  J
SELENIUM, FILTERED          39.2  J

AOC28
Volatile Organics (ug/L)
TRANS-1,2-DICHLOROETHENE    110
TRICHLOROETHENE             260
Inorganics (ug/L)
IRON                        2190  J
IRON, FILTERED              2080  J
MANGANESE                   797  J
MANGANESE, FILTERED         751  J

MS-31S
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      200
TRICHLOROETHENE             82
Inorganics (ug/L)
IRON                        2560  J
IRON, FILTERED              2410  J
MANGANESE                   1600
MANGANESE, FILTERED         1580

P06
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      270
Inorganics (ug/L)
IRON                        4350  J
IRON, FILTERED              4070  J
MANGANESE                   2260  J
MANGANESE, FILTERED         2270  J
THALLIUM                    1.1  J
THALLIUM, FILTERED          1

P06 (DUP)
Volatile Organics (ug/L)
CIS-1,2-DICHLOROETHENE      260
VINYL CHLORIDE              0.3  J
Inorganics (ug/L)
IRON                        4170  J
IRON, FILTERED              2030  J
MANGANESE                   2190  J
MANGANESE, FILTERED         194  J

MS-29S
Volatile Organics (ug/L)
TRICHLOROETHENE             18
Inorganics (ug/L)
IRON                        614  J
IRON, FILTERED              575  J
MANGANESE                   907
MANGANESE, FILTERED         892
THALLIUM                    2.2

AOC07
Volatile Organics (ug/L)
TRICHLOROETHENE             15  J
Inorganics (ug/L)
IRON                        1550  J
IRON, FILTERED              1070  J
MANGANESE                   812  J
MANGANESE, FILTERED         807  J

P03
Volatile Organics (ug/L)
TRICHLOROETHENE             10
Inorganics (ug/L)
ALUMINUM                    404  J
IRON                        4460  J
IRON, FILTERED              3060  J
MANGANESE                   1850
MANGANESE, FILTERED         1630  J

AOC71
Inorganics (ug/L)
IRON                        1850  J
IRON, FILTERED              1870  J
MANGANESE                   1090  J
MANGANESE, FILTERED         1000  J

P01
Inorganics (ug/L)
ALUMINUM                    207
BERYLLIUM                   0.4
IRON                        2080  J
IRON, FILTERED              721  J
MANGANESE                   71.6  J
MANGANESE, FILTERED         69  J

AOC08/AOC09
Volatile Organics (ug/L)
TETRACHLOROETHENE           16
TRICHLOROETHENE             8.9
Inorganics (ug/L)
BERYLLIUM                   0.3
IRON                        1170  J
IRON, FILTERED              1110  J
MANGANESE                   102  J
MANGANESE, FILTERED         117  J
SELENIUM                    51.8
SELENIUM, FILTERED          47  J

AOC04
Volatile Organics (ug/L)
TRICHLOROETHENE             81
VINYL CHLORIDE              0.3
Inorganics (ug/L)
IRON                        4670  J
IRON, FILTERED              5160  J
MANGANESE                   1080  J
MANGANESE, FILTERED         1090  J

N
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MS-32I 
Volatile Organics lug/L) 
1,1-DICHLOROETHENE 
CIS-l,2-DICHLOROETHENE 
TRANS-1,2-DICHLOROETHENE 
TRICHLOROETHENE 

, VINYL CHLORIDE 
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IRON 
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WELLS INCLUDED IN THE GROUND 
WATER QUALITY MONITORING NETWORK 

WATER TABLE WELL IN (SHALLOW) 
UNCONSOLIDATED SEDIMENTS 

DEEP WELL IN 
UNCONSOLIDATED SEDIMENTS 

BEDROCK WELL 

EXTRACTION WELL 

UNITED DEFENSE, L.P. SITE WELL 

FRIDLEY WELL NO. 13 

USGS WELLS 

TEMPORARY WELL. OU-3 RI 

TEMPORARY WELL, EAST PLATING SHOP 

TCE CONCENTRATION AND LABORATORY QUAliFIER. 
DATA EXCEEDS ACTION LEVELS 

TCE CONCENTRATION AND LABORATORY QUALIFIER. 
DATA DOES NOT EXCEED ACTION LEVELS 
ACllON LEVEL· EPA MCl, 5 ugIL 
ISOCONCENTRATION CONTOUR LINE (dashed where inferred) 

GROUNDWATER FLOW DIRECTION 

Nole: Theinlormation presented includes analytical data from OU-3 RI temporary well. (sampled 
from 7197 to 9/97) and permanent wells (sampled from 2198 to 3/98), temporary well. in the 
East Platir.;: Shop (sampled in 4195), and results from wetl. in the Groundwater Quality 
MonitolingNetwork (sampled in the first quarter 4130/98). It is noted that the natural dlstibution of 
contamina"ts illustrated may be affected by the <ifferent contruction of the monitoring wells used 
lor sampleccJlelllion (i.e .. temporary versus permanent wellS) and different sampling techniques 
used to •• ,"ple each _II. 

TRICHLOROETHENE (TGE) CONCENTRATIONS 
SHALLOW MONITORING WELLS 

OU - 3 REMEDIAL INVESTIGATION 
NIROP FF(IDLEY 

FRIDLEY, MJNNESOTA 
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5.0 CHEMICAL FATE AND TRANSPORT ANALYSIS 

Various aspects of contaminant fate and transport at NIROP are discussed in this section. Properties that 

affect chemical migration are presented in Section 5.1. Section 5.2 presents a brief discussion of 

chemical persistence. Section 5.3 presents an overview of chemical fate and transport. Site-specific 

chemical fate and transport is discussed as part of the SESOIL modeling presented in Section 7.0. 

5.1 CHEMICAL AND PHYSICAL PROPERTIES 

Various chemical and physical properties of all detected site compounds are presented and discussed in 

this section. These parameters may be used to estimate the environmental behavior of site chemicals. 

Physical and chemical properties of the organic chemicals found at NIROP are presented in Tables 5-1 

and 5-2. 

Literature values of the water solubility, octanol/water partition coefficient, organic carbon partition 

coefficient, vapor pressure, Henry's Law constant, bioconcentration factor, and specific gravity are 

presented, when available. Calculated values, which were obtained using approximation methods, are 

presented when literature values are not available. A discussion of the environmental significance of each 

of these parameters follows. 

5.1.1 Specific Gravity 

Specific gravity is the ratio of the weight of a given volume of pure chemical at a specified temperature to 

the weight of the same volume of water at a given temperature. Its primary use is to determine whether a 

contaminant will have a tendency to float or sink in water if it is present as a pure compound or at very 

high concentrations. Contaminants with a specific gravity greater than 1 will tend to sink, whereas 

contaminants with a specific gravity less than 1 will tend to float. This parameter becomes important in 

discussions regarding the potential presence of free product or NAPLs. 

Of the commonly detected chemicals at these sites, the ketones and some monocyclic aromatics have 

specific gravities less than 1. The halogenated aliphatics, PAHs, PCBs, and phthalate esters have 

specific gravities greater than 1. 

089811/P 5-1 eTO 0003 
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Vapor pressure provides an indication of the rate at which a chemical volatilizes from both soil and water. 

It is of primary importance at environmental interfaces, such as surface soil/air and surface water/air. 

Volatilization is not as important when evaluating contaminated groundwater and subsurface soils that are 

not exposed to the atmosphere. Vapor pressures for ketones, monocyclic aromatics, and halogenated 

aliphatics are generally many times higher than vapor pressures for PCBs. Chemicals with higher vapor 

pressures are expected to enter the atmosphere much more readily than chemicals with lower vapor 

pressures. Volatilization is a significant loss process for volatile organics in surface water or surface soil. 

Volatilization is not significant for inorganics. 

5.1.3 Solubility 

The rate at which a chemical is leached from a waste deposit by infiltrating precipitation is proportional to 

its water solubility. More soluble chemicals are more readily leached than less soluble chemicals. The 

water solubilities presented in Table 5-1 indicate that the VOCs (ketones, monocyclic aromatics, and 

halogenated aliphatics) are usually several orders of magnitude more water-soluble than PCBs. The 

groundwater data show that the various types of VOCs are the predominant contaminants. 

The solubility of inorgani9s is strongly influenced by their valence state(s} and forms (hydroxides, oxides, 

carbonates, etc.). The solubility is also dependent on pH, Eh, and other ionic species in solution (the 

Oebye-Huckel theory). The solubility products reported in the literature vary with the type of complex 

formed, but generally it can be noted that, for example, cadmium and copper complexes are more soluble 

than lead and nickel complexes. 

5.1.4 OctanollWater Partition Coefficient 

The octanol/water partition coefficient (Kow) is a measure of the equilibrium partitioning of chemicals 

between octanol and water. A linear relationship between the Kow and the uptake of chemicals by fatty 

tissues of animal and human receptors (the bioconcentration factor) has been determined (Lyman 

et aI., 1990). It is also useful in characterizing the sorption of compounds by organic soils where 

experimental values are not available. PCBs are several orders of magnitude more likely to partition to 

fatty tissues than the more soluble VOCs. The Kow is also used to estimate bioconcentration factors in 

aquatic organisms. 

089811/P 5-2 GTO 0003 
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The organic carbon partition coefficient (Kae) indicates the tendency of a chemical to bind to soil particles 

containing organic carbon. Chemicals with high Koe's generally have low water solubilities and vice versa. 

Also, soils with a higher amount of organic carbon will tend to reduce mobility of the contaminants. This 

parameter, Koe, may be used to infer the relative rates at which the more mobile chemicals (ketones, 

monocyclic aromatics, and halogenated aliphatics) are transported in the groundwater. Chemicals such 

as PAHs and PCBs are relatively immobile in the soil and are preferentially bound to the soil. These 

compounds are not subject to groundwater transport to the extent that compounds with higher water 

solubilities are. However, these immobile chemicals are easily transported by erosional processes when 

they are present in surface soils. 

5.1.6 Henry's Law Constant 

Both the vapor pressure and the water solubility are of use in determining volatilization rates from surface 

water bodies and from groundwater. The ratio of these two parameters (the Henry's Law constant) is 

used to calculated the equilibrium chemical concentrations in the vapor (air) phase versus the liquid 

(water) phase for the dilute solutions commonly encountered in environmental settings. In general, 

chemicals having a Henry's Law constant of less than 1 x 10.5 atm-m3/mole, such as PCBs, should 

volatilize very little and be present only in minute amounts in the atmosphere or soil gas. For chemicals 

with a Henry's Law constant greater than 5 x 10.3 atm-m3/mole, such as many of the halogenated 

aliphatics, volatilization and diffusion in soil gas could be significant. 

5.1.7 Bioconcentration Factor 

The bioconcentration factor (BCF) represent the ratio of aquatic-animal-tissue concentration to water 

concentration. The ratio is both contaminant- and species-specific. When site-specific values are not 

measured, literature values are used or the BCF is derived from the octanol/water coefficient. Many of the 

PCBs will bioconcentrate at levels 3 to 5 orders of magnitude greater than those concentrations found in 

the water, whereas volatile organics compounds are not as readily bioconcentrated. 

5.1.8 Distribution Coefficient 

The distribution coefficient (Kd) is a measure of the equilibrium distribution of a chemical or ion in 

soil/water systems. The distribution of organic chemicals is a function of both the Koe and the amount of 

organic carbon in the soil. For ions (e.g., metals), Kd is the ratio of the concentration adsorbed on soil 

surfaces to the concentration in water. Distribution coefficien.ts for metals vary over several orders of 
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magnitude because the Kd is dependent on the size and charge of the ion and the soil properties 

governing exchange sites on soil surfaces. Coulomb's Law predicts that the ion with the smallest hydrated 

radius and the largest charge will be preferentially accumulated over ions with larger radii and smaller 

charges. Soil and clay distribution coefficients for inorganics are shown in Table 5-2. 

5.2 CONTAMINANT PERSISTENCE 

The persistence of various classes of chemicals is discussed in this section. Several transformation 

mechanisms affect chemical persistence, such as hydrolysis, biodegradation, photolysis, and 

oxidation/reduction reactions. The following general classes of compounds are discussed: 

• Ketones 

• Monocyclic aromatics 

• Halogenated aliphatics 

• PAHs 

• Phthalate esters 

• PCBs 

• Metals 

5.2.1 Ketones 

Ketones are highly volatile and soluble, and these two processes dominate the fate of these compounds in 

the environment. Ketones are not considered to be persistent in the environment, particularly in 

comparison to chemicals such as PAHs or PCBs. Hydrolysis is generally not a significant fate process for 

this class of chemicals, nor is bioconcentration significant, based on the low !<ow's (Howard, 1990). 

Acetone is completely miscible in water and is unlikely to adsorb to soil or sediments or bioaccumulate. It 

has a high vapor pressure and, once released to the air, photolysis and reaction with hydroxyl radicals 

result in an average half-life of 22 days (Howard, 1990). 

2-Butanone will partially evaporate into the atmosphere if released to the soil and may also leach into the 

groundwater. Once in the groundwater, 2-butanone may slowly degrade. In surface water, 2-butanone 

has a half-life of approximately 3 to 12 days. Hydrolysis, photolysis, bioconcentration, and adsorption are 

not significant fate processes for this chemical (Howard, 1990). 
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4-Methyl-2-pentanone may be removed from soil by direct photolysis, volatilization, or aerobic 

biodegradation. It is also susceptible to leaching and may be found in groundwater. If released to surface 

water, it has a volatilization half-life of 15 to 33 hours and is also subject to direct photolysis. This 

compound does not significantly bioconcentrate, oxidize, hydrolyze, or adsorb to soil (Howard, 1990). 

5.2.2 Monocyclic Aromatics 

Monocyclic aromatic compounds such as benzene, toluene, chlorobenzene, and xylenes are not 

considered to be persistent in the environment, particularly in comparison to chemicals such as PCBs. 

Monocyclic aromatics are subject to degradation via the action of both soil and aquatic microorganisms. 

The biodegradation of these compounds in the soil matrix is dependent on the abundance of microflora, 

macronutrient availability, soil reaction (pH), temperature, etc. 

Although these compounds are amenable to microbial degradation, it is not anticipated that degradation 

will occur at an appreCiable rate, although macronutrient availability is not known. In the event that these 

compounds discharge to surface water bodies, volatilization and biodegradation may occur relatively 

rapidly. For example,' a reported first-order biodegradation rate constant for benzene is 0.11 dai1 in 

aquatic systems (Lyman et aI., 1990). This corresponds to an aquatic half-life of approximately 6 days. 

Other monocyclic aromatics are subject to similar degradation processes in aquatic environments 

(USEPA, December 1982). However, chlorinated monocyclic aromatics such as chlorobenzene are not 

expected to be as susceptible to microbial degradation. For example, a reported first-order 

biodegradation rate constant for chlorobenzene is 0.0045 dai1 in aquatic systems (Lyman et aI., 1990), 

which corresponds to an aquatic half-life of approximately 150 days. However, biodegradation rates are 

very site specific, and exact biodegradation values for the NIROP site would require further investigation. 

Benzene in groundwater is significantly reduced by the action of aerobic bacteria. A biodegradation rate of 

0.95%/day has been reported (Chiang et al.", 1989). The amount of benzene, toluene, and xylenes in the 

groundwater was reported to be directly proportional to the availability of DO. 

Additional environmental degradation processes such as hydrolysis and photolysis are considered to be 

insignificant fate mechanisms for monocyclic aromatics in aquatic systems (USEPA, December 1982). 

However, some monocyclic aromatics such as benzene and toluene have been shown to undergo clay-, 

mineral-, and soil-catalyzed oxidation (Dragun, 1988). 

089811/P 5-5 eTO 0003 



5.2.3 Halogenated Aliphatics 

NIROP Fridley 
OU3 Remediallnvestigatnion 

Revision: 1 
Date: September 2001 

Section: 5 
Page 6 of 13 

Halogenated aliphatic hydrocarbons such as trichloroethene are subject to abiotic dehydrohalogenation. 

This process is an elimination reaction that results in the formation of an ethene from a saturated 

halogenated compound (Olsen. and Davis, 1990). Therefore, the presence of dichloroethane in 

groundwater in association with ethanes may be a result of this process. Research indicates that 

microbial degradation of highly chlorinated ethanes is a relatively slow process. 1,1, 1-trichloroethane has 

been shown to break down to 1, 1-dichloroethane and chloroethane (Smith and Dragun, 1984), with 

half-lives reported on the order of 6 to 8 months. Hydrolysis, photolysis, and oxidation are generally not 

considered to be significant fate processes for the chlorinated ethanes. 

While trichloroethene is reportedly susceptible to degradation, the primary end product is reportedly vinyl 

chloride. It does not appear that appreciable degradation of halogenated aliphatics occurs in aerobic 

aquatic systems (USEPA, December 1982) or in unsaturated soils (Lyman et aI., 1990). 

Photolysis is not considered to be a relevant degradation mechanism for this class of compounds 

(USEPA, December 1982). Limited hydrolysis of saturated aliphatics (i.e., alkanes) may occur, but it does 

not appear to be a significant degradation mechanism for unsaturated species (i.e., alkenes) (USEPA, 

December 1982). 

Under certain conditions, volatilization is a significant fate process for these compounds. Volatilization is 

only significant at the air-soil or air-water interface. Adsorption should not be consid~red as an important 

fate for these types of compounds when compared to more hydrophobic compounds (PCBs, for example). 

5.2.4 Polycyclic Aromatic Hydrocarbons (PAHs) 

PAHs have very low solubilities, vapor pressures, and Henry's Law constants and high Kocs and Kows. The 

low-molecular-weight PAHs (e.g., acenaphthene, anthracene, fluorene, phenanthrene) may volatilize from 

surface waters, while the high-molecular-weight PAHs (e.g., benzo(a)pyrene, benzo(a)anthracene, 

chrysene, etc.) are less likely to volatilize. PAHs in soil are much more likely to bind to soil and be 

transported via mass transport mechanisms than to go into solution. PAHs are subject to degradation via 

aerobic bacteria but may be relatively persistent in the absence of microbial population or macronutrients 

such as phosphorus and nitrogen. The molecular weight of the PAH is a factor which will effect the rate at 

which biodegradation occurs, with higher molecular weight PAHs being more resistant to biodegration. 
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Bioconcentration of PAHs in aquatic organisms is greater for the higher-molecular-weight compounds 

than the lower-molecular-weight compounds. PAHs can be bioaccumulated from water, sediments, or 

lower organisms in the food chain. 

Landspreading applications have .indicated that PAHs are highly amenable to microbial degradation in soil. 

The rate of degradation is influenced by temperature, pH, oxygen concentrations, initial chemical 

concentrations, and moisture. Photolysis, hydrolysis, and oxidation are not important fate processes for 

the degradation of PAHs in soil (ATSDR, October 1989c). 

The most important fate for PAHs in water are photooxidation, chemical oxidation., and biodegradation. 

PAHs do not contain functional groups that are susceptible to hydrolytic action, and hydrolysis is 

considered to be an insignificant degradation mechanism. The rate of photodegradation is influenced by 

water depth, turbidity, and temperature. Benzo(a}pyrene, chrysene, fluorene, and pyrene are reported to 

be resistant to photodegradation. PAHs may also be oxidized by chlorination and ozonization, and may be 

metabolized by microbes under oxygenated conditions (ATSDR, October 1989c). 

5.2.5 Phthalate Esters 

Phthalate esters are considered to be relatively persistent chemicals in the environment. Although 

numerous studies have demonstrated that phthalate esters undergo biodegradation, it appears that this is 

a slow process in both soils and surface waters. Certain microorganisms have been shown to excrete 

products that increase the solubility of phthalate esters and enhance their biodegra9ation (Gibbons and 

Alexander, 1989). 

Biodegradation of bis(2-ethylhexyl}phthalate and other phthalates in water is an important fate 

mechanism, with a half-life of 2 to 3 weeks reported for bis(2-ethylhexyl}phthalate (Howard, 1989). 

Bioaccumulation is also a significant fate ·process. Hydrolysis of phthalate esters is very slow, with 

calculated half-lives of 3 years (dimethylphthalate) to 2,000 years (bis(2-ethylhexyl}phthalate) (USEPA, 

December 1979). Similarly, photolysis and volatilization are considered to be insignificant degradation 

mechanisms (USEPA, December 1979; Howard, 1989). 

5.2.6 Polychlorinated Biphenyls 

PCBs are considered to be very persistent organic chemicals. Biodegradation is the only process known 

to transform PCBs under environmental conditions, and only the lighter compounds are measurably 

biodegraded (USEPA, December 1979). Although some microorganisms (e.g.,. Phanaerochaete 
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chrysosporium) may biodegrade PCBs, such fungi may not exist in local soil. There is experimental 

evidence to suggest that heavier PCBs (five or more chlorines per molecule) can undergo photolytic 

degradation, but there are no data to suggest that this process operates under environmental conditions 

(USEPA, December 1979). Base-, acid-, and neutral-promoted hydrolysis are considered to be 

inconsequential degradation mechanisms for PCBs (USEPA, December 1982). 

5.2.7 Metals 

Metals are highly persistent environmental contaminants. They do not biodegrade, photolyze, hydrolyze, 

etc. The major fate mechanisms for metals are adsorption to the soil matrix (as compared to being part of 

the soil structure) and bioaccumulation. 

The mobility of metals is influenced primarily by their physical and chemical properties in combination with 

the physical and chemical characteristics of the soil matrix. Factors that assist in predicting the mobility of 

inorganic species are the soil/pore water pH, soil/pore water Eh, and cation exchange capacity. The 

mobility of metals generally increases with decreasing soil pH and cation exchange capacity. 

5.3 CONTAMINANT FATE AND TRANSPORT 

This section presents a. brief overview of contaminant fate and transport issues at NIROP. This 

discussion focuses on some of the major types of contaminants found at the site. As a correlation 

between TCE and other VOCs at NIROP Fridley has been provided, TCE is used generically throughout 

this report and is considered to be representative of other VOCs. 

5.3.1 Volatile Organics Compounds 

VOCs are typically considered to be fairly soluble. They have a low capacity for retention by soil organic 

carbon and are therefore the organic compounds mo·st frequently detected in groundwater. These types 

of chemicals may migrate through the soil column after being released by a spill event or by subsurface 

waste burial as infiltrating precipitation solubilizes them. Some portion of these chemicals is retained by 

the soil but most will continue migrating downward until they reach the water,table. At that time, migration 

is primarily laterally with the hydraulic gradient. Again, some portion of the chemical may be retained by 

the saturated soil. 

Several of these compounds have specific gravities less than that of water (e.g., benzene, toluene). 

These compounds are typically found in fuels, and if a large enough fuel spill occurs, these compounds 

may move through the soil column as a bulk liquid until they reach the water table. There, instead of going 
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into solution, the majority of the release may remain as a discrete fuel layer on the water table surface, 

with some of the material going into solution at the water/fuel interface. 

Similarly, compounds with specific gravities greater than that of water (e.g.! trichloroethene) are often 

used in various industrial applications such as degreasing. If a large enough spill of these solvents 

occurs, they may also migrate as a bulk liquid, but they will not stop at the water table. 

In this case, transport through the unsaturated zone is probably limited to bulk transport of an initial 

release. The building covers the site and prevents precipitation from contacting the soil beneath the 

building. Little, if any, leaching of contaminants from the unsaturated zone by infiltration is expected. As 

long as the building foundation remains in place and as long as leaks from the storm sewers and sanitary 

sewers are not significant, little water will pass through the unsaturated soil. Contaminants that have been 

retained in the unsaturated zone, therefore, are not expected to have a significant, continuing impact on 

the groundwater. 

5.3.2 Polycyclic Aromatic Hydrocarbons 

PAHs are generally considered to be fairly immobile chemicals in the environment. They are large 

molecules with high organic carbon partition coefficients and low solubilities when compared to the VOCs. 

These compounds, when found in the soil, generally do not migrate vertically to a great extent. Instead, 

they are more likely to adhere to soil particles and be removed from the site via surface runoff and 

erosional processes. 

5.3.3 Inorganics 

Because metals are frequently incorporated into the soil matrix and remain bound to particulate matter, 

they also migrate from the source areas via bulk movement processes (erosion). The larger particles 

(>0.45 microns, which are removed via the filtration step prior to water analysis) are not generally 

considered to be mobile in groUndwater. The metals detected in unfiltered groundwater samples are likely 

to be representative of suspended soil material in the samples. 

There are some instances, however, where these metals are found at such concentrations or in such form 

as to be able to migrate in solution. It is possible that industrial activities could saturate all available 

exchange sites in soil and hence a metal may be mobilized. Metals are also more mobile under acidic 

conditions, which may exist in areas where plating-type activities have occurred. Finally, a metal solution 
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may be utilized in some industrial applications. In these cases, it is possible for metals to migrate 

vertically through the soil column and reach the groundwater. 

5.4 NATURAL ATTENUATION 

Natural attenuation is a passive remediation method that can effectively reduce hydrocarbon 

contamination in soil and groundwater to levels that do not pose a risk to human health and the 

environment. Source control and performance monitoring are fundamental components of any natural 

attenuation remedy. The technology works because common hydrocarbon contaminants are readily 

biodegraded by microorganisms that occur naturally in the subsurface environment. 

Natural attenuation results from the combined effects of several natural processes, including 

biodegradation, dilution, sorption, dispersion, volatilization, chemical and biological stabilization, 

transformation, and destruction of contaminants (USEPA, 1998). For halogenated hydrocarbons, 

biodegradation is the most important process because it transforms contaminants to innocuous by

products such as water, carbon dioxide, ethene, and salts while reducing the total mass of the 

contaminants in the subsurface. The other processes act to lower the concentration of the contaminants 

in the environment but not to reduce their mass (Kelley et aI., 1996). 

Natural attenuation processes typically occur at all sites, but they reach varying degrees of effectiveness 

depending on the types and concentrations of contaminants present and the physical, chemical, and 

biological characteristics of the soil and groundwater (USEPA, 1998). Natural attenuation processes may 

reduce the potential risk posed by site contaminants in three ways: 

• The contaminant may be converted to a less toxic form through destructive processes such as 

biodegradation or abiotic transformations. 

• Potential exposure levels may be reduced by lowering of concentration levels (through destructive 

processes or by dilution or dispersion) 

• Contaminant mobility may be reduced by sorption to the soil or rock matrix. 

The main component of the degreasing fluids that were commonly used at the NIROP Fridley is 

trichloroethene. Trichloroethene biodegrades anaerobically and sometimes, depending on the conditions, 

aerobically. Anthropogenic carbon or natural carbon and inorganic electron acceptors are utilized during 

the natural attenuation of chlorinated hydrocarbons. In some cases iron (III) is used as an electron 
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acceptor during anaerobic biodegradatoin of organic carbon. During this process iron (III) is reduced to 

iron (II) so that iron (II) concentrations may be used as an indicator once anaerobic degradation has been 

determined to be occurring. After DO and nitrate have been depleted, sulfate may also be used as an 

electron acceptor for anaerobic biodegradation. Because each terminal electron accepting process [i.e. 

sulfate and iron (III)] has a characteristic hydrogen concentration associated with it, hydrogen 

concentrations can be an indicator of predominant oxidation reduction processes. 

Parameters indicative of biodegradation of chlorinated solvents were collected during the Fridley NIROP 

RI sampling events to examine the viability of natural attenuation or bioremediation as a feasible remedial 

alternative for contamination within the groundwater. The parameters were measured in six of the 

monitoring wells sampled in the three water bearing zones. The parameters that were measured 

included: dissolved methane, DO, oxidation reduction potential, divalent iron, nitrate, nitrite, sulfate, 

alkalinity, hardness, orthophosphate, chloride, bromide, dissolved manganese, hydrogen sulfide, and 

common water quality parameters (i.e., temperature, pH, and specific conductivity). 

These data were collected to evaluate the likelihood that natural attenuation is occurring. Typically, the 

most important electron acceptors in groundwater include DO, nitrate, iron (III), sulfate, and carbon 

dioxide (Wiedemeier et aI., 1998). The biodegradation processes associated with natural attenuation 

indicators are summarized in Table 5-3. Divalent iron, manganese, nitrate, nitrite, and sulfate were 

measured to identify a correlation between electron acceptors and metabolic by-products indicative of an 

oxygen-depleted environment (suggesting past aerobic biodegradation and current anaerobic 

biodegradation). 

Other parameters (i.e., pH, alkalinity, hardness, and orthophosphate) were also collected to assist in 

determining if natural attenuation is in progress and to determine the levels of possible nutrients available 

for microorganisms. pH was measured because aerobic and anaerobic processes are pH-sensitive. 

Alkalinity and hardness are measures of the buffering capacity of the groundwater. In addition, alkalinity 

tends to increase during aerobic/anaerobic oxidation. Phosphate is a nutrient and electron acceptor for 

biodegradation. It acts in a similar capacity as divalent iron, nitrate, and sulfate (Schneider and Billingsley, 

1990). 

General groundwater field parameters such as chloride, specific conductivity, and temperature were 

collected to verify that the site samples were obtained from the same groundwater system. Higher 

temperatures (i.e., > 20C) have been shown to assist the natural degradation process. As background 

chloride values were not available, chloride was not used to determine dehalogenation. The chloride 

results were utilized to qualitatively access the natural att.enuation process. 
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Table 5-3 indicates the changes that are expected in groundwater chemistry as a result of biodegradation 

processes (Wiedemeier et aI., 1998). Groundwater conditions that are indicative of biodegradation 

processes are included in Table 5-4 (Wiedemeier et aI., 1998). The information provided in these two 

tables will be used in conjunction with the contaminant concentrations in groundwater to assess the zone

specific OU3 RI data. The goals of the assessment are to determine, on a zone-by zone basis, if natural 

attenuation is currently occurring in the groundwater and if natural attenuation is a viable process for 

remediation of halogenated hydrocarbons. 

The analytical results were evaluated based on the MPCA guidance. Using this g.uidance, results were 

weighted and scored for preliminary screening purposes. This system allows a rapid assessment of the 

oxidation/reduction status of the groundwater system, with points awarded for those analytical results 

indicating reducing conditions in water. The points are totaled and compared to the following guidance for 

evaluation: 

0-5 Inadequate evidence for biodegradation 

6-14 Limited evidence for biodegradation 

15-20 Adequate evidence for biodegradation 

>20 Strong evidence for the biodegradation of chlorinated solvents 

A score below 15 indicated that pursuing a natural attenuation remedy is probably unwarranted. 

5.4.1 Evaluation of Natural Attenuation Data 

Soil and groundwater samples were collected in the area defined as OU3 analyzed in the field or by a 

fixed-base laboratory. The resulting data provide the information necessary to answer the three following 

questions: 

• Are contaminants present in either medium that could be remediated via natural attenuation? 

• Is natural attenuation currently in progress in the groundwater? 

• Are the conditions in the groundwater favorable for natural attenuation? 

The OU3 contaminant concentrations in soil and groundwater were evaluated, and the results are 

presented on Figures 4-2, 4-3, 4-4, and 4-7. The evaluation of the nature and extent of the contaminants 

is presented in Sections 4.1 and 4.2. These results indicate that halogenated hydrocarbons (primarily 

TCE) are present in both the soil and groundwater. 
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The procedure for evaluating natural attenuation was previously outlined in Section 5.4 and is followed in 

this section. This evaluation and the scoring of the analytical results were conducted in accordance with 

the MPCA, draft Guidelines Natural Attenuation of Chlorinated Solvents in Ground Water, December 12, 

1997. Table 5-5 presents the analytical results from the natural attenuation evaluation. The following 

conclusions were reached after review and evaluation/scoring of the data presented in Table 5-5. 

• All wells had scores less than 14, which indicates only limited evidence for natural attenuation exists. 

• DO levels varied significantly within the three zones. The shallow and deep wells contained DO levels 

all > 1 mg/L, which is not conducive to reductive dechlorination. The intermediate depth wells 

contained DO results that were inconclusive; only two wells contained results «0.5 mg/L) that were 

conducive to reductive dechlorination. 

• Oxidation reduction potential measurements were consistently negative in the majority of the wells 

throughout all depths, indicating an anaerobic environment. Oxidation reduction potential is typically 

easier to measure accurately in the field in comparison to DO. Therefore, the groundwater within the 

three separate ranges of depth indicate an anaerobic environment is present. 

• Measured concentrations of nitrate were generally below 1 mg/L for the majority of the wells at all 

depths, which indicates that denitrification, an anaerobic process, is occurring. 

• Concentrations of divalent iron greater than 1 mg/L were detected in all of the shallow depth wells and 

half of the intermediate and deep wells, suggesting that iron reduction is occurring. 

• Concentrations of sulfate were measured in the groundwater throughout all depths. These results 

(most > 20mg/L) generally indicate that the sulfate concentration may be high enough to cause 

competitive exclusion of dechlorination. 

• Temperatures were measured in all of the wells at the corresponding depths. The majority of the 

temperatures taken were below 20°C, indicating that the biochemical process would not be 

accelerated. 

The conclusions provided above indicate that natural attenuation is not occurring in the groundwater of 

OU3. Although, some natural attenuation and degradation may be occurring or may hav.e occurred in the 

past, the results do not indicate that OU3 would currently be a prime candidate for natural attenuation. 
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Chemical 

KETONES 
Acetone 
2-Butanone 
4-Methyl-2-pentanone 
2-Hexanone 
MONOCYCLIC AROMATICS 

Benzene 
Chlorobenzene 
4-Chloro-3-methylphenol 
2.4-Dimethylphenol 
Ethylbenzene 
Pentachlorophenol 
Phenol 
Styrene 
Toluene 
Xylenes (Total) 

Specific Gravity 
(@ 20/4'C)(2) 

0.7B99 
0.BOS4 

0.797B (20'C) 
O.B017 

0.B76S 
1.10SB 

NA 
0.96S 
0.867 

1.978 (2214'C) 
1.0S76 
0.906 

0.8669 
0.86104 - 0.8801 

HALOGENATED ALIPHA TICS 

Chloroform 1.4832 
Chloromethane 0.91S9 
1,l-Dichloroethane 1.17S7 
1,2-Dichloroethane 1.23S1 
1,l-Dichloroethene 1.218 
cis-l ,2-Dichloroethene 1.2837 
trans-l,2-Dichloroethene 1.2S6S 
1,2-Dichloroethene, total NA 
Hexachloroethane 2.091 
Methylene chloride 1.3266 
Tetrachloroethene 1.6227 
1,I,I-Trichloroethane 1.339 
1,1,2-Trichloroethane 1.4397 
Trichloroethene 1.4642 
Vinvl chloride 0.9106 
MISCELLANEOUS VOLATILE ORGANICS 

TABLE 5-1 

ENVIRONMENTAL FATE AND TRANSPORT PARAMETERS FOR ORGANIC CHEMICALS 
NIROP FRIDLEY, MINNESOTA 

Vapor Pressure 
(mm Hg @ 20'C)(2) 

2.66E+2 (2S'C) 
1.0E+2 (2S'C) 
1.0E+l (30'C) 

6.00E+Ol 

9.SE+l (2S'C) 
1.IBE+l (2S'C) 

S.00E-02 
9.8E+l (104'C) 
lE+l (2S.9'C) 

1.10E-04 
3.5E-l (2S'C) 

S.OOE+OO 
2.8E+1 (2S'C) 

lE+1 (27.3 - 32.1'C) 

1.60E+02 
3.80E+03 

2.34E+2 (2S'C) 
7.912+1 (2S'C) 
S.91E+2 (2S'C) 
2.02E+2.12S'C) 
3.31E+2 (2S'C) 

NA 
4.00E-Ol 

4.29E+2 (25'C) 
1.9E+l (2S'C) 

1.00E+02 
2.SE+l (2S'C) 
7.7E+1 (2S'C) 

2.S8E+03 

Solubility 
(mg/L @ 20'C)(2) 

1.00+06 (12) 
2.70E+OS (12) 

1.91E+04 
3.S0E+04 

1.BOE+03 (12) 
4.70E+02 (12) 

3.8SE+03 
7.868E+3 (2S'C) 

I.S0+02 (12) 
1.9SE+03 (12) 
8.2BE+04 (12) 
6.80E+02 (12) 
8.80E+02 (12) 
2.00E+02 (12) 

9.3E+3 (2S'C) 
6.36E+03 

S.SOE+03 (12) 
8.70E+03 (12) 
4.00E+02 (12) 
6.30E+03 (12) 
6.30E+03 (12) 

NA 
S.OE+l (22'C) 
1.32E+04 (12) 
I.S0E+02 (12) 
9.80E+02 (12) 

4.S0E+03 
1.00E+03 (12) 
1.1 E+3 (2S'C) 
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Octanoll 
Water Partition Coefficlent(2) 

S.7SE-Ol 
I.B2E+00 
1.23E+Ol 

NA 

1.3SE+02 
6.92E+02 
1.26E+03 
2.63E+02 
1.41E+03 
1.02E+OS 
2.88E+Ol 
1.44E+03 
4.90E+02 

S.89E+2 - I.S8E+3 

9.33E+01 
8.13E+00 
1.67E+Ol 
2.82E+Ol 
3.02E+Ol 

NA 
3.02E+01 

NA 
1.38E+04 
1.78E+Ol 
3.39E+02 
2.95E+02 
1.4BE+02 
3.39E+02 
3.98E+00 

Organic Carbon 
Partition Coefficient(4) 

2.20E+00 (12) 
4.S0E+00 (12) 
S.30E+O(1 0). 

2.00E+00 

6.S0E+l (12) 
3.3E+02 (12) 

6.04E+02 
2.09E+02 (11) 
2.20E+02 (12) 
S.92E+02 (12) 
3.00E+Ol (12) 
3.60E+02 (12) 
2.6E+02 (12) 
2.40+02 (12) 

3.98E+Ol (11) 
4:30E+00 

3.00E+Ol (12) 
1.4E+Ol (12) 
6.SE+Ol (12) 
S.90E+Ol (12) 
S.90E+Ol (12) 

1.78E+03 (11) 
8.8E+00 (12) 

6.60E+02 (12) 
I.SE+02 (12) 

S.OI E+Ol (11) 
1.30E+02 (12) 
1.86E+Ol (11) 

ICarbon cyclic I 1.2632 I 2.98E+02 2.90E+03 (12) 1.4SE+02 S.4E+01 (12) 
POLYCYCLIC AROMATIC HYDROCARBONS (PAHs) 

Acenaphthene 1.0242 (90/4'C) lE+1 (131'C) 3.90E+00 (12) 8.32E+03 4.6E+03 (12) 
Acenaphthvlene 0.8988--.l16/2'C) 2.90E-02 3.93E+0 (2S'C) 1.17E+04 2.S0E+03 
Anthracene 1.283 (2S/4'C) 1.9SE-4 (2S'C) 7.S0E-02 (12) 2.82E+04 1.30E+04 (12) 
Benzo(a)anthracene 1.274 S.00E-09 9.40E-03 (12) 4.07E+OS 3.S8E+OS (12) 
Benzo(b)fluoranthene NA S.00E-07 I.S0E-03 (12) 3.72E+06 1.23E+06 (12) 
Benzo(k)fluoranthene NA 9.S9E-l1 8.00E-04 (12) 6.92E+06 1.23E+06 (12) 
Benzo(g,h,i)pe~lene NA 1.00E-10 2.6E-4 (2S'C) 1.70E+07 1.60E+06 
Benzo(a)pyrene 1.3S1 S.00E-09 1.62E-03 (12) 9.SSE+OS 9.69E+OS (12) 
Ch~sene 1.274 (20'C) 6.3E-9 (2S'C) 1.60E-03 (12) 4.07E+OS 3.98E+OS (12) 
Dibenz(a,h)anthracene 1.282 1.00E-10 SE-4 (25'C) 9.33E+OS 3.80E+06 (11) 

Henry's Law Constant 
(atm-m3/mole)(2) 

2.10E-OS (12) 
2.7E-OS (12) 

1.49E-S (2S'q 
1.7SE-S (2S'C) 

S.SOE-03 (12) 
3.7QE-03 (12) 

2.S0E-06 
6.SSE-6 (2S'C) 
7.90E-03 (12) 
2.44E-08 (12) 
3.97E-07 (12) 
2.30E-03 (12) 
6.60E-03 (12) 
S.30E-03 (12) 

3.39E-3 (25'C) 
8.82E-3 (24.8'C) 

4.30E-03 (12) 
1.20E-03 (12) 
I.S0E-Ol (12) 
6.60E-03_l12) 
6.60E-03 (12) 

NA 
2.237E-2 (2S'C) 

2.60E-03 (12) 
2.30E-02 (12) 
2.80E-03 (12) 

9.607E-4 (2S'C) 
8.90E-03 (12) 

2.78E-2.12S'C) 

1.20E-02 (12) 

1.20E-03 (12) 
1.14E-4 (25'C) 

3.4E-OS .112) 
3.3SE-06 (12) 
1.IIE-04l12) 
8.29E-07 (12) 
1.4E-7 (2S'C) 
1.13E-06 (12) 
9.46E-OS (12) 
7.3E-8 (25'C) 

Bioconcentration Factor 
(mg/Umg/kg)(4) 

3.B1E-l(7) 
9.3E-l(7) 
3.9E+0(7) 
2.50E+00 

3.70E+Ol 
1.64E+02 
4.00E+02 
7.50E+Ol 
4.70E+02 
1.60E+04 
9.40E+00 

1.48E+2(7) 
1.48E+02 

7.SE+l - I.S9E+2(7) 

2.60E+Ol 
3.20E+00 
1.90E+Ol 
9.00E+00 
S.30E+Ol 
1.4E+l(3) 
4.80E+Ol 

NA 
6.7SE+03 
6.00E+00 
2.S2E+02 
8.10E+Ol 
3.30E+Ol 
9.70E+Ol 
S.70E+00 

2.6E+1(7) 

1.80E+03 
1.00E+03 
4.70E+03 
S.30E+04 
1 .. 40E+OS 
1.40E+OS 
3.S0E+OS 
1.40E+OS 
S.30E+04 
6.90E+OS 



TABLE 5-1 

ENVIRONMENTAL FATE AND TRANSPORT PARAMETERS FOR ORGANIC CHEMICALS 
NIROP FRIDLEY, MINNESOTA 

PAGE 20F 2 

Chemical Specific Gravity Vapor Pressure Solubility Octanoll 
(@ 20/4·C)(2) (mm Hg @ 20·C)(2) (mg/l @ 20·C)(2) Water Partition Coefficlent(2) 

Fluoranthene 1.252 5.0E-6 (25·C) 2.06E-Ol (12) 2.14E+05 
Fluorene 1.202 lE+l (146·C) 9.00E+l (12) 1.51E+04 
Indeno(l,2,3-cd)pyrene NA 1 E-l 0 (25·C) 2.20E-05 (12) 4.57E+07 
2-Methylnaphthalene 1.0058 lE+l (105·C) 2.6E+l (25·C) 7.24E+03 
Naphthalene 1.162 8.2E-2 (25·C) 2.40E+02 (12) 2.34E+03 
Phenanthrene 0.980 (4·C) 1 E+O (118.2·C) 8.16E-l (21 ·C) 2.88E+0~ 

Pyrene 1.271 (23/4·C) 2.5E+0 (200·C) 1.00E+02 (12) 1.51E+05 
PHTHALATE ESTERS 
Bis(2-ethylhexyl)phthalate 0.99 (20/20·C) 1.2E+0 (200·C) 3.40E-Ol (12) 2.00E+05 
Butylbenzylphthalate 1.1 (25/25·Cl 8.60E-06 2.90E+00 6.03E+04 
Di-n-butylphthalate 1.047 (20/20·C) lE-l (115·C) 4E+2 (25·C) 1.58E+05 
Diethylphthalate 1.1175 5E-2 (70·C) 1.08E+3 (25·C) 9.12E+02 
Di-n-octyiphthalate 0.971;1 < 2E-l (150·C) 3E+0 (25·C) 1.58E+09 

Dibenzofuran 

Aroclor -1254 

1 NA - Not Available. 
2 USEpA, September 1992, Handbook of RCRA Groundwater Monitoring Constituents: Chemical and Physical Properties. 
3 Lyman et al., 1990; Equation 5-3, Handbook of Chemical Property Estimation Methods. 
4 USEPA, December 1982, Aquatic Fate Process Data for Organic Priority Pollutants. 
5 ATSDR, October 1992, Toxicity Profile for Acetone. 
6 ATSDR, October 1989, Toxicity Profile for Xylenes. 
7 Lyman et aI., 1990, Eq. 5-2. 
8 Verschueren, 1983, Handbook of Environmental Data of Organic Chemicals. 
9 Howard, 1989, Handbook of Environmental Fate and Exposure Data for Organic Chemicals, Volume 1. 
10 Lyman et aI., 1990; Equation 4-5. 
11 USEPA, July 1996, Soil Screening Guidance. 
12 MPCA, 1998. 

Organic Carbon 
Partition Coefficlent(4) 

4.91E+04 (12) 
7.90E+03 (12) 
3.47E+06 (12) 
7.27E+2(10) 

1.30E+03 (12) 
1.40E+04 

1.20E+05 (12) 

1.11E+05 (12) 
5.75E+04 (11) 
3.39E+04 (11) 
2.88E+02 (11) 
8.23E+07 (11) 

Henry's law Constant Bloconcentratlon Factor 
(atm-m3/mole)(2) (mg/Umglkg)(4) 

1.61 E-05 (12) 1.20E+04 
7.70E-05 (12) 3.80E+03 
1.60E-06 (12) 3.50E+05 

4.99E-4 (25·C) 5.1E+2(7) 
1.30E-03J.12) 4.20E+02 

3.93E-5 (25·C) 4.70E+03 
1.00E-05l.12) 1.20E+04 

1.02E-07 (12) 2.30E+08 
8.3E-6(4) 4.70E+04 

2.8E-7 (25·C) 4.70E+04 
8.46E-07 1.07E+02 

1.41E-12 (25·C) 3.90E+08 



TABLE 5-2 

ENVIRONMENTAL FATE AND TRANSPORT PARAMETERS FOR INORGANIC CHEMICALS 
NIROP FRIDLEY, MINNESOTA 

Element Molecular Weight Soil I Water Distribution Bioconcentration Factor 
(g/mole) Coefficient (Kd) (Ukg) 2 

(mUg) 1 

Aluminum 26.98 NR NR 
Antimony 121.75 NR NR 
Arsenic 74.92 29 (3) 44 

Barium 137.34 41 (3) NR 
Beryllium 9.01 790 (3) NR 
Cadmium 112.4 75 (3) 64 

Calcium 40.08 1.2 - 9.8 NR 
Chromium III 52 1600000 (3) 16 

Chromium VI 52 19 (3) 16 

Cobalt 58.93 0.2 - 3,800 NR 
Copper 63.54 1.4 - 333 36 

Iron 55.847 NR NR 
Lead 207.19 4.5 - 7,640 NR 
Magnesium 24.312 1.6-13.5 NR 
Manganese 54.93 0.2 - 10,000 NR 
Mercury 200.59 52 (3) NR 
Nickel 58.71 65 (3) NR 
Potassium 39.1 2.0 - 9.0 NR 
Selenium 78.96 5 (3) 4.8 

Sodium 22.99 NR NR 
Thallium 204.37 71 (3) 116 

Vanadium 50.94 NR NR 
Zinc 65.38 62 (3) 47 

1 Dragun, 1988, The Soil Chemistry of Hazardous Materials. 
2 USEPAlArmy Corps of Engineers, 1991, Evaluation of Dredged Material Proposed for Ocean 

Disposal Testing Manual. 
3 USEPA, 1996, Soil Screening Guidance. 



TABLE 5-3 

SUMMARY OF EXPECTED CHANGES IN GROUNDWATER CHEMISTRY 
DUE TO BIODEGRADTION PROCESSES 

NIROP FRIDLEY, MINNESOTA 

Analyte Biodegradation Process Expected Change 

Dissolved Oxygen Aerobic Oxidation Decreases 

Nitrate . Denitrification Decreases 

Iron (II) Iron (III) Reduction Increases 

Sulfate Sulfate Reduction Decreases 

Methane Methanogenesis Increases 

Alkalinity Aerobic/Anaerobic Oxidation Increases 

Dissolved Chloride Anerobic Dehalogenation Increases 

Oxidation Reduction Aerobic Respiration Decreases 

Dissolved Manganese Anerobic Reduction Increases 

Hydrogen Sulfide Sulfate Reducing Conditions Increases 



TABLE 5-4 

SUMMARY OF CONDITIONS INDICATIVE OF BIODEGRADATION PROCESSES 
NIROP FRIDLEY, MINNESOTA 

Parameter Concentration Conclusion 

Dissolved Oxygen > 1 mg/L Aerobic conditions 

< 1 mg/L Anaerobic conditions 

Oxidation Reduction <50mV Anaerobic conditions 

> 50 mV . Aerobic conditions 

Nitrate > 1 mg/L Electron acceptor present; denitrification is 
probably not occurring. 

< 1 mg/L Reduced electron acceptor availability; 
denitrification is probably occurring. 

Iron (II) > 1 mg/L Reduced electron acceptor availability; Iron (III) 
reduction is probably occurring. 

< 1 mg/L Electron acceptor available; Iron (III) reduction is 
probably not occurring. 

Sulfate > 20 mg/L Electron acceptor present; sulfate reduction is 
probably not occurring. 

< 20 mg/L Reduced electron acceptor availability; sulfate 
reduction is probably occurring. 

Methane > 0.1 mg/L Methanogenesis is occurring. 

< 0.1 mg/L Methanogenesis is not occurring at a substantial 
rate. 



TABLE 5-5 

SUMMARY OF NATURAL A TIENUATION RESULTS 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-MS-280-01 003-MS-28I-01 003-MS-28S-01 003-MS-290-01 
SAMPLE DATE: 02/17198 02/11/98 02/11/98 02/16/98 
LOCATION: MS-280 MS-281 MS-28S MS-290 
FIELD DUPLICATE OF: 

.ORGANICS (ug/L) 

I DISSOLVED METHANE 17.435 11.057 1.984 19.366 

MISCELLANEOUS PARAMETERS (mg/L) 

ALKALINITY 290 470 440 280 

DISSOLVED FERROUS IRON 1.33 5.1 2.32 0.25 

DISSOLVED OXYGEN 1.07 0.13 1.69 2.42 

DISSOLVED REDUCED MANGANESE 0.3 0.6 1.2 0.3 

HARDNESS as CaC03 640 1200 740 1100 

HYDROGEN SULFIDE 0.03 0.128 0.021 0.039 

NITRATE, AS NITROGEN 0.2 U 0.2 U . 0.2 U 9.7 

NITRITE, AS NITROGEN 0.1 U 0.1 U 0.1 U 0.1. U 

SULFATE 180 J 470 J 160 J 130 J 

REDOX POTENTIAL (mV) -179.9 -165.3 -68.7 -114.8 

TEMPERATURE (C) 15.05 14.96 16.9 17.61 

FILTERED MISCELLANEOUS PARAMETERS (mg/L) 

DISSOLVED BROMIDE 1 U 1 U 1 U 1 U 

DISSOLVED CHLORIDE 62 21 13 90 

ORTHOPHOSPHATE 1 U 1 U 1 U 1 U 

GENERAL CHEMISTRY 

7.33 7.22 6.79 7.26 

003-MS-29I-01 003-MS-29S-01 
02/16/98 02/16/98 

MS-291 MS-29S 

4.926 0.547 

360 420 

5.08 0.89 

1.21 1.99 

0.4 0.8 

740. 740 

0.078 0 

0.2 U 1 

0.1 U 0.2 

220 J 160 J 

-171.3 -112.3 

17.59 20.03 

1 U 1 U 

20 39 

1 U 1 U 

7.1 6.95 



TABLE 5-5 

SUMMARY OF NATURAL ATTENUATION RESULTS 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-MS-300-01 003-MS-301-01 003-MS-30S-0 1 003-MS-31O-01 
SAMPLE DATE: 03/03/98 02/24/98 02/24/98 02/26/98 

LOCATION: MS-300 MS-301 MS-30S MS-31O 
FIELD DUPLICATE OF: 

{)RGANICS (ug/L) 

I DISSOLVED METHANE I 3.864 804 0.212 19.244 

MISCELLANEOUS PARAMETERS (mg/L) 

ALKALINITY 340 390 240 280 

DISSOLVED FERROUS IRON 3.1 1.61 0 1.51 

DISSOLVED OXYGEN 1.65 0.65 6.48 1.02 

DISSOLVED REDUCED MANGANESE 0.3 0.6 0 0.4 

HARDNESS as CaC03 910 590 290 

HYDROGEN SULFIDE 0.142 0.384 0 0.072 

NITRATE, AS NITROGEN 0.2 U 0.2 U 3.5 0.2 U 

NITRITE, AS NITROGEN 0.1 U 0.1 U 0.1 U 0.1- U 

SULFATE 360 120 25 140 

REDOX POTENTIAL (mV) -202.1 -169.7 75.6 -203.9 

TEMPERATURE (C) 11.42 12.35 12.91 18.55 

FILTERED MISCELLANEOUS PARAMETERS (mg/L) 

DISSOLVED BROMIDE 1 U 1 U 1 U 1 U 

DISSOLVED CHLORIDE 40 25 20 86 

ORTHOPHOSPHATE 1 U 1 U 1 U 1 U 

GENERAL CHEMISTRY 

7.37 7.25 7.64 7.41 

003-MS-31 1-01 003-MS-31S-01 
02/18/98 02/17/98 

MS-311 MS-31S 

3.449 0.923 

360 420 

5.1 2.31 

0.17 3.12 

5.7 1.3 

1500 860 

0.92 0.012 

0.2 U 0.2 U 

0.1 U 0.1 U 

960 J 350 J 

-169.6 -116 

18.71 20.65 

. 1 U 1 U 

16 17 

1 U 1 U 

7.05 6.78 



TABLE 5-5 

SUMMARY OF NATURAL ATTENUATION RESULTS 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-MS-32D-O 1 003-MS-321-01 003-MS-DP2-02 003-MS-32S-01 
SAMPLE DATE 03/02/98 03/02/98 03/02/98 02/27/98 

LOCATION MS-32D MS-321 MS-321 MS-32S 
FIELD DUPLICATE OF: 003-MS-321-0 1 

ORGANICS (ug/L) 

I DISSOLVED METHANE 16.456 661.476 1.919 

MISCELLANEOUS PARAMETERS (mg/L) 

ALKALINITY 300 440 440 360 

DISSOLVED FERROUS IRON 0.94 5.1 5.1 3.87 

DISSOLVED OXYGEN 1.02 2.79 2.77 2.46 

DISSOLVED REDUCED MANGANESE 0.2 5.1 2.8 0.7 

HARDNESS as CaC03 580 900 950 660 

HYDROGEN SULFIDE 0.022 0.045 0.03 0 

NITRATE, AS NITROGEN 0.2 U 0.2 U 0.2 U 0.2 U 

NITRITE, AS NITROGEN 0.1 U 0.1 U 0.1 U 0.1 U 

SULFATE 120 360 320 250 

REDOX POTENTIAL (mV) -165.9 -194.1 -160.7 

TEMPERATURE (C) 18.04 18.12 19.99 

FILTERED MISCELLANEOUS PARAMETERS (mg/L) 

DISSOLVED BROMIDE 1 U 1 U 1 U 1 U 

DISSOLVED CHLORIDE 91 19 19 34 

ORTHOPHOSPHATE 1 U 1 U 1 U 1 U 

GENERAL CHEMISTRY 

7.41 7.16 6.96 

003-MS-33D-01 003-MS-33I-01 
02/26/98 02/25/98 

MS-33D MS-331 

15.043 1909.669 

280 560 

0.86 5.1 

0.81 0.87 

0 3 . 

520 700 

0.048 0.138 

0.2 U 0.2 U 

0.1 U 0.1 U 

140 280 

-169.5 -210.9 

17.8 17.78 

1 U 1 U 

72 19 

1 U 1 U 

7.36 7.32 



TABLE 5-5 

SUMMARY OF NATURAL ATTENUATION RESULTS 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-MS-DP2-01 003-MS-33S-01 
SAMPLE DATE: 02/25/98 02/25/98 1 1 1 1 

LOCATION: MS-331 MS-33S 
FIELD DUPLICATE OF: 003-MS-331-01 

ORGANICS (ug/L) 

I DISSOLVED METHANE 1827.561 0.542 

MISCELLANEOUS PARAMETERS (mg/L) 

ALKALINITY 570 230 

DISSOLVED FERROUS IRON 5.1 0.54 

DISSOLVED OXYGEN 0.75 3.53 

DISSOLVED REDUCED MANGANESE 2.7 0 

HARDNESS as CaC03 710 290 

HYDROGEN SULFIDE 0.145 0.043 

NITRATE, AS NITROGEN 0.2 U 0.5 

NITRITE, AS NITROGEN 0.1 U 0.1 U 

SULFATE 280 35 

REDOX POTENTIAL (mV) -177.5 

TEMPERATURE (C) 19.83 

FILTERED MISCELLANEOUS PARAMETERS (mg/L) 

DISSOLVED BROMIDE 1 U 1 U 

DISSOLVED CHLORIDE 20 14 

ORTHOPHOSPHATE 1 U 1 U 

GENERAL CHEMISTRY 

7.53 

1 1 1 1 
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6.0 HUMAN HEALTH RISK ASSESSMENT PROCEDURES 

This risk assessment was prepared following MPCA risk assessment protocol (MPCA, 1999) and using 

risk assessment spreadsheets provided by MPCA (1998a). EPA's Risk Assessment Guidance for 

Superfund (RAGS) Part D Standardized Planning, Reporting, and Review of Superfund Risk Assessments 

(EPA, 1998) was not followed as agreed upon between EPA Region V and MPCA. This risk assessment 

only evaluates exposures to soil located beneath the building by industrial workers and construction 

workers. OU3 groundwater sampling results will be compared to MPCA health based criteria. Exposures 

to OU2 soils were evaluated in the Supplemental Remedial Investigation Information Report (Tetra Tech 

NUS, August 1999). 

A risk assessment provides the framework for developing risk information necessary to assist in 

developing potential remedial alternatives for a site. A baseline human health risk assessment consists of 

five major components, as follows: 

1. Data evaluation/Identification of COPCs 

2. Toxicity assessment 

3. Exposure assessment and identification of significant exposure pathways 

4. Risk characterization and estimation of potential public health risks 

5. Characterization of uncertainty in the risk estimates 

To assess potential public health risks, three major aspects of chemical contamination and exposure must 

be considered: (1) chemicals with toxic characteristics must be identified in environmental media and be 

released by either natural processes or human action; (2) pathways by which actual or potential exposure 

occurs must be present; and (3) human receptors must be present at the point of exposure to complete 

th.e exposure route. Risk is a function of both toxicity and exposure; without one of the factors listed 

above, there is no risk. 

The Data Evaluation, Section 6.1, is primarily concerned with the selection of COPCs· that are 

representative of the type and magnitude of potential human health effects. In turn, these COPCs are 

used to evaluate potential risks. 

The Toxicity Assessment, Section 6.2, presents the available human health criteria for all the selected 

COPCs. Quantitative toxicity indices are presented where they are available. These include dose

response parameters such_as Reference Doses (RfDs) and Cancer Slope Factors (CSFs), enforceable 

089811/P 6-1 eTO 0003 
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standards such as Maximum Contaminant Levels (MCLs), and regulatory guidelines such as Drinking 

Water Health Advisories. 

The Exposure Assessment section identifies potential human exposure pathways at the site. Exposure 

routes are developed from information on source area chemical concentrations, chemical release 

mechanisms, patterns of human activity, and other pertinent information to develop conceptual site 

models for each type of Source. Section 6.3 presents the. equations and relevant input parameters for 

estimating chemical intake. 

The Risk Characterization, Section 6.4, describes how the estimated intakes are combined with the 

toxicity information to estimate risks. Uncertainties associated with the risk assessment process are 

discussed qualitatively in Section 6.5. 

6.1 DATA EVALUATION 

Data evaluation is a site-specific task that uses a variety of information to determine which of the detected 

chemicals at a site are most likely to present a risk to potential receptors. The end result of this qualitative 

selection process is a list of COPCs for each medium under consideration. 

In accordance with MPCA guidance, the initial list of COPCs for an area under investigation will include 

any chemical detected at least once in validated environmental samples from the area. Essential human 

nutrients (iron, magnesium, potassium, calcium, and sodium) present at relatively low concentrations will 

be eliminated from the initial list of COPCs. The essential nutrients were detected at concentrations 

exceeding background, therefore, essential nutrients were retained as COPCs for OU3. 

For inorganic chemicals, COPCs will be selected based on a comparison of site-specific chemical 

concentrations to background chemical concentrations. The determination of background concentrations 

of inorganics was presented in Section 2.6. The maximum detected concentration of inorganics in soil 

were compared to the background concentrations presented in Table 2-6. If the maximum detected 

concentration was less than the background concentration, then that inorganic compound was not 

retained for evaluation in the risk assessment. If the maximum detected concentration was greater than 

the background concentration, then that inorganic compound was retained for evaluation in the risk 

assessment. The maximum detected concentrations of all inorganics compounds were greater than their 

corresponding background concentration; consequently, all inorganic compounds were retained as 

COPCs. 

089811/P eTO 0003 
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In general, all available data from the RI investigation were used to identify COPCs for a site. Field 

screening data, unvalidated data, and analytical results qualified as rejected, R, during the data validation 

process were not considered because of their potential unreliability. As discussed in Section 4.1, the 

detection limits for several chemicals in six soil samples exceeded the MPCA SRV's for soil. The impact 

of the elevated detection limits on the risk assessment will be discussed in the uncertainty analysis. The 

chemicals being retained as COPCs at the site are summarized in Table 6-1. 

6.2 TOXICITY ASSESSMENT 

The toxicity assessment for COPCs examines information concerning the potential human health effects 

of exposure to COPCs. The goal of the toxicity assessment is to provide, for each COPC, a quantitative 

estimate of the relationship between the magnitude and type of exposure and the severity or probability of 

human health effects. The toxicity values presented in this section are integrated with the exposure 

assessment (Section 6.3) to characterize the potential for the occurrence of adverse health effects 

(Section 6.4). 

The toxicological evaluation consists of a critical review and interpretation of toxicity data from 

epidemiological, clinical, animal, and in vitro studies. This review of the data ideally determines both the 

nature of the health effects associated with a particular chemical, and the probability that a given quantity 

of a chemical could result in the referenced effect. This analysis defines the relationship between the 

dose received and the incidence of an adverse effect for the chemicals of potential concern. 

The entire toxicological data base is used to guide the derivation of CSFs for carcinogenic effects and 

RfDs for noncarcinogenic effects. These data may include epidemiological studies, long-term animal 

bioassays, short-term tests, and comparisons of molecular structure. Data from these sources are 

reviewed to determine whether a chemical is likely to be toxic to humans. Because of the lack of available 

human studies, however, the majority of toxicity data used to calculate CSFs and RfDs is derived from 

animal studies. 

For noncarcinogenic effects, the most appropriate animal model (i.e., the species most biologically similar 

to the human) is identified. Pharmacokinetic data often enter into this determination. In the absence of 

sufficient data to identify the most appropriate animal model, the most sensitive species is chosen. The 

RfD is generally derived from the most comprehensive toxicology study that characterizes the 

dose-response relationship for the critical effect of the chemical. Preference is given to studies using the 

exposure route of concern; in the absence of such data, however, an RfD for one route of exposure may 

be extrapolated from data il1.a study that used a different route of exposure. Such extrapolation must take 
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into account pharmacokinetic and toxicological differences between the routes of exposure. Uncertainty 

factors are applied to the highest no-observed-adverse-effect-Ievel (NOAEL) to adjust for inter- and 

intraspecies variation, deficiencies in the toxicological data base, and use of subchronic rather than 

chronic animal studies. Additional uncertainty factors may be applied to estimate a NOAEL from a lowest

observed-adverse-effect-Ievel (LOAEL) if the key study failed to determine a NOAEL. When chemical

specific data are not sufficient, an RfD may be derived from data for a chemical with structural and 

toxicological similarity. 

CSFs for weight-of-evidence Group A or 8 chemicals are generally derived from positive cancer studies 

that adequately identify the target organ in the test animal data and characterize the dose-response 

relationship. CSFs are derived for Group C compounds for which the data are sufficient but are not 

derived for Group D or E chemicals. No consideration is given to similarity in the animal and human target 

organ(s) because a chemical capable of inducing cancer in any animal tissue is considered potentially 

carcinogenic to humans. Preference is given to studies using the route of exposure of concern, in which 

normal physiologic function was not impaired, and in which exposure occurred during most of the animal's 

lifetime. Exposure and 'pharmacokinetic considerations are used to estimate equivalent human doses for 

computation of the CSF. When a number of studies of similar quality are available, the data may be 

combined in the derivation of the CSF. 

6.2.1 Carcinogenic Effects 

The toxicity information considered in the assessment of potential carcinogenic risks includes: (1) a 

weight-of-evidence classification and (2) a slope factor. The weight-of-evidence classification qualitatively 

describes the likelihood that a chemical is a human carcinogen and is based on an evaluation of the 

available data from human and animal studies. A chemical may be placed in one of three groups in EPA's 

classification system to denote its potential for carcinogenic effects: 

1. Group A - known human carcinogen 

2. Group 81 or 82 - probable human carcinogen 

3. Group C - possible human carcinogen 

Chemicals that cannot be classified as a human carcinogen because of a lack of data are placed in 

Group D, and those for which there is evidence of noncarcinogenicity in humans are in Group E. 

The CSF is the toxicity value used to quantitatively express the carcinogenic potency of a chemical. It is 

defined as the upper bounciestimate of the probabilitY of cancer incidence per unit dose averaged over a 
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lifetime. Slope factors are derived from studies of carcinogenicity in humans and/or laboratory animals. 

They are typically calculated for compounds in Groups A, B1, and B2, although some Group C 

carcinogens also have slope factors and some B2 carcinogens have none (e.g., lead). Slope factors are 

specific to a chemical and route of exp~sure and are expressed in units of (TT)g/kg/dayr1 for both oral and 

dermal routes. Inhalation cancer toxicity values are usually expressed as inhalation unit risks in units of 

reciprocal mg/m3 (1 /mg/m\ 

CSFs for COPCs at NIROP are presented in Table 6-2. All values were obtained from MPCA (1998). If 

no CSF is available from any of these sources, carcinogenic risks are not quantified and potential 

exposures are addressed in the general uncertainty section, Section 6.6. 

Dermal CSFs are derived from the corresponding oral values. In the derivation of a dermal CSF, the oral 

CSF is divided by the gastrointestinal absorption efficiency to determine a CSF based on an absorbed 

dose rather than an administered dose. The oral CSF is divided by the absorption efficiency because 

CSFs are expressed as reciprocal doses. 

6.2.2 Noncarcinogenic Effects 

For noncarcinogens, it is assumed that there exists a dose below which adverse health effects will not be 

observed. Below this "threshold" dose, exposure to a chemical can be tolerated without adverse effects. 

For noncarcinogens, a range of exposure exists that can be tolerated. Toxic effects are manifested only 

. when physiologic protective mechanisms are overcome by exposures to a chemical above its threshold 

level. Maternal and developmental endpoints are considered systemic toxicity. 

The potential for noncarcinogenic health effects resulting from exposure to chemicals is assessed by 

comparing an exposure estimate (intake or dose) to an RfD. The RfD is expressed in units of mg/kg/day 

and represents a daily intake of contaminant per kilo.gram of body weight that is not sufficient to cause the 

threshold effect of concern. An RfD is specific to the chemical, the route of exposure, and the duration 

over which the exposure occurs. Separate RfDs are presented for ingestion and inhalation pathways. In 

particular, Reference Concentrations (RfCs) in units of mg/m3 are typically presented for the inhalation 

pathway. 

To derive an RfD, the EPA reviews all relevant human and animal studies for each compound and selects 

the study (studies) pertinent to the derivation of the specific RfD. Each study is evaluated to determine the 

NOAEL or, if the data are inadequate for such a determination, the LOAEL. The NOAEL corresponds to 

the dose (in mg/kg/day) that can be administered over a lifetime without inducing observable adverse 
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effects. The LOAEL corresponds to the lowest daily dose that induces an observable adverse effect. The 

toxic effect characterized by the LOAEL is referred to as the "critical effect." To derive an RfD, the NOAEL 

(or LOAEL) is divided by uncertainty factors to ensure that the RfD will be protective of human health. 

Uncertainty factors are applied to account for (1) extrapolation of data from laboratory animals to humans 

(interspecies extrapolation), (2)variation in human sensitivity to the toxic effects of a compound 

(intraspecies differences), (3) derivation of a chronic RfD based on a subchronic rather than a chronic 

study, and/or (4) derivation of an RfD from the LOAEL rather than the NOAEL. In addition to these 

uncertainty factors, modifying factors between 1 and 10 may be applied to reflect additional qualitative 

considerations in evaluating the data. For most compounds, the modifying factor is one. 

A dermal RfD is developed from an oral RfD by multiplying by the gastrointestinal tract absorption factor. 

The resulting dermal RfD is, therefore, based on absorbed dose, which is what is calculated by the dermal 

exposure algorithms. 

RfDs for the COPCs at NIROP are presented in Table 6-3. All values were obtained from MPCA (1998). 

6.3 EXPOSURE ASSESSMENT 

The exposure assessment defines and evaluates the exposures experienced by a receptor population. In 

order to have an exposure, several factors must be present. First, there must be a source of 

contamination; second, there must be a mechanism through which a receptor can come into contact with 

the contaminants in a contaminated environmental medium; and third, there must aQtually (or potentially) 

be a receptor present at the point of contact. The exposure assessment presented in this section of the 

report consists of several sections that characterize the physical site setting and the receptors of concern, 

identify the potential chemical migration and exposure pathways, define the chemical concentrations at 

the point of exposure, and present the equations used to quantify exposure in terms of chemical intake 

(dose). Appendix G of this report contains sample calculations for the exposure assessment. Tables of 

intakes are not presented in the body of the report, but the calculated values may be seen within the 

spreadsheets in Appendix G. 

6.3.1 Conceptual Site Model 

The development of a conceptual site model (CSM) is an essential component of the exposure 

assessment. The CSM graphically integrates information regarding the physical characteristics of the site 

(i.e., the exposure setting), exposed populations, sources of contamination, and contaminant mobility (fate 

and transport) to identify potential exposure routes and receptors evaluated in the risk assessment. A 
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well-defined CSM allows for abetter understanding of the risks at a site and aids the risk 

managers in the identification of the potential need for remediation. The CSM for the NIROP 

study area under investigation is shown in Figure 6-1. 

Exposure Setting 

The exposure setting consists of a description of the physical characteristics (climate, meteorology, 

geology, groundwater hydrology, vegetation, and nearby surface water bodies) of a site. A detailed 

description of the physical characteristics of NIROP is provided in Section 1.0. A synopsis of the 

information pertinent to the assessment of potential exposure is presented below. 

The site is currently active and consists of 82.6 acres of government-owned land, of which approximately 

50 acres are paved or covered with buildings. Access to the NIROP site is strictly limited by an 8-foot high 

fence and security patrols. The NIROP property and adjacent properties to the north, east, and south are 

zoned heavy industrial. The Mississippi River lies to the west of the site. Also located west of the site is 

the Anoka County Riverfront Regional Park. The County Park is separated from the NIROP facility by 

East River Road, a four-lane highway. 

The MiSSissippi River provides active recreational opportunities to boaters and anglers as well as passive 

recreation because of its aesthetics and historical significance. The Mississippi River also serves as a 

source of public and private water supply. The City of Minneapolis waterworks facility is located 

approximately 2,000 feet south (downstream) of the NIROP. The St. Paul water intake is located 

approximately 31/2 miles upstream from the site (RMT, June 1987). 

At the NIROP, four aquifers underlie the site as identified by the Minnesota Geological Survey (University 

of Minnesota, 1979). These aquifers consist of (from deep to shallow) the Mount Simon/Hinckley/Fond du 

Lac (MHF) aquifer, the Franconia/Ironton/Galesville (FIG) aquifer, the Prairie du Chien/Jordan aquifer 

(PCJ), and the surficial Quaternary aquifer (Envirodyne, June 1983). The MHF and the FIG are both 

confined aquifers. Because of the depth of these aquifers (greater than 400 feet bgs), they are not used 

for water supply purposes in the immediate vicinity of the NIROP. The MHF, however, is used rather 

extensively as a water supply source north of the site, where it is more shallow (Envirodyne, June 1983). 

Sources of Contamination 

As discussed in Section 1.2.4, the suspected or known source(s) of contamination for OU3 included near

surface and subsurface soils beneath the plant building. 
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Three primary chemical release mechanisms have been identified for the soil matrix: (1) leachate 

generation; (2) fugitive dust generation (after exposure of the soils); and (3) emission of VOCs. 

Environmental transport media associated with these release mechanisms include air and groundwater. 

The only secondary chemical release mechanism that has been identified, based on site physical 

conditions, is the discharge of groundwater to the Mississippi River. 

Surface water runoff is not considered a potential migration pathway at OU3 since all of OU3 is located 

underneath the building. 

Volatilization of COPCs from groundwater to outdoor or ambient air will not occur since the building covers 

all of OU3. Volatilization of COPCs from groundwater to indoor is possible but it is not expected to be a 

significant exposure pathway. Shallow groundwater at the site is approximately 20 feet below ground 

surface with the exception of the former east platting shop where shallow groundwater is approximately 15 

feet below ground surface. The foundation of the building at NIROP is typically nine to 12 inches thick but 

can be as thick as 82 inches in some areas. Significant migration of COPCs from groundwater through 15 

to 20 feet of soil and nine to 82 inches of concrete is not expected to occur. 

Potential Routes of Exposure 

A receptor can come into contact with contaminants in a variety of ways, which are generally the result of 

interactions between a receptor's behavior or lifestyle and an exposure medium. This assessment defines 

an exposure route as a stylized description of the behavior that brings a receptor into contact with a 

contaminated medium. 

Air 

This pathway is based on the scenario that a receptor is immersed in air that contains suspended 

particulates and volatile organic vapors originating from the source area~ as part of daily living. The 

receptor is exposed upon inhalation of the ambient air. 

Direct Contact with Soil 

Receptors may come into direct contact with soil contaminated by the release of chemicals from the 

source areas. During the-receptor's period of contact, the i~dividual may be exposed via inadvertent 
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ingestion of a small amount of soil or via dermal absorption of certain contaminants from the soil. Various 

factors affect the rate of dermal absorption, including the amount of soil on the skin surface, soil 

characteristics (moisture, pH, organic carbon content, etc.), skin characteristics (thickness, temperature, 

hydration, etc.), volatilization losses, and chemical-specific properties. 

Potential Receptors 

Several receptor groups have been defined for this risk assessment in the Work Plan (B&R 

Environmental, July 1997). These receptors are as follows: 

Typical Industrial Worker - Because the soils being evaluated are underneath the cement slab of the 

main NIROP Fridley building, this receptor is hypothetical only. The receptor is included for purposes of 

completeness and because the State of Minnesota has indicated that this receptor should be evaluated to 

determine if any access restrictions/deed restrictions (Le., land use restrictions) are necessary. 

Major-Infrequent Construction Worker (MPCA Methodology) - Under current site conditions, the 

construction worker who occasionally contacts soils underlying the building slab is the most plausible 

receptor for the risk assessment. MPCA exposure assessment methodology will be used to evaluate 

exposures hypothetically incurred by one type of construction worker, an individual who will be referred to 

as the major-infrequent construction worker. The exposure estimates developed for this receptor will 

reflect exposures incurred by" independent contractors who perform "major modifications" of the building 

slab and foundations. 

Minor-Frequent Construction Worker (NIROP-Specific) - The second type of construction worker 

evaluated in the risk assessment will be referred to as the minor-infrequent construction (or maintenance) 

worker. Exposure estimates developed for this receptor will reflect exposures incurred by a UDLP 

employee involved in routinely performed "minor maintenance activity" throughout the building. 

Under the expected industrial land use scenario and current site conditions, worker exposure to 

unsaturated soils is limited. Routine worker exposure to soils is limited by a 12-inch reinforced concrete 

floor inside the building. Thus, typical industrial workers at NIROP Fridley are not currently exposed to 

soils underlying the cement slab. Routine exposure to soils would only occur if the cement slab was 

permanently removed. However, construction/utility/maintenance workers may be exposed to soils during 

construction (e.g., new equipment foundations) or maintenance and repair of underground utilities. Two 

types of construction/maintenance activities have been described by NIROP personnel: (1) major 

modifications and (2) minor-maintenance activity. A "major construction project or modification" is defined 
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by NIROP Fridley as a disruption of the flooring of the building for the purposes of installation or 

modification of a foundation for machine tools. Based on historical data, major modification projects can 

occur 2 to 3 times per year; 'the work is performed by independent contractors. Major 

excavation/construction activities may last for periods exceeding 10 days (60 to 90 days was suggested as 

an upper bound by NIROP personnel). The depth of a major foundation modification is typically 8 feet. 

Exposure duration assumptions by MPCA for a construction worker (Table 6-4) are somewhat similar to 

actual exposure durations experienced by the independent contractors and will be used to calculate 

exposure estimates for this receptor. In keeping with the MPCA methodology, it will be assumed that the 

major-infrequent construction worker (working for an independent contractor) is exposed to NIROP soils 

during one major construction activity only. NIROP personnel indicate that the same contractor and 

personnel are not used repeatedly. "Minor maintenance activity" is defined by NIROP Fridley as floor 

modifications where the soil is exposed for periods less than 10 days. Typically, the area exposed is less 

than 200 square feet. The depth of the soil disruption is around 2 to 4 feet. This type of activity occurs 5 

to 8 times a year throughout the building; the work is performed by UDLP employees (i.e., the minor

frequent construction worker). According to NIROP personnel, and in contrast to the major-infrequent 

construction worker scenario, the same work crews are used repeatedly. Exposure dose assumptions for 

these industrial worker and construction worker receptors are summarized in Table 6-4. 

Additional potential exposure pathways could occur under a residential future land use scenario. Such 

potential exposure routes include ingestion of groundwater or surface water, inhalation of VOCs emitted 

from surface water or groundwater during showering or other household uses, and dermal contact with 

surface water or groundwater used for bathing. In addition, the exposure routes identified for the 

construction and utility workers could also exist under a residential land use scenario. Both adult and child 

receptors could be exposed under the residential scenarios. These potential expo.sure pathways were not 

identified for the site because: (1) land use will be industrial for the foreseeable future; (2) surface water 

contamination has not been identified for several years; (3) the Navy controls the property over potential 

source zones; and (4) the Navy is required, under the OU1 Record of Decision, to provide alternative 

water sources or treatment in the event ther.e is development of the groundwater within the off-site 

contaminant plume. 

Another potential receptor for the site is a trespasser. Potential exposures to soil by a trespasser are not 

being evaluated because the site is surrounded by a fence and guarded, thereby making it unlikely for an 

individual to trespass on the property. 

Potential exposures to groundwater by construction workers and typical workers will not be evaluated in 

the risk assessment. Currently there are no exposures to groundwater at the site. Groundwater is not 
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used as a potable drinking water supply. As discussed above, based on interviews with NIROP personal, 

the depth of major excavations is typically 8 feet. Groundwater at the facility is typically encountered at a 

depth of approximately 20 feet except in the vicinity of the former east platting shop where depth to 

groundwater is approximately 15 feet. Consequently, there are no direct contact exposures to 

groundwater. 

6.3.2 Estimation of Exposure Point Concentrations 

The exposure point concentration for the industrial worker and minor frequent construction worker is 

defined as the 95 percent upper confidence limit (UCL) of the mean and is calculated using the latest risk 

assessment guidance from the EPA (EPA, May 1992). A value of one-half the detection limit is 

substituted in the calculation for non detect " values. Because of potential problems with sample 

heterogeneity, the maximum detected concentration for field duplicate pair samples was used in the 

calculation of the exposure point concentration for soil. The Shapiro-Wilk W-Test (Gilbert, 1987) was 

used to determine the distribution of the dataset. When the results of the test were inconclusive, the 

distribution was assumed to be lognormal. 

For normally distributed data, the calculation of the exposure point concentration (UCL) is a two-step 

process. First the standard deviation of the sample set must be determined, as follows: 

where: S = 

= 

X = 

S [ 
- 2]1/2 I(Xi - X) 

(n - 1) 

standard deviation 

individual sample value 

number of samples 

mean sample value 

The one-sided UCL on the mean is then calculated as follows: 

UCL X + t (n ~2 ) 
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For log-normally distributed data sets, the exposure concentration is calculated using the following 

equation: 

[
- HS ) UCL = exp X + 0.5 S2 + /2 

(n - 1)1 

where: UCL = 95% UCL of the mean 

exp = Constant (base of the natural log, e) 

X Mean of the transformed data 

S = standard deviation of the transformed data 

H H-statistic (from Gilbert, 1987; HO.95) 

n Number of samples 

This equation uses individual sample results that have been transformed using the natural logarithm 

function. 

The estimation of exposure point concentrations was determined after consultation with MPCA (1998b) 

and is follows; 

Minor Frequent Construction Worker and Typical Industrial Worker - Since work would be scattered 

throughout the building and no distinct pattern of contamination is apparent (i.e., contamination appears to 

be scattered throughout the building) it is reasonable to treat the entire footprint of the building as an 

exposure area. A conservative estimate of the mean concentration (i.e., 95% upper confidence limit of the 

mean) will be utilized as the exposure concentration for these receptors .. Based on intervals with site 

personnel it will be assumed that the minor frequent construction worker and typical industrial worker are 

exposed to soil 0 to 4 feet bgs. 

Major Infrequent Construction Worker - Since it is assumed that this individual will only be exposed to a 

portion of the building it is Qot reasonable to average across then entire footprint because it is not known 
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what section(s) of the building this individual may access. Therefore, the maximum detected 

concentrations will be utilized as the exposure point concentration for this receptor. It will be assumed that 

the major infrequent construction worker is exposed to surface and subsurface soil (0 to 12 feet bgs). 

The rationale for the location of the soil borings is discussed in detailed in the FSP (Brown & Root 

Environmental, 1997). The location of the soil borings are shown on Figures 2-1 and 2-2. Soil samples 

were collected from 57 locations at the site. Soil sample locations were not selected by using a sampling 

grid but rather soil samples were collected from areas where contamination was most likely to be present. 

All drywells at the site were sampled. The remaining AOCs at the site were divided into 7 major groupings 

and 22 miscellaneous AOCs that did not fall into a group. The 7 major groups were (1) 1,1,1-TCAfTCE 

tank storage, (2) degreasing, (3) heat treatment, (4) machining, (5) plating, (6) Pepset tank storage, and 

(7) plating. In addition, soil samples were collected from locations not associated with AOCs in areas 

where sampling points were sparse. As discussed in Section 2.2.2, additional soil samples were collected 

during the installation of six permanent monitoring wells which were located to obtain the maximum spatial 

coverage under the NIROP building. Seven soil samples were also collected from the Former East 

Plating Shop during construction activities in 1999. 

Table 6-5 presents the exposure point concentrations for the industrial worker and minor frequent 

construction worker. Data used in the calculation of the exposure point concentrations for the industrial 

worker and minor frequent construction worker is presented in Table 4-1. Exposure point concentrations 

for the major infrequent construction worker are presented in Table 6-6. Data used in the calculation of 

the exposure point concentrations for the major infrequent construction worker is presented in Tables 4-1 

and 4-2. It should be noted that the maximum concentrations presented in Table 6-4 differ from those 

presented in Table 4-6 due to the way the duplicate samples are handled in each table. In Table 4-6 the 

results of duplicate samples are reported separately. In Table 6-4 the results of duplicate samples are 

averaged and the average result is reported. 

6.3.3 Quantification of Exposure 

Estimates of exposure are based on the contaminant concentrations at the exposure points and on 

scenario-specific assumptions and intake parameters. The models and equations used to quantify 

intakes are described in this section and are based on MPCA guidance (MPCA, 1998b). 

Exposure assumptions for the identified receptor groups are presented in Table 6-4. The parameters are 

based on MPCA guidance and those presented in the Work Plan (B&R Environmental, July 1997). All 

parameters are referenced in footnotes provided for each table. The parameters in the equations 
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presented in this section and the exposure point concentrations are used to calculate intakes, which will 

be used to determine risks. 

Air Exposure Via Inhalation. The amount of a chemical a receptor takes in, as a result of respiration is 

determined using the estimated concentration of the contaminant in air. Intakes of both particulates and 

vapors/gases are calculated using the same equation, as follows (MPCA, 1998b): 

089811/P 

Intakeai = 

Intakeai = 

CSX(_1_+_1_)XEFS 
VF PEF 

AT 

Csx -+-- xEFxED ( 1 1) , 
VF PEF 

AT 

Noncancer Subchronic Evaluation 

Noncancer Chronic Evaluation 

Csx _1_+_1_ xEFxEOx1,000J.1g 
VF PEF mg , 

Intakeai = AT Cancer EvaluatIOn 

where: Intakeai = intake of chemical "i" from air (PMlO or vapor) inhalation (mg/m3 for 

subchronic and chronic exposures, ~g/m3 for cancer evaluation) 

concentration of chemical "i" in soil (mg/kg) 

VF = 

PEF = 

EFs 

EF = 
ED 

AT = 

volatilization factor (m3 -air/kg-soil) 

particulate emission factor (m3-air/kg-soil) 

exposure frequency for subchronic exposures (days) 

exposure frequency for chronic and lifetime exposures (days/yr) 

exposure duration (yr) 

averaging time (days) 

, noncancer subchronic - Major Construction Workers, 

AT = 91 days 

noncancer chronic - Minor Construction Workers, 

AT = ED*365 days/yr 

for carcinogens, AT = 70 yr*365 days/yr = 25,550 days 
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All exposure factors for the identified receptor groups are outlined in Table 6-3. MPCA recommends 

calculating the volatilization factor using the following equation for U.S. EPA's Soil Screening Guidance 

Technical Background Document (EPA, May 1996). 

and 

where: O/C 

Da = 

8 w = 

= 

fm 

Pb 

8a 

n = 

Ps = 

Di = 

Dw = 

Kd 

Koe = 

foe = 

H' = 

H 

T = 

089811/P 

VF 
a I C x (3.14 x Da x T)o.5 X 1 0-4 m2 I cm2 

(2 x Pb xDa ) 

[(8~O/3 X Di x H'+8~O/3 X Dw) I n2 ] 

PbxKd +8w +8a xH' 

inverse of the mean concentration at the center of a 

(46 gm/m2 -sec per kg/m3 for the major construction worker and 

61.03 gm/m2 -sec per kg/m3 for the minor construction worker.) 

apparent diffusivity, chemical specific, (cm 2/sec) 

water-filled soil porosity (0.15 Lai,lLsoil) 

fm x Pb 

soil moisture content (0.1 cm3 -water/g-soil) 

dry bulk soil particle density (1.5 g/cm3
) 

air-filled soil porosity (0.28 Lai,lLsoil) 

total soil porosity (0.43 LporJLsoil) 

1 - (pJps) 

soil particle density (2.65 g/cm3
) 

diffusivity in air, chemical specific, (cm2/sec) 

diffusivity in water, chemical specific, (cm2/sec) 

soil-water partition coefficient, chemical specific 

Koe x foe 

organic carbon partition coefficient, chemical specific 

organic carbon content of soil, (0.005) 

dimensionless Henry's law constant, chemical specific 

41 x H 

Henry's Law constant, chemical specific (atm-m 3/mole) 

exposure interval, exposure specific 

minor frequent construction workers = 7.88E+08 sec 

major infrequent construction workers = 7.86E+06 sec 
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MPCA recommended values were used for all input parameters for the calculation of the volatilization 

factor. 

The particulate emission factor is also calculated according to EPA Soil Screening Guidance. 

where: PEF 

V = 

= 

PEF=Q/CX[ 3,600sec/hr 1 
0.036x(1- V)x (Urn / Ut Y x F(x) 

Particulate Emission Factor, 

fraction of vegetative cover, (0) 

mean annual wind speed, (4.92 m/s) 

equivalent threshold value of wind speed at 7 meters, (11.32 m/s) 

function dependent on Un/U" (0.194) 

MPCA recommend values were used for all input parameters for the calculation of the particulate 

emission factor. 

Incidental Ingestion of Soil. The intake of chemicals from soil is estimated using the exposure point 

concentration at the location of interest. In general, intakes associated with soil ingestion are calculated 

using the following equation: 
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CSixIRxO.75xCFxFlxEFxED I d t' IW k Intakesi = n us ria or ers 
BWxAT 

C ·xlRxCFxFlxEFxED . . 
Intakesi = Sl Minor Construction Workers 

BWxAT 

C ·xlRxCFxFlxEFs. . 
Intakesi = SI Major Construction Workers 

BWxAT 

where: Intakes; = intake of chemical"i" from soil (mg/kg/day) 

concentration of chemical "i II in soil (mg/kg) 

ingestion rate (mg/day) IR 

FI 

= 

fraction ingested from contaminated source (decimal fraction) 
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exposure frequency for subchronic exposures (days) 

exposure duration (yr) 

conversion factor (10.6 kg/mg) 

body weight (kg) 

averaging time (days) 

for non.carcinogens - Major Construction Workers, AT = 91 days 

for noncarcinogens - Minor Construction Workers, AT = ED*365 days/yr 

for carcinogens, AT = 70 yr*365 days/yr = 25,550 days 

MPCA recommends adjusting the intake for industrial workers using a climate adjustment factor of 0.75. 

This factor assumes that industrial workers are exposed one half of the time during the winter months (5 

months) and precipitation days (1 day a week) and all day during the rest of the year (7 months). All 

exposure factors for the identified receptor groups are outlined in Table 6-4. 

Dermal Contact with Soil. The intake of a chemical from soil as a result of dermal absorption through 

the skin is estimated using the exposure .point concentration. The following equations are used to 

estimate the dermal exposure dose for soil: 
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Cs;xCFxSAxAFxABSxEFs M · C t t' W k Intakes; = aJor ons ruc Ion or ers 
BWxAT 

Intakes; = Cs;XCFXSA;:::xA~BSX EFx EDlndustrial Minor Construction Worker 

where: Intakes; = 

Cs; 

CF = 

SA = 

AF = 

ABS = 

EFs = 

EF 

ED 

BW = 

amount of chemical "i" absorbed during contact with soil (mg/kg/day) 

concentration of chemical "i" in soil (mg/kg) 

conversion factor (10.6 kg/mg) 

skin surface area available for contact (cm2/day) 

skin adherence factor (mg/cm2) 

absorption factor (decimal fraction) 

exposure frequency for subchronic exposures (days) 

exposure frequency (days/yr) 

exposure duration (yr) 

body weight (kg) 
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for noncarcinogens - Major Construction Workers, AT = 91 days 

for noncarcinogens - Minor Construction Workers, AT = EO*365 days/yr 

for carcinogens, AT = 70 yr*365 days/yr = 25,550 days 

All exposure factors for the identified receptor groups are outlined in Table 6-4. 

6.4 RISK CHARACTERIZATION 

Potential risks (noncarcinogenic and carcinogenic) for human receptors resulting from the exposures to 

contaminated media are quantitatively determined during the risk characterization component of the 

human health risk assessment. COPCs that contribute significantly to elevated risks are identified as "risk 

drivers" during the interpretive risk discussion. 

6.4.1 Risk Estimation Methods 

Quantitative estimates of risk are calculated using intake and toxicity values according to risk assessment 

methods outlined in current EPA guidance (EPA, 1989). Lifetime cancer risks are expressed in the form 

of dimensionless probabilities, referred to as Incremental Cancer Risks (ICRs), which are derived using 

published CSFs. Noncarcinogenic risk estimated are presented in the form of Hazard Quotients (HQs) 

that are derived using published RfDs. 

ICR estimates are generated for each COPC as follows for industrial workers from the following equation: 

where: C = 

SRV 

ICR =~X1XlO-5 
SRV 

exposure point concentration (mg/kg) 

MPCA Soil Reference Value (mg/kg) 

The ICR estimates for major and minor construction workers are generated using estimated exposure 

intakes and published CSFs and Unit Risks from the following equation: 

ICR (Estimated Exposure Intake)(CSF or Unit Risk) 

The ICRs for all COPCs in an exposure scenario are summed to give a cumulative ICR. An ICR of 1 x 

10.6 indicates that the expo.§ed receptor has a one-in-one-million chance of developing cancer under the 
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defined exposure scenario. Alternatively, such a risk may be interpreted as representing one additional 

case of cancer in an exposed population of one million persons. 

Noncarcinogenic risks are assessed using the concept of HOs and Hazard Indices (His). The HO for a 

CO PC is the ratio of the estimated intake to the RfD or RfC. The HO for an industrial worker is calculated 

from the following equation: 

where: THO 

C 
HO=--xTHO 

SRV 

Target hazard quotient for SRV 

The HO for a major and minor construction worker is calculated as follows from the following equation: 

HO = (Estimated Exposure Intake) / (RfD or RfC) 

An HI is generated by summing the individual HOs for all of the COPCs. It should be noted that HI is not a 

mathematical predictio!l of the severity of toxic effects and therefore is not a true "risk"; it is simply a 

numerical indicator of the possibility of the occurrence of noncarcinogenic (threshold) effects. 

6.4.2 Comparison of Quantitative Risk Estimates to Benchmarks 

In order to interpret the quantitative risk estimates and to aid risk managers in determining the need for 

remediation at a site, quantitative risk estimates are compared to typical benchmarks. Risk estimates less 

than 1 x10-5 (1/100,000 or a risk less than 1 in 1 one hundred thousand) are generally considered to be 

acceptable by the MPCA. The EPA has defined the range of 1 x 10-4 to 1 X 10-6 as the ICR "target range" 

for most hazardous waste facilities addressed under CERCLA. Cumulative ICRs greater than 1 x 10-4 

generally will indicate that some degree of remediation is required, while ICRs below 1 x 10-6 will normally 

indicate that remedial efforts are not necessary. Whenever ICRs fall between 1 x10-4 and 1 x 10-6
, 

decisions for remediation are made on a case-specific basis. Individual chemicals contributing 

significantly to risks above the target range are considered to be COCs. 

An HO or HI exceeding unity (1.0) indicates that there may be potential noncarcinogenic health risks 

associated with exposure. Conservatively, MPCA has set a target level of 0.2 for the HO. If an HI exceeds 

unity, target organ effects from individual COPCs contributing to the risk are considered. Only those 

chemicals that impact the same target organ(s) or exhibit similar critical effect(s) will be regarded as truly 

additive. Thus, COPCs contributing to an HI greater than 1.0 on the basis of a single target organ/effect 

are considered to be COCs~ 
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Media-specific regulatory and human· health-based criteria for COPCs, other than dose-response 

parameters, are also provided in this risk assessment. . These criteria, which consist of Applicable or 

Relevant and Appropriate Requirement (ARARs) and To Be Considered (TBC) values, can also be used 

to indicate the potential for adverse health effects in human receptors. ARARs (i.e., drinking water and 

ambient water quality criteria) are potential cleanup standards and other environmental protection 

requirements and criteria promulgated under Federal or State law. TBCs (e.g., RBCs for drinking water) 

are important standards or criteria that may be helpful in determining what concentration of a particular 

chemical is protective of human health. 

Soil 

There are no regulatory standards pertaining to chemical concentrations in soil. However, the following 

risk-based guidelines have been developed. 

• Soil Reference Values (SRVs) are risk-based chemical concentrations in soil which, if exceeded, can 

represent a level of contamination that may be considered a potential concern. They are based on 

limited multiply path,,:,ay exposure scenarios: direct ingestion of soil, inhalation of volatiles and fugitive 

dust, and migration to groundwater. MPCA has developed SRVs for industrial and residential land 

use. 

Groundwater 

ARARs available for this medium are State Health Risk Limits (HRLs) and Federal MCLs and MCLGs, 

which are used to assess the drinking water quality of a resource. Table 4-6 contains a summary of the 

health-based criteria for groundwater. 

• State HRLs are promulgated under Minnesota Rules Parts 4717.7100 to 4717.7800. An HRL is the 

concentration of a groundwater contaminant, or mixture of contaminants. that can be safely consumed 

for a lifetime. HRLs are risk-based standards derived using U.S. EPA risk assessment methodology 

and toxicological data. The HRLs reflect health effects data alone. They do not incorporate economic 

or technological factors as do Federal MCLs. Health Risk Values (HRVs) have been developed for 

those chemicals for which HRVs are not available. HRVs are developed using the same methodology 

as HRLs but they have not been promulgated. 
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• Federal MCLs are promulgated under the Safe Drinking Water Act. MCLs can be risk-based 

standards derived from laboratory or epidemiology studies. However, these values may also reflect 

the technical feasibility of removing the contaminant. Federal MCLs are applicable to all community 

and non-transient water supplies. Since shallow groundwater at the site is not used as a potable 

water supply, the use of Federal MCLs as enforceable ARARs is not entirely appropriate. However, 

these values can be used conservatively to infer potential human health impacts. 

• MCLGs are nonenforceable guidelines (TBCs) based entirely on health effects; they are generally 

specified as zero for carcinogenic chemicals. These values are based on the assumption of 

nonthreshold toxicity and do not consider either the technical or economic feasibility of achieving the 

specific goal. 

6.4.4 Risks to Industrial Workers 

Cancer risks and hazard indices for industrial workers were estimated by comparing surface soil (0 to 4 

feet) concentrations to the MPCA SRVs using the MPCA spreadsheet and are summarized in Table 6-7. 

A site-wide upper 95 percentile confidence limit on the mean was used as the exposure point 

concentration. A copy of the MPCA spreadsheet is included in Appendix G. The cancer risk for industrial 

workers exposed to surface soil was 3.5 x 10-6
. This risk is within EPA's target risk range of 10-4 to 10-6 

and below the MPCA acceptable level of 1 x 10-5
. The chemical-specific cancer risk for arsenic of 1.4 x 

10-6 was greater than the lower end of the EPA target risk range. All other chemical-specific cancer risks 

were below 1 x 10-6
. 

All Has for each target endpoint were below the EPA acceptable level of 1.0, and MPCA acceptable level 

of 0.2. 

Since it is not known if deeper soils will be excavated at a later date, MPCA required that a screening risk 

characterization utilizing the maximum detected concentrations detected in soil at 0 to 12 feet below 

ground surface be conducted using the concentrations presented in Table 6-6. A copy of the 

spreadsheets used in the analysis are included in Appendix G. The cancer risk for the industrial worker 

exposed to the maximum detected concentration in soil 0 to 12 feet below ground surface was 2.0 x 10-5 

which is within EPA's target risk range of 10-4 to 10-6
, but slightly exceeds the MPCA acceptable level of 1 

x 10-5
. Benzo(a)pyrene, arsenic, and chromium were the major contributors to the cancer risk_ The 

maximum detected concentration for benzo(a)pyrene occurred at S8-017 (0 to 4 feet bgs), the maximum 

detected concentration of arsenic occurred at S8-071 (0 to 4 feet bgs), and the maximum detected 

concentration of chromium -occurred at 88-02 (4 to 6 feet bgs). The cancer risk for soil sample S8-017 
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(0 to 4 feet bgs) is 8.9 X 10.6, the cancer risk for soil sample S8-071 (0 to 4 feet bgs) is 6.9 X 10.6, and the 

cancer risk for soil sample S8-02 (4 to 6 feet bgs) is 4.6 X 10-6 which are less than the MPCA acceptable 

risk. It should also be noted that the maximum detected total chromium concentration of 618 mg/kg 

exceeds the MPCA SRV of 155 mg/kg for hexavalent chromium. 

All His for each target endpoint were below the EPA and MPCA acceptable level of 1.0. However, the HQ 

of 0.80 for hexavalent chromium exceeds the MPCA acceptable level of 0.2 for individual chemicals. The 

HQ for hexavalent chromium is based on a maximum detected total chromium concentration of 

618 mg/kg from sample S8-02 (4 to 6 feet) in the former East Plating Shop. This sample was not 

analyzed for hexavalent chromium. In accordance with MPCA guidelines this sample was evaluated as 

hexavalent chromium in the screening risk assessment. 80ring S8-02 was installed in the vicinity of a 

former sump (AOC 44). Discolored soil that was stained blue and green was encountered in S8-02 to a 

depth of approximately 8 feet. During the installation of S8-02, auger refusal was encountered at 

approximately 7.5 feet below ground surface. This corresponds to the approximate depth of the bottom of 

the former sump. The discolored soil encountered in this boring may represent a sump used before the 

1973 reconfiguring of the East Plating Shop that was filled without being completely drained. The elevated 

levels of chromium appear to be limited in extent to this area. Concentrations of total chromium in shallow 

soil collected from this boring were 20 mg/kg (0 to 2 feet) and 73.6 mg/kg (2 to 4 feet) which are below the 

SRV of 155 mg/kg for hexavalent chromium. 

6.4.5 Major-Infrequent Construction Workers 

Cancer risks and His for the major-infrequent construction worker exposed to surface and subsurface soil 

(0 to 12 feet) were estimated using the MPCA spreadsheet and are summarized in Table 6-7. The 

maximum detected concentration for each chemical detected in soil was used as the exposure point 

concentration. Example calculations and a copy of the spreadsheet are included in Appendix G. The 

cancer risk for the major infrequent construction worker was 2.1 x 10-6 , but slightly exceeds the MPCA 

acceptable level of 1 x 10-6 for short term exposures. This risk is within EPA's target risk range of 10-4 to 

10-6
, but slightly exceeded MPCA acceptable level of 1 x 10-6 for short term exposures. All chemical 

specific cancer risks were below 1 x 10-6
. Chromium (cancer risk = 9.1 x 10-7) was the major contributor 

to the cancer risk. 

The cumulative HI was 2.9, which is above the EPA and MPCA acceptable level of 1.0. Chromium VI 

(HQ = 1.35) was the major contributor to the hazard index. 

089811/P 6-22 CT00003 



NIROP Fridley 
OU3-Remediallnvestigation 

Revision: 1 
Date: September 2001 

Section: 6 
Page 23 of 33 

The HO for hexavalent chromium of 1.35 and cancer risk of 9.1 x 10.7 are based on a maximum detected 

total chromium concentration of 618 mg/kg from sample S8-02 (4 - 6 feet) in the former East Plating 

Shop. This sample was not analyzed for hexavalent chromium. In accordance with MPCA guidelines, this 

sample was evaluated as hexavalent chromium in the risk assessment. _If the sample is treated as 

trivalent chromium, then the HO for chromium would be 0.006. Hexavalent chromium was detected 

infrequently (3 of 50 soil samples, only) in surface and subsurface soil at OU3. 

6.4.6 Minor-Frequent Construction Workers 

Cancer risks and His for the minor construction worker exposed to surface and shallow soil (0 to 4 feet) 

were estimated using the MPCA spreadsheet and are summarized in Table 6-6. A site wide UCL was 

used as the exposure point concentration. Example calculations and a copy of the spreadsheet are 

included in Appendix G. The cancer risk for minor frequent construction workers was 3.6 x 10.6• This risk 

estimate is within EPA's target risk range of 10.4 to 10.6 and below the MPCA acceptable level of 1 x 10.5. 

The chemical-specific cancer risks for arsenic (1.3 x 10.6) and benzo(a)pyrene (1.01 x 10.6) were above 

1 x 10.6 . All other chemical-specific cancer risks do not exceed 1 x 10.6 . 

The cumulative HI of 0.045 was below the EPA and MPCA acceptable level of 1.0. All individual HOs 

were below the MPCA acceptable level of 0.2. 

Since it is not known if deeper soils will be excavated at a later date, MPCA required that a screening risk 

characterization utilizing the maximum detected concentrations detected in soil 0 to 12 feet below ground 

surface be conducted using the concentrations presented in Table 6-6. A copy of the spreadsheets used 

in the analysis are included in Appendix G. The cancer risk for the minor frequent construction worker 

exposed to the maximum detected concentration in soil 0 to 12 feet below ground surface was 1.8 x 10.5 

which is within EPA's target risk range of 10.4 to 10.6 but slightly exceeds MPCA acceptable level of 1 x 

10.5. 8enzo(a)pyrene and arsenic were the major contributors to the cancer risk. The maximum detected 

concentration for benzo(a)pyrene occurred at S8-017 (0 to 4 feet bgs) and the maximum detected 

concentration of arsenic occurred at S8-071 (0 to 4 feet bgs). The cancer risk at S8-017 is 1.1 x 10'5 and 

the cancer risk at S8-071 is 5.8 x 10.6. 

The cumulative HI for the minor frequent construction worker exposed to the maximum detected 

concentration in soil 0 to 12 feet below ground surface was 0.65 which is below the EPA and MPCA 

acceptable level of 1.0. However, the individual HO for hexavalent chromium was 0.37 which exceeds the 

MPCA acceptable level of 0.2. The screening evaluation indicated that the HOs exceeded the MPCA 

acceptable ranges due to the elevated chromium concentrations in boring S8-02 (4 to 6 feet) in the former 
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East Plating Shop. As previously discussed, soil samples collected from the former East Plating Shop 

were only analyzed for total chromium, but were treated as hexavalent chromium for the purposes of 

evaluating exposures to human health. If sample S8-02 is removed from the screening analysis, than all 

individual Has are below the MPCA acceptable level of 0.2. 

6.4.7 Exposures to Lead 

Exposures to lead in surface and subsurface soil by the identified receptor groups could not be evaluated 

due to a lack of toxicity values for lead. Lead was detected in 111 of 113 surface and subsurface soil 

samples at the site. The maximum detected lead concentration of 733 mg/kg (S8-017, 0 to 4 feet) 

exceeds the MPCA industrial SRV of 700 mg/kg. This was the only sample with a concentration of lead 

that exceeded the MPCA industrial SRV. The second highest detected concentration of lead was 515 

(S8-07, 4 to 6 feet) which is below the MPCA industrial SRV. Lead concentrations in the remaining 

samples were less than 231 mg/kg. In addition, the concentration of lead in all but two samples is less 

than the OSWER screening level of 400 mg/kg for residential exposures to children (USEPA, 1994). 

Consequently, exposures to lead in soil by the identified receptor groups are not expected to result in 

adverse health effects. 

6.4.8 Summary of Risk Characterization to Soil 

Table 6-7 presents the chemicals being retained as chemicals-of-concern (COCs) in soil. There are no 

chemicals being retained as COCs in surface soil. Chromium in the former East Plating Shop area was 

the only chemical retained as a COC in subsurface soil. Although, the maximum detected concentration 

of lead exceeded the MPCA SRV for industrial exposures and the Has for arsenic, copper, and mercury 

exceeded the MPCA acceptable level of 0.2, these chemicals are not being retained as COCs in soil for 

the following reasons: 

• Lead was detected in 111 of 113 surface and subsurface soil samples. The maximum detected lead 

concentration of 733 mg/kg slightly exceeded the MPCA SRV of 700 mg/kg for industrial exposures. 

The concentration of lead in all but one of the remaining samples was below the OSWER screening 

level of 400 mg/kg for residential exposures. Therefore, lead is not considered as a COC since it only 

slightly exceeded its SRV in one sample and was detected at low concentrations in the remaining 

samples. 

• The Ha of 0.3 for exposure to arsenic in surface and subsurface soil by a major infrequent 

construction worker sli9htly exceeded the MPCA acceptable level of 0.2 but was less than the EPA 
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acceptable level of 1.0. Exposures to arsenic in soil by the industrial worker and minor frequent 

construction worker were within acceptable levels. Arsenic was only detected in two samples at 

concentrations which were above background. Concentrations of arsenic in 111 of 113 would result in 

HQs of less than 0.2. Therefore, arsenic is not considered a COC since the HQ exposures to arsenic 

by the major infrequent construction worker only slightly exceeded the MPCA acceptable level of 0.2, 

was less than the EPA acceptable level of 1.0, and was detected at low concentrations across the 

site. 

• The HQ of 0.23 for exposure to copper in surface and subsurface soil by a major infrequent 

construction worker slightly exceeded the MPCA acceptable level of 0.2 but was less than the EPA 

acceptable level of 1.0. Exposures to copper in soil by the industrial worker and minor frequent 

construction worker were within acceptable levels. Concentrations of copper in 112 of 113 would 

result in HQs of less than 0.2. Therefore, copper is not considered a COC since the HQ exposures to 

copper by the major infrequent construction worker only slightly exceeded the MPCA acceptable level 

of 0.2, was less than the EPA acceptable level of 1.0, and was detected at low concentrations across 

the site. 

• The HQ of 0.46 for exposure to mercury in surface and subsurface soil by a major infrequent 

construction worker exceeded the MPCA acceptable level of 0.2 but was less than the EPA 

acceptable level of 1.0. Exposures to mercury in soil by the industrial worker and minor frequent 

construction worker were within acceptable levels. Mercury was only detected in 18 of 113 surface 

and subsurface soil samples. Therefore, mercury is not considered a COC since the HQ exposures 

to mercury by the major infrequent construction worker was less than the EPA acceptable level of 1.0 

and was infrequently detected at low concentrations across the site. 

The human health risk assessment addressed potential direct contact with contaminated soil within the 

top 12 feet. No potential exposures were identified for soil at depths beyond 12 feet, therefore no risks 

were calculated for potential exposures to soil greater than 12 feet bgs. Concentrations of all chemicals in 

soil samples collected at depths beyond 12 feet were less than MPCA SRVs for industrial exposures with 

the exception of TCE in one soil sample (SB-07, 12 to 16 feet) collected at the former East Plating Shop. 

The boring logs suggest that this sample was collected from within the saturated zone, consequently this 

sample may be more representative of groundwater contamination than soil contamination. 
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As discussed earlier, on-site groundwater is not currently used as a potable water supply at NIROP Fridley 

nor is it expected to be used in the future because a public water supply is available. According to MPCA, 

the city of Minneapolis had developed plans to use groundwater downgradient of NIROP as a backup 

water supply for Minneapolis, but decided not to install the water supply because of groundwater 

contamination from NIROP. A screening evaluation of risks associated with potable use of groundwater 

was performed using a spreadsheet provided by MPCA. The spreadsheet evaluates exposures to 

groundwater by comparing maximum detected concentrations of compounds in unfiltered groundwater to 

MPCA HRLs, HRVs, and EPA MCLs. Also the evaluation included a "mixtures" evaluation as required by 

Minnesota Rule. The maximum detected concentrations of compounds (Table 4-16) in unfiltered 

groundwater samples from wells installed in the. upper portion of the unconfined aquifer, lower portion of 

the unconfined aquifer, and deep aquifers were used in the analysis. Copies of the spreadsheet are 

included in Appendix G. 

Upper Portion of the Unconfined Aquifer 

Table 6-8 lists the compounds detected in· unfiltered groundwater samples from wells installed in the 

upper portio~ of the unconfined aquifer at concentrations exceeding screening criteria and are therefore 

retained as COCs in the upper portion of the unconfined aquifer. The cumulative cancer risk was 5.0 x 

10.2 , which exceeds EPA's target risk range of 10.4 to 10.6 and MPCA's acceptable level of 1 x 10.5
. 

Arsenic, 1, 1-dichloroethene, methylene chloride, pentachlorophenol, PCE, TCE, and vinyl chloride were 

the main contributors to the cancer risk. The cumulative HI calculated per target endpoint exceeds 1.0 for 

the cardiovascular or blood system, central or peripheral nervous system, kidneys, and gastrointestinal 

system or liver. 1, 1-Dichloroethane, 1 ,1-dichloroethene, cis-1 ,2-dichloroethene, ethyl benzene, 

1,1, 1-trichloroethane, cobalt, cyanide, manganese, and thallium were the main contributors to the HI. 

Lower Portion of the Unconfined Aquifer 

Table 6-8 lists the compounds detected in unfiltered groundwater samples from wells installed in the lower 

portion of the unconfined aquifer at concentrations exceeding screening critE?ria and are therefore retained 

as COCs in the lower portion of the unconfined aquifer. The cumulative cancer risk was 2.1 x 10.2, which 

exceeds EPA's target risk range of 10.4 to 10.6 and MPCA's acceptable level of 1 x 10.5
. Arsenic, TCE, 

and vinyl chloride were the main contributors to the cancer risk. The cumulative HI calculated per target 

endpoint exceeds 1.0 for the cardiovascular or blood system, central or peripheral nervous system, and 

gastrointestinal system or liver. 1, 1-Dichloroethene, cis-1,2-dichloroethene, and manganese were the 

main contributors to the HI. 
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Table 6-8 lists the compounds detected in unfiltered groundwater samples from· the deep zone at 

concentrations exceeding screening criteria and therefore are retained as COCs in the deep aquifer. The 

cumulative cancer risk was 5.2 x 10-5, which is within EPA's target risk range of 10-4 to 10-6
, but exceeds 

MPCA's acceptable level of 1 x 10-5
. PCE and TCE were the main contributors to the cancer risk. The HI 

calculated per target endpoint exceeds 1.0 for the central or peripheral nervous system. Manganese was 

the main contributor to the HI. 

6.6 UNCERTAINTY ANALYSIS 

The goal of the uncertainty analysis is to identify important uncertainties and limitations associated with 

the human health risk assessment. Uncertainties related to each component of the assessment (i.e_, field 

screening data, data evaluation, exposure assessment, toxicity assessment, and risk characterization) are 

presented in the site-specific assessments. In addition, the effect of a particular uncertainty on the 

outcome of the assessment (i.e_, risk estimates) is also indicated, where possible. 

6.6.1 Uncertainty in the Field Screening Data 

Analyzing environmental samples real time in the field is an invaluable tool that may be used to help 

delineate an AOC and control project spending. The majority of the soil samples collected at NIROP 

Fridley were initially analyzed by gas chromatography in the field. VOC sample results from the fixed-base 

laboratory were compared with field screening results from the same locations_ Because of the problems 

with linearity and coelutions, the degree of correlation of screening and confirmation results was found to 

be qualitative rather than quantitative. If a compound was detected in the field screening data at a given 

location, then it was also detected in the fixed-based laboratory data at the same location and if a 

compound was not detected in the field screening at a given location, then it was not detected in the fixed

base laboratory data for the same location. However, when a compound was detected in both the field 

screening data and fixed-based laboratory data for the same location there was not a strong 

correlation(low calculated r value) between the results. Qualitative agreement was best illustrated for 

TCE, one of the primary compounds of concern at NIROP Fridley. Although acceptable qualitative 

agreement was found, that is TCE was detected in both the field screening data and fixed-based 

laboratory data for a given location, the quantitative correlation was marginal, which is a reflection of the 

fact that TCE results by one method were often up to an order of magnitude higher or lower than 

corresponding results of the companion method_ The risk assessment was based on in the fixed-base 

laboratory data. 
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In accordance with MPCA guidance all chemicals that were detected at the site were retained as COPCs 

which serves to reduce most of the uncertainty associated with the selection of COPCs. Some chemicals 

were detected at the site for which there are no MPCA SRVs. Also as discussed in Section 4, the 

detection limits for some chemicals were higher than their respective SRVs. The uncertainty associated 

with these issues are discussed below. 

Uncertainty Associated with Chemicals without Toxicity Values 

MPCA has not derived SRV's for acenaphthylene, 2-methylnaphthalene, phenanthrene, and 4-chloro-3-

methylphenol due to a lack of toxicity values for these chemicals. In general, these chemicals were 

detected infrequency and at low concentrations in surface and subsurface soil. Acenaphthylene was 

detected in 2 of 55 surface soil samples at a maximum concentration of 706 Ilg/kg and 1 of 65 subsurface 

soil samples at a concentration of 20 Ilg/kg. 2-Methylnaphtahlene was detected in 4 of 55 surface soil 

samples at a maximul'l1 concentration of 1,000 Ilg/kg and 5 of 65 subsurface soil samples at a maximum 

concentration of 720 Ilg/kg. Phenanthrene was detected in 12 of 53 surface soil samples at a maximum 

concentration of 5,000 Ilg/kg and 7 of 62 subsurface soil samples at a maximum concentration of 

570 Ilg/kg. 4-Chloro-3-methylphenol was not detected in surface soil and was only detected in 1 of 65 

subsurface soil samples at a concentration of 11,000 Ilg/kg. The maximum concentrations of 

acenaphthylene, 2-methylnaphthalene, and phenanthrene are less than the SRV for pyrene 

(5,300,000 Ilg/kg) which can be used as a surrogate for these chemicals. 2-Chlorophenol can be used as 

a surrogate for 4-chloro-3-methylphenol. No SRV is available for 2-chlorophenol, but EPA Region IX has 

developed a Preliminary Remedial Goal (PRG) for 2-chlorophenol. The maximum detected 4-chloro-3-

methyl phenol concentration of 11,000 1l9/kg is less than the EPA Region IX PRG of 240,000 1l9/kg for 

2-chlorophenol. Consequently, the absence of SRV's for 4-chloro-3-methylphenol, acenaphthylene, 

2-methylnaphthalene, and phenanthrene does not results in an underestimation of risk. 

Uncertainty Associated with Elevated Detection Limits 

Section 4.1 presented an evaluation comparing the reported detection limits for organic and inorganic 

chemicals to MPCA SRVs for soil and MPCA HRLs and HRVs and EPA MCLs for groundwater. The 

results of the soil comparison are presented in Tables 4-8 and 4-9. As discussed in section 4.1 the 

reported detection limits for 3 VOCs (1,1-DCE, carbon tetrachloride, and vinyl chloride) exceeded their 

respective SRVs in 1 out of 141 soil samples collecte<;i from the 0 to 12 foot depth. Sample SB-03, which 

contained the elevated VOG detection limits, was collected at a depth for 10 to .12 feet in the Former East 
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Plating Shop. The reported detection limits for these VOCs were below their respective SRVs in soil 

samples collected above and below the 10 to 12 foot depth. Since the industrial worker is only exposed to 

surface soil and the minor construction worker is only exposed to soil to a depth of 4 feet, the elevated 

VOC detection limits for sample S8-03 does not result in any uncertainty for, these receptors. The major 

construction worker is assumed to be exposed to soil to a depth of 12 feet therefore there is some 

uncertainty in the estimated risk for this receptor. Although the uncertainty is expected to be small since 

the reported detection limits were elevated in only one sample, these VOCs were not detected in other 

samples at this location, and the reported detections exceeded their respective SRVs by less than an 

order of magnitude. 

The detection limits for SVOCs analysis for samples 003-S8-028-01 (AOC 28) and 003-S8-046-03 (AOC 

46) were elevated as a result of sample dilution'due to the presence of high hydrocarbon concentrations in 

these samples. AOC 28 was a dry well located in the diesel room and was approximately 3 feet in 

diameter and 5 feet deep. Detection limits for SVOCs were elevated in sample 003-S8-028-01 which was 

collected from a depth of 0 to 4 feet. Acenaphthene (650 J J.l9/kg), anthracene (110 J J.l9/kg), fluoranthene 

(100 J J.l9/kg), fluorene (760 J Ilg/kg), phenanthrene (1,200 J J.l9/kg), and pyrene (340 J J.l9/kg) were the 

only SVOCs detected in sample 003-S8-028-01. The reported detection limit of 3,500 Ilg/kg for 

benzo(a)pyrene was equal to the SRV for benzo(a)pyrene. The reported detection limits for the other 

SVOCs were below their respective SRVs. Detection limits were normal for sample 003-S8-028-02 which 

was collected at a depth of 4 to 8 feet. 2-Methylnaphthalene (13 J J.lg/kg) and phenanthrene (23 J Ilg/kg) 

were the only SVOCs detected in sample 003-S8-028-02, consequently it appears that the SVOC 

contamination at AOC 28 is confined to surface soil. Also, since the elevated detection limits are equal to 

or less than their respective SRV's it does not appear that SVOCs at AOC 28 are present at 

concentrations that would pose a significant risk to the identified receptor groups. Therefore, the elevated 

detection limits for sample 003-S8-028-01 do not result in significant uncertainty in the risk assessment. 

AOC 46 was a dry well located in the heat treat area. Detection limits were normal for sample 003-

S8-046-01 and its duplicate 003-S8-DP1-08 which was collected at a depth of 0 to 4 feet. No SVOCs 

were detected in sample 003-S8-046-01 and phenol (54 J J.lg/kg) was the only SVOC detected in sample 

003-S8-DP1-08. Detection limits were elevated for sample 003-S8-046-0~ which was collected at a depth 

of 8 to 12 feet. No SVOCs were detected in sample 003-S8-046-03 but detection limits for all SVOCs 

exceeded their respective SRVs. It appears that the potential SVOC contamination at AOC 46 is confined 

to the subsurface soil since phenol was the only SVOC detected in surface soil. Since the industrial 

worker is only exposed to surface soil and the minor construction worker is only exposed to soil to a depth 

of 4 feet, the elevated detection limits for sample 003-S8-046-03 does not result in any uncertainty for 

these receptors. The major construction worker is exposed, to subsurface soil to a depth of 12 feet, 
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therefore, the elevated detection limits for sample 003-SB-046-03 may result in an underestimation of risk 

for the major construction worker. 

As discussed in Section 4.1, VOCs exceeded the reported detection limits at two locations (SB-01rrW-01 

and SB-07) in soils from greater .than 12 feet depth. No potential exposure pathways were identified for 

soils below 12 feet deep, therefore the elevated detection limits for these two samples do not results in 

any uncertainty in the human health risk assessment. Soil samples SB-01rrW-01 and SB-07 were 

collected from within the former East Plating Shop. Both of these samples were collected at a depth of 14 

to 16 feet. Groundwater at the East Plating Shop is encounter at a depth of approximately 15 feet. The 

boring logs for both of these samples describe them as being "moist". In addition a temporary monitoring 

well was install at SB-01rrW-01 and screened at a depth of 13.5 to 23.5 feet. This suggests that these 

samples may have been collected from within the water table and therefore are more representative of 

groundwater contamination than soil contamination. 

The results of the comparison of reported detection limits to groundwater criteria are presented in Tables 

4-9 to 4-14. As discussed in Section 4.1, 24 VOCs in shallow groundwater had reported detection limits 

which exceeded MPCA screening criteria. Eight of these 24 VOCs were identified as COCs in the human 

health risk assessment (1,1, 1-TCA, 1, 1-DCA, 1, 1-DCE, 1,2-DCA, ethylbenzene, methylene chloride, PCE, 

and vinyl chloride). The voe exceedances were generally attributed to the analysis protocol requiring 

sample dilutions in order to obtain usable data within the calibrated range for TCE, which historical 

sampling has identified as the major COC in groundwater at the site. The reported detection limits for 

TCE were less than the MPCA groundwater criteria in all non-detected samples. The cumulative cancer 

risk for exposure to shallow groundwater was 5 x 10-2 which exceeds MPCA and EPA acceptable risk 

levels. TCE was the major contributors to the estimated cancer risk. Consequently, the elevated 

detection limits for VOCs do not results in any significant uncertainty in the conclusions of the risk 

assessment. 

Vinyl chloride was the only VOC with a reported detection limit (0.3 Ilg/L) which exceeded the MPCA 

screening criteria (0.2 Ilg/L) in groundwater samples from the intermediate and deep aquifers. This does 

not significantly effect the conclusions of the risk assessment since vinyl chloride was retained as a COC 

in both the intermediate and deep aquifers. 

Seventeen SVOCs in the shallow aquifer, 8 SVOCs in the intermediate aquifer, and 14 SVOCs in the deep 

aquifer had reported detection limits which exceeded MPCA groundwater criteria. As discussed in Section 

4.1 , the exceedances were attributable to an inherent limitation of detection limits when using GC/MS low 
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concentration methods. The impact of these exceedances is not expected to be significant for 

groundwater because SVOCs were not detected or prevalent at notable levels in soil. 

Six inorganics (aluminum, antimony, beryllium, cadmium, iron, and manganese) in the shallow aquifer, 3 

inorganics (antimony, beryllium, and thallium) in the intermediate and deep aquifers in the deep aquifer 

had report detection limits which exceeded MPCA groundwater criteria. Concentrations of antimony, 

beryllium, cadmium, and thallium were low or non-detect in soil samples indicating that a potential source 

area for these inorganics do not exist. Also these inorganics were detected in frequently in groundwater. 

Iron. and aluminum were detected frequently in groundwater so there is not likely to be a Significant data 

gap resulting from the reported detection limit for these compounds exceeding MPCA groundwater 

criteria. 

6.6.3 Uncertainty in the Exposure Assessment 

Uncertainty in the exposure assessment arises for the methods used to determine land use conditions, 

calculate exposure point concentrations, select receptors, and select exposure parameters. Each of 

these is discussed below. 

Determination of Land Use. 

The current land use patterns are known and expected future land use patterns are expected to remain 

industrial in the future. Therefore there is little uncertainty associated with the determination of land use. 

Calculation of Exposure Point Concentrations. 

The exposure point concentrations for COPCs evaluated for the major infrequent construction worker are 

based on the maximum detected chemical concentration in surface and subsurface soil. Risks based on 

the maximum detected concentrations assume that the construction worker is only exposed to the highest 

concentrations the entire time they are at the site regardless of where the samples are located. For· 

example, arsenic, copper, chromium, and mercury were identified as the major contributors to the HI 

calculated for the major construction worker. The maximum detected arsenic concentration occurred at 

boring S8-71, which is located in the outdoor tank area in the northeast quadrant of the site. The 

maximum concentration of copper occurred at boring S8-35 in the southeast quadrant of the site. The 

maximum detected concentration of total chromium occurred at boring 88-02 located in the former East 

Plating Shop in the southwest quadrant of the site. It is very unlikely that a construction worker would be 

exposed to all three locations during excavation activities at the site. Consequently, the use of the 
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maximum detected concentration as the exposure point concentration for the major infrequent 

construction worker may result in an over estimation of the risk. 

Exposure Routes and Receptor Identification. 

Since the future use of the site is expected to remain industrial, the exposure routes and receptor groups 

were fairly well defined. In this report, an attempt was made to simplify the various groups identified, as 

well as to determine a single set of exposure parameters to apply to each group. The exposure routes 

identified for receptors in this risk assessment are fairly conservative. For example, the exposure routes 

identified for the industrial worker assume that the entire foundation for the buildings has been removed, 

which is very unlikely to occur. Therefore the exposure routes identified for the receptors evaluated in this 

risk assessment most likely overestimate the risks. 

Selection of Exposure Parameters. 

Each exposure factor selected for use in this risk assessment has some associated uncertainty. 

Generally, exposure factors are based on surveys of physiological and lifestyle profiles across the United 

States. The attributes and activities studied in these surveys generally have a broad distribution. To avoid 

underestimation of exposure, the MPCA and EPA guidelines were used, which generally consist of the 

95th percentile for most parameters. Therefore, the selected values represent the upper bound of the 

observed or expected habits of the majority of the population. 

6.6.4 Uncertainty in the Toxicological Evaluation 

The toxicological data used as the basis for all risk assessments contain uncertainty in the following 

areas: 

• Nonthreshold (carcinogenic) effects are extrapofated from the high doses administered to laboratory 

animals to the low doses received under more common human exposure scenarios. 

• Results of laboratory animal studies are extrapolated to human or environmental receptors. 

• There is considerable interspecies variation in toxicological endpoints used in characterizing potential 

health effects resulting from exposure to a chemical. 
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• There is considerable variability in sensitivity among individuals of any particular species. 

• Short-time toxicological studies are used to predict long-term effects. 

The lack of dermal toxicity values for chemicals is another source of uncertainty in the risk assessment. 

EPA's draft supplemental dermal guidance states that the lack of dermal toxicity values is considered to 

be a significant gap in the evaluation of the dermal pathway, particularly for carcinogenic PAHs. The draft 

EPA's draft supplemental guidance also states that the statement in RAGS claiming that "it is 

inappropriate to use the oral slope factor to evaluate the risks associated with exposure to carcinogens 

such as benzo(a)pyrene, which causes skin cancer through direct action at the point of application" should 

not be interpreted to mean that the systemic effects from exposure to dermally active chemicals should 

not be evaluated. EPA's new draft supplemental dermal guidance recommends using the oral toxicity 

values to evaluate dermal exposures for PAHs. MPCA guidance recommends adjusting the oral toxicity 

values for PAHs by dividing by 0.8 for the purposes of evaluating dermal exposures. Consequently 

MPCA's methodology will results in higher risks from exposures to PAHs than EPA's methodology. 

Overall this does not introduce any uncertainty in the risk assessment since PAHs were not identified as 

COCs. 

6.6.5 Uncertainty in the Risk Characterization 

Uncertainty in risk characterization results primarily from assumptions made regarding additivity of effects 

from exposure to multiple compounds from various exposure routes. High unc;ertainty exists when 

summing cancer risks for several substances across different exposure pathways. This assumes that 

each substance has a similar effect and/or mode of action. Often compounds affect different organs, 

have different mechanisms of action, and differ in their fate in the body, 'so additivity may not ·be an 

appropriate assumption. However, the assumption of additivity is made to provide a conservative 

estimate of risk. 

Finally, the risk characterization does not consider antagonistic or synergistic effects. Little or no 

information is available to determine the potential for antagonism or synergism for the COPCs. Therefore, 

this uncertainty cannot be discussed for its impact on the risk assessment since it may either 

underestimate or overestimate potential human health risk. 
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Chemical 

Volatile Organic Compounds 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloroethene (total) 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromomethane 
Carbon Disulfide 
Chlorobenzene 
Chloroform 
Chloromethane 
cis-1,2-dichloroethene 
Ethylbenzene 
Methylene Chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trans-1,2-dichloroethene 
Trichloroethene 
Vinyl Chloride 
Xylenes, Total 
SemlYolatile Organic Compounds 
2,4-Dimethylphenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Chloro-3-methylphenol 
4-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a~nthracene 

Benzo(a)pyrene 
Benzo(b )f1uoranthene 
Benzo(g,h,i)perylene 
Benzo(k)f1uoranthene 
Bis(2-Ethylhexyl)phthalate 
Butylbenzyl Phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Diethyl Phthalate 
Dibenzo(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
Indeno(1,2,3-td)pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Phenol 

TABLE 6-1 

CHEMICALS OF POTENTIAL CONCERN (COPCs) 
NIROP FRIDLEY, MINNESOTA 

PAGE 1 OF 2 

Surface Soli Subsurface Soli Subsurface Soli Shallow 
«4 Feet) (4 to 12 Feet) (>12 Feet) Groundwater 

X X X X 
X X 

X X X X 
X 
X 

X X X X 
X X X X 
X X X 
X X X 
X X X X 

X X 
X X 
X X X X 

X 
X 

X X 
X 

X X X X 
X 

X X X 
X X X X 
X X X X 

X 
X X X X 

X 
X X X X 

X 
X X X 

X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X X X 
X X X 
X X 
X X 
X X X X 
X X X 

X 
X X 
X X 
X X 
X X 
X X 
X X X 

X X 
X X 
J<- X X 

Intermediate Deep 
Groundwater Groundwater 

X X 
X X 
X 

X X 
X X 
X 

X X 
X X 
X X 
X X 
X 
X 

X 

X 



Chemical 

Pyrene 
Polychlorinated Biphenyls 

IAroclor-1016 
Aroclor-1254 
Inorganlcs 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Hexavalent Chromium 
Iron 
Lead 
Manganese 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

Notes: 

TABLE 6-1 

CHEMICALS OF POTENTIAL CONCERN (COPCs) 
NIROP FRIDLEY, MINNESOTA 
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Surface Soli Subsurface Soil Subsurface Soli Shallow 
«4 Feet) (4 to 12 Feet) (>12 Feet) Groundwater 

X ·X 

X 
X 

X X X X 

X 
X X X X 
X X X X 
X X X X 
X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X 
X X X X 
X X X X 
X X X 
X X X X 
X X 
X X X X 
X X X X 

In accordance with MPCA guidance any chemical detected in at least one sample is considered a COPC. 
An X indicates that the chemical was retained as a chemical of potential concern. 

Intermediate Deep 
Groundwater Groundwater 

X X 

X 
X X 

X X 
X X 

X 
X X 

X X 
X 

X X 
X X 
X 
X 
X X 

X X 

X 
X X 



Dermal 
Chemical Absorption 

Factor 
Volatile Organic Compounds 
1,1,1-Trichloroethane 0.05 
1,1-Dichloroethane 0.05 
1,2-Dichloroethene (Total) 0.05 
2-Butanone 0.1 
2-Hexanone NA 
Acetone 0.1 
Benzene 0.01 
Bromomethane 0.05 
Carbon Disulfide 0.05 
Chlorobenzene 0.05 
Chloroethane NA 
Chloroform NA 
Chloromethane NA 
Ethylbenzene 0.05 
Methylene Chloride 0.05 
Styrene 0.05 
Tetrachloroethene 0.05 
Toluene 0.05 
Trichloroethene 0.05 
Vinyl Chloride NA 
Xylenes (Total) 0.05 
Semlvolatlle Organic Compounds 
2,4-Dimethylphenol NA 
2-Methylnaphthalene NA 
4-Chloro-3-Methylphenol NA 
4-Methyl-2-Pentanone 0.05 
Acenaphthene 0.05 
Acenaphthylene NA 
Anthracene 0.1 

TABLE 6-2 

CANCER SLOPE FACTORS(1) 
NIROP FRIDLEY, MINNESOTA 

PAGE 1 OF 3 

Gastrointestinal Cancer Slope Factor 
Absorption Oral I Dermal 

Factor (mg/kg-dayr1 (mg/kg-dayr1 

0.9 NA NA 
0.9 5.7E-03 6.3E-03 
0.9 NA NA 
0.9 NA NA 
NA NA NA 
0.9 NA NA 
0.9 2.9E-02 3.2E-02 
0.9 NA NA 
0.9 NA NA 
0.9 NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

0.85 NA NA 
0.9 7.0E-03 7.8E-03 
0.9 3.0E-02 3.3E-02 
0.9 5.2E-02 5.8E-02 
0.9 NA NA 
0.9 1.1 E-02 1.2E-02 
NA NA NA 
0.9 NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
0.9 NA NA 
0.8 NA NA 
NA NA NA 
0.8 NA NA 

Inhalation Weight 
Unit Risk of 

(ug/m3r 1 Evidence 

NA NA 
1.6E-06 C 

NA D 
NA D 
NA NA 
NA D 

8.3E-06 A 
NA NA 
NA NA 
NA NA 
NA NA 
NA B2 
NA NA 
NA D 

4.7E-07 B2 
5.7E-07 B2 
5.8E-08 B2/C 

NA D 
1.7E-06 B2/C 

NA A 
NA D 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA D 



Dermal 
Chemical Absorption 

Factor 
Benzo( a )anthracene 0.13 
Benzo(a)pyrene 0.13 
Benzo(b )f1uoranthene 0.13 
Benzo(g, h, i)perylene NA 
Benzo(k)f1uoranthene 0.13 
Bis(2-ethylhexyl)phthalate 0.05 
Butylbenzyl phthalate· 0.1 
Carbazole 0.1 
Chrysene 0.13 
di-n-Butyl Phthalate 0.1 
di-n-Octyl Phthalate 0.1 
Dibenzo( a, h)anthracene 0.13 
Dibenzofuran 0.1 
Diethyl Phthalate NA 
Fluoranthene 0.13 
Fluorene 0.1 
Indeno(1,2,3-cd)pyrene 0.13 
Naphthalene 0.05 
Pentachlorophenol 0.25 
Phenanthrene NA 
Phenol 0.8 
Pyrene 0.1 
PCBs 
Aroclor-1016 0.15 
Aroclor-1254 0.15 
Metals 
Aluminum 0.001 
Antimony 0.001 
Arsenic 0.03 
Barium 0.001 

TABLE 6-2 

CANCER SLOPE FACTORS(1) 
NIROP FRIDLEY, MINNESOTA 
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Gastrointestinal Cancer Slope Factor 
Absorption Oral Dermal 

Factor (mg/kg-dayr1 (mg/kg-dayr1 

0.8 7.3E-01 9.1 E-01 
0.8 7.3E+00 9.1E+00 
0.8 7.3E-01 9.1 E-01 
NA NA NA 
0.8 7.3E-02 9.1E-02 
0.7 1.4E-02 2.0E-02 
0.9 NA NA 
0.9 2.0E-02 NA 
0.8 7.3E-03 9.1E-03 
0.9 NA NA 
0.9 NA NA 
0.8 7.3E+00 9.1E+00 
0.9 NA NA 
NA NA NA 
0.8 NA NA 
0.8 NA NA 
0.8 7.3E-01 9.1 E-01 
0.8 NA NA 
0.9 1.2E-01 1.3E-01 
NA NA NA 
0.9 NA NA 
0.8 NA NA 

0.9 2.0E+00 2.2E+00 
0.9 2.0E+00 2.2E+00 

0.01 NA NA 
0.05 NA NA 
0.9 1.5E+00 1.7E+00 
0.05 NA NA . 

Inhalation Weight 
Unit Risk of 

(ug/m3r 1 Evidence 
1.7E-04 B2 
1.7E-03 B2 
1.7E-04 B2 

NA NA 
1.7E-05 B2 
4.0E-06 B2 

NA NA 
NA NA 

1.7E-06 B2 
NA 0 
NA NA 

1.7E-03 B2 
NA NA 
NA NA 
NA NA 
NA NA 

1.7E-04 B2 
NA NA 

3.4E-05 B2 
NA NA 
NA 0 
NA 0 

2.2E-03 B2 
2.2E-03 B2 

NA NA 
NA 0 

4.0E-03 A 
NA 0 



Chemical 

Beryllium 
Cadmium 
Calcium 
Chromium III 
Chromium VI 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury (inorganic) 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

Notes: 
1 - MPCA, 1998b. 
NA - Not available. 
Cancer Class: 

Class A ~ Known human carcinogen 

Dermal 
Absorption 

Factor 
0.001 
0.01 
NA 

0.01 
0.01 
0.01 
0.01 
NA 
NA 
NA 
NA 

0.001 
0.05 
0.01 
NA 

0.01 
NA 

0.01 
0.01 
0.01 

TABLE 6-2 

CANCER SLOPE FACTORS(1) 

NIROP FRIDLEY, MINNESOTA 
PAGE 3 OF 3 

Gastrointestinal Cancer Slope Factor 
Absorption Oral Dermal 

Factor (mg/kg-dayr1 (mg/kg-dayr1 

0.01 NA NA 
1 NA NA 

NA NA NA 
0.05 NA NA 
0.05 NA NA 
0.5 NA NA 
0.6 NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

0.05 NA NA 
0.2 NA NA 

0.05 NA NA 
NA NA NA 
0.9 NA NA 
NA NA NA 
0.9 NA NA 
0.1 NA NA 
0.3 NA NA 

Inhalation Weight 
Unit Risk of 

(ug/m3r 1 Evidence 
2.4E-03 B2 
1.8E-03 B1 

NA NA 
NA NA 

1.2E-02 A 
NA NA 
NA D 
NA NA 
NA NA 
NA B2 
NA NA 
NA D 
NA D 

4.8E-04 D 
NA NA 
NA NA 
NA NA 
NA NA 
NA D 
NA D 

Class B - Probable human carcinogen (81 - limited evidence in humans; 82 - inadequate evidence in humans but adequate in animals) 
Class C - Possible human carcinogen 
Group D - Not Classifiable 



Absorption Gastrointestinal 
Chemical Factor Absorption Factor 

Volatile Organic Compounds 
1,1,1-Trichloroethane 0.05 0.9 
1,1,2-Trichloroethane NA NA 
l,l-Dichloroethane 0.05 0.9 
l,2-Dichloroethene (Total) 0.05 0.9 
2-Butanone 0.1 0.9 
2-Hexanone NA NA 
Acetone 0.1 0.9 
Benzene 0.01 0.9 
Bromomethane 0.05 0.9 
Carbon Disulfide 0.05 0.9 
Chlorobenzene O.QS 0.9 
Chloroethane NA NA 
Chloroform NA NA 
Chloromethane NA NA 
Ethylbenzene 0.05 0.85 
Methylene Chloride 0.05 0.9 
Styrene 0.05 0.9 
Tetrachloroethene 0.05 0.9 
Toluene 0.05 0.9 
Trichloroethene 0.05 0.9 
Xylenes (Total) 0.05 0.9 
Semlvolatlle OrganiC Compounds 
2,4-Dimethylphenol NA NA 
2-Methylnaphthalene NA NA 
4-Chloro-3-Methylphenol NA NA 
4-Methyl-2-Pentanone 0.05 0.9 
Acenaphthene 0.05 0.8 
Acenaphthylene NA NA 
Anthracene 0.1 0.8 
Benzo(a)anthracene 0.13 0.8 
Benzo(a)pyrene 0.13 0.8 
Benzo(b)f1uoranthene 0.13 0.8 
Benzo(g,h,i)perylene NA NA 
Benzo(k)f1uoranthene 0.13 0.8 
Bis(2-ethylhexyl)phthalate 0.05 0.7 
Butylbenzyl phthalate 0.1 0.9 
Carbazole 0.1 0.9 
Chrysene 0.13 0.8 
di-n-Butyl Phthalate 0.1 0.9 
di-n-Octyl Phthalate 0.1 0.9 
Dibenzo(a,h)anthracene 0.13 0.8 
Dibenzofuran 0.1 0.9 

TABLE 6-3 

REFERENCE DOSES(11 

NIROP FRIDLEY, MINNESOTA 
PAGE 1 OF 2 

Subchronic Toxicity Criteria 
Reference Dose Inhalation 

Oral I Dermal RfC 

(mg/kg-day) (mg/kg-day) (mg/m 3
) 

NA NA 4.0E+00 
NA NA NA 

1.0E+00 9.OE-Ol S.OE+OO 
9.OE-03 8. 1 E-03 8.0E-Ol 
2.0E+00 1.8E+00 1.0E+00 

NA NA NA 
1.0E+00 9.OE-Ol 3.1E+Ol 

NA NA 6.0E-02 
3.0E-03 2.7E-03 2.0E-Ol 
1.0E-Ol 9.OE-02 7.0E-Ol 
4.0E-Ol 3.6E-Ol 2.0E-Ol 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA 1.3E+00 

6.0E-02 S:4E-02 1.0E-Ol 
NA NA 3.0E+00 

1.0E-Ol 9.OE-02 NA 
2.0E+00 1.8E+00 1.0E+00 
2.0E-03 1.8E-03 S.OE-Ol 
2.0E-Ol 1.8E-Ol 3.0E+00 

NA NA NA 
NA NA NA 
NA NA NA 

8.0E-Ol NA 8.0E-Ol 
6.0E-Ol 4.8E-Ol NA 

NA NA NA 
3.0E+00 2.4E+00 NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

2.0E+00 1.8E+00 NA 
NA NA NA 
NA NA O.OE+OO 

1.0E+00 9.OE-Ol NA 
2.0E-02 1.8E-02 NA 

NA NA NA 
NA NA NA 

Chronic Toxicity Criteria 
Reference Dose Inhalation Target Organ for I 

Oral I Dermal RfC Noncarcinogenic 

(mg/kg-day) (mg/kg-day) (mg/m 3
) Effect (2) 

3.SE-02 3.2E-02 1.0E+00 CNS/PNS; LlV/GI 
NA NA NA CVlBLD; IMMUNE; LlV/GI; CANCER 

1.0E-Ol 9.OE-02 S.OE-Ol KIDN; CANCER 
9.OE-03 8.1E-03 3.SE-02 LlV\GI 
6.0E-Ol S.4E-Ol 1.0E+00 REPROD 

NA NA NA Not available 
1.0E-Ol 9.OE-02 3.SE-Ol CNS/PNS; KID; LlV/GI 

NA NA 6.0E-03 CV/BLD; CANCER 
1.4E-03 1.3E-03 S.OE-03 LlV/GI; RESP 
1.0E-Ol 9.OE-02 7.0E-Ol CNS/PNS; REPROD 
2.0E-02 1.8E-02 2.0E-02 KIDN; LlV/GI 

NA NA NA REPROD 
NA NA NA LlV/GI; CANCER 
NA NA NA WHOLE BODY; CANCER (7) 

1.0E-Ol 8.SE-02 1.0E+00 KIDN; LlVlGI; REPROD 
6.0E-02 S.4E-02 3.0E+00 LlVlGI; CANCER 
2.0E-Ol 1.8E-Ol 2.0E-Ol CV/BLD; CNS/PNS; LlVlGI; CANCER 
1.0E-02 9.OE-03 4.0E-Ol CNS/PNS; KIDN; LlV/GI; CANCER 
2.0E-Ol 1.8E-Ol 4.0E-Ol CNS/PNS; KIDN; LlV/GI; RESP 

NA NA NA CANCER 
2.0E+00 1.8E+00 3.0E-Ol CNS/PNS; RESP; WHOLE BODY 

NA NA NA CV/BLD; CNS/PNS 
NA NA NA Not available 
NA NA NA Not available 

8.0E-02 NA 8.0E-02 Not available 
6.0E-02 4.8E-02 2.1E-Ol LlV/GI 

NA NA NA Not available 
3.0E-Ol 2.4E-Ol NA NOT AVAILABLE 

NA NA NA CANCER 
NA NA NA CANCER 
NA NA NA CANCER 
NA NA NA Not available 
NA NA NA CANCER 

2.0E-02 1.4E-02 NA LlV/GI; CANCER 
2.0E-Ol 1.8E-Ol NA LlV/GI 

NA NA NA Not available 
NA NA NA CANCER 

1.0E-Ol 9.OE-02 NA WHOLE BODY 
2.0E-02 1.8E-02 NA KIDN; LlV/GI 

NA NA NA CANCER 
4.0E-03 3.6E-03 NA Not available 



Absorption Gastrointestinal 
Chemical Factor Absorption Factor 

Fluoranthene 0.13 0.8 
Fluorene 0.1 0.8 
Indeno(1,2,3-cd)pyrene 0.13 0.8 
Naphthalene 0.05 0.8 
Pentachlorophenol 0.25 0.9 
Phenanthrene NA NA 
Phenol 0.8 0.9 
pyrene 0.1 0.8 
Polychlormated biphenyls 
Aroclor-1016 0.9 
Aroclor-12S4 0.9 
Metals 
Aluminum 0.001 0.01 
Antimony 0.001 0.05 
Arsenic 0.03 . 0.9 

Barium 0.001 0.05 
Beryllium 0.001 0.01 
Cadmium 0.01 1 
Calcium NA NA 
Chromium III 0.01 0.05 
Chromium VI 0.01 0.05 
Cobalt 0.01 0.5 
Copper 0.01 0.6 
Cyanide NA NA 
Iron NA NA 
Lead NA NA 
Magnesium NA NA 
Manganese 0.001 0.05 
Mercury (inorganic) 0.05 0.2 
Nickel· 0.01 0.05 
Potassium NA NA 
Selenium 0.01 0.9 
Sodium NA NA 
Thallium 0.01 0.9 
Vanadium 0.01 0.1 
Zinc 0.01 0.3 

Notes: 
1 - MPCA, 1998br 

TABLE 6-3 

REFERENCE DOSES(1) 

NIROP FRIDLEY, MINNESOTA 
PAGE20F 2 

Subchronic Toxicity Criteria 
Reference Dose Inhalation 

Oral Dermal RfC 

(mgfkg-day) (mgfkg-day) (mgfm3
) 

4.0E-01 3.2E-01 NA 
4.0E-01 3.2E-01 NA 

NA NA NA 
2.0E-02 1.6E-02 4.0E-01 
3.0E-02 2.7E-02 NA 

NA NA NA 
6.0E-01 S.4E-01 NA 
3.0E-01 2.4E-01 NA 

S.OE-OS 
S.OE-OS 

NA NA NA 
4.0E-04 2.0E-OS 2.0E-04 
3.0E-04 2.7E-04 NA 
7.0E-02 3.SE-03 S.OE-03 
S.OE-03 S.OE-OS NA 

NA NA NA 
NA NA NA 

1.0E+00 S.OE-02 NA 
2.0E-02 1.0E-03 2.0E-OS 

NA NA 3.0E-OS 
3.7E-02 2.2E-02 NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

1.4E-01 7.0E-03 NA 
3.0E-03 6.0E-04 3.0E-04 
2.0E-02 1.0E-03 NA 

NA NA NA 
S.OE-03 4.SE-03 NA 

NA NA NA 
8.0E-04 7.2E-04 NA 
7.0E-03 7.0E-04 NA 
3.0E-01 9.0E-02 NA 

Chronic Toxicity Criteria 
Reference Dose Inhalation 

Oral Dermal RfC 

(mgfkg-day) (mgfkg-day) (mgfm3
) 

4.0E-02 3.2E-02 NA 
4.0E-02 3.2E-02 1.4E-01 

NA NA NA 
4.0E-02 3.2E-02 1.0E-03 

3.0E-02 2.7E-02 2.0E-04 

NA NA NA 
6.0E-01 S.4E-01 NA 
3.0E-02 2.4E-02 1.1E-01 

1.0E+00 1.0E-02 NA 
4.0E-04 2.0E-OS 2.0E-04 
3.0E-04 2.7E-04 S.OE-04 
7.0E-02 3.SE-03 S.OE-04 
2.0E-03 S.OE-OS 4.8E-06 
1.0E-03 1.0E-03 2.0E-04 

NA NA NA 
1.0E+00 S.OE-02 NA 
S.OE-03 2.SE-04 2.0E-06 
6.0E-02 3.0E-02 1.0E-03 
3.7E-02 2.2E-02 NA 

NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 

4.7E-02 2.4E-03 S.OE-OS 
3.0E-04 6.0E-OS 3.0E-04 
2.0E-02 1.0E-03 NA 

NA NA NA 
S.OE-03 4.SE-03 NA 

NA NA NA 
8.0E-OS 7.2E-OS NA 
7.0E-03 7.0E-04 NA 
3.0E-01 9.0E-02 NA 

2 - ADREN - adrenal; CV/BLD - cardiovascularlblood syslem; CNS/PNS - central/peripheral nervous system; EYE; IMMUN - immune system; KIDN - kidney; LlV/GI - liver/gastrointestinal system; 

Target Organ for I 

Noncarcinogenic 

Effect (2) 
CVfBLD; KIDN; LlVfGI 
CVlBLD 
CANCER 
CVfBLD; EYE; RESP 
KIDN; LlVfGI; CANCER 
Not available 
REPRO 
KIDN 

EYE; IMMUNE; REPROD; CANCER 
EYE; IMMUNE; REPROD; CANCER 

CNSfPNSfREPROD 
CVlBLD; WHOLE BODY 
CVfBLD; CNSfPNS; SKIN; CANCER 
CBfBLD; REPROD 
Not available; CANCER 
KIDN; CANCER 
Not available 
Not available 
Not available; CANCER 
CVfBLD; IMMUN; RESP 
LlVfGI 
CNSfPNS; THYROID; WHOLE BODY 
Not available 
CVfBLD; CNSfPNS; REPRO; CANCER 
Not available 
CNSfPNS 
CNSfPNS; IMMUNE 
WHOLE BODY; CANCER 
Not available 
CVlBLD; CNSfPNS; LlVfGI; SKIN 
Not available 
CVfBLD; HAIR; REPROD 
Not available 
CVfBLD 

REPRO - reproductive system (incl. teratogenic/developmental effects); RESP - respiratory system; SKIN· skin irritation or other effects; SPLEEN; WHOLE BODY - increased mortality. decreased growth rate, etc. 

RfC - Reference concentration. 



Utilization of Site and Adjoining Areas Environmental 
Media 

The NIROP Fridley facility is an industrial Soils 
facility. The reasonably anticipated future 
land use for the property underlying the 
NIROP facility is also industrial. 

I 

TABLE 6-4 

EXPOSURE SCENARIOS 
NIROP FRIDLEY, MINNESOTA 
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Route of Example of Exposure Exposure Model Assumptions l1j 

Exposure 
Ingestion Incidental ingestion • Soil intake rate (IR) 

while eating or smoking. - Typical adult worker 
-100 mg/day 

- Major Infrequent Construction worker 
- 480 mg/day 

- Minor Frequent Construction worker 
- 200 mg/day 

• Exposure Frequency (EF) 
- Typical adult worker 

- 250 days/year 
- Major Infrequent Construction Worker 

- 78 days/year 
- Minor Frequent Construction Worker 

- 80 days/year 
• Exposure Duration (ED) 

- Typical adult worker - 25 years 
- Major Infrequent Construction worker - 0.25 

year 
- Minor Frequent Construction worker - 25 

years 
• Body Weight (BW) 

- Adult - 70 kg 
• Fraction .Ingested from Contaminated Area 

- Worker - 1.0 

• AT 
- Carcinogens - 25,500 days 
- Noncarcinogens 

Major Infrequent Construction Worker -
91 days 

Minor Frequent Construction Worker -
9,125 days 

Comments/References 

• Exposure assumptions 
per MPCA guidance 
except that the ingestion 
rate for the minor frequent 
construction worker is 
based on professional 
judgment. The exposure 
frequency for the minor 
frequent construction 
worker is based on 
NIROP- specific 
infor:mation. 



Utilization of Site and Adjoining Areas Environmental 
Media 

(Continued) 

I 

TABLE 6-4 

EXPOSURE SCENARIOS 
NIROP FRIDLEY, MINNESOTA 

PAGE 2 OF 3 

Route of Example of Exposure Exposure Model Assumptionsl '} 

Exposure 
Dermal Dermal Contact with • Skin Surface Area (SA) 
Contact soils/dust while working. - Typical adult worker - 3,000 cm2 

- Construction workers - 4,900 cm2 

• Adherence factor of soil to skin (AF) 
- 0.3 mg/cm2-event 

• EF 
- Typical adult worker 

- 90 days/year 
- Major Infrequent Construction Worker 

- 78 days/year 
- Minor Frequent Construction Worker 

- 80 'days/year 

• ED 
- Typical adult worker - 25 years 
- Major Infrequent Construction Worker -, 

- 0.25 year 
- Minor Frequent Construction Worker -

- 25 years 

• BW 
- Adult - 70 kg 

• AT 
- Carcinogens - 25,500 days 
- Noncarcinogens 

Major Infrequent Construction Worker -
91 days 

Minor Frequent Construction Worker -
9,125 days 

Comments/References 

• Exposure assumptions 
per MPCA guidance 
except that the exposure 
frequency for the minor 
frequent worker is based 
on NIROP specific 

conditions. Chemical 
absorption factors will 
be chemical specific. 



Utilization of Site and Adjoining Areas Environmental 
Media 

(Continued) Soils 
(Continued) 

I 

1 . MPCA, 1998b. 

TABLE 6-4 

EXPOSURE SCENARIOS 
NIROP FRIDLEY, MINNESOTA 

PAGE 3 OF 3 

Route of Example of Exposure Exposure Model Assumptions\11 
Exposure 
Inhalation Inhalation of volatile • Inhalation Rate (IR) 

organics and - Typical adult worker - 20 m3 

particulates emitted - Construction workers - 20 m3 

from soils. • EF 
- Typical adult worker - 250 days/year 
- Major Infrequent Construction Worker -

78 days/year 
- Minor Frequent Construction Worker -

80 days/year 

• ED 
. - Typical adult worker - 25 years 
- Major Infrequent Construction Worker -

0.25 year 
- Minor Frequent Construction Worker -

25 years 

• BW 
- Adult - 70 kg 

• Volatilization Factor 
- Chemical and site specific 

• Particulate Emission Factor 
- Chemical and site specific 

• AT 
- Carcinogens - 25,500 days 
- Noncarcinogens 

Major Infrequent Construction Worker -
91 days 

Minor Frequent Construction Worker -
9125 days 

, 
Comments/References 

• Exposure assumptions 
per MPCA guidance 
except that the exposure 
frequency for the NIROP 
worker is based on 
NIROP specific 
conditions. 

, 



Parameter Units 

, Volatile Organic Compounds 
1,1,1-Trichloroethane .jJg/kg 
1,1-Dichloroethane jJglkg 
1,2-Dichloroethene (Total) jJg/kg 
2-Butanone jJglkg 
2-Hexanone jJglkg 
4-Methyl-2-Pentanone jJg/kg 
Acetone jJg/kg 
Bromomethane jJg/kg 
Carbon Disulfide jJg/kg 
Ethylbenzene jJg/kg 
Styrene jJg/kg 
Tetrachloroethene jJg/kg 
Toluene jJg/kg 
Trichloroethene jJg/kg 
Xylenes, Total jJg/kg 
Semivolatile Organic Compounds 
2-Methylnaphthalene jJg/kg 
Acenaphthene jJg/kg 
Acenaphthylene jJg/kg 
Anthracene jJg/kg 
Benzo(a)anthracene jJg/kg 
Benzo(a)pyrene jJglkg 
Benzo(b )fluoranthene jJg/kg 
Benzo(g,h,i)perylene jJg/kg 
Benzo(k)fluoranthene jJg/kg 
Bis(2-ethylhexyl)phthalate jJg/kg 
Butylbenzyl Phthalate jJg/kg 
Carbazole jJg/kg 
Chrysene jJg/kg 
Di-N-Butyl Phthalate jJg/kg 
Di-N-Octyl Phthalate jJg/kg 
Dibenzo(a,h)anthracene jJg/kg 
Dibenzofuran jJg/kg 
Fluoranthene jJg/kg 
Fluorene jJglkg 
Indeno(1,2,3-cd)pyrene jJg/kg 
Naphthalene jJg/kg 

TABLE 6-5 

EXPOSURE POINT CONCENTRATIONS FOR INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS 
NIROP FRIDLEY, MINNESOTA 

PAGE 1 OF 3 

Frequency W Statistic W Statistic UCL UCL Maximum 
of Average Normal Lognormal WTEST Normal Lognormal Detected 

Detection Concentration Distribution Distribution Distribution Distribution Concentration 

3/61 26.5 0.7557 0.7927 0.9820 31.3 44.7 28.0 
1/61 26.2 0.7308 0.7294 0.9820 31.1 40.0 5.50 
4161 26.5 0.7470 0,7655 0.9820 31.3 40.3 15.0 
36/61 36.8 0.7007 0.9123 0.9820 46.9 70.9 210 
3/61 25.6 0.7509 0.7930 0.9820 30.5 42.5 26.0 

34/61 28.1 0.8091 0.9260 0.9820 34.5 54.2 120 
30/61 119 0.6312 0.9767 0.9820 158 226 960 
1161 26.2 0.7367 0.7561 0.9820 31.1 40.7 2.00 
8161 24.1 0.7407 0.8305 0.9820 29.0 44.3 13.0 
5161 24.5 0.7378 0.8057 0.9820 29.4 40.6 19.0 
4161 25.9 0.7375 0.7498 0.9820 30.7 39.2 54.0 
9161 27.4 0.7872 0.8427 {J.9820 32.6 51.6 90.0 

25/61 17.4 0.7100 0.8948 0.9820 21.9 34.1 14.0 
24/61 40.0 0.5418 0.9202 0.9820 52.5 82.4 640 
23/61' 20.5 0.7441 0.8873 0.9820 25.2 38.0 71.0 

4155 184 0.1989 0.3157 0.9800 210 209 1000 
8155 174 0.4588 0.4881 0.9800 193 224 650 
2155 212 0.1851 0.3169 0.9800 263 228 760 
9153 175 0.4640 0.5815 0.9800 198 214 640 
14/53 300 0.2830 0.6289 0.9800 440 340 3500 
13/53 238 0.3235 0.6358 0.9800 319 281 1700 
13/53 . 291 0.2737 0.6053 0.9800 424 318 3600 
13/53 199 0.3463 0.6954 0.9800 257 264 820 
14/53 214 0.3535 0.6935 0.9800 281 270 1300 
10/53 350 0.1381 0.6345 0.9800 646 325 1200 
1153 202 0.1338 0.2554 0.9800 252 219 16.0 
7153 202 0.2595 0.5488 0.9800 254 247 530 
15/53 238 0.3310 0.6549 0.9800 321 306 1700 
3153 197 0.1712 0.3896 0.9800 248 230 28.0 
2153 199 0.1484 0.3131 0.9800 249 223 40.0 
9153 195 0.2570 0.5928 0.9800 247 238 400 
3153 203 0.1447 0.2767 0.9800 253 225 250. 

18/53 368 0.2298 0.7144 0.9800 601 405 5600 
8/53 183 0.4977 0.5439 0.9800 207 243 760 
12/53 213 0.3398 0.6572 0.9800 276 260 1100 
2155 200 0.1361 0.3030 0.9800 248 206 78.0 

Exposure 
Distribution Point 

(1) Concentration (2) 

Undefined 28.0 
Undefined 5.50 
Undefined 15.0 
Undefined 70.9 
Undefined 26.0 
Undefined 54.2 
Undefined 226 
Undefined 2.00 
Undefined 13.0 
Undefined 19.0 
Undefined 39.2 
Undefined 51.6 
Undefined 14.0 
Undefined 82.4 
Undefined 38.0 

, 
Undefined 209 
Undefined 224 
Undefined 228 
Undefined 214 
Undefined 340 
Undefined 281 
Undefined 318 
Undefined 264 
Undefined 270 
Undefined 325 
Undefined 16.0 
Undefined 247 
Undefined 306 
Undefined 28.0 
Undefined 40.0 
Undefined 238 
Undefined 225 
Undefined 405 
Undefined 243 
Undefined 260 
Undefined 78.0 



TABLES-5 

EXPOSURE POINT CONCENTRATIONS FOR INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS 
NIROP FRIDLEY, MINNESOTA 
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Frequency W Statistic WStatistic 
Parameter Units of Average Normal Lognormal 

Detection Concentration Distribution Distribution 
Phenanthrene Ilglkg 12/53 365 0.2324 0.5395 
Phenol Ilg/kg 2155 199 0.1399 0.3163 
pyrene Ilg/kg 19/53 324 0.2379 0.7259 

21.3 
27.6 

Aluminum mg/kg 55/55 3419 0.9386 0.8777 
Antimony mg/kg 5149 2.11 0.6874 0.7821 
Arsenic mg/kg 52/55 2.34 0.6798 0.9549 
Barium mg/kg 55/55 43.8 0.8099 0.9795 
Beryllium mg/kg 34/55 0.165 0.7282 0.9689 
Cadmium mg/kg 3155 0.253 0.4626 0.6395 
Calcium mg/kg 55/55 10632 0.9116 0.9588 
Chromium mg/kg 55/55 14.5 0.4591 0.78.70 
Hexavalent Chromium mg/kg 3127 1.37 0.3464 0.3678 
Cobalt mg/kg 52/55 5.33 0.9752 0.8148 
Copper mg/kg 50/55 35.3 0.1242 0.8762 
Cyanide mg/kg 2155 1.72 0.0979 0.3186 
Iron mg/kg 55/55 9474 0.5850 0.9376 
Lead mg/kg 55/55 26.1 0.2014 0.7860 
Magnesium mg/kg 55/55 4043 0.8793 0.9280 
Manganese mg/kg 55/55 421 0.7018 0.9892 
Mercury mg/kg 9155 0.034 0.4673 0.6373 
Nickel mg/kg 51155 12.3 0.8529 0.9794 
Potassium mg/kg 55/55 346 0.7997 0.9644 
Selenium mg/kg 1147 0.167 0.5577 0.7081 
Sodium mg/kg 54/55 118 0.8284 0.9727 
Thallium mg/kg 4153 0.147 0.5823 0.7120 
Vanadium mg/kg 55/55 14.0 0.8874 0.8774 

Zinc mg/kg 51/55 29.6 0.2219 0.8299 

Notes. 
The Shapiro-Wilk W-test (Gilbert, 1987) was used to to determine the distribution of the dataset. 
UCL = 95th percentile upper confidence limit on the mean concentration. 

WTEST 

0.9800 
0.9800 
0.9800 

0.9800 
0.9470 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9230 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9460 
0.9800 
0.9800 
0.9800 
0.9800 

UCL UCL Maximum 

Normal Lognormal Detected 

Distribution Distribution Concentration 

570 339 5000 
248 208 54.0 
513 373 4800 

150 
290 

3705 3835 7830 
2.36 2.32 3.40 
2.81 3.08 13.8 
52.2 56.4 201 

0.187 0.186 0.700 

0.301 0.273 0.750 
12480 15437 34100 
18.5 15.7 91.0 
1.77 1.55 6.00 
5.73 6.09 10.4 
76.4 24.2 1360 
4.29 0.377 90.4 

10991 10576 48400 
49.2 18.9 733 
4648 5182 14100 
522 591 2490 

0.042 0.037 0.190 
13.7 13.8 33.5 
381 380 1130 

0.209 0.190 1.05 
134 136 364 

0.175 0.164 0.240 
15.2 15.6 35.6 
43.9 30.0 479 

Distribution 
(1) 

Undefined 
Undefined 
Undefined 

Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Lognormal 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 
Undefined 

1 - The data is consider to be normally distributed if the W statistic for a normal distribution is greater than the W-test statistic and the data is considered to be log normally distributed 
if the W statistic for a lognormal distribution is greater than the W-test statistic. If both the W statistic for the normal distribution and lognormal distribution are less than the 
W-test statistic then the distribution is undefined. 

2 - The exposure pOint concentration is the UCL for a normal distribution if the data is normally distributed or the UCL for a lognormal distribution if the data is log normally distributed. 

Exposure 
Point 

Concentration (2) 
339 
54.0 
373 

22 
27 

3835 
2.32 
3.08 
56.4 

0.186 
0.273 
15437 
15.7 
1.55 
6.09 
24.2 
0.377 
10576 
18.9 
5182 
591 

0.037 

13.8 
380 
0.19 
136 

0.164 
15.6 
30 



Parameter Units 
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Frequency WStatistlc W Statistic UCL UCL Maximum 
of Average Normal Lognormal WTEST Normal Lognormal Detected 

Detection Concentration Distribution Distribution Distribution Distribution Concentration 
Distribution 

(1) 
If the dlstnbutlon IS undefined then the UCL for a lognormal dlstnbutlon IS used for the exposure pOint concentration. If the UCL exceeded the maximum detected concentration 
then the maximum detected concentration was used as the exposure point concentration. 

The following samples were used in the calculation of the exposure point concentration. 

003-5B-od3-01 003-5B-030-01 003-5B-063-01 003-5B-P08-01 
003-5B-004-01-AVG 003-5B-032-01 003-5B-068-01 003-5B-P09-01-AVG 
003-5B-006-01 003-5B-033-01 003-5B-070-01 003-5B-P10-01-AVG 
003-5B-007 -01 003-5B-034-01 003-5B-071-01 003-5B-P11-01-AVG 
003-5B-008-01 003-5B-035-01 003-5B-073-01 003-5 B-P 12-01 
003-5B-013-01 003-5B-036-01 003-5B-074-01-AVG 5B-01-0001-AVG 
003-5B-015-01-AVG 003-5B-037-01-AVG 003-5B-300-01 5B-02-0001 
003-5B-016-01 003-5B-038-01 003-5B-320-01 5B-02-0204-AVG 
003-5B-017 -01 003-5B-039-01 003-5B-P01-01 5B-03-0001 
003-5B-018-01 003-5B-046-01-AVG 003-5B-P02-01 5B-04-0001 
003-5B-023-01 003-5B-04 7 -01 003-5B-P03-01 5B-05-0001 
003-5B-026-01 003-5B-050-01-AVG 003-5B-P04-01 5B-06-0002 
003-5B-027 -01 003-5B-054-01 003-5B-P05-01 
003-5B-028-01 003-5B-055-01 003-5B-P06-01 
003-5B-029-01 003-5B-058-01-AVG 003-5B-P07 -01 

Exposure 
Point 

Concentration (2) 
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Maximum Location 
Parameter Detected of 

Concentration Maximum 
Volatile Organic Compounds (ug/kg) 
1,1,1-Trichloroethane 56 003-88-058-01 
1,1,2-Trichloroethane" 9 88-02-0406 
1,1-Dichloroethane 11 J 003-88-032-03 
1,2-Dichloroethene (total) 15000 003-88-032-03 
2-8utanone 210 J 003-88-29D-01 
2-Hexanone 26 J 003-88-P11-01-D 
4-Methyl-2-pentanone 150 003-88-028-02 
Acetone 1700 003-88-032-03 
8enzene 24 J 003-88-032-03 
8romomethane 2J 003-88-054-01 
Carbon Disulfide 14 003-88-054-02 
Ethylbenzene 720 003-88-032-03 
8tyrene 54 J 003-88-29D-01 
Tetrachloroethene 760 88-02-0406 
Toluene 1000 003-88-032-03 
Trichloroethene 1100 88-05-1012 
Xylenes, Total 7300 003-88-032-03 . 
Semlvolatlle Organic Compounds (ug/kg) 
2-Methylnaphthalene 1000 J 003-88-028-01 
4-Chloro-3-methylphenol 11000 003-88-032-03 
Acenaphthene 650 J 003-88-028-01 
Acenaphthylene 760 003-88-017 -01 
Anthracene 640 003-88-017 -01 
8enzo(a)anthracene 3500 003-88-P03-01 
8enzo(a)pyrene 1700 003-88-017 -01 
8enzo(b )fluoranthene 3600 003-88-P03-0 1 
8enzo(g, h, i)perylene 820 003-88-P03-01 
8enzo(k)fluoranthene "1300 003-88-017-01 
8is(2-Ethylhexyl)phthalate 4400 88-02-0406 
8utylbenzyl Phthalate 3600 J 003-88-032-03 
Carbazole 530 003-88-P03-01 
Chrysene 1700 003-88-017-01 
Di-n-butyl phthalate 140 88-02-0406 
Di-n-octyl phthalate 84 J 003-88-030-02 
Dibenzo(a,h)anthracene 400 003-88-017 -01 
Dibenzofuran 250 J 003-88-017-01 
Fluoranthene 5600 003-88-017 -01 
Fluorene 760 J 003-88-028-01 
Indeno(1,2,3-cd)pyrene 1100 003-88-P03-0 1 
Naphthalene 2300 J 003-88-032-03 
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Maximum Location 
Parameter Detected of 

Concentration Maximum 
Pentachlorophenol 50 J 003-58-054-02 
Phenanthrene 5000 003-58-P03-01 
Phenol 120 J 003-58-058-03 
Pyrene 4800 003-58-P03-01 
Polychlorinated biphenyls (ug/kg) 
Aroclor-1016 150 003-58-030-01 
Aroclor-1254 290 003-58-050-01-0 . 
Inorganics (mg/kg) 
Aluminum 7830 003-58-037 -01-0 
Antimony 3.4 J 003-58-017-01 
Arsenic 13.8 003-58-071-01 
8arium 201 58-03-0001 
8eryllium 0.7 J 003-58-058-01 
Cadmium 0.75 003-58-035-01 
Calcium 46500 J 003-58-038-03 
Chromium 618 58-02-0406 
Hexavalent Chromium 6 003-58-035-01 
Cobalt 11.4 J 003-58-P09-03 
Copper 1360 003-58-035-01 
Cyanide 148 58-07-0406 
Iron 48400 J 003-58-017-01 
Lead 733 J 003-58-017-01 
Magnesium 20000 J 003-58-038-03 
Manganese 2490 58-03-0001 
Mercury 0.32 J 003-58-013-02 
Nickel 33.5 J 003-58-035-01 
Potassium 1350 J 003-58-035-02 
Selenium 1.3 J 003-58-058-01 
Sodium 487 J 003-58-068-03 
Thallium 0.24 J 003-58-047-01 
Vanadium 35.6 J 003-58-058-01-0 
Zinc 479 J 003-58-035-01 
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8amples used to deteremine the exposure point concentrations were: 
003-8B-003-01 003-8B-033-01 003-8B-070-01 
003-8B-003-02 003-8B-033-03 003-8B-070-03 
003-8B-004-01 003-8B-034-01 003-8B-071-01 
003-8B-004-01-0 003-8B-034-03 003-8B-071-03 
003-8B-004-03 003-8B-035-01 003-8B-073-0 1 
003-8B-006-01 003-8B-035-02 003-8B-073-03 
003-8B-006-03 003-8B-036-01 003-8B-074-01 
003-8B-007 -01 003-8B-036-02 003-8B-074-01-0 
003-8B-007 -02 003-8B-036-03 003-8B-074-03 
003-8B-007 -03 003-8B-037 -01 003-8B-280-01 
003-8B-008-01 003-8B-037-01-0 003-8B-290-01 
003-8B-008-02 003-8B-037 -02 003-8B-300-01 
003-8B-013-01 003-8B-037 -03 003-8B-31 0-01 
003-8B-013-02 003-8B-038-01 003-8B-31 0-02 
003-8B-015-01 003-8B-038-03 003-8B-320-01 
003-8B-015-01-0 003-8B-039-01 003-8B-330-01 
003-8B-015-03 003-8B-039-03 003-8B-330-02 
003-8B-016-01 003-8B-046-01 003-8B-P01-01 
003-8B-016-03 003-8B-046-01-0 003-8B-P01-02 
003-8B-017-01 003-8B-046-03 003-8B-P01-03-BR 
003-8B-017 -03 003-8B-047 -01 003-8B-P02-01 
003-8B-018-01 003-88-047-03 003-88-P02-02 
003-8B-018-02 003-8B-050-01 003-8B-P02-03 
003-8B-023-01 003-8B-050-'01-0 003-8B-P03-01 
003-8B-023-03 003-8B-050-02 003-8B-P03-03 
003-8B-026-01 003-8B-054-0 1 003-8B-P04-01 
003-8B-026-03 003-8B-054-02 003-8B-P04-03 
003-8B-027 -01 003-88-055-01 003-8B-P05-0 1 
003-8B-027 -02 003-8B-055-02 003-8B-P05-02 
003-88-027 -03 003-8B-055-03 003-88-P06-01 
003-8B-028-01 003-8B-058-01 003-8B-P06-02-8R 
003-8B-028-02 003-8B-058-0 1-0 003-8B-P06-03 
003-8B-029-0 1 003-88-058-02 003-8B-P07 -01 
003-8B-029-02 003-88-058-03 003-8B-P07 -03 
003-8B-030-01 003-88-063-01 003-8B-P08-01 
003-8B-030-02 003-8B-063-03 003-8B-P08-03 
003-8B-030-03 003-8B-068-01 003-8B-P09-01 
003-8B-032-01 003-8B-068-03 003-8B-P09-01-0 
003-88-032-03 

003-8B-P09-02 
003-8B-P09-03 
003-8B-P10-01 
003-8B-P10-01-0 
003-8B-P10-03 
003-8B-P11-01 
003-8B-P11-01-0 
003-8B-P11-03 
003-8B-P12-01 
003-8 B-P 12-03 
003-8U-B01-01 
003-8U-B02-01 
003-8U-B03-01 
003-8U-B04-01 
003-8U-B05-01 
003-8U-B05-01-0 
003-8U-B06-01 
003-8U-B07-01 
003-8U-B08-01 
003-8U-B09-01 
003-8U-B10-01 
8B-01-0001 
8B-01-0001-0 
8B-01-0608 
8B-02-0001 
8B-02-0204 
88-02-0204-0 
8B-02-0406 
8B-02-0608 
8B-03-0001 
8B-03-1012 
8B-04-0001 
8B-04-1012 
8B-05-0001 
8B-05-1012 
8B-06-0002 
8B-06-0608 
8B-07-0406 



TABLE 6-7 

SUMMARY OF SOIL RISK CHARACTERIZATION AND IDENTIFICATION OF COCS FOR OU3 
NIROP FRIDLEY, MINNESOTA 

Cancer Risk Noncancer Risk 
Receptor Target Calculated COCs (2) Target 

Risk (1) Risk Hazard 
Index (3) 

Baseline Evaluation . 
o - 4 feet depth: Chronic exposure to 95% UCL avera e concentration throughout building 

Typical Industrial Worker 1 x 10-5 0.35 X 10-5 -- 1 
Minor Prequent 

1 x 10-5 0.36 X 10-5 -- 1 
Construction Worker 
0- 12 feet depth: Short-term exposure to maximum concentration in localized areas 

Major Infrequent 
Maximum concentrations at different 

1 x 10-6 2.1 X 10-6 locations. Risks at individual locations less 1 
Construction Worker 

than 1 x 10-6. 

Screening Evaluation 
0- 12 feet depth: Chronic exposure to maximum concentrations in localized areas 

Maximum concentrations at different 
Typical Industrial Worker 1 x 10-5 2 X 10-5 locations. Risks at individual locations less 1 

than 1 x 10-5
• 

Minor Frequent 
Maximum concentrations at different 

1 x 10-5 1.8 X 10-5 locations. Risks at individual locations less 1 
Construction Worker 

than 1 x 10.5. 

Notes: 
1 Values presented are MPCA acceptable cancer risk levels. USEPA target risk range is 1 x 10-6 to 1 X 10-4

• 

2 COPCs significantly contributing to calculated risks exceeding target risk levels were identified as COCs. 

Calculated Target 
Hazard Hazard 
Index Quotient (3) 

< 1 0.2 

< 1 0.2 

2.9 1 

< 1 0.2 

< 1 0.2 

3 Values presented are MPCA acceptable levels. USEPA target noncancer risk levels are a Hazard Index of 1 for multiple contaminants and 
a Hazard Quotient of 1 for individual contaminants. 

Calculated COCs (2) 
Hazard 

Quotient 

< 0.2' --

< 0.2 --

Chromium (located> 4 feet deep in 
1.35 East Plating Shop AOC. Evaluated as 

hexavalent chromium) 

Chromium (located> 4 feet deep in 
0.8 East Plating Shop AOC. Evaluated as 

hexavalent chromium) 

Chromium (located> 4 feet deep, in 
0.37 East Plating Shop AOC .. Evaluated as 

hexavalent chromium) 



Chemical 

TABLE 6-8 

CHEMICALS OF CONCERN (COCs) 
GROUNDWATER 

NIROP FRIDLEY, MINNESOTA 

Shallow 
Groundwater 

Intermediate 
Groundwater 

Volatile Organic Compounds 
1,1,1-Trichloroethane X 
1 ,1-Dichloroethane X 
1 ,1-Dichloroethene X X 
1,2-Dichloroethane X 
cis-1 ,2-dichloroethene X X 
Ethylbenzene X 
Methylene Chloride X 
Tetrachloroethene X 
Trans-1,2-dichloroethene X X 
Trichloroethene X X 
Vinyl Chloride X X 
Semlvolatlle Orgamc Compounds 

!4-Methylphenol ! X 
norganlcs 

Aluminum X X 
Beryllium X 
Chromium X 
Cobalt X 
Cyanide X 
Iron X X 
Manganese X X 
Selenium X 
Thallium X 
Vanadium X 

Notes: 
An X indicates that the chemical was retained as a chemical of concern. 

Deep 
Groundwater 

X 

X 
X 

X 
X 

The chemicals of concern are those chemicals with maximum detected concentrations 
which exceed MPCA Health Risk Limits, Health Risk Values, and EPA Maximum 
Contaminant Levels. 
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This RI relies on data collected for the OU2 RI Report. This section describes the conclusions and 

summarizes the results for OU3. 

7.1 CONCLUSIONS FROM THE OU2 RI REPORT 

The conclusions of the OU2 RI Report (RMT, 1993) are summarized below. For a detailed discussion of 

the conclusions, refer to that report. 

In the OU2 RI, there were several areas and sub-areas of investigation. Sub-Areas A1, A2, A3, and A4 

were on the northern part of the property, in the general vicinity of the North 40. Sub-Areas B1 and B2 

were in the northeast corner of the property. Area D was on the east side of the property, north of the tank 

farm. Sub-Areas E1 and E2 were on the east side of the property, south of the tank farm. Sub-Areas F1 

and F2 were located near the southwest corner of the building. 

The conclusions from the OU2 field investigation are as follows: 

• Soils within Sub-Area A 1 have not been impacted by site activities. 

• Sub-Area A2 has been impacted by site activities. Analytical results indicate that elevated VOC 

concentrations in the shallow soils are present. Results indicate that the problem may be related to a 

surface spill rather than to buried wastes since concentrations are highest in the near surface (1' to 3') 

samples and decrease with depth. 

• Investigation results indicate two major areas of concern in Sub-Area A3, which includes the area 

around unexcavated anomalies #13 and #14. Elevated concentrations of contaminants, particularly 

VOCs, remain in soils in these areas as a result of wastes buried prior to 1983. The area delineated 

as containing VOCs at concentrations greater than 10 Ilg/kg included more than one-half of Sub-Area 

A3. Unexcavated Anomalies #12 and #15 do not have significantly impacted soils in Sub-Area A3. 

• Much of Sub-Area A4 has been impacted by site activities with the greatest impacts being located at 

previously excavated Anomaly #3. Previously excavated Anomalies #3 and #6 and unexcavated 

Anomalies #2 and #4 appear to be the major sources of these impacts. 

089811/P 7-1 eTO 0012 



• Sub-Area B1 has been slightly impacted by site activities. 

• Sub-Area B2 has not been significantly impacted by site activities. 
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• Area D is the site of a 'previously unidentified disposal trench. The reported impacts are considerably 

less than those observed in Sub-Areas A2, A3, and A4. 

• Although Sub-Area E1 has been slightly impacted by site activities, this area does not appear to be 

the source of contamination reported in nearby monitoring wells. 

• Sub-Area E2 has been slightly impacted by site activities. However, this sub-area is not the source of 

VOCs identified in nearby monitoring wells. 

• Results of this investigation show that there have been slight or no impacts to the soils in Sub-Area 

F1. 

• Residual hydrocarbon-impacted soils remain in Sub-Area F2. 

The conclusions for the OU2 ecological risk assessment were as follows: 

• Although constituents are present at the site that are potentially toxic to terrestrial biota, the lack of 

suitable habitat and access restrictions makes it unlikely that large numbers of organisms will be 

affected. 

Based on the overall conclusions from the OU2 RI, proceeding to the Feasibility Study was recommended. 

In the North 40 Removal Action in 1996 (Morrison Knudsen, 1996), several excavations coincided with 

some of the anomalies in the OU2 RI. Excavations in the removal action occurred at or near Anomalies 

#2, #3, #4, #6, #14, and #15. 

Supplemental Remedial Investigation Information Report 

The Supplemental Remedial Investigation Information Report, dated September 2001 evaluated 

unsaturated soils outside of the buildings and other structures in September of 2001. In this report, ten 

sub areas, were evaluated: sub areas A 1, A2, A3, and A4 located on the northern part of the property in 

the general vicinity of the North 40; sub areas B1 and B2 located in the northeast corner of the property; 

sub area D, a previously unidentified disposal trench and former storage area C located on the east side 

089811/P 7-2 eTO 0012 
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of the property, north of the tank farm; sub area E located on the east side of the property south of the 

tank farm; sub area F located near the southwest corner of the building; and an additional sub area 

designated as "Other" located west of sub area A4 and between sub areas A 1 and A2 which includes all 

samples not located in any of the above listed sub areas. The locations of the ten sub areas are 

presented in Figure 2-1 of the Supplemental Remedial Investigation Information Report. 

The following is a summary of the conclusions from the supplemental Remedial Investigation Information 

Report. 

• The results of the screening analysis indicated that HOs and/or ICRs for residential receptors 

exceeded MPCA and EPA risk acceptable levels at all sub areas with the exception of the "Other" sub 

area. 

• HOs and ICRs for typical industrial workers exposed to surface soil and subsurface soil were within 

MPCA and EPA acceptable risk levels for all sub areas with the exception of subsurface soil at sub 

area A3 and surface soil at sub area A4. Tetrachloroethane, 1,1, 1-trichloroethane, and xylenes in 

sample AT009D1 (8 to 10 feet bgs) and iron and manganese in sample AT007C (6 to 8 feet bgs) were 

the major contributors to the risk for subsurface soil at A3. The ICR for typical industrial workers 

exposed to surface soil at sub area A4 slightly exceeded the MPCA acceptable risk level but was 

within EPA's target risk range. Carcinogenic PAHs at boring AB032A (1 to 3 feet bgs) were the major 

contributor to the risk in surface soil at sub area A4. 

• HOs and ICRs for minor frequent construction workers exposed to surface soil and subsurface soil 

were within MPCA and EPA acceptable risk levels for all sub areas with the exception of subsurface 

soil at sub area A3, surface soil at sub area A4, and surface soil at sub area E. Carcinogenic PAHs in 

sample AB043D (8 to 10 feet bgs); tetrachloroethene and 1,1, 1-trichloroethane in sample AT009D1 (8 

to 10 feet bgs); and iron and manganese in sample AT007C (6 to 8 feet bgs) were the major 

contributors to the risk for subsurface soil at sub area A3. The ICRs for minor frequent construction 

workers exposed to surface soil at sub areas A4 and E slightly exceed the MPCA acceptable risk 

level, although the ICRs were within EPA's target risk range. Carcinogenic 'PAHs at sampling location 

AB032A (1 to 3 feet bgs) in sub area A4 and EB004 A (1 to 3 feet bgs) in sub area E were the major 

contributors to the ICR. 

• HOs and/or ICRs for major infrequent construction workers exposed to surface soil and subsurface 

soil were within MPCA and EPA acceptable risk levels for all sub areas with the exception of sub 

areas A3 and A4. Antimony, 2-butanone, 1, 1-dichloroethane, iron, tetrachloroethene, 
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1,1, 1-trichloroethane, trichloroethene, and xylenes were the major contributors to the risk at sub area 

A3. Carcinogenic PAHs and trichloroethene were the major contributors to the risk at sub area A4. 

• Based on the results of the risk assessment, sub areas A 1, A2, B1, B2, D, F, and "Other" are not a 

concern under industrial/restricted commercial use. 

• In sub area A3 contamination in the vicinity of sample locations AT009, AT007, arid AB042 at depths 

of approximately 6 to 10 feet bgs were mainly responsible for exceedances of the acceptable risk 

levels. These sample locations are located in the vicinity of where the drum removal occurred during 

the OU2 field investigation and where a decontamination pad exists. 

• In sub area A4 contamination in the vicinity of sample locations AB032 and AT001 at depths of less 

than 3 feet bgs and A T004 at depths of 3 to 5 feet were mainly responsible for exceedances of the 

acceptable risk levels. 

• In sub area E contamination in the vicinity of sample location EB004 at a depth of 1 to 3 feet bgs was 

mainly responsible for exceedances of the acceptable risk levels. 

• Based on the bulleted results above residual contamination in sub areas A1, A2, B1, B2, D, F and 

"Other" are not of concern if the land use is limited to industrial/restricted commercial use. In the 

remaining sub areas (i.e., A3, A4, and E) localized areas of contamination (i.e., hot spots) result in 

potential risk levels that exceed levels of concern. 

• In sub area A3, VOC contamination in the vicinity of sample locations AT009 and AB043 at depths of 

8-10 feet bgs and iron at AT007 at depths of 6-8 feet bgs are largely responsible for the risk 

exceedance. These sapling locations are located in and near the area where drum removal occurred 

and where a decontamination pad exists. Examination of these samples indicates a localized area 

with significantly elevated levels of contamination. For example, at AT009 the concentrations of 1,1,1-

trichloroethane, 1, 1-dichloroethane, 2-butanone, tetrachloroethene, toluene, trichloroethene, and 

xylenes correspond to ICR 15 times higher than the acceptable target risk level and hazard indices 

from approximately 3-14 times the target risk level. The concentrations of these contaminants at this 

location are also significantly (11-360 times) higher than the next highest concentration in sub area A3 

suggesting a hot spot of contamination. In addition, the concentrations of 1,1, 1-trichloroethane, 

tetrachloroethene, and xylenes exceed the default soil saturation l.imit suggesting that free product 

may be present. Removal of these sampling data points and recalculation of the 95 percent UCL 

mean exposure concentration produces risks within target risk levels. 
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• In subs area A4, cPAH contamination at AB032 at a depth of 1-3 feet bgs is largely responsible for the 

risk exceedance. Examination of this location indicates a localized are with significantly elevated 

levels. The concentration of cPAHs (as BaP equivalents) at this location corresponds to risk levels 

10-20 times higher than the acceptable target risk level. The concentration is six times higher than 

the next.highest concentration in sub area A4. Removal of this sampling data point and recalculation 

of the 95 percent UCL mean exposure concentration prodl,Jces risks within target risk levels. 

• In sub area E the number of sampling data points was insufficient to calculate a 95 percent UCL of the 

mean and therefore maximum concentrations were utilized as exposure concentrations in depth 

refined risk assessment. Carcinogenic PAHs (as BaP equivalents) at sample loca.tion EB004 at a 

depth of 1-3 feet bgs is largely responsible for the risk exceedance. The concentration of cPAHs (as 

BaP equivalents) corresponds to approximately 1.5 times the target risk and is approximately two 

times higher than the next highest concentration in sub area E. Based on the limited data available 

EB004 does not appear to be a hot spot and the risk level associated with this specific location slightly 

exceeds tiJe target risk. 

7.2 NATURE AND EXTENT OF CONTAMINATION 

Prior to establishing the extent of contamination, an evaluation was performed to determine whether there is 

any likelihood of significant data gaps or false negatives in the soils and groundwater analytical results. The 

evaluation consisted of comparing detection limits for organic and inorganic substances to MPCA State 

Reference Values (SRVs) for soil and MPCA Health Risk Limits (HRLs) and Health Rick Values (HRVs) for 

groundwater. Additionally the detection limits were also compared to EPA MCLs for groundwater. In most 

circumstances, when the detection limits exceeds the established regulatory values, it is a result of analysis 

protocol that requires sample dilution in order to obtain usable data. In other cases, the regulatory values are 

risk based numbers and the required analytical method can not achieve these values. The results of the 

evaluation indicate it is not likely that there are significant data gaps resulting from elevated detection limits. 

The following items summarize the nature and extent of contamination at NIROP Fridley OU3. 

• Among the seven categories of AOCs developed in the Work Plan, no AOC Group is more likely than 

another to be reasonable for releases in OU3 soils. Some COCs that contribute to significant risk are 

associated with a small subset of AOCs. Although the AOC groups do not show an increased potential 

for contamination, only about 20 of 71 AOCs fit neatly into groups. 
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• Several VOCs (primarily chlorinated hydrocarbons, aromatic compounds, and ketones) were detected 

in surface (0 to 4 feet bgs), shallow subsurface (4 to 12 feet bgs), and deep subsurface (>12 feet bgs) 

soil samples. In general, three ketones (acetone, 2-butanone, and 4-methyl-2-pentanone) were 

detected with the greatest frequency; however, these ketones are common laboratory contaminants 

associated with the analysis of soil samples for VOCs. Therefore, the reported results for these 

compounds mayor. may not reflect actual site conditions. Relative detection frequencies for VOCs 

were similar among surface, shallow subsurface, and deep subsurface soil samples. However, as 

illustrated in the following table for VOCs (excluding ketones and compounds detected in only one or 

two samples), no consistent pattern of concentrations was evident among the three categories of soil 

samples. COCs do not seem to indicate wide spread contamination that exceeds risk based 

thresholds. 

Concentration Range (J.lg/kg) 
Shallow Deep 

Analyte Surface Subsurface Subsurface 
Soils Soils Soils 

1,1,1-Trichloroethane 1-56 1-2 4 
1,1-0ichloroethane 2-9 1-11 1 
1 ,2-0ichloroethene (total) 3-15 1-15000 1-290 
Bromomethane 2 1-2 NO 
Carbon disulfide 1-13 5-14 1-18 
Ethylbenzene 1-10 4-720 9-34 
Styrene 4-33 1-54 10-72 
Tetrachloroethene 1-90 1-760 1-3800 
Toluene 1-14 1-1000 1-24 
T richloroethene 1-640 1-1100 1-100000 
Xylenes, Total 1-45 1-7300 1-120 

NO - not detected 

Concentrations of 1, 1-dichloroethane and carbon disulfide were at the same order of magnitude for all 

three categories of soil samples. The maximum concentration of 1,1, 1-trichloroethane was detected 

in a surface soil sample. Maximum concentrations of 1,2-dichloroethene (total), ethylbenzene, 

toluene, and xylenes were detected in shallow subsurface soil samples. Maximum concentrations of 

styrene, tetrachloroethene, and TCE were detected in deep subsurface soil samples. Maximum 

concentrations of TCE and tetrachloroethene in all three categories of soil samples were detected in 

samples collected from the East Plating Shop, indicating the possible presence of a "hot spot" of TCE 

and tetrachloroethene in this area and the likelihood that these areas are the source area for TCE 

(and chromium). The TCE is present mainly in shallow and intermediate depth groundwater. 
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• Several SVOCs, primarily PAHs, were sporadically detected in surface and shallow subsurface soil 

samples. With few exceptions, concentrations and detection frequencies of SVOCs in surface soil 

samples exceeded those reported for shallow subsurface soil samples. 4-Chloro-3-methylphenol was 

detected in a single shallow subsurface soil sample (collected from AOC32, the location of an 

oil/water separator sump) at a concentration of 11,000 J.lg/kg. Concentrations of PAHs in shallow 

subsurface soil samples ranged from 11 Ilg/kg to 2,300 J.lg/kg, while concentrations of PAHs in 

surface soil samples ranged from 10 Ilg/kg to 5,600 J.lg/kg. Only the seven deep subsurface soil 

samples collected from the East Plating Shop were analyzed for SVOCs; positive results for 

.4-methylphenol and two phthalates were detected in one to four of these samples. AOC 17 showed 

disproportionate responsibility for total site PAH contamination. 

• Aroclor-1 016 and Aroclor-1254 were detected in one and two surface soil samples, respectively, at 

concentrations ranging from 150 J.lg/kg to 290 J.lg/kg. No other PCBs were detected in any of the soil 

samples. 

• All 22 TAL metals and cyanide were detected in surface soil samples, and cyanide and all but two TAL 

metals were detected in the shallow subsurface soil samples. Concentrations and detection 

frequencies of metals detected in surface and shallow subsurface samples were very similar. A 

majority of the metals were frequently detected (i.e., in greater than 90 percent of the samples). 

Concentrations of most metals and cyanide exceeded background concentrations in one or more soil 

samples. Of the deep subsurface soil samples, only the seven samples collected from the East 

Plating Shop were analyzed for metals and cyanide; positive results for 4-methylphenol and two 

phthalates were detected in one to four of these samples. Seventeen metals and cyanide were 

detected in the deep soil samples, with concentrations of 13 of these metals and cyanide exceeding 

background in 1 to 7 samples. 

• The maximum concentrations of all detected chemicals in soil (0- to 12-feet in depth) were less than 

the MPCA SRVsfor industrial exposures with the exception of lead in one surface soil sample and 

chromium in one subsurface soil sample. Estimated cumulative excess cancer risks slightly exceed 

MPCA target risk levels. 

• Based upon the field screening tests and analytical results for soil it is unlikely that NAPLs are present 

in any of the subsurface soil sample locations. However, based on woundwater contaminant 

concentrations, it is apparent that DNAPLs are likely somewhere under the building. 
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• Chlorinated hydrocarbons were the primary chemicals detected in groundwater samples. TCE was 

detected most frequently and at the greatest concentrations in shallow, intermediate, and deep 

groundwater samples. Concentrations of TCE in groundwater samples ranged from 0.6 Ilg/L to 

140,000 Ilg/L. The maximum concentration of TCE was detected in a shallow groundwater sample 

collected from monitoring well GW-01, located in the East Plating Shop. Review of the data collected 

from the six shallow, six intermediate, and six deep permanent wells, however, indicates that the 

greatest VOC concentrations are generally associated with the intermediate wells. 

• Concentrations of TCE in shallow and intermediate groundwater samples and 1,2-dichloroethene in 

shallow groundwater samples collected from wells in the former East Plating Shop exceeded 1 

percent of their solubility limits indicating that potential DNAPL is present in the local vicinity of these 

wells. 

• Since the area targeted in the OU3 investigation is either under roof or paved, the area is not 

conductive for wildlife. Within the OU3 investigation area, there are no known grass areas. The area 

is a fenced, highly industrialized area. Therefore, the lack of suitable habitat makes it unlikely that 

terrestrial receptors, if any, will actually be impacted. 

Although'formal Data Ouality Objectives (DOOs) were not used in design of the sampling program, the 

investigation produced adequate information to evaluate the decision rules. 

7.3 HUMAN HEALTH RISK ASSESSMENT 

Chemicals of potential concern evaluated in the risk assessment are presented in Table ES-2 for soil and 

Table ES-3 for groundwater. 

QU3 Soil Risk Assessment: 

The human health risk assessment considered exposures to industrial workers, major-infrequent 

construction workers, and minor-frequent construction workers. Potential exposure pathways for all. 

receptors included incidental ingestion of soil, dermal contact with soil, and inhalation of fugitive and 

volatile compounds. Cancer risks and hazard indices were estimated following MPCA methodology. The 

following bullets summarize the results of the human health risk assessment for soil: 

• Poteritial Risks to Industrial Workers - The potential health risks for the industrial worker were 

estimated by comparing surface soil (0 - 4 feet) concentrations to the MPCA S()il Reference Values 
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(SRVs). A site-wide upper 95 percentile confidence limit of the mean was used as the exposure point 

concentration. An incremental Excess Lifetime Cancer Risk (ELCR) of 0.35 x 10-5 was calculated for 

industrial workers. The calculated ELCR is below both the U.S. Environmental Protection Agency's 

(U.S. EPA) acceptable ELCR range of 1 X 10-4 to 1 X 10.6 and MPCA's acceptable chronic ELCR of 1 

x 10-5
. 

The noncancer endpoint specific hazard indices (HI) ranged from 0.001 to 0.053. The noncancer 

chemical specific hazard quotients (HO) ranged from <0.001 to 0.027. The calculated endpoint 

specific HI were below both the U.S. EPA and MPCA acceptable HI of 1 and the chemical specific 

HOs were below the MPCA acceptable HO of 0.2. 

Since it is not known if deeper soils will be excavated at a later date, a screening risk evaluation 

utilizing the maximum detected concentration in soil within the top 12 feet was conducted. The 

screening HI (i.e., chemical specific HOs summed regardless of target endpoint) was below the 

acceptable level of 1, but the chemical specific HO for chromium exceeded the acceptable HQ of 0.2. 

The calculated ELCR, 2 x 10-5
, was within U.S. EPA's acceptable ELCR range of 1 x 10-4 to 1 X 10-6 

but exc~eded th'e MPCA acceptable ELCR is 1 x 10-5
. Carcinogenic PAHs (cPAHs) (0.8 x 10-5

), 

arsenic (0.6 x 10-5
) and hexavalent chromium (0.4 x 10-5

) were the major contributors to the ELCR. It, 

should be noted that the maximum detected concentrations for these three contaminants occurred in 

different locations (different horizontally and vertically); arsenic concentrations exceeded background 

concentrations in only two percent of the 0 - 12 feet soil samples; and the chromium present was 

assumed to be in the more toxic hexavalent form. 

• Potential Risks to Major-Infrequent Construction Worker - The potential health risks for the major

infrequent construction worker were estimated using Excel spreadsheets supplied by the MPCA staff. 

The maximum detected concentration in soil within the top 12 feet, regardless of spatial location, was 

utilized as the exposure point concentration. An incremental excess lifetime cancer risk (ELCR) of 

2.1 x 10-6 was calculated. The calculated ELCR- is within the U.S. EPA's acceptable ELCR range is 

1 x 10-4 to 1 x 10-6 and but exceeds the MPCA's acceptable subchronic ELCR of 1 x 10-6
. The major 

contributors to the ELCR were cPAHs (0.7 x 10-6
), arsenic (0.5 x 10-6

), and hexavalent chromium 

(0.9 x 10-6
). 

The calculated non cancer screening HI (summed regardless of target endpoint) was 2.9, which 

exceeded both the EPA and MPCA acceptable HI of 1. The major contributors to the cumulative HI 

were hexavalent chromium (1.35), arsenic (0.3), copper (0.2) and mercury (0.46). The cumulative HI 

was estimated by adding all chemical specific HOs together regardless of target endpoint. The target 
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endpoint specific His do not exceed 1. The noncancer chemical specific hazard quotients (HQ) 

ranged from <0.001 to 1.35. Only hexavalent chromium produced a HQ which exceeded the MPCA 

acceptable subchronic HQ of 1. 

It should be noted that the maximum detected concentrations for the major contributing contaminants 

occurred in different locations (different horizontally and vertically), arsenic concentrations exceeded 

background concentrations in only two percent of the 0 - 12 feet soil samples, and chromium was 

assumed to be in the more toxic hexavalent form. 

• Potential Risks to the Minor-Frequent Construction Workers - The potential health risks for the minor

frequent construction worker were .estimated using Excel spreadsheets supplied by the MPCA staff. A 

site-wide upper 95 percentile confidence limit of the mean concentration within the top four feet of soil 

was used as the exposure point concentration. An incremental ELCR of 0.36 x 10.5 was calculated. 

The calculated ELCR is below the U.S. EPA's acceptable ELCR range of 1 x 10.4 to 1-10.6 and MPCA 

acceptable chronic ELCR of 1 x 10-5
. The calculated screening noncancer HI (i.e., summed 

regardless of target endpoint) was 0.045. The calculated noncancer chemical specific HQ ranged 

from <0.001 to 0.016. The calculated HI was below both the U.S. EPA and MPCA acceptable HI of 1 

and the chemical specific HQs were below the MPCA acceptable HQ of 0.2. 

Since it is riot known if qeeper soil will be excavated at a later date, a screening risk evaluation (i.e., 

methodology is intended to overestimated the potential risk) utilizing the maximum detected 

concentration in soil within the top 12 feet was conducted. The screening HI (0.646) and the chemical 

specific HQs «0.001 to 0.37) were below the acceptable HI and HQ values with the exception of 

hexavalent chromium. The calculated ELCR, 1.8 x 10-5
, was within U.S. EPA's acceptable ELCR 

range of 1 x 10-4 to 1 x 10-6 but exceeded the MPCA acceptable ELCR is 1 x 10-5
. Carcinogenic PAHs 

(cPAHs) (1 x 10-5
), arsenic (0.6 x 10-5

) and hexavalent chromium (0.2 x 10-5
) were the major 

contributors to the ELCR. It should be noted that the maximum detected concentrations for these 

three contaminants occurred in different locations (different horizontally and vertically). Arsenic 

concentrations exceeded background concentrations in only two percent of the 0 - 12 feet soil 

samples and the chromium present was assumed to be in the more toxic hexavalent form. 

Conclusion for Soil: 

Based on the results of the human health risk assessment no Contaminant of Potential Concerns 

(COPCs) were retained as Contaminant of Concerns (COCs) in surface soil. In the absence of chemical 
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speciation information, chromium was retained as a COC in 0 - 12 foot subsurface soil in the Former East 

Plating Shop area. 

The risk evaluation for the industrial worker indicates that under the industrial land use scenario, there is 

not a need for controls to limit exposure of workers to surface soil (0 - 4 feet). The risk evaluations for the 

activities that involved contact with soils beyond ·four feet suggest that the need for exposure controls 

should be evaluated. The need for institutional controls (e.g .. , zoning restrictions, deed notifications) to 

ensure that future property uses or activities that may result in higher exposures or exposures to different 

receptors not occur without proper oversight should also be evaluated. The human health risk 

assessment addressed potential direct contact with contaminated soil within the top 12 feet. No potential 

exposures were identified for soil at depths beyond 12 feet, therefore no risks were calculated for potential 

exposures to soil greater than 12 feet bgs. Concentrations of all chemicals in soil samples collected at 

depths beyond 12 feet were less than MPCA SRVs for industrial exposures with the exception of TCE in 

one soil sample (S807, 12 to 16 feet) collected at the former East Plating Shop. The boring logs suggest 

that this sample was collected from within the saturation zone, consequently this sample may be more 

representative of groundwater contamination than soil contamination. 

OU-3 Ground Water Risk Assessment: 

On-site ground water is not currently used as a potable water supply at NIROP Fridley. It may not be used 

in the future because a public water supply is available. Contaminated on-site ground water is a potential 

source of contamination for surface water in the Mississippi River. A screening evaluation of groundwater 

was performed following methodology and the Excel spreadsheet (DW1097.xls) supplied by MPCA staff. 

The following bullets summarize the results of the groundwater screening evaluation: 

• Upper Pot1ion of the Unconfined Aquifer - TCE, tetrachloroethene, 1, 1-dichloroethane, 

1,2-dichloroethane, 1,1-dichloroethene, cis-1 ,2-dichloroethene., trans-1,2-dichloroethene, 

dichloromethane, 4-methylphenol, ethylbenzene, 1,1, 1 ~trichloroethane, vinyl chloride, aluminum, 

beryllium, chromium, cobalt, cyanide, manganese, iron, selenium, thallium, and vanadium were 

present at concentrations exceeding screening levels and therefore were retained as COCs for the 

upper portion of the unconfined aquifer ( see Table ES-5). 

• Lower Pot1ion of the Unconfined Aquifer - TCE, 1, 1-dichloroethene, cis-1, 2-dichloroethene, vinyl 

chloride, aluminum, manganese, and iron were present at concentrations exceeding screening levels 

and therefore were retained as COCs for the lower portion of the unconfined aquifer (see Table ES-5). 
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• Deep Aquifer- Tetrachloroethene, TCE, and iron were present at concentrations exceeding screening 

levels and therefore were retained as COCs for the deep aquifer (see Table ES-5). Vinyl chloride will 

be retained as a COC for groundwater in the deep aquifer since it is a breakdown product of TCE and 

PCE and the detection limit of O.3ug/1 exceed the MPCA HRl of O.2ug/l, although it should be noted 

that the reported detection limit for vinyl chloride is less than the EPA MCl of 2ug/1. 

7.4 INITIAL SCREENING OF POSSIBLE ALTERNATIVE RESPONSE ACTIONS 

Operable Unit 3, Major Infrequent Construction Worker 

For OU3, unacceptable risks were identified in subsurface soil under the main NIROP building. For 

subsurface soil, chromium was retained as a COCo Soil contaminated with chromium at an unacceptable 

level was found under the former East Plating Shop of the main NIROP building for the major infrequent 

construction worker scenario. Chromium exceeds the acceptable (target) risk number based on the 

assumption that all the chromium is present in the hexavalent form. This assumption was made because 

soil samples analyzed for chromium were not speciated. 

One remedial action alternative to address subsurface soil contamination beneath the former East Plating 

Shop would be a no-action remedial alternative. Under this alternative, there would be no requirement for 

the owner to leave the existing East Plating Shop floor in place and there would be no institutional control 

to restrict access to subsurface soil beneath the East Plating Shop floor that present an unacceptable risk. 

A second remedial action alternative to address subsurface soil contamination beneath the former East 

Plating Shop would be an institutional control restricting subsurface activity in the area. 

A third remedial action alternative to address unacceptable risks under this risk scenario would be an 

engineering-control response action combined with institutional controls. Currently, the presence of the 

existing floor in the former East Plating Shop constitutes an engineering -control response action. The 

existing floor in the East Plating Shop acts as ~ barrier to prevent the type of risk exposures that were 

found unacceptable in the risk assessment for OU3. Impl~mentation of this response action would consist 

of a requirement to leave the existing floor of the former East Plating Shop in place. In addition, chromium 

likely is not mobile so long as the floor above it is in place. The engineering-control response action would 

be combined with other institutional controls that restrict access to contaminated soil and call for additional 

remedial actions if the floor is removed and an exposure route for chromium is established. 
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The OU3 risk exposure scenarios for the main NIROP building were also applied to the OU2 areas to 

provide for consistency in remedy evaluation. OU2 areas where calculated risk exceeds allowable levels 

include sub areas A3, A4 .. and E (see Figure 2-1 of the Supplemental Remedial Investigation Information 

,Report). 

Operable Unit 2, Typical Industrial Worker 

FO'r the typical industrial worker exposure scenario (0-5 feet bgs) for OU2, the calculated cancer risk in 

sub area A4 exceeds allowable levels. Carcinogenic PAHs (cPAH) at sample location AB032A (1-3 feet 

bgs) was the primary driver of the calculated risk. Selected VOCs and metals at two subsurface sample 

locations in sub area A3, AT009D1 (8-10 feet below ground surface (bgs)) and AT007C (6-8 ft bgs) also 

pose an unacceptable risk to the typical industrial worker if the soil was accessed. 

One remedial action alternative for surface soil contaminated cPAHs in sub area A4 and subsurface soils 

contaminated with VOCs and metals in sub area A3 would be the no-action alternative. Under this 

remedial action alternative surface contamination in sub area A4 would be left in place and continue to 

present an unacceptable risk to the typical industrial worker. Access to subsurface soil contaminated with 

VOCs and metals in subarea A3 would not be restricted and would continue to present an unacceptable 

risk. 

A second remedial action alternative to address surface soil contamination in sub area A4 and subsurface 

soil contamination in sub area A3 would be an institutional control to restrict surface and subsurface 

activity in the areas of concern. 

A third remedial action alternative to address unacceptable risks from surface soil in sub area A4 would be 

an interim remedial action. Surface soil (0-3 feet) contaminated with cPAHs would be removed from sub 

area A4, disposed of off-site in an appropriate facility and replaced with clean fill. To address 

unacceptable risks in subsurface soil in sub area A3 an engineering-control response action combined 

with an institutional control would be proposed. Currently, the presence of the existing soil cover beginning 

at 3 feet below the surface and continuing down to 5 feet below the surface in sub area A3 constitutes an 

engineering-control response action. The existing soil cover acts as a barrier to prevent the type of risk 

exposures ,that were found unacceptable in the risk assessment for OU2., Implementation of this 

response action would consist of a requirement to leave the existing soil cover beginning at 3 feet below 

the surface to 5 feet below the surface in place. This response action would be combined with an 
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institutional control that restricts access to contaminated soil and calls for additional remedial actions if the 

soil cover is removed and an exposure route for VOCs and metals is established. 

Operable Unit 2, Minor Frequent Construction Worker 

For the minor frequent construction worker exposure scenario (0 to 5 feet bgs), the calculated risk in sub 

areas A4 and E exceeds allowable levels for carcinogenic PAHs. The risk is primarily.driven by sample 

AB032A (1 to 3 ft bgs) in sub area A4 and sample EB004A (1 to 3 ft bgs) in sub area E. Selected VOCs 

and metals at two subsurface sample locations in sub area A3, AT009D1 (8 to 10 ft bgs) and AT007C (6 

to 8 ft bgs) also pose an unacceptable risk if the soil was accessed. 

One remedial action alternative for surface soil contaminated cPAHs in sub area A4 would be the no

action alternative. Under this remedial action alternative surface contamination in sub area A4 would be 

left in place and continue to present an unacceptable risk to the minor frequent construction worker. 

Access to subsurface soil contaminated with VOCs and metals in sub area A3 would not be restricted and 

would continue to present an unacceptable risk. A risk-based decision not to address cPAH 

contamination found to present at an unacceptable risk level in sub area E and would be explained in 

more detail in the Proposed Plan. Surface soil concentrations of cPAHs found in sub area E were slightly 

(1.3 ppm compared to 1.0 ppm) above target level concentrations. Surface soil concentrations of cPAHs 

in sub area A4 were significantly (28 ppm compared to 1.0 ppm) above target level concentrations. 

A second remedial action alternative to address unacceptable risks found in surface and subsurface soil 

contamination in sub areas· A4, E, and A3 would be an institutional control to restrict surface and 

subsurface activity in the areas of concern. 

A third remedial action alternative to address unacceptable risks from surface soil in sub area A4 would be 

an interim remedial action. Surface soil (0-3 feet) contaminated with cPAHs would be removed from sub 

area A4, disposed of off-site at an appropriate facility, and replaced with clean fill. A risk-base decision 

not to address cPAH contamination found to present at an unacceptable risk level in sub area E and 

would be explained in more detail in the Proposed Plan. Surface soil concentrations of cPAHs found in 

sub area E were slightly (1.3 ppm compared to 1.0 ppm) above target level concentrations. Surface soil 

concentrations of cPAHs in sub area A4 were significantly (28 ppm compared to 1.0 ppm) above target 

level concentrations. To address unacceptable subsurface risks in sub area A3, an engineering-control 

response action combined with an institutional controls is proposed. Currently, the presence of the existing 

soil cover beginning at 3 feet below the surface and continuing down to 5 feet below the surface in sub 

area A3 constitutes an engineering-control response action. The existing soil cover acts as a barrier to 

089811/P 7-14 eTO 0012 



NIROP Fridley 
OU3 Remedial Investigation 

Revision: 2 
Date: April2002 

Section: 7 
Page 15 of 16 

prevent the type of risk exposures that were found unacceptable in the risk assessment for OU3. 

Implementation of this response action would consist of a requirement to leave the existing clean soil 

cover beginning at 3 feet below the surface to 5 feet below the surface in place. This response action 

would be combined with an institutional control that restricts access to contaminated soil and calls for 

additional remedial actions if the soil cover is removed and an exposure route for VOCs and metals is 

established. 

Operable Unit 2, Major Infrequent Construction Worker 

OU2 areas where calculated risk exceeds allowable levels for the major infrequent construction worker 

exposure scenario (0-12 feet bgs) include sub areas A3 and A4. In sub area A3, 1,1,1-trichloroethane, 

1, 1-dichloroethane, 2-butanone, tetrachloroethene, toluene, trichloroethene, and xylenes contamination in 

the vicinity of sample location AT009 (8-10 feet bgs) and iron at AT007 (6-8 feet bgs) were the primary 

risk drivers. In sub area A4, cPAHs at sample location AB032A (1-3 feet bgs) were the primary risk driver. 

In addition, the concentrations of 1,1, 1-trichloroethane, tetrachloroethene, and xylenes exceed the default 

soil saturation limit suggesting that free product may be present. 

Sub Area A3 

One remedial action alternative for subsurface soils contaminated with VOCs and metals in sub area A3 

would be the no-action alternative. Under this remedial action alternative access to subsurface soils 

contaminated with VOCs and metals in sub area A3 would not be restricted and continue to present an 

unacceptable risk. . 

A second remedial action alternative to address subsurface soil contamination in sub area A3 would be an 

institutional control to restrict subsurface activity in the areas of concern. 

A third remedial action alternative to address unacceptable risks from subsurface soil in sub area A3 is an 

engineering-control response action combined with other institutional controls. Currently, the presence of 

the existing soil cover beginning at 3 feet below the surface and continuing. down to 5 feet below the 

surface in sub area A3 constitutes an engineering-control response action. The existing soil cover acts 

as a barrier to prevent the type of risk exposures that were found unacceptable in the risk assessment for 

OU3. Implementation of this response action would consist of a requirement to leave the existing soil 

cover beginning at 3 feet below the surface to 5 feet below the surface in place. This response action 

would be combined with an institutional control that restricts access to contaminated soil and calls for 
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additional remedial actions if the soil cover is removed and an exposure route for VOCs and metals is 

established. 

Sub Area A4 

One remedial action alternative for surface soil contaminated with cPAHs in sub area A4 would be the no

action alternative. Under this remedial action access to surface soits contaminated with cPAHs in sub 

area A4 would not be restricted and continue to present an unacceptable risk under the major infrequent 

construction worker risk scenario. 

A second remedial action alternative for surface soil contaminated with cPAHs in sub area A4 would be an 

institutional control to restrict surface a·ctivity in sub area A4. 

A third remedial action alternative for contaminated surface soil in sub area A4 that presents an 

unacceptable risk to major infrequent construction workers is an interim remedial action. Surface soil (0-3 

feet) contaminated with cPAHs would be removed and disposed of off-site in an appropriate facility. 

Other Characteristics Common to all Possible Alternative Response Actions 

The OU2 and C?U3 investigations were adequate to determine if significant contamination sources were 

present at NIROP Fridley .. However, should any additional sources of contamination be found in the 

future, these sources would be addressed consistent with the FFA and CERCLA. 

A steel hurricane fence prevents trespass to the NIROP facility, and access is limited to those passing 

through staffed security gates. Land use is not expected to change from industrial use. 

089811/P 7-16 eTO 0012 



REVISION 1 
AUGUST 1999 

REFERENCES 

ATSDR (Agency for Toxic Substances and Disease Registry), October 1989b. Draft Toxicological Profile 

for Polycyclic Aromatic Hydrocarbons. Atlanta, GA. 

ATSDR (Agency for Toxic Substances and Disease Registry), October 1992a. Draft Toxicological Profile 

for Acetone. Atlanta, GA. 

Bradbury, K.R. and E. R. Rothschild, 1985, A computerized technique for estimating the hydraulic 

conductivity of aquifers from specific capacity data, Ground Water 23(2), pp. 240-246. 

Brown & Root Environmental, February 1996. Revision to Final Site Evaluation Report for the Naval 

Reserve Ordnance Plant, Fridley, Minnesota. 

Brown & Root Environmental, January 1997. SWMU vs AOC Correlation for the Naval .Industrial Reserve 

Ordnance Plant, Fridley, Minnesota. 

Brown & Root Environmental, April 1997. Quality Assurance Project Plan for Operable Unit 3 Remedial 

Investigation/Feasibility Study for the Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota. 

Brown & Root Environmental, June 1997. Work Plan for Operable Unit 3 Remedial 

Investigation/Feasibility Study for the Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota. 

Brown & Root Environmental, June 1997b. Final Field Sampling Plan for Operable Unit 3 Remedial 

Investigation/Feasibility Study for the Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota. 

Brown & Root Environmental, June 1997c. Health and Safety Plan for Operable Unit 3 Remedial 

Investigation/Feasibility Study for the Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota. 

Brown & Root Environmental, July 1997a. Work Plan for Operable Unit 3 Remedial 

Investigation/Feasibility Study, Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota. 

Brown & Root Environmental, March 1998. Annual Monitoring Report, Naval Industrial Reserve Ordnance 

Plant, Fridley, Minnesota. 

089811/P R-1 eTO 0003 



REVISION 1 
AUGUST 1999 

Chiang, C.Y., J.P. Salanitro, E.Y. Chai, J.D. Colthart, and C.L. Klein, 1989. "Aerobic Biodegradation of 

Benzene, Toluene, and Xylene in a Sandy Aquifer - Data Analysis and Computer Modeling." Ground 

Water, Vol. 26, No.6. 

Cline, P.J. and D.R. Viste, 1984. "Migration and Degradation Patterns of Volatile Organic Compounds." in 

Proceedings of Fifth National Conference on Management of Uncontrolled Hazardous Waste Sites, 

Hazardous Materials Control Research Institute, Washington, D.C. 

Cohen, R.M., et aI., 1992. Evaluation of Visual Methods to Detect NAPL in Soil and Water, Groundwater 

Monitoring Review, V.12, No.4, p. 132-141. 

Dragun, J., 1988. The Soil Chemistry of Hazardous Materials. Hazardous Materials Control Research 

Institute, Silver Spring, MD. 

General Sciences Corporation, 1996, "RISKPRO'S SESOIL for Window," 6100 Chevy Chase Drive, 

Laurel, MD. 

General Sciences Corporation, 1996, "RISKPRO'S AT123D for Window," 6100 Chevy Chase Drive, 

Laurel, MD. 

Gibbons, JA and M. Alexander, 1989·. "Microbial Degradation of Sparingly Soluble Organic Chemicals: 

Phthalate Esters," Environmental Toxicology and Chemistry, vol. 8, pp. 283-291. 

Gilbert, RO., 1987. Statistical Methods for Environmental Pollution Monitoring, VanNostrand-Reinhold 

Company, New York, NY. 

Halliburton NUS, May 1995. Draft Field Investigation Summary Report, East Plating Shop Soil and 

Groundwater Investigation for Naval Industrial Reserye Ordnance Plant, Fridley, Minnesota. Prepared for 

the Department of the Navy by Halliburton NUS, Pittsburgh, Pennsylvania. 

Howard, P.H., 1989. Handbook of Environmental Fate and Exposure Data for Organic Chemicals -

Volume I - Large Production and Prioritv Pollutants. Lewis Publishers, Chelsea, MA. 

Howard, P.H., 1990. Handbook of Environmental Fate and Exposure Data for Organic Chemicals -

Volume II - Solvents. Lewis Publishers, Chelsea, MA. 

089811/P R-2 CT00003 



REVISION 1 
AUGUST 1999 

Kelley, M., V. Magar, S,. Brauning, J. Shahan, G.B. Wickramanayake, June 1996. Intrinsic 

Bioremediation of Petroleum Hydrocarbons, Technical Report TM-2185-ENV, prepared by BATTELLE of 

Columbus, Ohio for Naval Facilities Engineering Service Center, Port Hueneme, California. 

Lyman, W.J., W.F. Reehl, and D.H. Rosenblatt, 1990. Handbook of Chemical Property Estimation 

Methods. American Chemical Society, Washington, D.C .. 

Minnesota Pollution Control Agency, 1996, "Leaching Potential of Compounds from Naval Industrial 

Ordnance Plant Operable Unit 2 Soils." 

Morrison Knudsen Corporation, December 1996. Completion Report for Removal Action at North 40, 

Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota. 

MPCA, January 1995. Letter from James L. Warnow, MPCA to David Gabiness, 

SOUTHNAVFACENGCOM, Subject: Contaminants of Concern Identified for OU2. 

MPCA, December 1997, Draft Guidelines Natural Attenuation of Chlorinated Solvents in Ground Water. 

MPCA, July 7, 1998a. Electronic Mail from Helen Goeden, MPCA, to Bob Jupin, Tetra Tech NUS. 

MPCA, July 22, 1998b. Phone call from Helen Goeden, MPCA, to Bob Jupin, Tetra Tech NUS. 

MPCA, May 13, 1998c. Electronic Mail from Helen Goeden, MPCA, to Bob Jupin, Tetra Tech NUS. 

MPCA, January 1999. Draft Guideline Risk-Based Guidance for the Soil-Human Health Pathway Volume 

2. Technical Support Document. 

Ojakangas R.W. and C.L. Matsch, 1982, Minnesota's Geology, University of Minnesota Press, 

Minneapolis. 

Olsen, R.L. and A. Davis, 1990. "Predicting the Fate and Transport of Organic Compounds in 

Groundwater." Hazardous Materials Control, May/June 1990, pp. 39-64. 

Rand McNally, 1992. Commercial Atlas and Marketing Guide. 123rd edition. 

RMT, Inc., June 1987. Remedial Investigation Report for remedial investigation/feasibility study at Naval 

Industrial Reserve Ordnance Plant, Fridley, Minnesota. 

089811/P R-3 CT00003 



REVISION 1 
AUGUST 1999 

RMT, Inc., July 1988. Feasibility Study Report for Remedial Investigation/Feasibility Study at the Naval 

Reserve Ordnance Plant, Fridley, Minnesota. 

RMT, Inc., August 1988. Addendum to the Feasibility Study .Report for Remedial Investigation/Feasibility 

Study at the Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota. 

RMT, Inc., January 1992. Remedial Investigation Work Plan for the Sol Operated Unit at the Naval 

Industrial Reserve Ordnance Plant, Fridley, Minnesota. 

RMT, Inc., September 1993. Remedial Investigation Report for the Soils Operable Unit at the Naval 

Industrial Reserve Ordnance Plant, Fridley, Minnesota. 

RMT, Inc., January 1995. Final Work Plan for Improvement of Groundwater Containment System 

Effectiveness for the Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota. 

RMT, Inc., October 1995. Evaluation of Groundwater Containment System Effectiveness for the Naval 

Industrial Reserve Ordnance_Plant, Fridley, Minnesota. 

RMT, Inc., April 1996. Annual Monitoring Report for 1995 Groundwater Extraction and Pretreatment 

System for the Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota. 

RMT, Inc., March 1998. Draft Annual Monitoring Report for 1997 Groundwater Extraction and 

Pretreatment System for the Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota. 

Schneider, D.A., and A. J. Billingsley, 1990. Bioremediation. A Desk Manual for the Environmental 

Professional, ISBN 0-934165-33-9, Cahners Publishing Company, Des Plaines, Illinois. 

Smith, L.A. and J. Dragun, 1984. "Degradation of Volatile Chlorinated Aliphatic Priority Pollutants in 

Groundwater." Environment International, vol. 10, pp. 291-298. 

Southern Division (SouthDiv) Naval Facilities Engineering Command, Interim Final Monitoring Well 

Design, Installation, Construction, and Development Guidelines. March 27,1997. 

Theil, G. A., 1944. The Geology arid Underground Waters of Southern Minnesota. Minnesota Geological 

Survey Bulletin 31. 

University of Minnesota (St. Paul), 1978. "Hydrogeologic Map of Minnesota - Bedrock Hydrogeology," (by 

Roman Kanivetsky and Matt Walton), prepared for the Minnesota Geological Survey. 

089811/P R-4 CT00003 



REVISION 1 
AUGUST 1999 

University of Minnesota (St. Paul), Minnesota Geological Survey, 1979. "Hydrogeologic Map of 

Minnesota - Quaternary Hydrologeology" (by Roman Kanivetsky). 

US Geological Survey (USGS), July 1998, Water Level Measurement Facsimile from Jim Ruhl. 

U.S. Environmental Protection Agency, April, "Soil Screening Guidance: Users Guide." 

USEPA (U.S. Environmental Protection Agency), December 1979. Water-Related Environmental Fate of 

129 Priority Pollutants. EPAl440/4-79/029, Office of Water Planning and Standards, Washington, DC. 

USEPA (U.S. Environmental Protection Agency), December 1982. Aquatic Fate Process Data for Organic 

Priority Pollutants. Office of Water, Washington, D.C. 

USEPA (U.S. Environmental Protection Agency), June 1986. Superfund Record of Decision: New 

Brighton (Arden Hills/St. Anthony Alternative Water Supply). EPAIROD/R05-86/033, U.S. EPA - Office of 

Emergency and Remedial Response. 

USEPA (U.S. Environmental Protection Agency), December 1989. Risk Assessment Guidance for 

Superfund: Volume I. Human Health Evaluation Manual (Part A). Office of Emergency and Remedial 

Response, Washington, D.C. EPA 540/1-89/002. 

USEPA (U.S. Environmental Protection Agency), March 1991. Federal Facilities Agreement (FFA) under 

CERCLA Section 120 for NIROP, Fridley. 

USEPA (U.S. Environmental Protection Agency), January 1992, Estimating Potential for Occurrence of 

DNAPL at Superfund Site, R.S. Kerr, Environmental Research Laboratory, Publication 9355.4-07FS. 

USEPA (U.S. Environmental Protection Agency), May 1992. Supplemental Guidance to RAGS: 

Calculating the Concentration Term. OSWER Publication No. 9285.7-081. 

USEPA (U.S. Environmental Protection Agency), September 1992. Handbook of RCRA Ground-Water 

Monitoring Constituents: Chemical and Physical Properties (Appendix IX to 40 CFR Part 264). Office of 

Solid Waste, NTIS 92-233287. 

USEPA (U.S. Environmental Protection Agency), July 1994. Revised Interim Soil Lead for CERCLA Sites 

and RCRA Corrective Action Facilities. Office of Solid Waste and Emergency Response, Washington, 

D.C. OSWER Directive 9355.4-12. 

089811/P R-5 CT00003 



REVISION 1 
AUGUST 1999 

USEPA (U.S. Environmental protection Agency), September 1994, Guidance for the Date Quality 

Objectives Process. 

USEPA (U.S. Environmental Protection Agency), May 1996. Soil Screening Guidance: Technical 

8ackground Document. Office of Solid Waste and Emergency Response, Washington, D.C. 

EP A/540/R-95/128. 

USEPA (U.S. Environmental Protection Agency), October 1996. Drinking Water Regulations and Health 

Advisories. Office of Water, Washington, D.C. EPA 822-8-96-002. 

USEPA (U.S. Environmental Protection Agency), 1998. Technical Protocol for Evaluating Natural 

Attenuation of Chlorinated Solvents in Ground Water. 

USGS, Minneapolis North, Minnesota, 7.5 minute Quadrangle. 

Verscheuren, K., 1983. Handbook of Environmental Data of Organic Chemicals. 2nd Edition. Van 

Nostrand Reinhold Co., New York, NY. 

Wiedemeier, et al.lDepartment of the Navy, September 1998, Technical Guidelines for Evaluating 

Monitored Natural Attenuation of Petroleum Hydrocarbons and Chlorinated Solvents in Ground Water at 

Naval and Marine Corps Facilities. 

089811/P R-6 CT00003 



APPENDIX A 

A.1 SAMPLE LOG SHEETS FOR SOILS 

A.2 SAMPLE LOG SHEETS FOR GROUNDWATER 

A.3 SAMPLE LOG SHEETS FOR QUALITY ASSURANCE/QUALITY CONTROL SAMPLES 

A.4 SAMPLE LOG SHEETS FOR lOW (FRAC TANK STORAGE) 

A.5 CHAIN OF CUSTODY RECORDS 

A.6 FIELD TASK MODIFICATION REQUESTS 



) APPENDIX A.1 

SAMPLE LOG SHEETS FOR SOILS - PHASE I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page' of ~4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- ocJ6 - 0 I - r 
Project No.: 6966 Sample Location: Ao~ -G::. 

Sampled By: /",e /.J.i.. 
[] Surface Soil C.O.C. No.: LZ.£ -~ ~ 8,IC -0(,;1. 

[X] Subsurface Soil ~ 

0 Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-06-<)7 Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

Time: /&50 , f)"f'k hl'Dw", f, -...".. 10 "",cJ;",.-.~.,. .. ;~ed 
Method: OPT 

(,)_.z.. 
s.".""c:A,. 

Monitor Reading (ppm): 0·4 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar i./ Field GC '3 NAPL - UV Light Test 4 oz. Jar ..../ Field Test 

TCL VOCs 2 oz. Jar (./" Laucks 

TCL SVOCs AND PCBs 80z. Jar .:/' Laucks 

TAL Metals I Cyanide 8oz. Jar 0./' Laucks 

Total Organic Carbon Collected in jar with metals 1-/ Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be periormed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

: 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~. See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page Z of 524 

Sample ID No.: 003-58- 00 11- O:;l --' 
,. 

Project Site Name: NIROP FRIDLEY (Phase I) 

Project No.: 6966 Sample Location: tiQ," - "-
Sampled By: T~ /.:rL 

[] Surface Soil C.O.C. No.: L.../L ~o.z ~~ ~A -<l 01 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-D1-CJ7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J '()O 
" - G ' 

I,~~~ b~~ AI\t.cI. '" "'" .Jo c: c) '" ,. ,) C ,lI"q; ""ed 
Method: OPT S .. ~ 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar V Field GC 

NAPl - UV Light Test 4 oz. Jar \7 Field Test 

TCl VOCs 2 oz. Jar v' Laucks 

TCL SVOCs AND PCBs Boz. Jar V''''' Laucks 

TAL Metals I Cyanide Boz. Jar ,,// Laucks 

Total Organic Carbon Collected in jar with metals V' Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ~/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 3 of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58-00,,-03 ~ 8R 
Project No.: 6966 Sample Location: AQ(.-' 

Sampled By: r6.L.7L. 
[] Surface Soil C.O.C. No.: , 71-aoJ. v /1IZ -a4i 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-0f'l-,7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1'110 q -/0' 0"",1(6 ... """, FI ...... , .MccI1~ G\"'c.l U"' .... ", ,,,..i .. cJ 
Method: OPT h /'fJ .... 6,...,,,, ~_~c.4 
Monitor Reading (ppm): 0.7 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collepted Other 

TCl VOCs 2 oz. Jar \1'" Field GC 

NAPl . UV Light Test 4 oz. Jar ""'> Field Test 

TCL VOCs 2 oz. Jar all Laucks 

TCl SVOCs AND PCBs Boz. Jar v'/ Laucks 

TAL Metals I Cyanide Boz. Jar V/ Laucks 

To:al Organic Carbon Collected in jar with metals V Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~~L See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
5?/1 

Page 4 of - ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58-00' - o..,-8~ 
Project No.: 6966 Sample Location: A-Oc.-~ 

Sampled By: TII/.:r~ 
[] Surface Soil C.O.C. No.: B,z - OU:!. 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-0"8 -'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1,;,0 
J ~ -/4 

J LI;I,~ b~w ... {.ft.c. 10 Nt.ed,~"""" 6 ~;",~ $ QftcJ c"I;JA,. 
Method: DPT t-o c.l" ... Il ., ,DW", 9rQ tfe.' i" c.I",a/O"'~ 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) . 
NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec;k!d Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl· UV light Test 4 oz. Jar v' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~4.L-See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page-.5:. of Sz.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- DO" - 0 ~-8R 
Project No.: 6966 Sample Location: t1 Oc.·" 

Sampled By: 7(1 L:J'L. 
[] Surface Soil C.O.C. No.: t:l/Z -001-

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-09-9:1 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: / t;3D 
J g -a.O' Li !J h" ct 11\ " 

.f.',~ .Jo ~,:..- 5 '.;"CJcI 
Method: OPT 

IJ,,~ k " .... DW"" S .. "c.\ 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm)' NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~ Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl· UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

T;:L SVOCs AND PCBs Boz. Jar Laucks 
, 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~7~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page '" of -5;:.J. --

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- Do, . 0, -8R 
Project No.: 6966 Sample Location: AQ'-' Sampled By: TR/3L 

[] Surface Soil C.O.C. No.: 8.£-'0.;;,1 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-0-r - ~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: lQ4S"" ;J /- ;13' 
L,,,. """,d ~.,.~ .fl''''''' h ~I~"",,"' •. ':'~d 

Method: OPT fJ'D~~ ~Ci""d 
Monitor Reading (ppm): 1#"7 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~ other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV light Test 4 oz. Jar V Field Test 

-;-Cl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz.Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

77/F.r~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
-z4-

Page 7 of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- '0' - o7-BR. 
Project No.: 6966 Sample Location: AOc.. -" 

Sampled By: 7RLJ'L 
[] Surface Soil C.O.C. No.: R/! -oo:t 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [l High Concentration 

GRAB SAMPLE DATA: 

Date: 07-0,-q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:2.fJOO 
J~ -;)7 {Jett' J( Fii>..c. A~ I'Cdf~"'" " .... ,~ ~"'c.I 

Method: OPT 
Onw ..... ~~~,~ i",h, C\ poo ... /~ lo.,.J..e,d 

Monitor Reading (ppm): f). 0 ~cll:'- .......,.,C.o .. 'u " ...... -:,...J .s.~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

-. ... _- Analysis Container Requirements Colleged other 

TCl VOCs 2 oz. Jar V Field GC 

NAPl - UV light Test 4 oz. Jar V Field Test 

TCl. VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

7~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page e of 5Z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-SB- (}O~ "'09 - 81( 

Project No.: 6966 Sample Location: A<JC-/' 
Sampled By: r.iW /JL 

[) Surface Soil C.O.C. No.: 8",' - {JOz..... 

[X] Subsurface Soil 
[) Sediment Type of Sample: 
[) Other: [X] Low Concentration 
[) QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

Date: 07,0'/'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: zoL'- • /)fJ"A [)~ ... ft.;,e. AC.d.~_ "'"'" Gen·"S", , ..... ~ .. .c 
Method: OPT 2-'l-3 0 

1'. Ofl~ "III, (JOOyl) fo"f,.,l " ...... "" (,.~J.Ve..) 
Monitor Reading (ppm): n. () 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle¢d Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar t/ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Si'ffZf6~ MS/MSD Duplicate ID No.: 
See note. 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 9 of 52~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- ODe -O'1-gF? 

Project No.: 6966 Sample Location: 110( -b 
Sampled By: .;$V/$(., 

[] Surface Soil C.O.C. No.: B~-oce. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [l High Concentration 

GRAB SAMPLE DATA: 

Date: 07-(Yf- tt7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: :21'11 32 .3, O,,~'" "roV",\ .f,"tu. j..-.-i .... S" .. q 
Method: DPT ;lIt n (i.,.C'~ 
Monitor Reading (ppm): 0.0 " .. o."'''!7 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~d other 

TCl VOCs 2 oz. Jar y; Field GC 

NAPl - UV Light Test 4 oz. Jar N.~£'''''''f~ $"""~ '- A' -+"1:'v)a Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

+g.~ 
On separate sheet by FOl 

UV LIGHT TEST RESULT (circle one): 

Circle if Applicable: 
s;g7c;~ 

MS/MSD Duplicate 10 No.: 
See note. 

{/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 10 of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-OOb - 1(2·6.(1 
Project No.: 6966 Sample Location: t9. Dc.-b. 

Sampled By: .,..J7.fl-
[] Surface Soil C.O.C. No.: BR.-Qoz.. 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: D High Concentration 

GRAB SAMPLE DATA: 

Date: 07- (Y1- 97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: z...z..z.~ , f).r'1r ~,.v- [,M. , ~~ ... ""\ ~ '0""-' ~"'.-..I Method: DPT :U-tI-D Iv b,t, , .. ,Ita s ..,J.." i.~.t 
Monitor Reading (ppm): ~.:()O 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ Other 

TCl VOCs 2 oz. Jar vi Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
[h' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

oQ On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;g~&.o~~ MS/MSD Duplicate ID No.: 
See note. 

t/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page II of 5Z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-S6- OD. -11-"" 
Project No.: 6966 Sample Location: ~o,,- (, 

Sampled By: tJ7:r1".. 
[] Surface Soil C.O.C. No.: 6P- 'ClG~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 - 0,-'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: lJ;,.IO I PEt, 4 b,""", !,~ . -..,J;I4"'" , .:. Ct)lf~~ ,~;....J I 

Method: DPT J..(O-'1'-1 ~. 6,~!) pt." J~ ~ 64 111.,} w; r... - .. J,.r-c, 
Monitor Reading (ppm): 0.00 ·l .... v. r 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Beadings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

---. Analysis Container Requirements ColI~ted other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

+0' On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): 

Circle if Applicable: s;gn,,";p!/6'C!/.$z, 
MS/MSD Duplicate ID No.: 
See note. 

tY 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page / z..of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B-OO""I2. .-1I 
Project No.: 6966 Sample Location: ~oc., 

Sampled By: :WZJb 
C.O.C. No.: • 

[l Surface Soil ~~~oo<:. 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07·6"'" '7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: "'2-337' f).,4 ~., ,f,~ "..,.J,..:.,. ,C4J .. r,)-4 !I"":'" f 

Method: DPT ?~-4& fj-. , ... .) """:J ,,~~ .. ..., 
Monitor Reading (ppm): (1,C) 0 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ~. 

Analysis Container Requirements Colle¢ed other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl· UV Light Test 4 oz. Jar ,,/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals / Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals . Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

C 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

" Circle if Applicable: 

S~LA J' MS/MSD Duplicate 10 No.: 
See note. OO"!) -Sf) ·DPJ-o'-6({ """" "V-~.b-

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 13 of 514 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58-~ - ,~ -IJA 
Project No.: 6966 Sample Location: AOC.-, 

Sampled By: ::Sv/~,-
[] Surface Soil C.O.C. No.: ~ Ie. - oc:><:. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRABSAMPL~TA~ 

Date: 07 -j)Zf--- '7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: OO/~ 0.,. "".- $,:- -..1':-' -'" ....... c r·~ 
Method: DPT ~8 ~S~' fo ,-,) ~ __ J-.J$~ 

Monitor Reading (ppm): 0.00 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

.. '~ Analysis Container Requirements Collec~ Other 

TCl VOCs 2 oz. Jar V .. Field GC 

NAPl - UV light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z.Jar Laucks 

TAL Metals I Cyanide 802:. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

06 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

S;'~fl MSIMSD Duplicate ID No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
Page,4 of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B-'0, - I 'i. .. DIJ 
Project No.: 6966 Sample Location: Aoe - t. 

Sampled By: .,;rft.)/:r..i-
[] Surface Soil C.O.C. No.: e;l-ooz-
[Xl Subsurface Soil 
[l Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

Date: 07-10 -.,7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /)JJO n .. A 1. P., ... ...- ,f,-. " J-O.'" ~ - J,.J. • ......t 
~~ ~ Method: DPT ~w ,.. ,..., 

Monitor Reading (ppm): ~.(J S". . 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollecJed/ other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TC,- SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

I~ :it.::,,;.} ius.f "D (j....; • .;J HoiE 

, 

Circle if Applicable: Si";J:lL & t;J~ MS/MSD Duplicate 10 No.: 
See note. 

t/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ,;-- of 5Z4 --

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SS-iDti 0 I ~ '(J. ~ 

Project No.: 6966 Sample Location: L':/- Ii LJ 
Sampled By: :7V/.;)-L 

[] Surface Soil C.O.C. No.: I 
,=r~ -ac J 1J..~-or.:..1 

[Xl Subsurface Soil 
[] Sediment Type of Sample: .---. 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07·'0·'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J i en::> 
()-~ 

O.,,,h S ... tJ v,"' #)1",- t\.sJ.,,.J. c h"J 
Method: OPT 6","'''' 
Monitor Reading (ppm): OI'C> 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

.- Analysis Container Requirements Colle~d Other 

TCl VOCs 2 oz. Jar VI Field GC g 
NAPL - UV Light Test 4 oz. Jar all Field Test 

TCL VOCs 2 oz. Jar t/,/ Laucks 

TCL SVOCs AND PCBs 80z. Jar V/ Laucks 

TAL Metals I Cyanide 80z. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: s,gn"?l1
t ~ MS/MSD Duplicate ID No.: 

See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I~ of 524 
, 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB-Po 7 - D2, £. , 5 
Project No.: 6966 Sample Location: [C/ !~ !l!W 

Sampled By: J"~/:rl.. 
[] Surface Soil C.O.C. No.: 1.7~-·oo3 B~-oo.3 . 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 01-10 -97 Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

Time: ,ilO 
~r- o· L,)J'~ t .;, ...... .:J""; t.J s., - rl 

Method: DPT 6~~ 
Monitor Reading (ppm): D.D 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollejOled Other 

Tel VOCs 2 oz. Jar v', Field GC ~ NAPl· UV Light Test 4 oz. Jar ~I Field Test 

TCl VOCs 2 oz. Jar V/ Laucks 

Tel SVOCs AND PCBs 80z. Jar V.- Laucks 

TAL Metals I Cyanide 80z. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or 0 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Sign'~/~~ MS/MSD Duplicate ID No.: 
See note. 

F' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page i7 of 5z4 
, 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- POl .. O~ e: 
~ 

Project No.: 6966 Sample Location: ''I 07 II~ 
Sampled By: 3v /.z:'-

[] Surface Soil C.O.C. No.: ~ T"- -003' < .8~ -cc3 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0., .. It)· ,., Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I K;l S" I..IJ4 l ",~ ....", ,- ..,..A '-..:1"$<' 
Method: OPT /0 ... /'). IJr!Ow", ~ ... ,;...a ,.....".,~ S.,..) S ........ 

Monitor Reading (ppm): O,f) II#I·~ ,,,.,..,.J S 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 
,', -

SAMPLE COLLECTION INFORMATION: 

" , Analysis Container Requirements ColleJ;ted other 

TCl VOCs 2 oz, Jar V,. Field GC ~ NAPl - UV Light Test 4 oz, Jar V/ Field Test 

TCl VOCs 2 oz, Jar .7 Laucks 

TCl SVOCs AND PCBs aoz, Jar \7'7' Laucks 

TAL Metals I Cyanide aoz, Jar 
.,. 

Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

PH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be periormed on 
samples designated for hexavlent chromium matrix spike analysis, 

UV LIGHT TEST RESULT (circle one): orO 

On separate sheet by FOL 
+ 

Circle if Applicable: 

5i
90J!?!? ZJ../d MS/MSD Duplicate 10 No.: 

See note, -'7 -.. - c:::::: 

-~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page Ii of 5Z 4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- IJ'() ') - oC/"BI!. 
Project No.: 6966 Sample Location: 

~~i~ Sampled By: 

[] Surface Soil C.O.C. No.: ~& -o..!S 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: tJ7 ~/O -~? Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: }f'tO P .. ,,, 6~ (t ..... .. .. .. .. - G.-... )M ~ 
Method: DPT 1;;:- lb' ~ ";,,... • • ...,.. "-" tAS 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~~(L other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl . UV light Test 4 oz. Jar t/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

::h' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or C> On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

~d6L MS/MSD Duplicate 10 No,: 
See note. 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
---4-

Page l9 of ::>-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-56- Po 2 • ~s:. at\. 
Project No.: 6966 Sample Location: l"l a l:. 41AJ 

Sampled By: S~:rL 
[] Surface Soil C.O.C. No.: B~ -0tl.3 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'1 -It)-'-' Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1'1 ") 
J7 to JOJ ' 

/J • .,1t 4-- .J..~ .......A:-.. ~ ~ .. 
Method: OPT ".-....( '''~~ $."J-..A S • .....c. .. ih 
Monitor Reading (ppm): /, 7 $0 '.t'. ,,~...... J 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColJecjetl other 

TCl VOCs 2 oz. Jar V .- Field GC 

NAPl - UV light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

ora 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circ~plicable: s;g".t~i~ (:;;j:cSD Duplicate 10 No.: 
S note. 

T 



SOIL & SEDIMENT SAMPLE LOG SHEET 
--24 Page ZO of J 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58· p 07 - 1)(,. - M 
Project No.: 6966 Sample Location: T'I 4r'lkJ 

Sampled By: Su/-:rt-
[] Surface Soil C.O.C. No.: 8~-OQ:3 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O'1-10-Clj7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I?ZT 11"A, tJ __ ~" ~, C 5'--"'\ 5--' 
Method: OPT !JC~a.~ 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements coii;ited other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPL· UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

.- ~ 

Circle if Applicable: s;g~&, ~ MS/MSD Duplicate 10 No.: 
See note. 

-p 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagel.' of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-ss-I'Q 2 -02"1J~ 
Project No.: 6966 Sample Location: LV ~ 'It.) 

Sampled By: .::T I.J ::r L 
[l Surface Soil C.O.C. No.: BR.!ow.3 
[Xl Subsurface Soil 
[l Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-/0-'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 2,./4<;' P." k Ih-.NI. l.--., ... oJ __ ..J. ~ Co :J"".".....,A. 
Method: DPT ().c.J-;;..? "".w<:J nr ~ Ji • .....a ~ ''''' .,..J S 
Monitor Reading (ppm): O.CJ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor ,Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

N.'; NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colley(ed other 

Tel VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eho Collected in jar with metals Laucks 

"errous Iron° Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

° Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
s;g .. t7~ 

MS/MSD Duplicate ID No.: 
See note. 003·-5B-])PI-G2.-BR 

t/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagelz. of -5Z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- /)0"7 - Q~ -(JfJ. 
Project No.: 6966 Sample Location: 1'-1 et'J. c.; w - p:.J., 

Sampled By: :Jt..J /::rL 
[] Surface Soil C.O.C. No.: ,d-e ~c..<J~. 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 - 11- '17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /9~ f). J''' f)rt-iJ .... CO'1 v-S<" Jtf~,AfI1 _~ ... tl .1-- hI' oJ. 
Method: OPT Z6~Sz.. .JI1,.fu... ,,..~ot,...~ /",+0 c. h;'& J.r,..-J,,;.... 
Monitor Reading (ppm): /.7 ~".,~ ptt",J 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecjetl other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 
On separate sheet by FOl 

UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: s;g"{I1 & ()~ MS/MSD Duplicate ID No.: 
5ee note. 

7 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 23 of -52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-S8- PO 7-()I~ -61< 

Project No.: 6966 Sample Location: PO'7 

Sampled By: ,p< 

[J Surface Soil C.O.C. No.: .-
[Xl Subsurface Soil 
[J Sediment Type of Sample: 
[J Other: [Xl Low Concentration 
[J QA Sample Type: [J High Concentration 

GRAB SAMPLE DATA: 

Date: C'7 - \ \ -") "7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: "2.\\0 
Method: DPT NO /fEC- pI/etC.! 

Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

MonitorReadings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 
',-" 

SAMPLE COLLECTION INFORMATION: 

' •• '<' 
Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

S4~"'~i..~ WA5F £P o~--

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
-24 

PageZ4 of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-~ -~8B. 
Project No.: 6966 Sample Location: 

~/"'L-Sampled By: 

[] Surface Soil C.O.C. No.: R~- oO<f 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-'1/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ~-I1- ·:1~:JO I). /k IJ"*'- J ,-__ :J _i"...(. ""." ~.,J, • .1 s.-_J 
Method: DPT )". ,-/0' 
Monitor Reading (ppm): ~. S" 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CoUepfed Other 

TCl VOCs 2 oz. Jar V" Field GC 

NAPl . UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Coliected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: S;'"fJ!C:lJhv MS/MSD Duplicate ID No,: 
See note. 00 -;!J -:51) - Of J - 0:'.> ... 8R 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page L? of -5Z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-S6- pen- I'-IJI( 
Project No.: 6966 Sample Location: ry ~J ~V 

Sampled By: 7""",,/.7(. 
[] Surface Soil C.O.C. No.: 1.3,f-aoS" 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'1/11/97 Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

Time: 2~1 tIb .... 
Y04-<fY 

f)."J. D--. ~ ",' .. /:...c. ....,.." ...... ~ o)~ 
Method: OPT 

Monitor Reading (ppm): I. ~ Alta 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Con~ainer Requirements Collected Other 

TCl VOCs 2 oz. Jar \/ Field GC 

NAPl· UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar witn metals Laucks 

Eh' Collected in jar with metals Laucks 

"errous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

ora 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

S1l/l~ MS/MSD Duplicate ID No.: 
See note. 

j/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page l' of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58-1'0 7- n -(J;{ 
Project No.: 6966 Sample Location: ,'-I 9.7 4U 

Sampled By: ;.-....s/~" 
[] Surface Soil C.O.C. No.: BI?-oo4-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 -1/ / tf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;J.:Jvr ~ O",,,J; (Jl'o ....... £lev') f/~ :r<il-'V~ ::.a.-J..-

Method: OPT '14-'18 
Monitor Reading (ppm): I.r 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ~ 
Analysis Container Requirements Colle.¢'~ Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

PH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orG 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;g~n~ 
MS/MSO Duplicate 10 No.: 
See note. 

// 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 2..7 of 524 --

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-Jol'"''' ·6~ 
Project No.: 6966 Sample Location: ~ ~ ~w Sampled By: 

[] Surface Soil C.O.C. No.: :..e:. (Z=« <J 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 -/,./,7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 00'10 No f2e.,c Method: DPT ~Vev-~ ~ 

Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

MOnitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

"'CL VOCs 2 oz. Jar Laucks 

-:-c~ SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

rlexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

:::h' Collected in jar with metals Laucks 

"errol..s Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

jJ15~ .J4~ 

Circle if Applicable: Signature(~ 
MS/MSD Duplicate 10 No,: -~ See note. 

, 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 28. of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-P07-''I-a ~ 
Project No.: 6966 Sample Location: ~ .1 ':iW 

Sampled By: W/:TI ... 
[] Surface Soil C.O.C. No.: 81< - tl C4 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: (»7 -I;) - q 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Oil> 
5';'- S6' 

(jA W" Ie .rtJWt'\ ~jN. ,, ___ eel s.,,", s',11- ",i'" , 
Method: OPT k CHive. cI.,c) ~(JC.ht(c.. Hi" .... "",j;"',~, 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range 1'1 ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA I"A NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colles;ted Other 

TCl VOCs 2 oz. Jar V, Field GC 

NAPl· UV Light Test 4 oz. Jar V Field Test 

Tel VOCs 2 oz. Jar Laucks 

Tel SVCCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 
, 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or 0 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
s;.n"~ft;~ MS/MSD Duplicate ID No.: 

See note. 

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page'L9 of 5Z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-PI1)·OI ,~~ 

Project No.: 6966 Sample Location: ~}. ,J. .2i- ~..:; 
Sampled By: m ;:Pfr/~,-

[] Surface Soil C.O.C. No.: LTL,004- ~ 8.e-OOS 

[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 02 -,,- - ,., Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: frS"t> • 3' 
I)",. h fj,..- J,;"tJ ~.,.q,':' ... '" ~ .. d~ s~Jr 

Method: OPT ()~ ~o ehc.h 
Monitor Reading (ppm): '), 'f 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor. Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~ed Other 

TCl VOCs 2 oz. Jar V/ Field GC '"2 
NAPL - UV Light Test 4 oz. Jar V/ Field Test ~ 
TCL VOCs 2 oz. Jar V~ Laucks 

TCL SVOCs AND PCBs Boz. Jar v/ Laucks 

TAL Metals / Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH· Collected in jar with metals Laucks 

ch· Collected in jar with metals Laucks 

i'errous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Sign.~ ~ tl.l::e-J. MS/MSD Duplicate ID No.: 
See note. 

t/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 
--24 Page 3° of => 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-s9- 10) • O~, '" 
Project No.: 6966 Sample Location: ~ 4/. d!f. r..., 

Sampled By: ~ ryJL 
[] Surface Soil C.O.C. No.: LT£.. -w4r= BII! - ()O~-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date 07-/2- '17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: l7C1'O '-(Jo f' '."1. ,,,~ ,5 .... "., ,,.., J J.... S ...... '7".';'''. 
Method: OPT 

~., ..... ~ t4~. ...,ell fo, I-c J J .... J .,.,..".).--
Monitor Reading (ppm): I. S" 

. ,;,~' ,,.~ , .. tIf' 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect.ed Other 

TCL VOCs 2 oz. Jar v' Field GC 3 NAPL - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar ~ Laucks 

TCL SVCCs A:-.JO PCBs 8oz. Jar ./ Laucks 

TAL Metals I Cyanide 8oz. Jar ~ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalen! Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: s;gn,;p: C 
~~ MS/MSD Duplicate ID No.: 

See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 3i of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-SB-'0:3 - DJ ;../J14 
Project No.: 6966 Sample Location: .:2~ i+ ,2.2~ lU 

Sampled By: TIJ. /::r J-
[] Surface Soil C.O.C. No.: L.TI-~4- c. Bte-oc:i" . 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-12 - ~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: },J~ 
J.../2 

'-,;U lJ~ov".. .{. , "". C ~I·"'c.c.f '00.-1, bO;,k.,J 
Method: OPT 10 .., D.~ Il ~,.~ .s,,,,ci 
Monitor Reading (ppm): I.B 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Rar.ge in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~d Other 

TCl VOCs 2 oz. Jar VL Field GC 

NAPl - UV light Test 4 oz. Jar V/ Field Test 

TCl VOCs 2 oz. Jar V/ Laucks 

TCl SVOCs AND PCBs 8oz. Jar VI Laucks 

TAL Metals I Cyanide 8oz. Jar ..; Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;g" .. u~ 6. fJ~ MS/MSD Duplicate ID No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 3 L.of 52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-s B-~ '!> .. 1></ .. d!! 
Project No.: 6966 Sample Location: .lJ ., ~,. ~W 

Sampled By: TIt/Sl-
[] Surface Soil C.O.C. No.: Bt:!. - 005 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: D' -':2-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17 nJ (~ .,.. 1'1 ,.AI 6,.-.M i,;"", ,.,..,~ s.",d'1 si}I-
Method: OPT ,.. ".(.~ 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI,c1ed Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

oH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: 

Sigoat""~60~ MS/MSD Duplicate ID No.: 
See note. 

/" 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page33 of ~Z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- POl .. 0-;-• tJ!I 
Project No.: 6966 Sample Location: ;'3 4';>", r-&.J 

Sampled By: .:Tu/ '-(, 
[] Surface Soil C.O.C. No.: fji -co:i" 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07' If). - ., , Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: "U> )7~/ , 
I.,,). ,'-- J..~ ...J ~·-"3~.:".I..sA"'.t 

Method: DPT H, .. J.~ 
Monitor Reading (ppm): 0,\1 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor.Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

'."- -. Analysis Container Requirements CoUeN'd other 

TCL VOCs 2 oz. Jar _V/ Field GC 

NAPL - UV light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

.~ 
Circle if Applicable: /" r )-

s;gn"7/L&</'~ 
MS/MSD DUP~ 

~ See note. " . - ,'4 - ff~ VI).:; JQ ( 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 34 0 f "5z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: OO:>-SB-~cJ3 -D'-I$~ 
Project No.: 6966 Sample Location: .2=3 .. f9!'j.J-"'; 

Sampled By: 'jV/:1L 
[) Surface Soil C.O.C. No.: 13/(. - OC2 
[Xl Subsurface Soil 
[) Sediment Type of Sample: 
[) Other: [Xl Low Concentration 
[] QA Sample Type: [) High Concentration 

GRAB SAMPLE DATA: 

Date: tJ7-/).-Q.., Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

Time: J f~(' ~, L'3lt~ IJ~ .£./~'~~ ~ro-.~ $.~" 
Method: DPT 'T/ ~)J.JJJ 
Monitor Reading (ppm): O. ~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar if Field GC 

NAPl . UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals / Cyanide 80z. Jar laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Irol"" Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: 
s;gn7)!6'~ MSIMSD Duplicate 10 No.: 

See note. OO~ -~c, - bPJ - O~ .. B~ 
// 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-lO~- o.7~~ 
Project No.: 6966 Sample Location: ~.3 -.1- ,. j 

Sampled By: :Tw/:7L. 
[] Surface Soil C.O.C. No.: B~-ou::> 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07"/~ ... '7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: "",S )'11.;1 ()4,k 8,.w- f/~ I. ".,..,.J-_ r'Ma.I ~ ........ 
Method: OPT 

Monitor Reading (ppm): ,.'1 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

- Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar V Field GC 

NAPL· UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Soz. Jar Laucks 

TAL Metals I Cyanide Soz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Sign.~ 2/~ MS/MSD Duplicate 10 No.: .~, ~4? .. '/I? See note. 
7/, -
~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 3' of "52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SBIt:73 -08 - ff 
Project No.: 6966 Sample Location: ~~ ".&-~Z.:) 

Sampled By: .::r~/.T'-
[] Surface Soil C.O.C. No.: -
[Xl Subsurface Soil 
D Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[] QA Sample Type: [l High Concentration 

GRAB SAMPLE DATA: 

Date: 0"] -I;;' - 97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 2.'2., "10 

!I/o KJeCe>ve Method: OPT vY Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecte9-- Other 

TCl VOCs 2 oz. Jar v / \".:::::: ~ Field GC 

NAPl - UV Light Test 4 oz. Jar /' ~ Field Test ~ 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent ChromiulTl Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

(!),.~ .3" OJ. ,SA"1"<c. ~ .. S fu,OVvec.1 

th;\ ~.,. ~~ J1,il """.:.t ~ k~ f)-~' 
,,-,"'i~ ,,~ t\l'~ b~ d'·sh.,b~. 

J 

Circle if Applicable: s,gn;pl L 1,IJ..h-
MS/MSD Duplicate 10 No.: 
See note. 

~ 
I' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 3''7 of -52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- po~ -O~-~ 

Project No.: 6966 Sample Location: ~3 ~!:29.S-V 
Sampled By: :J w I.-

[] Surface Soil C.O.C. No.: 8~·Qr:..2 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low CO'ncentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date ('), - 1'2-- '1., Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: CJ-.l / () 
.J"Z...J.J'- ~ .. "J...~~ f,:.,... f, ~. ~ -.J & ... ,,~~ " ..... ~ 

Method: OPT .a.o DI,~ , .. " ~.~I-A ~-...A 
Monitor Reading (ppm): O.D 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

- ,.- Analysis Container Requirements ColI~d other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl· UV Light Test 4 oz. Jar V Field Test 

Tel VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;g"f9lt.~ MS/MSD Duplicate ID No.: 
See note. 

l? 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 36 of 5 24 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58-1'0)_,. - ~q 
Project No.: 6966 Sample Location: :l~ 9-1- ;J.1~~ 

Sampled By: -:r ~/~L-
[] Suriace Soil C.O.C. No.: B~:' O~:> 
[Xl Subsuriace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: " ~ IS'-· 9 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ,.J3~_ t? .. "k 6-",- Ia":\ ~ - ..,.J r:_",c J::.:...4 
3 fj. '10 f-O' so,,~ .. ~ J, Method: OPT 

Monitor Reading (ppm): 0." 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollJ£ted Other 

TCL VOCs 2 oz. Jar V", Field GC 

NAPl - UV light Test 4 oz. Jar V Field Test 

TCl VOCs 20z. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or () 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;gn~~~ MS/MSD Duplicate 10 No.: 
See note. 

i/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page3 ~ of 624 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-'O~ -il' d4f 
Project No.: 6966 Sample Location: ~l 41- 2.1. )1..) 

Sampled By: :7w/:rL. 
C.O.C. No.: • 

[] Suliace Soil 'B~ -0:>'2" 
[Xl Subsuliace Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[l QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-1)·'7 Dept!y.- , Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Ot>'VO ~ . p,.,l 6~ ,.,..,.a • .:- ........ c.c-.", S • ~....-.--
V- • ~'> ~."'~ $-a Method: DPT '10 J.. 4'1 Monitor Reading (ppm): c_O 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar \7"/ Field GC 

NAPl - UV light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
Si9"{;l~ ~ MS/MSD Duplicate 10 No,: 

See note. 

II' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page40 of -sz.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- PO~ -I). -O~ 
Project No.: 6966 Sample Location: a~ ~J. ~~, s: W 

Sampled By: ~W/_7L 

o Surface Soil C.O.C. No.: /J,r-oo':l-
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 I~ '17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 0040 I O",.,..k b~ ~I~t.. .j~I·~ '-ue.ll So ... .,.~c1 
Method: DPT 44 Jo '1 ~I -SctAA 
Monitor Reading (ppm): 0·0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar 0/ Field GC 

NAPL - U\/ Light Test 4 oz. Jar V' Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

, 

Circle if Applicable: 
Sign .. ?~~ 

MS/MSD Duplicate 10 No.: 
See note. 

v 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 41 of -52..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-59-Po~ 13· &S~ 
Project No.: 6966 Sample Location: 9w~L..'-·~ Sampled By: 

[] Surface Soil C.O.C. No.: Be-ooco 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 -/3-'i7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /(,/0 C·rfh s~' f)~~ lJ "'-1 It> rE/~ !J~J~ J.;It"cA 
Method: OPT 0, ,''''t,. 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar v' Field GC 

NAPl - UV light Test 4 oz. Jar -V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected injar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s,gn'torej/ b D~ MS/MSD Duplicate 10 No.: 
See note. ~ 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page.!l..Zot 5"z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- Po ~ .. /'::1... DO. 
Project No.: 6966 Sample Location: ~~ ~J.. ~~. S-

Sampled By: J"'3L2''-
[) Surface Soil C.O.C. No.: 

[Xl Subsurface Soil 

0 Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [) High Concentration 

GRAB SAMPLE DATA: 

Date: 07- /.3 -ct7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: .-

/tI~ ~vev Method: OPT A ") 
r 

Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

-~ 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar --v7 -~-c:J Field GC 

NAPl - UV Light Test 4 oz. Jar -=v--- 77".I'C/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks . 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + ora'" I>t 
On separate sheet by FOL 

{,~ ,~;.....J s~ t...Ih~~ o...J "..t. 
('u.. J,oH-o~ os..~cWk J,~ 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: .~ 4~rL-1t! lw 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 4J of 5 24 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-5B-1'0) -If-Nl 
Project No.: 6966 Sample Location: ;.], !~ dq. s:: 

Sampled By: :SV/.IL-
[] Surface Soil C.O.C. No.: /};t-:oc<;;. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 1')7-1,) -97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1'7~O ~t:to hO' ()~"'J.. 6~ ~,n- ,.....,J..~ c,....J C ~ ... " & .... I'DfJII L:1 
Method: DPT S l>v /-c.I S .. n c;.l. 
Monitor Reading (ppm): 0.(;) 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

,,- Analysis Container Requirements CollecJed other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TeL SVOCs AND PCBs 80z, Jar Laucks 

TAL Metals I Cyanide 80z, Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with'metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: Sign.tu~ ~ O"p:';d 
MS/MSO Duplicate 10 No.: 
See note, 

77 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 440f 52+ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- :>ol- 0' t QI\ 

Project No.: 6966 Sample Location: ~t2'-~ 
Sampled By: nt/::TI-

o Surface Soil C.O.C. No.: LT'-uc,+ ~t3.e.(.\(lCu 

[Xl Subsurface Soil 
[) Sediment Type of Sample: 

[) Other: [Xl Low Concentration 

[) QA Sample Type: [) High Concentration 

GRAB SAMPLE DATA: 

Date: 07 - 13 - '7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: A.-{J2-S' I'lt 3' {)I;,l D,.-. ~,~"tI'_j~ S,-cl:, &; If 
Method: DP-

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar V Field GC 

NAPl - UV Light Test 4 oz. Jar V. Field Test 

TCl VOCs 2 oz. Jar V/ Laucks 

Tel SliOCs AND PCBs 80z. Jar V Laucks 

TAL Metals I Cyanide 80z. Jar -/ Laucks 

Tota: Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

lOerruUs Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

0 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: S""7/ tJA MS/M5D Duplicate 10 No.: 
See note. ~'V1 Ct 

7 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page4:)of 5z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58-003- 02: ~ &t. 
Project No.: 6966 Sample Location: Ao, .~ 

Sampled By: ,Il/,YL , 
0 Surface Soil C.O.C. No.: i-TL~UC~L' i3 R. -cc(. 

• 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
o QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 - J~" '7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: .1.iJ3) s-'J.. 7' 
£.1.., It L. ,,~ .. ;, ........ !} ..... ,~ :)4~ 

Method: DPT 

Monitor Reading (ppm): f).O 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~ed Other 

TCL VOCs 2 oz. Jar V.,. Field GC 

r3 NAPl· UV Light Test 4 oz. Jar V/ Field Test 

TCl VOCs 2 oz. Jar ..... " Laucks 

TCl SVOCs AND PCBs 80z. Jar V/ Laucks 

TAL Metals I Cyanide 80z. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;.oa,;?ltt OA 
MS/MSO Duplicate 10 No.: 
See note. 

1/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
f ';::;24 Page~of -/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- 00,) .. OJ laR. 
Project No.: 6966 Sample Location: AO(-,3 

Sampled By: -{if/tTl., 
o Surface Soil C.O.C. No.: LT£-lXl~~ &R~(;;, 

I 
[X] Subsurface S~il 
0 Sediment Type of Sample: 

[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 -/3-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 11').)' f:}J;' //' "., 4 ~". ___ {(fIW.. .J"':...a..(. ,,-..,J .. I; ~ ..!5otou,. 
Method: DPT ,."..vc..' 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI¥ted Other 

TCl VOCs 2 oz. Jar 11'/ Field GC 

NAPl - UV Light Test 4 oz. Jar V/ Field Test 

TCl VOCs 2 oz. Jar -7/ Laucks 

TCl SVOCs AND PCBs 80z. Jar V/ Laucks 

TAL Metals / Cyanide 80z. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gn'?)Lt ~JJr-MS/MSD Duplicate JD No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page47 of -524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-DO~-O~ -Itl 
Project No.: 6966 Sample Location: ~oe<' 

Sampled By: iA/Y'-
0 Surface Soil C.O.C. No.: M. -t!c.:.Co 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'7 - , ,. "-'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: :J.I'IO , ().., k. o,.,~_ f.~ -.J.I~ -J '~w'/#"" t1-'/~ 
Method: OPT J2J.J('· ~~~ 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

MSlnitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect¢ Other 

TCl VOCs 2 oz. Jar V Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TeL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with meta:s Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
s;gnp6V~ 

MS/MSD Duplicate ID No.: 
See note. 

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 4 g of ..;5ZtJ. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B-Do~ Q1'" .. Q i( 
Project No.: 6966 Sample Location: Ar.>c..-

Sampled By: TI1./:7l... 
C.O.C. No.: 

• 
[] Surface Soil fl..~-cJ~(.;;. 

[Xl Subsurface Soil 

[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 -/3- ~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 21 r:O I?' I-e.;)()' 
P4t''' D...- ~ , '"", c. ' ...... r.s."'C( I S 0"""'-

Method: DPT .. Lo')"" ,~.,..I -.tc:.10 leo) 
Monitor Reading (ppm): 0.0 ., ... ...,~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in iar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 
Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
S;."'tu,,(~ ~~Lk 

MS/MSD Duplicate 10 No.: 
See note. /7" 6; - - -

?/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 4'J of -52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58-003 - 0" GA. 
Project No.: 6966 Sample Location: Auc..-3 

Sampled By: Te.I..JL 
[] Surface Soil C.O.C. No.: SR. -('cb 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-/3-ct7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ~ Z. crt:> 
;t.Jol~1 

0 .. ;< I( fj,. t.jf\ "",M,C. ':1 .... c..~ ~~""cl. 
Method: OPT ..... OJ ,tic.. 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CoU¢ed other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orC) On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: 

s;gnM~ Vfl-MS/MSD Duplicate ID No.: 
See note. ~~. 

(/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 5"0 of ::i 24 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-S8- oc·~-~,-BIt 

Project No.: 6966 Sample Location: ACc.-3 
Sampled By: AJA 

[] Surface Soil C.O.C. No.: I\I~ 

[X] Subsurface Soil 

0 Sediment Type of Sample: 

[] Other: [X] Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0"1-13 -.;;, '7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 22. l \.!. - NO 
Method: OPT R£c:.,"",·~ '1 
Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

PH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

=errous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

PI~·r ... ...i --J A Mt"'\.cd 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

7~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 51 of 5Z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-OO~ -Or -"II 
Project No.: 6966 Sample Location: ~QC-"') 

Sampled By: ry,.L 
0 Surface Soil C.O.C. No.: B -00<:::' 
[Xl Subsurface Soil 

0 Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-1') -if "7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: :;'~3 S 
J-~ J.o ~:l /)4",1 t>~ /-,'-- """"l-- -.J. c:--k"i .... 7"' .. '·......,J 

Method: OPT .f& Olt~ 
.s • ....,t w;v-. "",.,.ve.l· -"" c.o"./~~ 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~d other 

TCL VOCs 2 oz. Jar V./ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar wit~ metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 

.. mp'" d"~"'t'" ,,, h'~."" ohrnm',m ~3' '"''''', 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 0 -

Circle it Applicable: s,g7}'-& t2L.J... n 
MS/MSD Duplicate ID.No.: (,. .. .A...-..~ 
See note. 00 J ,sf>", 0 P J ... 0 S" - 6 R 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page.:;)"z. of 5Z.4-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB·OD~-O!-8~ 
Project No.: 6966 Sample Location: J}f)C-~ 

Sampled By: oor~ ~ Lj f." 
C.O.C. No.: • 

[] Surface Soil -
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
o QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: '"7-1'1-.7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: - ft,C,O VeA Method: OPT /lIv ~ Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPL· UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or . 

OJ,} J,e;. v' 10 e.-d b::, fMS~'~ 
Wt,\ \ tv .3 ) .c~-t:}-

-Circle if Applicable: s;gn,'"'P tVJ;53 MS/MSD Duplicate 10 No.: 
See note. ".,. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 5"3 of 524 --

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- 00.> -/0- D ~ 
Project No.: 6966 Sample Location: -::r~ ~QC.-~ 

Sampled By: ::r.,J /:f /, 
[] Surface Soil C.O.C. No.: ~-e. ~ (.\Q -, 

[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: fY7 - 1<,/ - '17 Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

Time: "'fO 
)~ hLfJ Ve .. ~ 0411""''' 1-41+, c..1.~ IJ;~ SZ>~ 

Method: OPT f),-'"""" So ... e4 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~ Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH· Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Si'7f!-?U~ MS/MSD Duplicate ID No.: 
See note. 

, 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 5"4 of 5/.A. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SBo0-!j[ 01 lM. 
Project No.: 6966 Sample Location: 

Sampled By: ~~ 
[] Surface Soil C.O.C. No.: L T,= -~-;-f Be-(JCI 

[Xl Subsurface Soil 
[l Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: fJ"7/I'IIU Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I I A~/7'/r O~ 3 '"'~" 1. , .... .- f.;~ ~., .. ;....J. s .. "'-" 
Method: OPT k ~ 
Monitor Reading (ppm): ().O 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colleg.d other 

Tel VOCs 2 oz. Jar V/ Field GC 3 NAPl - UV UghtTest 4 oz. Jar v'/ Field Test 

TCl VOCs 2 oz. Jar V/ Laucks 

TCL SVOCs AND PCBs 8oz. Jar v'/ Laucks 

TAL Metals I Cyanide 80z. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH' Collected in jar with metals v." Laucks 

Eh' Collected in jar with metals V/ Laucks 

Ferrous Iron' Collected in jar with metals V Laucks 

Sulfides' Collected in jar with metals ,;' Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + or 0 On separate sheet by FOL 

AI..L.. ' cr+'Wo 
~S ~ . 011. 

Lp..u ,::1 f +651 F' 
~ / 'l'( 

Cir¥f Applicabley 

s;gl'tv~ ( MS/MSD II Duplicate 10 No,: 
See note . ./ 

'- -" ? 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 55" of -524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 01) • o'l. ; ~ 
Project No.: 6966 Sample Location: AOc. -(:1//"1 

Sampled By: Tf//:fI-
o Suriace Soil C.O.C. No.: LTI.. -bJ~- ~1312 -007 

[Xl Subsuriace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 -I" ... '17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ..I..L ""~/'" ~ S- L-c,~~ (.,".v- 3"."~ $""'-' ""'~ 
Method: DPT t.f'~ 8' ()"ew"\ .hlW. ,;,,,,;L..c. 
Monitor Reading (ppm): 0.0 10.- 7 ..... 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec)4!d other 

TCl VOCs 2 oz. Jar V'/ Field GC 

NAPL - UV Light Test 4 oz. Jar V/ Field Test 

TCL VOCs 2 oz. Jar v/ Laucks 

TCL SVOCs AND PCBs Boz.Jar "'/ Laucks 

TAL Metals I Cyanide Boz. Jar If Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals V V:. Laucks 

pH' Collected in jar with metals "'~ Laucks 

Eh' Collected in jar with metals \I' ~p()T Laucks 

Ferrous Iron' Collected in jar with metals t/ V fJ~,;;S1' Laucks 

Sulfides' Collected in jar with metals t/ Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analYSIs. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 5JlL..z;.J'1L MS/MSD Duplicate 10 No.: ~ .... :.tft/CJ?-See note. 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~ of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58-01) .. 0,) I 61t. 
Project No.: 6966 Sample Location: /tfJ' "/~ 

Sampled By: ~~L.:7L 
o Surface Soil C.O.C. No.: ' L..r -O-'~--r·I!3;e .. o;n 
[Xl Subsurface Soil 
o Sediment Type of Sample: 

o Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 .. I"~!I? Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ....... 1t..)1 ~ 0 ~ 
10 LtJ (2-

U,L.L c.:...-. ~~, ". • .....A ",;-lA-. ,.....,,,,1 
Method: DPT 0""- H 
Monitor Reading (ppm): ()~-O TI4A'\ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collectpd Other 

3 TCl VOCs 2 oz. Jar .// Field GC 

NAPl • UV Light Test 4 oz. Jar V"/ Field Test 

BR 

TCl VOCs 2 oz. Jar ~ Laucks 

TCl SVOCs AND PCBs 80z. Jar vi Laucks 

TAL Metals I Cyanide 80z, Jar V Laucks 

Total Organic Carbon Collected in jar with metals , Laucks 

Hexavalent Chromium Collected in jar with metals V ¥~ Laucks 

pH' Collected in jar with metals .J .~ Laucks 

Eh' Collected in jar with metals .,; I~~ Laucks 

Ferrous Iron' Collected in jar with metals V I t;.~() t" Laucks 

Sulfides' Collected in jar with metals ~ 1"'::;)1 Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis, 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S;Q"/fLtlJk-MS/MSD Duplicate 10 No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 57 of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-56- 0, ') - 0"'· ~ 
Project No.: 6966 Sample Location: 'lrlJ' . I :J/I '-I 

Sampled By: V:7L 
[] Surface Soil C.O.C. No.: BIZ - OGI 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-/l./~'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: )~.)..D 
/) 1-0 /b 

L.. ~h"" li~ :;Jv ... :....u. ~ ... "",J 
Method: OPT 0".14)'" hi 
Monitor Reading (ppm): 0.0 7{,f,.. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

.- .. Analysis Container Requirements Colle;ted Other 

TCL VOCs 2 oz. Jar -,;;7 / Field GC 

NAPL - UV light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected In jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;.n.ture~b;~ 
MS/MSD Duplicate 10 No,: 
See note. 

, 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of 624 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-S8· 013 - QS"-.a 
Project No.: 6966 Sample Location: ~:rf:P~ Sampled By: 

0 Surface Soil C.O.C. No.: BIe-()~7 

[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: "7 -''1-'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1140 ,'flo ;Wi l.t;" 1 (: . ..;.., --' ...., .1.;.. :; ... :......,J 

Method: DPT 8.,.,-"' ..,-..( 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collectjld Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL . UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
Signaturek.11 ~ ~I 

MS/MSD Duplicate 10 No.: 
See note. 17--

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 5' of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- Q/3 - o'''aA, 
Project No.: 6966 Sample Location: ~c. .. '~/I'4 

Sampled By: TJI/;r/,.. 
[] Surface Soil C.O.C. No.: a£,oc7 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-1'4- ,'"7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J '3s-' /)4: ~ •• J .Jjr 0,." k D,..., ... F,~, ,.,....,;IA~ o-J Uw.,.rC , .... ~.~ 
Method: OPT ~'h~'l' S .. ~ 
Monitor Reading (ppm): 0. D 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~ Other 

TCL VOCs 2 oz. Jar YL Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH· Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for he~vlent chromium matrix spike analysis. 

G 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~" of ? 1.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- o,~- 01"'A 
Project No.: 6966 Sample Location: ~~2-1i/'~ Sampled By: 

o Surface Soil C.O.C. No.: BR - 007 

[Xl Subsurface Soil 
o Sediment Type of Sample: 

o Other: [Xl Low Concentration 
o QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

Date: 07-14"'17 Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

Time: ~:J. 0 
;'11.;'~ 

IJ~" D.,..., ... 'f;'" ~.lt. .... ___ ,,~c 0""' ........ 
Method: DPT f~-..\. 
Monitor Reading (ppm): I. ~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar v'/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

°U 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;.n'fL ~ 1J,Afb MS/MSD Duplicate 10 No.: 
See note. 

f' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~1 of '5zq 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-s9· O/~ -Q."O~ 
Project No.: 6966 Sample Location: A+q{!l Sampled By: :1"V771 

[] Surface Soil C.O.C. No.: ~ -Clc::z 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0.,,, 1'1- '11 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: d~ S-O 
J.1J. 3;l. 

O.",h~....., .... ~. ,../,;.".,.,..( ~ .... U ,.,..,',..,J 
Method: DPT f-a ()/ ,"..Jt. ~ 
Monitor Reading (ppm): I.S 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect,d Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl· UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
Signm 

MS/MSD Duplicate 10 No.: 
See note. IT'- G t.hG,Je,. jl:. 

1/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ~ Z of -;5z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-s8-~~ ctt - '" 
Project No.: 6966 Sample Location: Ao,· J" 

Sampled By: rB/~L. 
[] Surface Soil C.O.C. No.: I3l-oGI 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: fJ ,- '''' -9" Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

Time: 8jltJ 
3).'.h3" 

f).~1t b .... w~ ":."4, fIII4C.d,,, ..... , __ """ CO ... .,U· :J",i ... r" 
Method: DPT oS_"'" 
Monitor Reading (ppm): 3.'1. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollecteQ Other 

TCL VOCs 2 oz. Jar \7'/ Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

~ 
CirCYif Applicab~: 

Si9~f/~ 
MS/M:;J Duplicate ID No.: -
See note. 

'---" v 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page C3 of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- 01')-10 -!J!l. 
Project No.: 6966 Sample Location: lJo c. • IJllcI 

Sampled By: :rW/:TL. 
o Surface Soil C.O.C. No.: -'--
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
o QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O/-l-S--97 Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

Time: /0C{b 

No ~ Method: DPT ~GOVerc. ~ Monitor Reading (ppm): - -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collectjltl other 

TCl VOCs 2 oz. Jar ~ Field GC 

NAPL - UV Light Test 4 oz. Jar 77 T~) Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

!11'CAIv~ ~ ,~,,~ l-eV\ ~ 
~ ~:V1 wz..,." ~J o .... f .L 

r-~ 'I~. 
Circle if Applicable: s;gnal' ~ -:t'lLA-MS/MSD Duplicate 10 No.: ---'~ ' .. -~~ See note. 

V' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page C.4of ~,4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-s9- DI3 -JI -,,~ 

Project No.: 6966 Sample Location: 1tC-c., - I J /14 
Sampled By: jV/J"(... 

o Surface Soil C.O.C. No.: Be-coS 
[Xl Subsurface Soil 
0 Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-/5' 117 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: f 7.3 t; '-J 0 hYV {)t.ttL 6,.- f,~ I "'-ltd.:;....., -.J.. C" -if'S ~ ,-,'~ 
Method: OPT .Sf,~ • 
Monitor Reading (ppm): b. '1-
COMPOSITE SAMPLE DATA: . 
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CO!J4!cted Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

oro 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;g",t7' ~ O~4/ MS/MSD Duplicate ID No.: 
See note. DO 3> -sa -OPI-Ob --(3t? 

f/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-56-00,-01; III( 
Project No.: 6966 Sample Location: /lOc - ,/, 

Sampled By: 7~/jl-
[] Surface Soil C.O.C. No.: iT, -007 t. tIM. -q ~, 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07"~'-', Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

Time: ".> ') O' h '-If ( •• 1. &. '''' I. ~ Gtf. W"" 
;,""Ww ,.,.. ........ .... " w,~ .. 0 ...... 

Method: OPT h T.", ,.,411".1 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar if Field GC 

NAPl. - UV Light Test 4 oz. Jar v:. Field Test 

TCl VOCs 2 oz. Jar ~/ Laucks 

TCL SVOCs AND ?CBs Boz. Jar V/ Laucks 

TAL Metals I Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orG 

On separate sheet by FOL 
UV LIGHT TEST RESULT (c.ircle one): + 

Circle it Applicable: 

s;.n"~tt ()~ MS/MSD Duplicate ID No,: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- OO! - Olidtl 
Project No.: 6966 Sample Location: p -'U'I 

Sampled By:} I-
[] Surface Soil C.O.C. No.: '-7:. -~l f ~-Ol() 
[X] Subsurface Soil 

[] Sediment Type of Sample: 

[] Other: [X] Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 ·.;ll" Itf-' Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /, S' S- 'l'p l' t. r,"" 1>"...,- +.1.-. tv...·-.,I $4--' ~/I'-u 
Method: OPT 0" • • _~ Co "." 'ul-s 
Monitor Reading (ppm): D·o 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~ed other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar v~ Field Test 

TCL VOCs 2 oz. Jar V/ Laucks 

TCL SVOCs AND PCBs 80z. Jar V>' . Laucks 

TAL Metals I Cyanide 80z. Jar ~ Laucks 

Total Organic Carbon Collected in iar with metals / Laucks 

Hexavalent Chromium Collected in jar with metals t,/ Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron- Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;g/Jit,;vk MS/MSD Duplicate ID No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~7 of 5Z.4 

Sample ID No.: • Project Site Name: NIROP FRIDLEY (Phase I) 003-58-«), - O~ :-Jl~ 

Project No.: 6966 Sample Location: ~OC • rZ.7. 
Sampled By: r.c./Ji. 

[] Surface Soil C.O.C. No.: Ln - O~ 7 ~6-Il'dI'() 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: {)7 - 2.1 • '77_ Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 170"0 '-·l .... , ...... '" {f\4. ,~.~ $--.1 t..J/ ..se.-.. 
Method: DPT 10 l- ll.. 
Monitor Reading (ppm): 0.0 S ".,.,C.J Q, '" fDt-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, MoistUre, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collested Other 

TCl VOCs 2 oz. Jar V Field GC 

NAPl· UV Light Test 4 oz. Jar v: Field Test 

TCl VOCs 2 oz. Jar V/ Laucks 

TCL SVOCs AND PCBs Boz. Jar v~ Laucks 

TAL Metals I Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals / Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: Signllft f)~ MS/MSD Duplicate ID No.: 
See note. 

I! 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page68 of 5 L q --

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-OO~~'1~n. 
Project No.: 6966 Sample Location: I+oc.. ~~ 

Sampled By: -;r vJ / ;z: L-
[] Surface Soil C.O.C. No.: «-0/'::' 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O? • ~I - .., 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17/~ 
/").,. 1(, "''' .... Q ~.""'" ~;".., ~., •• """'" .. ....a W/.U"'-

Method: DPT S, .. "C 
Monitor Reading (ppm): ~ • I 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar v .... Field GC 

NAPl - UV light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl S\/OCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
Si

g
n"urel'J'J1-

MS/MSD Duplicate ID No.: ~ See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page69 of ?Za 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-56· 00 9- 0 S'". gA 
Project No.: 6966 Sample Location: ~ DC,- 1/-' 

Sampled By: ;J"U/;tl-
[] Surface Soil C.O.C. No.: (J,f. cU(J 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'7 -;1./-'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17Jo I,'!0J-o' ".,tc O .... &.Ift ~,~ ~~.~ ..... ..... cA; 
Method: DPT ..... , .. 
Monitor Reading (ppm): \.1.1 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

Tel VOCs 2 oz. Jar V Field GC 

NAPl· UV Light Test 4 oz. Jar V" Field Test 

TCL VOCs 2 oz. Jar Laucks 

Tel. SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

T utal Organic Carbon Coliected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle ),:lApplicable: S'·7· O.J.;/;u (;l/MSD Duplicate ID No,: 
e note. & ~~ 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 700f 52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB-OOI - 0'- .,( 
Project No.: 6966 Sample Location: A o~- 0Yjo, 

Sampled By: 'Sw :rL. 
o Surface Soil C.O.C. No.: 8£-0/(.) 

[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 - ~/-9' Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17 SO 
Dl 0 ~~ '"f' #.,,", IJ"...,,,, +';.,.. \ ~cJ,,:- J-, ........ ~,~ .. 

Method: OPT we.'" 
Monitor Reading (ppm): D.'i> 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar v' Field GC 

NAPl - UV light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Totai Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gn"UjIi 4V~ MS/MSD Duplicate 10 No.: 
See note. 

r 



SOIL & SEDIMENT SAMPLE LOG. SHEET 

Page 7 I of 52-4 .' 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-()O p ... 07-~ 
Project No.: 6966 Sample Location: ~~Z;-~2 Sampled By: 

o Surface Soil C.O.C. No.: 8/l. -~I (.) 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: ()7 ·~/-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: '~2 so>. 
~'-J J. ~1 

IJ~~A G~ ~~ , ,..,..".::..... :J-• ...-A 

Method: DPT S.~ 

Monitor Reading (ppm): D.O 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecte;V Other 

TCl VOCs 2 oz. Jar \// Field GC 

NAPl - UV Light Test 4 oz. Jar .\(" Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS J NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT rEST RESULT (circle one): + 

Circle if Applicable: 

s;g"?Lc:v~ MS/MSD Duplicate 10 No.: 
See note. 00:> ... 56- ~ () 1- 07 - gf{ 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 7Z-of 52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB-609 - 0' ·6~ 
Project No.: 6966 Sample Location: Ao'-f/-

Sampled By: -::Jv/jI..! 
[] Surface Soil C.O.C. No.: oil -cJ/cJ 

[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: {)"7 - '-J -, 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1'140 
6l~'k~~: tl. ..... 1f ~,M. I ..dl~ -..\ ~"I-\ ~""".:..c; 

Method: OPT ()t'IW~ u-I 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~ed other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPl· UV Light Test 4 oz. Jar tI" Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 
pH' Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

oQ On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
s;.n.t~ c;1J% MS/MSD Duplicate 10 No.: 

See note. 

tl 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 7 3 of 52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- () 0 ~ -0 '1-I1~ 
Project No.: 6966 Sample Location: !tDC - p/., 

Sampled By: c:rU/jL-
[] Surface Soil C.O.C. No.: /.J~-o/() 

[X] Subsurface Soil 
D Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: () ~ -.) I-t:; 7 Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

Time: ;).2-ff'O , I /J#I~J1 ~. ,-~ ~ _'-"e.~ oS" .. """",, Wi s 0-.., 
Method: DPT 3;2..1·3 f:, 01"."' .... vc.. ... !) -tJ':"'" "'" .... ;.<.01 ~~ .se"h~"s 
Monitor Reading (ppm): _(;.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

MC;>.nitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ Other 

TCL VOCs 2 oz. Jar "',L' Field GC 

NAPL· UV Light Test 4 oz. Jar .......... Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: $;on"""I'I'P /, 7/i:z~ MS/MSD Duplicate 10 No.: 
See note. 

.- ..J:I1. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 740f 5l.4 --

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- DO J -IO-J)1t. 

Project No.: 6966 Sample Location: fr- t/'l Sampled By: :n.')/SL-
[) Surface Soil C.O.C. No.: ~/o 
[Xl Subsurface Soil 
[) Sediment Type of Sample: 
[) Other: [Xl Low Concentration 
[) QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: {)7 - 21-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:~~r 
3b'J.40' 

IJ-.".k -FiN •• ~~.i"uI J- t/'c,t/, ~!iA.".,.,.t-" 
Method: OPT 6tNw ..... Sc.~ 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CoUected Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCL SVOCs AND PCBs 8oz. Jar laucks 

TAL Metals I Cyanide 8oz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Si9~~ MS/MSD Duplicate 10 No.: 
See note. 

/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 
/' 524 

Page 7'of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-S8· o&i-,,--(J~ 

Project No.: 6966 Sample Location: 80t rl,-
Sampled By: ~&..)/J'L 

[] Surface Soil C.O.C. No.: M-o/~ 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O) -1..1-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ~.>or 

'-[0' So Y'-{ 
Oc"h f,~ ~"~I"......I - ,,"".,) ,,""- 8 v "- .;...., 

Method: OPT 0"' ....... .s.~ 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA l 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colh;~ted other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl· UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;g;,,,£,.Lh 
MS/MSD Duplicate 10 No,: 
See note. 

{/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 71.of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB~ ';/ - I ~ -tJIt..... 
Project No.: 6966 Sample Location: /to ~~ 

Sampled By: 3"""c.v/:s"L 
[] Surface Soil C.O.C. No.: BIL""":(;II 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:Ol - ZZ-C,7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J~/S- '-/'1' Jo "I ~ I f)&tIlH &-D~'" ~"!:i ..c,~ 8"";"""'; &A-.A Loll oS 0_ 

Method: DPT S/,J" /tliJl ~ rS 

Monitor Reading (ppm): 0.3 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollecJed Other 

TCl VOCs 2 oz. Jar v'/ Field GC 

NAPl - UV Light Test 4 oz. Jar .,/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

E:h' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circl¢~plicable: 

Sign·7/.v~ ~cSD Duplicate 10 No.: 
e note. 

tI' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 77 of 5::4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- .D~ -J' -(}I'l 
Project No.: 6966 Sample Location: AD' -~ 

Sampled By: T...v/;rV 
[] Surface Soil C.O.C. No.: IJ"i. - 0 i I 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07- Z ~~-, Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17/0 
ttY hS-2 I)".,'" t..~ ,.,.;~ S.-t s:1L s-el,:..., 

Method: DPT IO/er--. ,., ~ "\ +.ev-.Io ...... .1... • 9""';;....,J ~~ 
Monitor Reading (ppm): O,() 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected;o, other 

TCl VOCs 2 oz. Jar V" / Field GC 

NAPl - UV Light Test 4 oz. Jar ~ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

,/ On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + orU 

Circle if Applicable: Sign""#! ~~.J;b MS/MSD Duplicate ID No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 
-l.4 Page7b of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58-00" -1l.f.-lJl( 

~~l- Yt Project No.: 6966 Sample Location: 
Sampled By: -0h~ 

0 Surface Soil C.O.C. No.: sh· Ojl 

[Xl Subsurface Soil 

0 Sediment Type of Sample: 

0 Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 - 2- 2 - 9 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: IZ_JO S-.:2 'J. S-r:,' 
t).~1; I,i,.,. tJ trlA;..u.d .sQ~ 

Method: OPT ~~I""-
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL. VOCs 2 oz. Jar V Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TeL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

PH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

."errous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

/'. On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or () 

Circle if Applicable: 
s;g"'tu,~ 6:O~ 

MS/MSD Duplicate ID No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 79 0 f 5Z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-s9. ~ - I$"· lSI/. 
Project No.: 6966 Sample Location: 

Sampled By: ~~:¥ 
[J SuJiace Soil C.O.C. No.: B~ 'llil 
[X] SubsuJiace Soil 

0 Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: OZ-~)...Jt7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ,130 
5'" f~ 60 • /)411'1t S'-/6 c:../'4 '3 w;~ M>1. 

Method: DPT 0 .. """"' "(h-,,; L, 
Monitor Reading (ppm): O. {) 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

.. Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV light Test 4 oz. Jar ~ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

oW Collected in jar with metals Laucks 

!':h' Collected in jar with metals Laucks 
cerrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;gn'::?L 6--zJLb-MS/MSD Duplicate ID No.: 
See note. 

.~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ~ :. of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58-~- 01 • 41 
Project No.: 6966 Sample Location: 

Sampled By: 
o;0c. 'I 
tt£L 

[] Surface Soil C.O.C. No.: Ll£ - Jo~ f:. (j/l'ui I , 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[l QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: J)}-.).2-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;l. 01 S-
0'/0 Lf I 

to(,)" I-~ .,... f/~ -.JI ~ p-:...,.J h-wA w;1l 

Method: OPT /J-,Al 6"4)"-"" ,...... It.-.!e./ 

Monitor Reading (ppm): 0,0 , 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Melhod: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle.s;ted other 

TCl VOCs 2 oz. Jar V .... Field GC 

NAPl - UV Light Test 4 oz. Jar VI" Field Test 

TCl VOCs 2 oz. Jar tI'/ Laucks 

TCL SVOCs AND PCBs Boz. Jar 7 __ Laucks 

TAL Metals / Cyanide Boz. Jar "7 Laucks 

Total Organic Carbon Collected in jar with metals ~ Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH' Collected in jar with metals 1/'/ Laucks 

Eh' Collected in jar with metals -17 /' Laucks 

Ferrous I ron' Collected in jar with metals V/ Laucks 

Sulfides· Collected in jar with metals v' Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

L Ie t.I L.« <;; 

,NJ~hJJ 6P(/~~Ms.LJf1Sf) 
7/JC, e ,or, C(" 1 ¥ 5 f'<) f- "-9',c-M C,( f (; 

Circle if Applicablei' 5,gn'?i &,V~ 
Gs/~ Duplicate 10 No.: LA L I C. r.:. 5" J. 'D u f 

See not. 003 58 ()f1J tJ/-<§S1&1 -
I' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ~, of 5b{-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-OO 'f . D 2.' ~ll 
Project No.: 6966 Sample Location: Ao,--g 

Sampled By: 1"L lJL.-
[] Surface Soil C.O.C. No.: L z..L - vc.~ t: D'1l-Oil 

j 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: 01"~:Z -,., Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;z.OJ$'" I f)A,A ~ ... o""'" -;;;tI\A. 0-/.. '" • .l~ ,-,-...,.J 5er ... Co. 

'1~ Y' Method: DPT ~/s-.c " ... .,., s"~"'1 0.;,""'" 
Monitor Reading (ppm): 0.0 , .. J'4c.. ~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar V", Field GC ~ NAPl - UV Light Test 4 oz. Jar v' Field Test 

TCl VOCs 2 oz. ,Iar ./ Laucks 

TeL SVOCs AND PCBs 80z. Jar 
.? 

Laucks 

TAL Metals I Cyanide 80z. Jar V .... Laucks 

Total Organic Carbon Collected in jar with metals \1'./ Laucks 

Hexavalent Chromium Collected in jar with metals V./ Laucks 

pH' Collected in jar with metals ,"iI./ Laucks 

Eh' Collected in jar with metals ;",-~..v"" Laucks 

Ferrous Iron' Collected in jar with metals I( 1"~ VX Laucks 

Sulfides' Collected in jar with metals tL,\ Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be periormed on 
samples designated for hexavlent chromium matrix spike analysis. 

ora 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;.oa'ljI t V~ MS/MSD Duplicate 10 No.: 
See note. , 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Surface Soil 
[Xl Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

GRAB SAMPLE DATA: 

Date:""~j'" 07-21. -Cf? 
Time: ;20 ')0 
Method: OPT 

Monitor Reading (ppm): O. 0 
COMPOSITE SAMPLE DATA: 

Date: Time 

NA NA 

Method: NA 

NA NA 

Monitor Readings NA 

(Range in ppm): NA 

NA 

NA NA 

NA 

NIROP FRIDLEY (Phase I) 

6966 

Depth 

Depth 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SAMPLE COLLECTION INFORMATION: 

Color 

Color 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Sample I D No.: oo3-SB-~. I).J; '1( 
Sample Location: _.e:;u.Jh'J~c,...-_4~ __ _ 
Sampled By: 7IlJ;jl-
C.O.C. No.: 4 7'- -,,~6 C J3/.. -")11 

Type of Sample: 
[Xl Low Concentration 
[] High Concentration 

i 

Description (Sand, Silt, Clay, Moisture, etc.) 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Analysis Container Requirements ColI~ted other 

~T_C_L_V_O_C_s ______________________________ -+ _____ 2_0_z_.J_a_r ______________ -r ____ ~y'~/~ ____ ~ __ F_ie_ld __ G_C __ ~~BR 
NAPl - UV Light Test 4 oz. Jar V> Field Test ) 

TCl VOCs 2 oz. Jar V / Laucks 

TCL SVOCs AND PCBs 80z. Jar V ..... Laucks 

TAL Metals I Cyanide 80z. Jar '" / Laucks 

Total Organic Carbon Collected in jar with metals V / Laucks 

Hexavalent Chromium Collected in jar with metals V / Laucks 

pH· Collected in jar with metals /IJ( I Laucks 

Eh· Collected in jar with metals ~ \ # Laucks 

Ferrous Iron· Collected in jar with metals Vt f../J V X Laucks 

Sulfides· Collected in jar with metals -- \. i/ \ Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis tor pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix.~ike analysis. 

UV LIGHT TEST RESULT (circle one): + 00 On separate sheet by FOL 

Circle it Applicable: 

MS/MSD Duplicate ID No.: 
See note. 

{/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 83 of -:jz4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-S B- ()() ':/.. - () f:L -1J.1l.. 
Project No.: 6966 Sample Location: AtJ(· ':L 

Sampled By: -rV~b 
[] Suriace Soil C.O.C. No.: i3.:IL-o I I 
[Xl Subsuriace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:l)7 - 22-",7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ,"04) 
l'tl-./~I 

L,§'" I- ll..,.,v"I f.it\A.. ;, ,...,..J;..~ ,vai-d $" • ..,..1\ 

Method: DPT 
h .,...." IN/ ,...-c."c.1 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

. Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

... Analysis Container Requirements ColleQed other 

TCl VOCs 2 oz. Jar "',.. Field GC 

NAPL - UV light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

oH' Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

ore) 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Si.n~ t tJ lii MS/MSD Duplicate ID No.: 
See note. 

F 



SOIL & SEDIMENT SAMPLE LOG SHEET 
// '-2.4 

Page tl, of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- (Kj./-O>"' (J1l. 
Project No.: 

D Surface Soil 
[Xl Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

GRAB SAMPLE DATA: 

Date: ,.v~ ~3i 07-.2.2-'" 
Time: ') O~ 
Method: OPT 

Monitor Reading (ppm): O.D 
COMPOSITE SAMPLE DATA: 

Date: Time 

NA NA 

Method: NA 

NA NA 

Monitor Readings NA 

(Range in ppm): NA 

NA 

NA NA 

NA 

SAMPLE COLLECTION INFORMATION: 

Analysis 

TCL VOCs 

NAPl - UV light Test 

TCl VOCs 

TCl SVOCs AND PCBs 

TAL Metals I Cyanide 

Total Organic Carbon 

Hexavalent Chromium 

pH· 

Eh' 

."'errous Iron' 

Sulfides' 

OBSERVATIONS I NOTES: 

6966 

Depth 

Depth 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

~~t-
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[Xl Low Concentration 
[] High Concentration 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

1-, ....... ~"1,:....cJ .sc,....,) ~'\ $-,1 
.sil~ £1",) I~"., .. I- b.,t • S-.s.,...".£c 

Color Description (Sand, Silt, Clay, Moisture, etc,) 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Container Requirements ColI~ted other 
V 

"'- Field GC 2 oz. Jar 

4 oz. Jar V Field Test 

2 oz. Jar Laucks 

Boz. Jar Laucks 

Boz. Jar Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + or C) 

Circle if Applicable: 

MS/MSD Duplicate ID No.: 
See note. 

On separate sheet by FOL 

Si9na.7JLure(s): , I .} 1-'-. _ 
/.,~ 1.~ A""2Z. /?'-41" 



SOIL & SEDIMENT SAMPLE LOG SHEET 
~ '7A Page fi-;J of~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-s8- eo" -0' -01( 
Project No.: 6966 Sample Location: ~-'i Sampled By: 

[] Surface Soil C.O.C. No.: f}. --~~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 7 - 2 2 - '17 Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

Time: ~/~ 
)01-2'7 

1J~,.Jt F,;v.." ~4'~ s .. -cA :,.,-.1,..., ;",.Jo ~ 
Method: OPT 8n- 5iJ~~ c , .. , , ..... .1.-;.., "' .. ~.~ .. ~.:..... 
Monitor Reading (ppm): 0.0 ,'-';"U s. ~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colleged other 

TCl VOCs 2 oz. Jar VL Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

/ ) On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + t../' 

Circle if Applicable: s;gn'/lL" tl!iz MS/MSD Duplicate ID No.: 
See note. 

t/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58· 0&'1-07-81{ 
Project No.: 6966 Sample Location: ~7i? Sampled By: 

[] Surface Soil C.O.C. No.: 8/- ~ 0 t I 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0)- t. 'L-'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J-J)O 

ZL{t.2.~ ~"A( I,;'" .j'" ,'r.....vI SA....,) "'/S.-. S .. "cA) 
Method: DPT 

O~ 
siN 14 ':Jr,,) 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL· UV Light Test 4 oz. Jar V" Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavaient Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

V 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gn.tu'~ 
MS/MSD Duplicate ID No.: 
See note. 

j/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page e 7 of 524-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-bD~- 0 f- Oll 
Project No.: 6966 Sample Location: 4<X.... --tf 

Sampled By: j iN I .] 4-

[] Surface Soil C.O.C. No.: {llf!. - 1..",// 

[Xl Subsurface Soil 
[l Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 -2 2 - '77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ~/ro 

~t'h3? ' f)~" Jr ~.lbw'" S .. ~ S// J.. -c./ql::J 
Method: OPT 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc_) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: -

Analysis Container Requirements ColI~ed Other 

TCL VOCs 2 oz. Jar V Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

PH" Collected in jar with metals Laucks 
Eh- Collected in jar with metals Laucks 

Ferrous Iro:1" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

ora 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;.n~6V~ MS/MSD Duplicate 10 No.: 
See note. 

I" 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 88 of 5 2 4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-59-03' - OL c'lJ~ 
Project No.: 6966 Sample Location: lJ.Qe -:), 

Sampled By: TR/J""L 
o Surface Soil C.O.C. No.: Lr~ -CJ09 } ~j( -01" 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[) Other: [Xl Low Concentration 
[) QA Sample Type: [) High Concentration 

GRAB SAMPLE DATA: 

Date: D7- ~'!J-If7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: It <fO 
kLJ 1J#4~ h f,'.v.. ,~.~ h...A~ ,,~N 

Method: OPT 0 ()/c.vh 
Monitor Reading (ppm): O.c> 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollesJed Other 

V/ 
, 

TCL VOCs 2 oz. Jar Field GC 

NAPL - UV light Test 4 oz. Jar '1// Field Test 

TCL VOCs 2 oz. Jar V, Laucks 

TCL SVOC~ AND PCBs 80z. Jar V/ Laucks 

TAL Metals / Cyanide 80z. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

"errDus Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or() 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S;O",#I J jJjIp MS/MSD Duplicate 10 No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page8~ of 52..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-SB- OJ. t - 0;2 i ill( 
Project No.: 6966 Sample Location: -!=?-~ -:> 'Y Sampled By: -4_J"Z 

[] Surface Soil C.O.C. No.: Lr/,,:. -009 £ &.<-cJ/ z.. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: OL~~ -'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: }J,}O , /)4",k 01.,,,;,, ~'.\.e. ~"..~ s.".4) J i 0- J.-J.~ 
Method: OPT 410 9' 1-0 1'110 "" I.~ H ~ ~""'~ 
Monitor Reading (ppm): /.0 01110'" K ~rIV'" t"1t~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc_l 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

.. Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements COllec:;.ed' other 

TCl VOCs 2 oz. Jar V ..... Field GC B NAPl - UV Light Test 4 oz. Jar y/ Field Test 
SR 

TCl VOCs 2 oz. Jar V/ Laucks 

TCL SVOCs AND PCBs Boz. Jar V/ Laucks 

TAL Metals I Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh· Collected in jar with metals Laucks 

Ferrous Iron- Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + -

Circle if Applicable: S"""7' j, Offi-r.. MS/MSD Duplicate ID No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page"O of 5Z.q. 

Sample ID No.: I 
Project Site Name: NIROP FRIDLEY (Phase I) OO3-S8- OJ ~. Q3 r 61f 
Project No.: 6966 Sample Location: 110(- J.l. 

Sampled By: 7(1/.::r? 
0 Suriace Soil C.O.C. No.: L/;{-oo';j £8R.~OIz.. 

[Xl Subsuriace Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-;1.3-97 Depth Color Description (Sane. Silt, Clay, Moisture, etc.) 

Time: '7UD 
~/h I~' 

O."h ,I ill\A. , ~ -J. Col.t"'.~ ~ tAA, i.-J 
Method: OPT {}~".. ~""'''' ItVI "v .. v'C-l 
Monitor Reading (ppm): I • j 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc,) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 
-

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle1'ted Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar v/ Field Test 

TCL VOCs 2 oz. Jar V/ Laucks 

TCL SVOCs AND PCBs Boz. Jar v/ Laucks 

TAL Metals I Cyanide Boz. Jar t/ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

r On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + °U 

Circle if Applicable: 
s;g711b~ MS/MSD Duplicate 10 No,: 

See note. 

1 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~' of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-56- 0 J; ~ 0'-/ - (M 
Project No.: 6966 Sample Location: l1o, -~3b 

Sampled By: -::T V/';1'b 
[] Surface Soil C.O.C. No.: fJtl!.-O I"t-

[Xl Subsurface Soil 
0 Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: I> 7-1..) ~ 'f 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17.?-r / Z Ie 16 /)4..,14. A ,'f.).- i; ... { .......L.- ,,.,...';"......c. ~c. .... 0( 'V/"' J.J._~ 
Method: OPT (O\.c ..... J-<. ~\·~e..\ -" h.,.,. to S ."", _" ...... , y 
Monitor Reading (ppm): J. S-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA .-

SAMPLE COLLECTION INFORMATION: . 

Analysis Container Requirements ColI~ed other 

TCl VOCs 2 oz. Jar ..... / Field GC 

NAPl - UV Light Test 4 oz. Jar v' Field Test 

TCL VOCs 2 oz. Jar laucks 

Tel SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh" Collected in jar with metals Laucks 

Ferrous I ron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;g~,","{fJL I, 1JJJ&-MS/MSD Duplicate 10 No.: 
See note. 

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 9i!... of -5.:.4 

e>38@ 
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- fJIJ't"- 0 ~ ... Oil 
Project No.: 6966 Sample Location: !JOe.. - J Y 

Sampled By: 'S~7:YL-
o Surface Soil C.O.C. No.: fl.1l.- ole.. 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 

0 QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-2,} - '17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I'~ r 

" 
k> ~O £Jut liN.. 

. ~ "3 ........ , ..... .J ... ~ '-
Method: DPT tJvr-- ~I,l. 
Monitor Reading (ppm): II. 'i 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle.Pfed other 

TCl VOCs 2 oz. Jar ."" Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Hot J J. Y t,'-' FLO 

Circle if Applicable: s;goa"JiL j, ;Oft--MS/MSD Duplicate ID No.: 
See note. 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 93 of -:;24 

03B@ 
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB~ 0 ~-Q1 

Project No.: 6966 Sample Location: B:!Zc. - 3> "i 
Sampled By: --

[] Surface Soil C.O.C. No.: -
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 61 -t.') ~'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 11V"D /lit' Method: OPT ~ rY_ Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

,. Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar LilUcks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

tJ~ 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + or -
lA,.,.... YJ~JII~ ,.,..t("" CO"~-fA~ ""'). II ~ 1"'-

0-0" .... k.1'to. 11- p'JJ.o ..... ~""'" c",J,.j.""'j ,,~~ .., (. 'Co 

lo~J.. d()~", 1-\.0.. "'-0) <. • 

Circle if Applicable: 

s;g~1Jfl-MS/MSD Duplicate 10 No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
-z.4 

Page 5 q. of ';> 

038@ 
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: DOS-56-a' - 07 - Gtt 
Project No.: 6966 Sample Location: !Joe. -3~ 

Sampled By: J(.)L;2l..-

[] Surface Soil C.O.C. No.: Gte -0 i z. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 -2' -"7 Depth Color Description (Sand, Silt, Clay. Moisture. etc.) 

Time: IYW fJ~"~ ~I~ I ,.,..J....-, ....... c.-"'S~ ::> ..... .-.AA.J 

Method: OPT )-'-1 ).}~ 0",,- ,5o,-t 
Monitor Reading (ppm): 0.1> 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TeL VOCs 2 oz. Jar ./ Fieid GC 

NAPl - UV Light Test 4 oz. Jar V' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: 

s~~ MS/MSD Duplicate 10 No.: 
See note. 

00) - 56 - tJIJ / - 0 f- t3~ 

p/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 95' of 5" 2.4 

038® 
Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-s8- Q.» - 0., -LJ rt 
Project No.: 6966 Sample Location: .. o~ -f' 

Sampled By: ~t..)/j 
• o Surface Soil C.O.C. No.: 13R. -01"Z. 

[Xl Subsurface Soil 
0 Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O)-1.J -'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J f3 Q O .... h '::~.~, ......".. e.o ... -'$ .... 

Method: DPT J-~ J. 32 t)~~-" 
,.....~ "",--" 

Monitor Reading (ppm): (;). &> 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle.Pfed other 

TCl VOCs 2 oz. Jar VL Field GC 

NAPl - UV light Test 4 oz. Jar v Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals / Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and SUlfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (cirCle one): + 

Circle if Applicable: 
Sign~~ ~ MS/MSD Duplicate 10 No.: 

See note. 

/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

o3~ 
Sample 10 No.: Project Site Name: NIROP FRIDLEY (Phase I) 003-58",*_ ~-6Il 

Project No.: 6966 Sample Location: 110, -Jf' 
Sampled By: ~<..J{~ 

[] Surface Soil C.O.C. No.: M di@#A-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

0 QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07- z,") ~'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ",4 

~ Method: OPT !'tiP ~Ve;(j 
Monitor Reading (ppm): 1Jt't 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV UGHTTEST RESUL T IO;'~" on.), + ~It 
On separate sheet by FOL 

fJ/~l-o", J"~~ .~' 

Circle if Applicable: s;gn~ 
MS/MSD Duplicate 10 No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 970f 524 

03B® 
Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-S~~-m -~ 
Project No.: 6966 Sample Location: 40 c.-

Sampled By: -:rw (... 
[] Surface Soil C.O.C. No.: BR.. - 0;" 
[X] Subsurface Soil 

0 Sediment Type of Sample: 

0 Other: [X] Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: D 7 - 1. ") -'I '7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 211../\ tJ-.rk fl~1 1'A1J,. _ ~ CO ..... 5J .5 _:-.c.I 
)10' h '-16 Method: OPT I>nw.,. SAJ 

Monitor Reading (ppm): f).1) 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~ Other 

TCl VOCs 2 oz. Jar -..,/ ./ Field GC 

NAPl· UV Light Test 4 oz. Jar t/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orG' 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gn7Jl u. V~ MS/MSD Duplicate 10 No.: 
See note. 

f 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 'J 8 of 5Z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-5B· OJ 1'-/I-I3A 
Project No.: 6966 Sample Location: I'.}.() C - ,)i 

Sampled By: ::r~/j"~ 

o Surface Soil C.O.C. No.: B.e-olZ: 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 -t.~-4'" Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ~ '2/0 t>1.,11 fM,.- Ikfti-. A-cJ. C014" I-f. ., .... ,-"'&000\ -.J-... 
Method: OPT 40'h'l4' r. () /, "vt.. S .. ....J ""'/ S·-' !1rc.v eA 
Monitor Reading (ppm): o .D 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~/ other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl· UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

a On separate sheet by FOL 
UV LIGHT TeST RESULT (circle one): + 

Circle if Applicable: s;gnatu21' 6 
V~ MS/MSD Duplicate ID No.: 

See note. 

/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~ ~ of 5Z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-ro 9 -I 2 - "If 

Project No.: 6966 Sample Location: Btu. -3.15 
Sampled By: ;:;wL,zL-

[] Surface Soil C.O.C. No.: Ble' -Ol ~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 7 ~;l) .... '7 Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

Time: ;)21./0 iJ40"1) ~ h c-.."Sc ,.,.;-d ~ 

Method: OPT 'iLfJo<f8 /J."ov .... -lo St,...J.. v/~---'- () .... V"e// 
Monitor Reading (ppm): ().I} OI,IoIL-

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt. Clay. Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~ed other 

Tel VOCs 2 oz. Jar V'/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

Tel VOCs 2 oz. Jar Laucks 

TeL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

S;76:V~ MS/MSD Duplicate ID No.: 
See note. 

/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page t~cof 524 --

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-0.3 f -I J-.tJt( 
Project No.: 6966 Sample Location: /10('3 'Y 

Sampled By: "J1.vL-,:.... 
[] Surface Soil C.O.C. No.: -
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()7/?)/'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ~:'1 /,Q 
file> A ~ -----Method: DPT ~C.OVe..o -

Monitor Reading (ppm): !J.n 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~ted Other 

Tel VOCs 2 oz. Jar ~.:s"oJ Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

~h' Collected in jar with metals Laucks 

Ferro;Js Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT ("~I' 0"'" • o~ On separate sheet by FOL 

5~~ VO'fJ cJ,sIvO)..I ,~:Jo ,c.-T-
t-I....... ACe~ J,~ " ... J-.. Coll..ec.H.J " 
lAV Sc.~ ..-.uk..,..." po ... "'d, ...... OLo.J I,~ 

Circle if Applicable: 

S7J!ttJfi-MS/MSD Duplicate ID No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page f~\ of 5::'+ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-DJY-I'i..- M 
Project No.: 6966 Sample Location: 11v,-3? 

Sampled By: :rvL~(.. 

o Surface Soil C.O.C. No.: 8£..-0& <-
[Xl Subsurface Soil 
0 Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: o 7 4 1.,"!> -q 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 'J-:J .ro 
5"zl.Sb 

Plfo/)c $,1J,,'J c.Jt:,~ vi fit, t.. ~/"s,.c;~ 
Method: DPT t),pc..Jt'\ 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

. Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ Other 

TCl VOCs 2 oz. Jar v.,.-- Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

+CI 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): 

Circle if Applicable: 

S;·7JitlJ~ MS/MSD DUplicate 10 No.: 
See note. 

;/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ,02. of 52..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B· 07) - 01 itl1l. 
Project No.: 6966 Sample Location: W;t 73 

Sampled By: 

[] Surface Soil C.O.C. No.: lTt.-C);Q E- /iL. ,-',3 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0., -1-'-1-" 7 Depth Color Description (Sand, Silt, Clay. Moisture. etc.) 

Time: "OS- Of. f./ 
O~,/j., I) yo." .... ?,'~ J..-.L--- 3 ,n.~.~ s .. ......, ~--',..., 

Method: DPT ~, Clw. .... V\ ; ..... h. Yo roN ff- •• ~.> io If 
Monitor Reading (ppm): O.c.J 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec;ted Other 

TCL VOCs 2 oz. Jar \/"/ Field GC 

NAPL· UV Light Test 4 oz. Jar V/ Field Test 

TCl VOCs 2 oz. Jar v/ Laucks 

TCl SVOCs AND PCBs 80z. Jar .// Laucks 

TAL Metals / Cyanide 80z. Jar ./ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

ora 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: 

Sill~f)A MS/MSD Duplicate 10 No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 1r:.3 of -52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B- 023- Q~ :'tJt1. 
Project No.: 6966 Sample Location: ~~O7} Sampled By: 

[] Surface Soil C.O.C. No.: i...'TL-C.'/U~ 6£-<..:..3 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07~ c.J-Q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /6/J 1).,,,1,, 1>,,--.. +-i-v... -.J ,...·eI. D ..... ;-.J ,'-110:, 
t(' h ~' Method: DPT h~ 

Monitor Reading (ppm): J,e:, 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collesf~d Other 

TCl VOCs 2 oz. Jar V/_ Field GC ~ NAPl - UV Light Test 4 oz. Jar v/ Field Test 

TCl VOCs 2 oz. Jar V/ Laucks 

TCL SVOCs AND PCBs 80z. Jar V/ Laucks 

TAL Metals I Cyanide 80z. Jar .,/ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 
pH· Collected in jar with metals Laucks 
Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 
SUlfides· Collected in jar with metals Laucks 

-
OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
s;goa~ (;.t.JJbZ-. MS/MSD Duplicate ID No.: 

See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-s6- 073 - 0 i t:tJ1\ 
Project No.: 6966 Sample Location: B.O( - 02 3 

Sampled By: -r~J'-
[] Surface Soil C.O.C. No.: '-TL -ale ~ I:J~ - t: j 3 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[l QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 - 2 '1-1:17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 16~J 
8 ~ /2. 

()tf/~ I-I:....~ -..cI-- '-J ('ov, .. ,,,A.4:,..J 
Method: OPT "I"D'-"'" SCf~ v/,fAlI'..A 
Monitor Reading (ppm): 2, q 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

I,Range in ppm}: NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Co"ej:ted other 

TCL VOCs 2 oz. Jar 7/ Field GC 3 NAPl - UV Light Test 4 oz. Jar 7/ Field Test 

TCl VOCs 2 oz. Jar .// Laucks 

TCL SVCCs AN8 PCBs Boz. Jar v/ Laucks 

TAL Metals I Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH. Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

S'"";1ltU~ MS/MSD Duplicate 10 No.: 
See note. 

f/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

I £24 Page c'of -.." 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-Ql> ·OV·t)1( 

Project No.: 6966 Sample Location: AO\... - 7.3 
Sampled By: T~ I..u-L. 

[] Surface Soil C.O.C. No.: R~ - c.-J,. 3 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

Date: () 7- ~ '"1- If 7 Depth Color ' Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I G, :} S- 0 ........ 0"""'", +,"v.. ,.. .. 1 .... _ ... ......,1 ~ ... ...."...c. 

Method: DPT 12 H Ito ,A'.-A. a_-.A '1M / ~-.,( ,_"....{ 

Monitor Reading (ppm): I. <./ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~ed other 

TCl VOCs 2 oz. Jar V'/ Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z, Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH· Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis, 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;g"'?)L tJ). in 
MS/MSD Duplicate 10 No.: 
See note. 

,.., --r 

t/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- D7,) -o,"'OIi 
Project No.: 6966 Sample Location: IJ t>C. • 7~ 

Sampled By: 7~L:rL. 
[] Surface Soil C.O.C. No.: U·c.i3 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O? - Z'1-C; 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1''10 /(,. h 2-0 f)-,A f>,r-w"," f..;.,.., ~ , -..) ~""5.( 8 VMOW 

Method: OPT ,,,,,...J 
Monitor Reading (ppm):2 0 \ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar v Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected In jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh· Collected in jar with metals Laucks 
Ferrous Iron· Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
s;gn7P6>~ 

MS/MSD Duplicate ID No.: 
See note. OC>~-~~ -()PI-O'J-ilTl. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 1(:'70f 52.-1-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- 01) - 0," -"If 
Project No.: 6966 Sample Location: 19-0'--(1'3 

Sampled By: 71(/71-
[] Surface Soil C.O.C. No.: BIZ - OJ 3 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07- t '1 ... '7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /(,) 
;)0 Jo~"f 

O"",kO~ .sO..A. f-,;"" b...1- _ ...... ~ 1.0 

Method: DPT 0/. 0', ;,.c.. t.o&411'1-( , .... ,'-../ Scc-.f 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Co]Jected Other 

TCl VOCs 2 oz. Jar V7 Field GC 

NAPl· UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s"nau tf,V~ MS/MSD Duplicate ID No.: 
See note. ....., 

77 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page/..)t:.of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- 07'- 07-01 

Project No.: 6966 Sample Location: /l}-iK - 0, '> 
Sampled By: 71( /;),i-

o Surface Soil C.O.C. No.: B/.:.·oi3 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 -~~ - '" 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17/0 "4 .... ~ G.-- -r,-;"",,"""" . ./ "".J (! 'Ow" ,-(.. !I_/~ 

)'-I~;A~ Method: DPT ,.. 0 ,;.- S .. -t 

Monitor Reading (ppm): I ,1.-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle;:ted other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Si·"tJl6~ ~MSD Duplicate ID No.: 
e note. 

{/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page /09 of -5 z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-SB- 07 )-01 - 61t 
Project No.: 6966 Sample Location: If.-OC-OJ3 

Sampled By: T~/:JI-
[] Surface Soil C.O.C. No.: BK-~ 013 

[Xl Subsurface Soil 
D Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 67 -Z"f-Cf7 Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

Time: 17 jO Ot:,yA .....) c"''t.,~~ 
. 

~ « , • ,-,-.,l. 
J.1I.J'2-

('\L , ........ 0_, 
Method: DPT t>,yD- 5,,~ 
Monitor Reading (ppm): O. c; 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

. Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar // Field GC 

NAPl - UV Light Test 4 oz. Jar ", Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I r~OTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gniJi {. O~ 
MS/MSO Duplicate 10 No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page " Cot 52.4-

073€; 
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB~ - DtJ.:-1JIl 
Project No.: 6966 Sample Location: ~c -07.J 

Sampled By: 7~c..-
[] Surface Soil C.O.C. No.: ~-Cli3 

[Xl Subsurface Soil 
0 Sediment Type of Sample: 
o Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-2'-1-t:t7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ,1 OJ 0 
.32'J. 3" \ J)~tI~ ~ f'f) eo&.A"'" ~-~"""""'c.J S .......... 

Method: OPT ~ ~/'r'4ve.-1 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle.s;ted other 

TCl VOCs 2 oz. Jar V Field GC 

NAPl - UV Light Test 4 oz. Jar v' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orCJ 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s,g""}l6 tJ~ 
MS/MSD Duplicate 10 No.: 
See note. 

i' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ill of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-07) -ID- elt 
Project No.: 6966 Sample Location: ~- 0),) 

Sampled By: Yb"" 
[] Surface Soil C.O.C. No.: .Bill. - Co'12 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 -'-I.{-'1' Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: )O~) j' 'Ie '10 O",Jr t:"" , .... :u,., ~-....( 
Method: OPT tJ~UO'\ 

Monitor Reading (ppm): C).O 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

". Analysis Container Requirements Colle!;ted other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar 7' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulftdes' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;g7d~ 
MS/MSD Duplicate ID No.: 
See note. 

7 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page II Lof 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-t11) -i/-/Jif 
Project No.: 6966 Sample Location: !OC - 0 1~ 

Sampled By: ;ru/JI... 
[] Surface Soil C.O.C. No.: u- C,,3 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'7 -OZ' -'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;}..114.0 1./0' J. Lf '-J I 
(),.t/n 6 ....... ",·eI,.- .. Iu oo .. r ... :;_.:....0 

Method: OPT I- DI,~ s~ w/~_.,.J 

Monitor Reading (ppm): ChO 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 80z.Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH· Collected in jar with metals Laucks 

Eh· Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
Sign~Y~tJ~ MSIMSD Duplicate 10 No.: 

See note. ff'-' 
1/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page {t3 of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-59- "72 -11. -81( 
Project No.: 6966 Sample Location: A-Oc..-7,} 

Sampled By: J""'fjl-, 
0 Surface Soil C.O.C. No.: ~~ - cUi 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07- Z"I...e,7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: :2lrO 
44 J. 4i 

(JAt''' o~ (,.:..c. , _.';..,) .s-...... ot 
Method: DPT oft O'~"" 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collt;l=ted other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar ,/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

d 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + o "-

Circle if Applicable: s;gnjJl &.f.)~ 
MS/MSD Duplicate 10 No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page" 40f 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- 07J-/J. -~~ 
Project No.: 6966 Sample Location: Au':'-7,3 

Sampled By: /VA 

[] Surface Soil C.O.C. No.: A...JA 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: r> 7 -,? "1- "7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;}.;:L2 " 
N~ M eeoVev:> Method: OPT C? 

Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

-jJ~ 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + or 

Acetak /,''U.,'" ,01- jc;_-J -.,J 

"'" ~'" '''' I'\o~ CoIVI.t. ~+ 

Circle if Applicable: S;··'''';}l.[7 
MS/MSD Duplicate ID No.: 
See note. r 

7 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-Q7 J ~ l'-{ -~n 
Project No.: 6966 Sample Location: AQ(- en 

Sampled By: :[i.vL,LL 
[] Surface Soil C.O.C. No.: (jyDK: BJ..' - 0,4 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()7- )1.j_ Cn Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

Time: d3ro 
i, ~b 

(k. A i:1'1.'-'\. .[;u" i ~ ~ (Cv."'';~ 5\../~,,,,,,,,l 

Method: OPT 52 f." o I,'w f\A-e.t (-".,.I'{ >~l "' ... ~ 
Monitor Reading (ppm): 0,0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monito, Readings NA NA NA NA .. 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements COllecJed other 

TCL VOCs 2 oz. Jar -J/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or & On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: Signot""I'I' !4 
MSIMSD Duplicate 10 No.: #t:-il r See note. 

,/ 
" 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I If. of 52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB~ - 0 1 f IJIl 
Project No.: 6966 Sample Location: ~g' l2 Sampled-By: ~IJS(" 

[] Surface Soil C.O.C. No.: l-TC. ·0" f 61:' co i~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07--[) - Ce7 Depth Color 'Description (Sand, Silt, Clay, Moisture, etc.) 

Time: / C,O'j 
0.10 4 

{)~.,Ii ,c~:J"~'~ S-""J~ r;/I-, S/,;ltt 
Method: OPT t> .... .., .... ~~f 
Monitor Reading (ppm): lI. 1 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~ted Other 

TCL VOCs 2 oz. Jar \/'/ Field GC ~ NAPL· UV Light Test 4 oz. Jar .// Field Test 
BR. 

TCL VOCs 2 oz. Jar .,/// Laucks 

TCl SVOCs AND PCBs Boz. Jar ..1/ Laucks 

TAL Metals I Cyanide Boz. Jar ./ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals ~ Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gn;p t OJh 
MS/MSD Duplicate 10 No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 117 of !;;z.4 

Sample ID No.: 
, 

Project Site Name: NIROP FRIDLEY (Phase I) 003-S8- OJ 7 - 02 "lllt 
Project No.: 6966 Sample Location: AOC-!)/7 

Sampled By: JW/SL. 
[] Surface Soil C.O.C. No.: (..TL-<.1il Z!B.r.! -(1::7 -
[X] Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [X] Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O:z ,do )" -,., Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: liL2- 0 Otlatlk 01'0"' .... t ....... o.."t ,..&d-., r:J "...-.) 'Sco .... ~ 
4'~ i' Method: OPT ~ 91o;c.fl ,50-- b/~"l. si H ,h..~ 

Monitor Reading (ppm): j ,2 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Co"e~d other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar V/ Field Test 

TCL VOCs 2 oz. Jar .// Laucks 

TCL SVOCs AND PCBs Soz. Jar .// Laucks 

TAL Metals I Cyanide Soz. Jar ,/ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orC' 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

S;·-;PJ.O~ MS/MSD Duplicate 10 No.: 
See note. 

//' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page USof ~2 4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-s8- 0/7 -l) '!1 { (J~ 
Project No.: 6966 Sample Location: !J.tJC - 0/7 

Sampled By: "J" t..J Z ::n-
[] Surface Soil C.O.C. No.: l7~ -ad {~-()I~ -

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0' ~ '2...-5 ... 77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 11,'1 r- A.I~ ~,0t.J +,'"wu. -J,,).. ~ .. 'Vi\rl~ S~ 
Method: OPT 8 It 12 
Monitor Reading (ppm): .5 .4 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA· NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar v/ Field GC § 
NAPL - UV Light Test 4 oz. Jar v/ Field Test 

TCL VOCs 2 oz. Jar v/ Laucks 

TCL SVOCs AND PCBs 80z. Jar V/ Laucks 

TAL Metals I Cyanide 80z. Jar t/ Laucks 

Total Organic Carbon Collected in jar with metals / Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Odov- - O"-'Q,.",-, , 5 f .... 1t ~ '" s~1/ 

Circle if Applicable: 

Si'""P60~ ~oSD Duplicate 10 No.: 
e note. 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page II~ of -SZ<f 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-",' - o'::t.-tJ(l. 
Project No.: 6966 Sample Location: ~O'-~7 

Sampled By: :rwl. L 
[] Surface Soil C.O.C. No.: BPZ-(J/:;-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 - ::2 )-'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17m D .. -I'r. ~.~ II· .......... ~ :; ,;; ... ..,1 S.-J 
Method: OPT JI~/{P Tt:.tII. 

Monitor Reading (ppm): , ·1 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

,. Analysis Container Requirements Collec;ted Other 

TCl VOCs 2 oz. Jar V Field GC 

NAPl - UV Light Test 4 oz. Jar ../' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 
pH' Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 
Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

oU On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Sig7)16iJ~ MS/MSD Duplicate 10 No.: 
See note. 

tl 



SOIL & SEDIMENT SAMPLE LOG SHEET 
, 1..0 ,;:;2/1 Page I of./ 'I 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-5B· DI Z -05""-1J1-
~oC-0I7 Project No.: 6966 Sample Location: 

Sampled By: "71(/7(.. 

o Surface Soil C.O.C. No.: BR·olj-
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
o QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 01-2>-'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: • 71'S" Ov/{ tw- fi"-.. ~ -.J e.""'I. ~v.i-' I" h 2.0 Method: OPT """.,,) o.v / pe-. ",vo;. .... ....,j 

Monitor Reading (ppm): J.:> 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar V Field GC 

NAPl • UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

Tel SVOCs AND PCBs Boz. Jar laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

C) 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S;f2t. !Jh MS/MSD Duplicate ID No.: 
See note. 00) -"jlj - '()(J 1-10- 6t? 

, 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-5B- 017' 01.-811. 

Project No.: 6966 Sample Location: 14 0 f#-Z 
Sampled By: :Jc.J l-

[] Surface Soil C.O.C. No.: iJ~ U/,;i 

[Xl Subsurface Soil 
D Sediment Type of Sample: 
D Other: [Xl Low Concentration 
[] QA Sample Type: D High Concentration 

GRAB SAMPLE DATA: 

Date: 07-~S --r1 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17~') 
d-DJ.2~ 

iO....-f (:;~ YV'lI,'-J S,.""J 
Method: DPT ~~ 
Monitor Reading (ppm): ),"1 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar i// Field GC 

NAPl - UV Light Test 4 oz. Jar v' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;g";f1&. ~ MS/MSO Duplicate 10 No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ,2- lof sz.4 --

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB- 017 - 07 - <Sit 
Project No.: 6966 Sample Location: If-Dc. - D17 

Sampled By: Jt..)/~'-
[l Surface Soil C.O.C. No.: B~-<.l'S-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-Zr-77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:/7 >0 tJ*f~1r ~,:u. -' -.t- " ... :-v ~ w....#-
Method: OPT :;...., f.p ;;. 51 tJ,. ... -
Monitor Reading (ppm): 3 .. r-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar v'/ Field GC 

NAPl - UV Light Test 4 oz. Jar ....... Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

C' On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

) 
o /' 

Circle if Applicable: 

Si.n7Ji60~ MS/MSD Duplicate ID No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page Il) of -5 Z.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- 0/7 - D'i - 6'l 
Project No.: 6966 Sample Location: A-~ c - On 

Sampled By: ::rW/"Jt". • 
[] Surface Soil C.O.C. No.: B.~ ·ul S-
[Xl Subsurface Soil 
[] Sediment Type of Sample: . 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-'l:r- C, 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I 'i I) 
;;'~to3~ 

{)Ot~J( ~ ........ t"\ (,~ b~ "",,",I~~ 't"'CaI~ec,.( Sc...Q 
Method: DPT to Oh'vc. 
Monitor Reading (ppm): /.7 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle5ied other 

TCL VOCs 2 oz. Jar ""'." Field GC 

NAPL - UV Light Test 4 oz. Jar "'" Field Test 

TCl VOCs 2 oz. Jar Laucks 

TeL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;g";pL ~£?~ MSIMSO Duplicate 10 No.: 
See note. 

I' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-OI7-09-~ 

Project No.: 6966 Sample Location: A-(){- 0/7 
Sampled By: _ :rv/ .. :n ... 

[] Surface Soil C.O.C. No.: (r;. ~· .. ;ri;- 1J4 
"--

[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-~S-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ')-/)'7.... r- ND A k--CcJVfr! Method: OPT ~ Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollecJed Other 

TCl VOCs 2 oz. Jar --v"7:5l... ) Field GC 

NAPl - UV Light Test 4 oz. Jar v...&. .7t..,...) Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): 06& On separate sheet by FOL 
+ 

-r.<.... 

Circle if Applicable: s;.nai/LtOJBz MS/MSD Duplicate 10 No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 
,./ 5'2-4-

Page 1'-"of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- on-/()·iJ4 
Project No.: 6966 Sample Location: 

Sampled By: 
-9eJC ~/"7 

?YLJ'L 
o Surface Soil C.O.C. No.: B~· Oi~-
[Xl Subsurface Soil 
o Sediment Type of Sample: 

o Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0' -1. f·q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;),110 
J~ k'iO 04v'~ 6fl'-1. J,~,. ~ , r-.J C"'c'W-e tJ~r:'~ 

Method: OPT to Oll~ ~~wJ 
Monitor Reading (ppm): J. ') 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar vI Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

V 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;~ ~ MS/MSD Duplicate 10 No,: ~ 
See note. 

f' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

0.:>3·· 5B .o17-II-BR 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: .gsa 88 f}/7 IJc~~3 
Project No.: 6966 Sample Location: A~ c· ()I 'I 

Sampled By: :7t.J/3'L-

0 Suliace Soil C.O.C. No.: (8'11J6: 'RR-Lit 5 
[X] Subsuliace Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O'-lr'-t;7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time::J./ 4<2.. 
<-;0 ~ '1'1 

f}ci'X ~/~~ ~, c,-, .. ",,(,-.p __ ~ 
Method: OPT (J~ J.o ('"o..~ ~ ~t';...J:.-...I o/.:J'l'C.vJ 
Monitor Reading (ppm): s:Z Oh--.. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollI;cted other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl • UV light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCL SVOCs AND PCBs Boz. Jar laucks 

TAL Metals / Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S'.011 (../)1 MSfMSD Duplicate 10 No.: !-~ ........... 
See note. 

I" 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B· 017- I ~ -~ 
Project No.: 6966 Sample Location: »Oc. -12 

Sampled By: J'wLjl-
[] Surface Soil C.O.C. No.: il..1~,oi5 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: () 7 - 'd. S'" - Cf 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;;l.~ IS-
44 J.L./'8 

OA",I< ;,"-., ~I~, c-J c.-.'St ,.,..i",ecJ 
Method: OPT 6~olo)"" .sc. "'" ~ ~ oI"~ I ~ fo '" I to eo", A II!:J 
Monitor Reading (ppm): ~. f elc;~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar V Field GC 

NAPL • UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlenl chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + d On separate sheet by FOL 

Circle if Applicable: 

Si·l1t~$ MS/MSD Duplicate ID No.: 
See note. 

f 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page il8 of -52-4 --

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB· 01' -011 (JII. 

Project No.: 6966 Sample Location: doc-oil. 
Sampled By: ~If.LT.'..:. 

[] Surface Soil C.O.C. No.: '-T'- -0 II ~ M-o lb 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: D? - 2..{, - 97 Depth Color Description (Sand. Silt, Clay. Moisture. etc.) 

Time: IJIS 
o too 4' 

f)".,/J( ~"Olo.l"" t:,.~ 9 v.·,.....J S' I: .... .( "', .J.... .$0..... b I" ,If 

Method: OPT h:) ,t. ... S .. If ~ ","""''' , 
Monitor Reading (ppm): 0·0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colie.s;ted Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl . UV Light Test 4 oz. Jar v/ Field Test 

TCl VOCs 2 oz. Jar all Laucks 

TCl SVOCs AND PCBs Boz. Jar V Laucks 

TAL Metals / Cyanide Boz. Jar // Laucks 

Total Organic Carbon Collected in jar with metals V Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS / NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Si.n'116~ MSfMSD Duplicate 10 No.: 
See note. 

y 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page Il..~ of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- O/~ -02; 81 
Project No.: 6966 Sample Location: !J. Q C - 01' 

Sampled By: -rRL.:n. 
[] Surface Soil C.O.C. No.: L 7(.. -Oil i 8~ -c i<'c. , 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O)-;)'b - 92 Depth Color Description (Sand, Silt. Clay. Moisture. etc.) 

Time: 133 0 4'~ 'if' (4'" ve,,~ f,~ "v,.~ & i/,.. S .... c.t 
Method: DPT 

Monitor Reading (ppm): D. I 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColIl}Cted Other 

TCL VOCs 2 oz. Jar v'~ Field GC 

NAPL - UV Light Test 4 oz. Jar v/ Field Test 

TCl VOCs 2 oz. Jar v/ Laucks 

TCl SVOCs AND PCBs Boz. Jar V Laucks 

TAL Metals I Cyanide Boz. Jar ..// Laucks 

Total Organic Carbon Collected in jar with metals V Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
s,g .. ,;;)I. 6, 1J~ MS/MSD Duplicate ID No.: 

See note. 

V' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I J~ of 5L<1-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- 01' - (),) { ~~ 
Project No.: 6966 Sample Location: 11_0C·0/1. 

Sampled By: '"f7U::rJ-
[] Surface Soil C.O.C. No.: Ln. -01, ~ t31t. - 0 I" . 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: - [] High Concentration 

GRAB SAMPLE DATA: 

Date: Q 7 -~, - 97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: IJJD 8 'h I~' Ita" fl~ w.J. ~;- ""...,~ s.~ "" 
Method: OPT " .... "e I 
Monitor Reading (ppm): O.CJ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar V. Field GC [2 
NAPl - UV Light Test 4 oz. Jar V Field Test 5 
TCl VOCs 2 oz. Jar v Laucks 

TCL SVOCs AND PCBs Boz. Jar V. Laucks 

TAL Metals I Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals V Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or () 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S;.'''#L 6Vfire MS/MSD Duplicate ID No.: 
See note. 

tY 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 131 of 52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-S8· (JI' -0'1 -fl.//. 
Project No.: 6966 Sample Location: ]J.D"{..- 0" 

Sampled By: T !lL.:Jl,.. 
[] Surface Soil C.O.C. No.: 81L -OLb 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[J Other: [Xl Low Concentration 
[J QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 7-;}.' -9] Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1'10 S-
I ,,' 

00.,,1< G ... OI.)~ +,.-.. ~ i1>A.&,,J.;. .. eJ-';...A r. .. ..,J ~/ ~ 
Method: OPT I"J.' I. +0 , .. "" ,on.,,~1 

Monitor Reading (ppm): 3. Cf 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Col!,ltcted Other 

TCl VOCs 2 oz. Jar ,.1/ Field GC 

NAPl· UV Light Test 4 oz. Jar v' Field Test 

TClVOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s,gn,,")! t, tJ..lto, 
MS/MSD Duplicate ID No.: 
See note. 

f' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagel3 z...of ';)24 --

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-Oli2- 0 $""- 8~ 
Project No.: 6966 Sample Location: !J:.O( - Oil. 

Sampled By: -:ywZi1-
[] Surface Soil C.O.C. No.: [lil-alb 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 01,?'-i7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I '-I 'to I' h 2,0 ..,. q", II~,~, tc) .... "'S (. 9v.;,:...ec.l 
Method: OPT Sc,....J 
Monitor Reading (ppm): 2.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colleged Other 

TCL VOCs 2 oz. Jar '11'/ Field GC 

NAPl - UV Light Test 4 oz. Jar ,/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orC) 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;·";;t11JW MSIMSD Duplicate 10 No.: 
See note. 

t' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page/3"3 of -524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-s8-0". - 0 1.- on. 
Project No.: 6966 Sample Location: ijt)c -0('* 

Sampled By: :r 1..12jl-

[l Surface Soil C.O.C. No.: Bd-C ((;. 

[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 -,;).'- 97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: IY.30 
~O h ')..'-/ 

Oe.t'K O~ (},'....A" ~, t:D~ ... .s-e, v~ COlo4".se. 

Method: OPT ~ Of I v-.. ,-.,:....u ~ ... c.. S':'..w wJ,eIIt c:..-\ 
Monitor Reading (ppm): ,.')... I,. ... ~ ... !J,"-v,.1 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~ted other 

TCl VOCs 2 oz. Jar '1'/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals I Cyanide 80z. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

ora' 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;g~6.z)~ MS/MSD Duplicate ID No.: 
See note. 

f" 



SOIL & SEDIMENT SAMPLE LOG SHEET 
.d /2.4 

Page'" of "J 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-SB- 0,,·07- IJfl 
Project No.: 6966 Sample Location: 110C-oII, 

Sampled By: -;)w/~'-

0 Surface Soil C.O.C. No.: !i.,z -aLb 

[Xl Subsurface Soil 

0 Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07~2'-C;i Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1"1 '-I ) aLI \~ d~' o .. tllf ~~. u. ~~""/~S"""'" I.J I" ..-c-'....f 
Method: DPT C>~ 
Monitor Reading (ppm): 0, , 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle;:ted Other 

TCl VOCs 2 oz. Jar \77 Field GC 

NAPl - UV light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;gI1'6z)~ MS/MSD Duplicate ID No.: 
See note. 

ty 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-5B- Ql' - O~- IJa 
Project No.: 6966 Sample Location: I1Q( -0£' 

Sampled By: 'Jut:!'£.. 
[] Surface Soil C.O.C. No.: f 8...e ~G 1<'; 

[Xl Subsurface Soil 1>~P ON B~-Ol' 

[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: D7-'d.t.-'17 Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

Time: , r"lr /)~.,I( ~ I. c:...o"''''Se. h ~ Co~"'c ,-,:....a 
Method: DPT ~g ;'3')... f>.r- ,......~"c Saoo.cA " __ 1,,,\ ; ... 1.- ;';..... 

Monitor Reading (ppm): 0.0 
" ..... ~ s .. "..;. 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt. Clay. Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar 7.- Field GC 

NAPl . UV Light Test 4 oz. Jar .,/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

i'errous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

S;."~&!J~ MS/MSD Duplicate ID No,: J) PI 
See note. 00) - ~6 --&Ii - 1/ - 1$1<, 

(b/ / 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page/~' of 52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- OJ' -Oc,-/llt 

Project No.: 6966 Sample Location: IJ U-( - OIl-
Sampled By: ;:rL.JLJ',-

[] Surface Soil C.O.C. No.: fjll -<l ib 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07- '). (, - '77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: -' 7;;' 0 
3;1 1.3f> 

0,..",1( ~ I,;""" ~, eo ...... s', tft.".~ ........ OSC 

Method: DPT 4j .... ,..,.) S-.J. w/,ve-vcA c/C;) ,;.. 

Monitor Reading (ppm): 0,0 ~ e.,.,J c:>C ~kI... c. c.c .l."i~ ,~~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~ other 

TCl VOCs 2 oz. Jar .// Field GC 

NAPl - UV Light Test 4 oz. Jar ./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gn,'?j1 &.Ut.Mo/ 
MS/MSD Duplicate 10 No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

PageiJ7 of 52..4 
/0 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB- O/(p -'P!. 6" 
Project No.: 6966 Sample Location: ,40 C • OL (, 

Sampled By: ~~:rL-
[] Surface Soil C.O.C. No.: 8~ - otE':. 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 7 -:J' -9 / Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I nt> 
-:>'- k'!>'g tJ~ I~ .... ~++; C. I&'!:J 

Method: DPT 

Monitor Reading (ppm): O. ~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collj!cted other 

TCl VOCs 2 oz. Jar _v'..- Field GC 

NAPl - UV Light Test 4 oz. Jar / Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gnat/jL c;, i2/.L 
MS/MSD Duplicate 10 No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-SB- OIY - D'; 6/t 
Project No.: 6966 Sample Location: ~QC - Ol'i.. 

0 Surface Soil 
Sampled By: g~L 
C.O.C. No.: c§:>;;;;;z. ~·t1K-o I' 

[Xl Subsurface Soil LTL-o" 

0 Sediment Type of Sample: 

0 Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-'" -'I, , Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: j.:J.I+tJ I) ~ 0 (z:~ O' k y' n ' 3"i~';" (:; ....... ,.,.,;..-) s .. --' c..J/-'~V'" 
Method: DPT s-.; 

Monitor Reading (ppm): ,. , Or.v~6~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colleped Other 

TCl VOCs 2 oz. Jar V Field GC 

NAPl· UV light Test 4 oz. Jar V/ Field Test 

TCl VOCs 2 oz. Jar v/ Laucks 

7CL SVOCs AND PCBs Boz. Jar V./ Laucks 

TAL Metals I Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals /" Laucks 

Hexavalent Chromium Collected in jar with metals 'rI' Laucks 

pH' Collected in jar with metals Laucks 

EN Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: Si"":!' u,J.JiFz MS/MSD Duplicate 10 No.: 
See note. 

//' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 13'1 of 52..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- & p~(I~ ~Dof 
Project No.: 6966 Sample Location: AOC-OIP 

Sampled By: TI?/jL 
[] Surface Soil C.O.C. No.: LT~-OIZ. ~ 8~-<J1(,. 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-''''-'''' Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time~ I,) ~~)(r-s,. 
L/h'/1 

O .. A 6.-.-.. -I,:"" &-l ~ j""--'" ~.,..,J 
Method: OPT , "",/,...,c.l 
Monitor Reading (ppm): ;)'?-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor .Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collepted other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar v'/ Field Test 

TCL VOCs 2 oz. Jar -77 Laucks 

TCL SVOCs AND PCBs 80z.Jar 77 Laucks 

TAL Metals I Cyanide 80z. Jar .,/ Laucks 

Total Organic Carbon Collected in jar with metals / Laucks 

Hexavalent Chromium Collected in jar with metals .,/ Laucks 

pH' Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron- Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

~ ~ 
/ 

Circle if.Applicable: 

Si7Jll6V~ ~/MSD Duplicate ID No.: 
See note. 

17 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ~ of 52.,/-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-OI'-O~ ~~fl 
Project No.: 6966 Sample Location: ?n'15-,-Olf Sampled By: 

0 Surface Soil C.O.C. No.: LTL-O,Z. ~ tJ.1?. -(j/7 

[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

DateD 7 - ~ " - Cf 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J-!i. ye-. / if :FO f{9 i,;"" jo'icl~ S .. "",c1 c..Je IJ <So II f.e.J 
~~ -

Method: OPT I?- /""" 
Monitor Reading (ppm): /. b 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~ed other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar V/ Field Test 

TCL VOCs 2 oz. Jar Vj Laucks 

TCL SVOCs AND PCBs 80z. Jar V~ Laucks 

TAL Metals I Cyanide 80z. Jar V / Laucks 

Total Organic Carbon Collected in jar with metals / Laucks 

Hexavalent Chromium Collected in jar with metals .,/ Laucks 

pH" . Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 

.. mpl" ''''9"'''' to, h",,,,on' ,'uom'"m ~Ok' ,",I"" 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: 

S'9
n"";jJL ?U~ MS/MSD Duplicate 10 No.: 

See note. 

f/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page Jq{ of 52-1-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- l}J 9 - 04 -~ 
Project No.: 6966 Sample Location: !tOe. -O/~ 

Sampled By: Tf{Z7'-
[] Surface Soil C.O.C. No.: {;1l..-oL7 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 ")-.~H. - q., Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: __ ~C" LGCUV::J", f)q~K t'-~ A...J ~ ~ v-r,:""; 
Method: OPT 1'J.~/b 81'O~'" S4~ ~/f'eCil\ ,v-.V'e;l 
Monitor Reading (ppm): '2,3 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Co~ected Other 

TCL VOCs 2 oz. Jar o/j Field GC 

NAPl - UV Light Test 4 oz. Jar v' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Si9iJLt~J4 MS/MSD Duplicate ID No,: 
See note. ()O) - j e - 0 P I - 11. ... (3 R 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B· ott- oS" - 0" 
Project No.: 6966 Sample Location: ~OC-O/l. 

Sampled By: :5Wpt-
[] Surface Soil C.O.C. No.: ~L-on 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:~7 -~, -Clfi Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:-J.!).f.e- l.. G i (;('1'''3 
J~ ~)iJ 

t) .. r'~ Srlll""'''' I/~/~" 4.cJ J~ e ........ sc .. ~".,.:a.I 
Method: OPT s~.....cA 
Monitor Reading (ppm): 21 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColJecjed other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPL • UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;g"7itU~ MS/MSO Duplicate 10 No.: 
See note. 

77 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page/43 of 52..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- ()''f.-o'- 6R 
Project No.: 6966 Sample Location: I!OJ:Oli 

Sampled By: YW/J-t-
[) Surface Soil C.O.C. No.: 8.~ -on 
[Xl Subsurface Soil 
[l Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [) High Concentration 

GRAB SAMPLE DATA: 

Date: ()7 - ~6-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: _1....:::1'--'" ~.:l O;;lS- 0 .. ",1( If ........ o...J ...oc.e!.' tJ~,~ Sc.~ 
:2-0 ~ '-'1 Method: DPT Ij~ 

Monitor Reading (ppm): s: r 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Cola,cted other 

TCl VOCs 2 oz. Jar ..// Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals I Cyanide 80z. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals - laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or:) 

On separate sheet by FOl 
UV LIGHT TEST RESULT (cirCle one): + 

Circle if Applicable: 

S7t.tJ~ MS/MSD Duplicate 10 No.: 
See note. 00;) - Sf> - OP I - / ~-(Jr<. 

J7 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page/440f 5z.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-56-01 ~ - ()7-tJlf. 

Project No.: 6966 Sample Location: 4(2c - olr 
Sampled By: ::n,J):;-L-

[] Surface Soil C.O.C. No.: /j~ .0,7 

[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-:lL-'t7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 9-040 tJ if '" If. b 0'8"\0)"" .?/~ ~~,~ veIl s..,h..J SCIo....J,. 

Method: DPT ~'jJ. '-1 nO".,..... 
Monitor Reading (ppm): '2. '2.. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec;ted other 

TCL VOCs 2 oz. Jar \77 Field GC 

NAPL - UV light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals / Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

o[) 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;g? p).JJ=,-
MS/MSD Duplicate 10 No.: 
See note. 

f' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-sB-OI1-0f -131( 
Project No.: 6966 Sample Location: /Jo( - ~l2. 

Sampled By: :)c..;LJ"L 

[] Surface Soil C.O.C. No.: fi.~ -Co i 7 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0.., - ~, -'j7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;)..I(JO /)4~k r:/~ ~ ~ 'VG(~ s"o..c.A. 
Method: OPT ~~ 1-.3:;' (j~ 
Monitor Reading (ppm): /. b 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~d other 

TCl VOCs 2 oz. Jar YL Field GC 

NAPl - UV Light Test 4 oz. Jar vi' Field Test 

TCl VOCs 2 oz. Jar laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Meta[s I Cyanide 80z. Jar Laucks 

Tota[ Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 
Eh- Collected in jar with metals Laucks 

Ferrous [ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Ana[ysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or) 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 5;"")1 t2 /~ 
MS/MSD Duplicate 10 No.: t, .a;l1 ~-
See note. 

, 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 14~f _52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58-01 ~ - O~ -S~ 
Project No.: 6966 Sample Location: !tOe. -Ol ~ 

Sampled By: ::;-1,.} L.J:.I-
[] Surface Soil C.O.C. No.: B~-oH~ 
[Xl Subsurface Soil 

0 Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-;t7- ~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /3/0 
3~h3~ 

OQ I" X f,V1">Wt'\ +/~/~~ CJOu/S-I::... 
Method: OPT ~ OJ,'ve. eV"""~"'ed .s~V\cL 
Monitor Reading (ppm): O.d.. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~cted other 

TCl VOCs 2 oz. Jar V" Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: 
Signat;JL 6, V~ 

MS/MSD Duplicate ID No.: 
See note. 7 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 1470f 5Z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- O. g ~ I 0 - t3~ 
Project No.: 6966 Sample Location: ItO<..-Oli 

Sampled By: :ruZ:rL-
[] Surface Soil C.O.C. No.: f3.£.CI B 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 -~ 7 - t:t 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1330 
36 1 ro 40 J 

0...,1. t:3 "'01.01"\ f"~ ~ ~,~"'" ' .... ~I~c:cl .s"ovl-
Method: DPT :t-o o ,,'ve 
Monitor Reading (ppm):3.0 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

.. Analysis Container Requirements Colle.-ted other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: Signature(~~ ~ 
MS/MSD Duplicate ID No.: 
See note. 1/ 60-

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 14(; of -52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B· 01 B. - II· t3~ 
Project No.: 6966 Sample Location: A OC- OJ f.. 

Sampled By: 'JWLJ.I-
[) surface Soil C.O.C. No.: &-c,L'C 
[Xl Subsurface Soil 
[) Sediment Type of Sample: 
[) Other: [Xl Low Concentration 
[) QA Sample Type: [) High Concentration 

GRAB SAMPLE DATA: 

Date: 07 - ;l7- 97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1350 
'-I0}04'/ 

DOIY"k 6 .. ~ (,.~~ ",ee'I·_. CM.J G()",'"Sc.. ,-,;'cc.t 
Method: OPT "-0 0';,,(. pt')OY"/~ .seY""J.-.c.cl .sQ~ w /fJeo.. 
Monitor Reading (ppm): ::J. > ~"',,"e.1 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~ Other 

TCl VOCs 2 oz. Jar v7 Field GC 

NAPL· UV Light Test 4 oz. Jar V Field Test 

I CL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
s;gnJl-~~ 

MSIMSD Duplicate 10 No.: 
See note. 

(I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page /4 ~ of 5l.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-SB-OI ~~/a-(3{l 

Project No.: 6966 Sample Location: AOC-Olfi> 
Sampled By: ~c.J/:JL. 

[] Surface Soil C.O.C. No.: &·O(~ 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07' d.7 - C, 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1415 () 1!If" k is ""ow"" f,;"CoJ ""eel l~fO'\, '0 ...... Se.,J,r""""'~" 
Method: OPT 4'1 f04 8 }o Ol,ve- poo ... I:, .sovJ. ~4",d ...., peo.. ~ ........ "el 

Monitor Reading (ppm): .3 ' :;l. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle;:ted other 

TCl VOCs 2 oz. Jar v'~ Field GC 

NAPl - UV Light Test 4 oz. Jar \I Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals / Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH' Collected in jar with metals laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orG' 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle .!L..Applicable: 

Sign"J16V~ c:t~SD Duplicate 10 No.: 
e note. 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 

'

-0 /2-4-
Page':> of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- Ol8.- 13 -sg 
Project No.: 6966 Sample Location: ~ OC- Qli 

Sampled By: JWL~L 
[] Surface Soil C.O.C. No.: 8~- Ot & 
[Xl Subsurface Soil 
o Sediment Type of Sample: 

[l Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07· ~ 7- ~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1435 
5a:~o5tf~ 

D~.;k ,b"o~", {,~ a-d ,"(!d,~ ~ ..... ,-",e'" S""Q..,d 
Method: DPT -1-0 0" lit.. 
Monitor Reading (ppm): 3. 5 LJ <6'fb sa' 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CqJfected other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar ./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: Si'76 ~ MS/MSD Duplicate ID No.: 
See note. 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 
;j"( ojL4 

Page of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB· 01 ~-I ':i-O~ 
Project No.: 6966 Sample Location: A-a( ~ C218 

Sampled By: :5&.Jl!'-
[] Surface Soil C.O.C. No.: 12.e -elL '0 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: .0°2-;). 7-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1"5""0'""0 

11/0 It. Method: OPT ~c..-oVCV~ 
Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Re(ldings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

" ". Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals f Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH· Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

o~t 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

·rl 

Circte if Applicable: 

Si.n~&o.li:z-MSfMSD Duplicate 10 No.: 
See note. 

;/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: OO3-S8- OJ! - IS - Bit 
Project No.: 6966 Sample Location: M"= - 0 f r 

Sampled By: ·-;rV/..IL. 
[] Surface Soil C.O.C. No.: Bt(. - Clt ~ 
[X] Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-;;'7-Q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1530 56 It 60 
()~tAI. A-v~ ~ fl~,.~..,.J.. c.o... ... ,c. ~"''''~'''''' 

Method: OPT OJ.w. S40",A. 

Monitor Reading (ppm): ;2,3> 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Co/lepted Other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar ../ Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh· Collected in jar with metals laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or(} 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;g;jll~ ~ MS/MSD Duplicate 10 No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ,.,3 of ?Z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-07':1.-01 i ~ 
Project No.: 6966 Sample Location: ifj-iE.2'd Sampled By: 

[] Surface Soil C.O.C. No.: LTl. -0.1 Z. t.- 8~-a { t 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 -(). 7-,97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I b'). D 
O'J..o 4 1 041f k 61'Dwt'\ t'~fJv"l*,eJ.. ~IJ~ St;.,.cI - b .. ek(.,·1/ 

Method: DPT /-. 0/"" k 
Monitor Reading (ppm): O.~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec;.ted Other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar V L Field Test 

TCl VOCs 2 oz. Jar ~ Laucks 

TeL SVOCs AND PCBs Boz. Jar V/ Laucks 

TAL Metals I Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00' On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;g;pb,U~ MS/MSD Duplicate 10 No.: 
See note. 

003 - 513 - OfJ / .. 0 a (LC4l11cks) 
• / 



SOIL & SEDIMENT SAMPLE LOG SHEET 
'-4 cz.4 

Page" of 7 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-s6- 0 ''I -D;! i eM 
Project No.: 6966 Sample Location: A-Oc.. -(')Z4 

Sampled By: Tt1/~L 
o Surface Soil C.O.C. No.: ' .. :z:..4. -o'L~ 81l-01S 
[Xl Subsurface Soil 

Type of Sample: 0 Sediment 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 7 ~ ;27-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Jb3S" - J:i"" ~ye.I"nw S"",d ..... /A $q.,d.!::J 4 1fo 8' I (0 .... 

Method: OPT sill- Q lop 
Monitor Reading (ppm): 0.1 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collepted other 

TCL VOCs 2 oz. Jar V Field GC I) 
NAPl· UV Light Test 4 oz. Jar '/' Field Test ') 
TCl VOCs 2 oz. Jar ~ Laucks 

TCl SVOCs AND PCBs 8oz. Jar V/ Laucks 

TAL Metals I Cyanide 8oz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Sign·~t,O~ MS/MSD Duplicate 10 No.: 
See note. 

(/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 
--;. ~2.4 

Page" of / 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58-07'1- o3/61? 
Project No.: 6966 Sample Location: ~~2':1 Sampled By: 

[] Surface Soil C.O.C. No.: LTt..- 0 ll.. BR.-Gl'e 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-').7-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time 1"4S"" 
3' fo I;).' 

-,-;.. ..... (i"'<. A.J. -.J..:-.- .5",..,:..-1 SG~ 
Method: OPT l.,}/ " ... !J"'" ve-J 
Monitor Reading (ppm): n.'K 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar V> Field GC 

NAPL - UV Light Test 4 oz. Jar V/ Field Test 

TCL VOCs 2 oz. Jar VI Laucks 

TCL SVOCs AND PCBs 8oz. Jar v', Laucks 

TAL Metals I Cyanide 8oz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or(} 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Si";jl1'u,V~ MS/MSD Duplicate ID No.: 
See note. 

{/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 
-r. -4 

Page I' of 5~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 07'i..- Q':/.-6g 
Project No.: 6966 Sample Location: .40(.. - E)Z':l. 

Sampled By: TlU.:r.L 
[] Surface Soil C.O.C. No.: C3~ - CLt; 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07- (J. 7 - ,7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I" S-O 
1;)"fo/" 

Oll~k Pi ...... I ~. ~""' .... c" ..... rsc f}v.,:....v 
Method: DPT On\H\ S~6'W4 

Monitor Reading (ppm): 0·' 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collessed Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar v" Field Test 

TCL VOCs 2 oz. Jar laucks 

TCL SVOCs AND PCBs Boz, Jar laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
s; ... t~6tJ~ MS/MSD Duplicate ID No,: 

See note. 

, 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 15'7 of "iz...t/-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-Q 7 '::I.. - 0 S"" - Q8 
Project No.: 6966 Sample Location: &O,·Q2Y. 

Sampled By: T~J.7L 
[] Surface Soil C.O.C. No.: BIZ. ::-01' 8 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 - j.7-Cf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1700 
/fe,'10 ;).0' 

D .. "I( tiru., "",ecJ,,,,~; a....,.l t:o", .. ,e 
Method: OPT (3 ..... 0&.0,1"" , VCo j", /lCI Sq""'-" I.J / pet:.. ., ..... ve.l 
Monitor Reading (ppm): 0, , 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI,cted Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Sig]l6V~ MS/MSD Duplicate 10 No.: 
See note. 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 

page'~ of '52..1-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58· D7l/-0b-tJl{ 
Project No.: 6966 Sample Location: ~OG -074 

Sampled By: -;TU/JL. 
[] Surface Soil C.O.C. No.: fjlt -Oltj 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O 7 __ ;;). 7 - 97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J 1 JS 
~OJo~4 

t).-;.-# 6-. "'~ f,~ ""'" ~ -'~,~ S4t~ :J ... 4(},;'j 
Method: DPT ; 1I.Ie eo.. P,;""'.5 ,.... .. ,;.C'CI! 'vC! 1/ sovhk./ 
Monitor Reading (ppm): 0, 0 5lt".,v. 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecj.ed other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals / Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Sign;P60~ MS/MSD Duplicate ID No.: 
See note. 

t' 



SOIL & SEDIMENT SAMPLE LOG SHEET 
... ~ -Z4 

Pagel:> of '/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- () 74 - 07·tJI< 
Project No.: 6966 Sample Location: ~c..~7Y 

Sampled By: WL-l-
[] Surface Soil C.O.C. No.: 6L- c lb 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

Date: D7-~1- OJ7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J730 C)LJ IJ. c9~} 
IJ .. ~ If IJI'71'-rJ "/~ I ~ ,.;. V"'o. " 0\0 ,.,. S~ .!1 V"" ." ~..L 

Method: DPT j#OrJtrJ!:J ~DY"'fUA .s~"'a4 --,/,YD .. r) 
Monitor Reading (ppm): 0.'-/ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

EN Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

S;/jJ16~ MS/MSD Duplicate ID No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
10° . Page I of 5Zq. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-,p~ - 0 1- ~lt 
Project No.: 6966 Sample Location: iff), -0 Z'-J 

Sampled By: ';j"0l.;Yl-
C.O.C. No.: • 

[] Surface Soil 13~-0t9 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: C) 7-~ 7-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17.., S- f).,/K .{i~ ~ --.J c OCA .,~ e ,;Jt,;z,I.:..eJ 

Method: DPT J-8~3c?- G .... cu ..... J,. I'CIOV'f.j ~OykJ ..-.J..,..~ SIf-J ""Y' 
Monitor Reading (PP"rr pov O. ~ all,,...... ~ jn:.ve-/ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec1e6. Other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPl· UV Light Test 4 oz. Jar ./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Si9;JM&.O~ MS/MSD Duplicate 10 No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. l £2-f 

Page I Ie> of '/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- 07'1 -Oq -61( 

Project No.: 6966 Sample Location: -!f6i}:'~ Sampled By: 

[] Surface Soil C.O.C. No.: Rte..-o l <l 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 - (9. 7-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I CJ 4 S-
3;)10 3b 0." k J)I7JuVl. ~~,I'lAUl"A'~ ~,...s e" "e¥-.7 CoUV$Q 

Method: DPT I-P o,,~ 8~";;r'6 ~/W~ ~H . .s~"""" 
Monitor Reading (ppm): 0.0 ..... .~/91 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle,cti!ft other 

TCl VOCs 2 oz. Jar v'/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

~ On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + orU 

Circle if Applicable: 

S;"?Jlw~ MS/MSD Duplicate ID No.: 
See note. 

j/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

I fez" r-;..1· 
Page of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58-07'1 -10- 8tf? 
Project No.: 6966 Sample Location: 1°C.-7¢ 

Sampled By: . v.I ili 
C.O.C. No.: 

) 

[] Surface Soil 8Je.. - 0 i] 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:!27- a 7 - q 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:::J no.;- I)-,Jt ~,fO~ (1~/~./ CAfM".se.~ Dot) vevJ '0i.I"':-";' 

Method: OPT 30 J. 40 h OlIVe. !JrITI'-....u j#~o ... 1.:J so¥'AeJ ~c ~~o/ 
Monitor Reading (ppm): o. OJ ~~~l 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements COII~ted other 

TCl VOCs 2 oz. Jar 1// Field GC 

NAPL - UV Light Test 4 oz. Jar -./ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar laucks 

TAL Metals / Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides· Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

7Jlb~ MS/MSD Duplicate 10 No.: 
See note. 

y 



SOIL & SEDIMENT SAMPLE LOG SHEET 
I€::,3 .- L4 

Page of / 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- 07 '1-/ J-6A. 
Project No.: 6966 Sample Location: #fc-aZI:J. 

Sampled By: ~l-
o Surface Soil C.O.C. No.: 8£-0IQ 
[Xl Subsurface Soil 
0 Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-;]7- q 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:dO.sl) 

40 h 4LJ .DQ t' k 6 efD I,.) '" 
f./~ 8~;-d St:.I'tc:l ,tre,eJ'~ 

Method: DPT h 6.,o~", ,i..J.o ~ It-e.", r..1-~ e-I"!::J 
Monitor Reading (ppm): ()" 3 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecjed Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

Tel SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

oQ On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

~?~ MS/MSD Duplicate 10 No.: 
See note. 00 ~ - 5 I3 - 0 P I - J LJ -13 R -p 



SOIL & SEDIMENT SAMPLE LOG SHEET 
4 -2../' Page if&. of:> T 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-O,lS""- 01 /.1>/2. 
Project No.: 6966 Sample Location: ,4.-e)C-O'lJ 

Sampled By: .T!l,L:rL-
[] Surface Soil C.O.C. No.: t.. TL -dO 2' O,Z -oZ':' 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: DJ - -:J.Y- 97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Ij05 , 
4' B~ w/~"r~" lee. ... /t./~ c/~ 

Method: DPT Ok t-':If\f 
Monitor Reading (ppm): n. 0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle$=ted Other 

TCl VOCs 2 oz. Jar v: Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar .,/ Laucks 

TCl SVOCs AND PCBs Boz. Jar V. Laucks 

TAL Metals I Cyanide Boz. Jar V/ Laucks 

Total Organic Carbon Collected in jar with metals V/ Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 
pH" Collected in jar with metals y/ Laucks 

Eh' Collected in jar with metals .// Laucks 

Ferrous Iron' Collected in jar with metals v/ Laucks 

Sulfides' Collected in jar with metals .,/ Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + or c;;J, On separate sheet by FOL 

,...J',J 1'" ~ c... 

.~ I ,. 

t~I") '\ 
"g'f . .", &. 

LPtI.l',.,k., ~ 

Circle if AD.DUcable:/ S;""2J1 ~;)~ (MSt;) Duplicate 10 No.: 
See note. 

/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58· 03 S" - 0;; f tJlJ. 
Project No.: 6966 Sample Location: flOC.oJ} 

Sampled By: T!l.t:.J /.,. 
[) Surface Soil C.O.C. No.: L..T'- -0 .. 3~ B£.c.)Z> 

[Xl Subsurface Soil 
[) Sediment Type of Sample: 
[) Other: [Xl Low Concentration 
[) QA Sample Type: [) High Concentration 

GRAB SAMPLE DATA: 

Date: 07-?-'Y- 97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J <iJ I 0 4'1. ~' 8YfJ'-'>'" -h: 1/::/ c J q,!j S"/~9.J,). S~".,d...!:J !J"n,~/'; 
Method: OPT ,.,10 Co Ii ___ ~V-RI MJ £.:>ell SOt' fuJ .s"~ 
Monitor Reading (ppm): O. 0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~ed Other 

TCL VOCs 2 oz. Jar vi> Field GC ~ NAPL . UV Light Test 4 oz. Jar v/ Field Test 

TCl VOCs 2 oz. Jar V/ Laucks 

TCl SVOCs AND PCBs 80z. Jar V/ Laucks 

TAL Metals I Cyanide 80z. Jar V~ Laucks 

Total Organic Carbon Collected in jar with metals VI Laucks 

Hexavalent Chromium Collected in jar with metals If Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or0 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 5;7/& ~ MS/MSD Duplicate 10 No.: 
See note. 

y 



SOIL & SEDIMENT SAMPLE LOG SHEET 
,,~ £:>4-

Pagel of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58-03)"- DJ r'l1l/ 
Project No.: 6966 Sample Location: /+O!- 03,) 

Sampled By: /~JL 
0 Surface Soil C.O.C. No.: ,-TL-OI3 t: B/~ -02';: 

[Xl Subsurface Soil 
o Sediment Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O.., - ;;l ~ - q, Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J ~:JO -- Ii~ bv+,'"ed wei! .sov,J~J 
Method: OPT '6 10 I'd 7ql') 

Monitor Reading (ppm): rJ.O 
S"nd 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collr;cted other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V"/ Field Test 

TCl VOCs 2 oz. Jar V/ Laucks 

TCl SVOCs AND PCBs 80z. Jar 77 Laucks 

TAL Metals I Cyanide 80z. Jar v/ Laucks 

Total Organic Carbon Collected in jar with metals 0'" Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orc) 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Si.n76.0~ MS/MSD Duplicate 10 No.: 
See note. 

f/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

--

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-S8- 03J~ 0,/-01<. 
Project No.: 6966 Sample Location: J4.-ot -{)3r 

Sampled By: 7~jL-
[] Surface Soil C.O.C. No.: ~ -6<:'~ 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07_-g'i?-CJ 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: IFSO -r ..... H~ BV~/".-c.J wt-J / SOI',t~ 
Method: DPT IJ hIt, $"1'\.0.-Monitor Reading (ppm): O.D 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements COllecp!d other 

TCl VOCs 2 oz. Jar v"> Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh· Collected in jar with metals Laucks 
Ferrous Iron· Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;gn?t.O~ MS/MSD Duplicate 10 No.: 
See note. 

{/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

--

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-o:!>5"- O)-~ 
Project No.: 6966 Sample Location: J9-0C-CJ3; 

Sampled By: 7~/:1L 
[] Surface Soil C.O.C. No.: 6. ~ -o~O 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07" d-.f? - '17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I qO) 
1C,11o;)c)' 

-ret.., f)~ ~.,.~,~eJ v~l/ sDvh~ $t,~ 
Method: DPT ,~cI,~ J~ to ~ ~:CJ;~,"'ed fo 
Monitor Reading (ppm): 0, 0 j/I;,tl4.uJ, ~_ qv.,· S".....d 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Copected other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gn"'Jl t!).).b-e 
MS/MSD Duplicate ID No.: 
See note. 

t/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page i" ~ of ? z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- 0 J J-0 '-111( 
Project No.: 6966 Sample Location: 1i§5~S-Sampled By: 

C.O.C. No.: • 
[l Surface Soil i~'u,-c 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-d.~-97 Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

Time: /9::JO 0,.,1( ~e) Ff~ :;yr.fW &.Jell SovkJ 
Method: DPT 90h'J-'-/ fo OI,K S,,~ ...y .s/'; Itt .:Jrl.vc.-/ 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

.. Analysis Container Requirements Colle;:ted other 

TCl VOCs 2 oz. Jar V'/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH· Collected in jar with metals Laucks 
Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: 

Si

gn;7L ?1).Jty-MS/MSD Duplicate ID No.: 
See note. OOJ-513- OfJl -/)"-8f 

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
'10 - z..4 Page l of? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-SB- O,lS"- 07-(J~ 
Project No.: 6966 Sample Location: IJ-Oc, -OJ.) 

Sampled By: :1I..JL:; I,... 
[] Surface Soil C.O.C. No.: 51.: - 02..0 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 7 -:J.-~-9 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: .'J n.3 () f)e:-",.f.IJ,.~ 1',",..,., 5~'~ vdl So "J.e.rJ .sc.~ 
Method: OPT ;)Lf h;).3 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecjed other 

TCl VOCs 2 oz. Jar .// Field GC 

NAPl - UV Light Test 4 oz. Jar V' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
s;g~u~ MS/MSD Duplicate ID No.: 

See note. 

7/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 11 (of 52..4 

, 
Sample ID No.: 003-58- 035"- 03 -.(31 Project Site Name: NIROP FRIDLEY (Phase I) 

Project No.: 6966 Sample Location: 49.it: Q.? S-Sampled By: 
[] Surface Soil C.O.C. No.: 8£.·(.)~<.. 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 7-~J'-'i7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ~ 050 
(f8,Lt,3d 

/)~rJ. t3r~ .h~ ~v~,~ ....,eN 5(wkd 
Method: OPT S4rw( 
Monitor Reading (ppm): O.C> 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

. ". Analysis Container Requirements Collec~d Other 

TCl VOCs 2 oz. Jar vI Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

piOJ& MS/MSD Duplicate ID No.: 
See note. 

7 



SOIL & SEDIMENT SAMPLE LOG SHEET 
7;'~Nf Page / of :;;r-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58-03 S""'- OCt -M 
Project No.: 6966 Sample Location: ~B'Jt\ Sampled By: 

[] Surface Soil C.O.C. No.: t3.1Z. - 0,"-6 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:D7 -~'i -'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:.;l.3l.f 0 .f) c:. r/ J( B YO &..JIA 0;""" rJVf,t./~e-d "",,11 r.~/c..l sc"..¢.. 
Method: OPT 3), J... 32-
Monitor Reading (ppm): 6.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec)ed Other 

TCl VOCs 2 oz. Jar // Field GC 

NAPl - UV Light Test 4 oz. Jar ~ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S7f1!-t- dffi4-. MS/MSD Duplicate ID No.: 
See note. 

j/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
13 -2.4-Page I of" 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-S6-03S ·1 0 -LS~ 
Project No.: 6966 Sample Location: dOC- oJr 

Sampled By: -:JuL:JI-
[] Surface Soil C.O.C. No.: t1~.OU 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPL~TA: 

Date: () 7 - g:jJ~17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 0000'-" 
3 C:,I~ 40' Otlt"k f/~ J...o "'€V,) hnJ. j~~ .$tJI~ 

Method: DPT 
(3Y"0\..0)~ Monitor Reading (ppm): ~. 3 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollecJed other 

TCL VOCs 2 oz. Jar VJ Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar . Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Si"4JI&D~ ~~SD Duplicate 10 No.: 
e note. 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5 B- 0.3 S"" ., J -lJl( 
Project No.: 6966 Sample Location: If{)t -03 S-

Sampled By: 77r.J/;JJ... 
[] Surface Soil C.O.C. No.: M vz.s.., 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-iL9-'i7 Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

Time: OO;2-s-" 
LID h4~ 

O~vk vel"~ c,~ ~"'d;-' we/hovJ.J 
Method: OPT l}vOI.)V\ ~A~ 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colles;ted Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 
pH' Collected in jar with metals Laucks 
Eh- Collected in jar with metals Laucks 
Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orG 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;g;p6.!)~ MS/MSD Duplicate ID No.: 
See note. 

;/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
'7'" --4-Page I 'of?-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-SB-43 r-I :;2-8f 
Project No.: 6966 Sample Location: .lJQC"'(}3 r 

Sampled By: :Jv/Jt.... 
[] Surface Soil C.O.C. No.: l}~ -6i..-c 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: o7-a.9-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 00(./ S-
4'-/~48' 

tJ~.A ve ... ..) ~,;...,..'vw;"I.#fl w~11 Co",kJ 

Method: DPT /3Y"IJ WI"'\ ~.",& 
Monitor Reading (ppm): O· 0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA . --'. 

SAMPLE COLLECTION INFORMATION: 

" 
Analysis Container Requirements Collecp!d other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orC) On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;g"7t,tJ~ MS/MSD Duplicate ID No.: 
See note. 

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
·717 -z.4-

Page I/' of :::> 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- OJC::;--13-t3fL 
Project No.: 6966 Sample Location: _...:;4~Q~(.,..-..:=O;....J.w)'--_ 

Sampled By: :JWiJL 
[] Surface Soil 
[Xl Subsurface Soil 
o Sediment 
[] Other: 
[] QA Sample Type: 

GRAB SAMPLE DATA: 

C.O.C. No.: . NA 

. Type of Sample: 
[Xl Low Concentration 
[] High Concentration 

Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 011 y-
IUD ~tcovev~~~ __ --Method: OPT 

Monitor Reading (ppm): -

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA 

Method: NA NA NA 

NA NA NA NA 

Monitor Readings NA NA NA 

(Range in ppm): NA NA NA 

NA NA NA 

NA NA NA NA 

NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements 

TCl VOCs 2 oz. Jar 

NAPl - UV Light Test 4 oz. Jar 

TCl VOCs 2 oz. Jar 

TCL SVOCs AND PCBs 80z. Jar 

TAL Metals I Cyanide 80z. Jar 

Total Organic Carbon Collected in jar with metals 

Hexavalent Chromium Collected in jar with metals 

pH" Collected in jar with metals 

Eh' Collected in jar with metals 

Ferrous Iron' Collected in jar with metals 

Sulfides' Collected in jar with metals 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent .chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + or -

So. VVI fJ led h s-o Fe e* e VlC()v. V\ teve ct 

vc..tso.l, No ,5cfVV'(JIe. lVOS yC covcve~ 
(,,'qPOv"\ ex tva c...h~V\ 

Circle if Applicable: 

MS/MSD Duplicate 10 No.: 
See note. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Collected other 

Field GC 

Field Test 

Laucks 

Laucks 

Laucks 

Laucks 

Laucks 

Laucks 

Laucks 

Laucks 

Laucks 

On separate sheet by FOL 



SOIL & SEDIMENT SAMPLE LOG SHEET 
7 "-::Zd Page iT of J .. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-OJ~ -o,c'/Yt 
Project No.: 6966 Sample Location: ~Bt-O:!iJ 

Sampled By: TI/, 'JL. 
[] Surface Soil C.O.C. No.: i. TL - (h<J:. ~ fl!! -,. 2. I 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 -J..'t _in Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

Time I). ~5""" 8t..tf.. t,--.., tMUJ,..;,..., COIfV$f. ~t/"'.:.-I 
Method: OPT Oh L/ /C.t'\ 5"'~ 'V/h"'h"~ '~IIU - COI-tsivlA"li,z. 
Monitor Reading (ppm): 0.0 d:.IoYis 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollectJ!d other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar .,// Field Test 

TCl VOCs 2 oz. Jar V/ Laucks 

TCl SVOCs AND PCBs Boz. Jar V/ Laucks 

TAL Metals I Cyanide Boz. Jar .,/ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

S;·t;!t~ MS/MSD Duplicate 10 No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- Ol!:t. • 0 2. ~ 1J..e. 
Project No.: 6966 Sample Location: /.I-O( • O:l Col 

Sampled By: 7?! ~Z':SL 
[] Surface Soil C.O.C. No.: i..TL. - (.' i4i l; tf'1C -(i U 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-").a,--'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: }~ O~ 
Y'h ~' Bff'DIU'" ~,-..... '.,.III· .... ~ 'Vc.1I SOyJ-.e.A .s" ... J. 

Method: OPT 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar ../ Field Test 

TCl VOCs 2 oz. Jar 7/ laucks 

TCl SVOCs AND PCBs 80z.Jar .// laucks 

TAL Metals I Cyanide 80z. Jar ......... Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh" Collected in jar with metals laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orc) On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gn'"jl!1 uJb MS/MSD Duplicate 10 No.: 
See note. 

77 



SOIL & SEDIMENT SAMPLE LOG SHEET 

--

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- 0 J '-I - DJ: ~I! 
Project No.: 6966 Sample Location: !i:QC·OJ':l. 

Sampled By: Tl1..L:J..L 
[] Surface Soil C.O.C. No.: CTL. - '-iQ t 8r~ .. ( z-, 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-;l. ,- '1'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 13/)" 
l3~ot.J>'\ t/~ 8,r,,;~ ve.'I'o .. ~J.ed S", .. ·cA 

Method: DPT 8 hi').. 0/ oy:id .. he,..... s Iv. .. J.,,,, ') 
Monitor Reading (ppm): 0,0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

.. Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA .. 
SAMPLE COLLECTION INFORMATION: 

.. ~. Analysis Container Requirements Collecte.Sf other 

TCl VOCs 2 oz. Jar V Field GC 

NAPl - UV Light Test 4 oz. Jar .// Field Test 

TCl VOCs 2 oz. Jar .// Laucks 

TCl SVOCs AND PCBs 80z. Jar V/ Laucks 

TAL Metals I Cyanide 80z. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orr) On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/, 

Circle if Applicable: S?jl jtJJbz MS/MSD Duplicate ID No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 
Page If!! of -52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- 03'( - 0'1-0 Il 

Project No.: 6966 Sample Location: ~c. OJ.':i. 
Sampled By: If Ll:.~ 

o Surface Soil C.O.C. No.: (fj--6FC ~' 131/ - c ~ I 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07 -;;.c, -'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I J;)'O 0,...0141") .p, ......... , .... ..;"coeJ utAl SDYJ..cJ Sr.....u.. 
Method: DPT /;}- .).. /b 
Monitor Reading (ppm): ().() 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL· UV Light Test 4 oz. Jar v Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orc) 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S;gn.,u/;ti 10k 
MS/MSD Duplicate ID No.: 
See note. 

F 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page{8 1 of 5L4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B-O", '" - OS--eA 
Project No.: 6966 Sample Location: -:jf}fo~O~q 

Sampled By: 
[] Surface Soil C.O.C. No.: /\I" 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: n High Concentration 

GRAB SAMPLE DATA: 

Date: 07-d.. 9- '17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 13_~D 

No f?~ Method: OPT COV<-V'"~ ~ 

Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or . 

Nfl R.ec.ovCt'.J dlAe Jo ~ "II ;O.~~ l-
I,'"",,; ~ lioV'ls. A J ~o, stopped bo.-it'lfj clt....~ 

fo nJ"'s~J. 

Circle if Applicable: 5;7'1 1JJ.k" MS/MSD Duplicate ID No.: 
See note. 

f/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page iSlot ~Z.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58· Ob'-l -()l ~ tSll 
Project No.: 6966 Sample Location: AO(-O)'::!. 

Sampled By: -rY..1L 
[] Surface Soil C.O.C. No.: LT.t. ·"1-5 ~I!IIC -u, '-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0-'1- O'-/-t:} , Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: IbllO O'.J.o 4 I 
O .. rk ~, .... ,~ • .;_ .. -J ('.1.4 .... ,& ~1~t'..I 

Method: OPT ~ ... ov'" S4.J. "/, ... ,,e.1 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~_ other 

TCl VOCs 2 oz. Jar _V/ Field GC 

NAPl· UV Light Test 4 oz. Jar v/ Field Test 

Tel VOCs 2 oz. Jar 1/'/ Laucks 

TCl SVOCs AND PCBs 8oz. Jar V/ Laucks 

TAL Metals I Cyanide 80z. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 
pH- Collected in jar with metals Laucks 
Eh- Collected in jar with metals Laucks 
Ferrous Iron- Collected in jar with metals Laucks 
Sulfides- Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orQ 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gn";jI t jJ;l,g 
MS/MSD Duplicate 10 No_: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I es of 5 Z If 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- OS4 ·0.2 :B( 
Project No.: 6966 Sample Location: AOC -0"<"/ 

Sampled By: Tlr/.s'L 
[] Surface Soil C.O.C. No.: LTL.-c.);~~ Bt~-(!~~ 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Dj- 0 l/ - '17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I'~O D .. "tl-w .. .J. ~iol\L, tt4LJ.:-...., G .... ft( fJ.-...·...."." 5 .. -.1. 
Method: DPT y~ i w~. ~,.,S.I w.t.t"'l ""'/, .... " ... , ,-.I.~ ,;"J. "" ,),,&1= +c.J.J.:, 
Monitor Reading (ppm): ,.). +0 Ot~t"" c..1,,'1 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ Other 

TCl VOCs 2 oz. Jar VL Field GC 

NAPl - UV Light Test 4 oz. Jar /./ Field Test 

TCl VOCs 2 oz. Jar 1/'/ Laucks 

TCL SVOCs AND PCBs 80z.Jar 1// Laucks 

TAL Metals I Cyanide 80z. Jar ~ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or.' -) 

L 

5k.;~uJ,. So; I 

Circle if Applicable: s,gnl/lt !)J&-
MS/MSD Duplicate to No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ,k of 5Z 4 --

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- QS-':f:'03~tI1. 
Project No.: 6966 Sample Location: ~-()rlj 

Sampled By: /jL 
[] Surface Soil C.O.C. No.: ~'Q2.1...... 

[Xl Subsuliace Soil 
Type of Sample: [] Sediment 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~ -0'1-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ,'>0 6,-owtl'\. ~.~ -..4 ~,(~ ,tA.,~ S ...... J-
Method: OPT ~ ~()-
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecji!d Other 

TCl VOCs 2 oz. Jar V..- Field GC 

NAPl - UV Light Test 4 oz. Jar .,,/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz.Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orC) 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

No Lf1v.c,ks ~~~ v(.G()vetl'ec:l. L,~""" 
~c:> I- j, --.eel , ..... 'ct...y/cV" 

Circle if Applicable: s;gn''1lt ()~ MS/MSD Duplicate 10 No.: 
See note. 

f 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-O~~ - 0'-1- 6~ 
Project No.: 6966 Sample Location: ~~~S-~ Sampled By: 

[] Surface Soil C.O.C. No.: 812 -~~z.. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: o'-.(N-~r7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1705' 
, ;).' h, I' I IJ.,ow"" t,~ J. ........ :....., rr""'.:......eJ .""",,, 

Method: DPT 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA .. 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collectey other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pW Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + °u 

Circle it Applicable: 

s;g"'t~t~ MS/MSD Duplicate 10 No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-s8· ~- 0 S--I&~ 
Project No.: 6966 Sample Location: 1f~'O~~ 

Sampled By: 7Jf. ~L. 
[] Surface Soil C.O.C. No.: BR-t...:.z- "-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[] QA Sample Type: D High Concentration 

GRAB SAMPLE DATA: 

Date: 0',04-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17~) IJ~ t.~ ' ..... f~ &..Ie-II $.~J..cJ ~~ 
Method: OPT 

" 
Ir,~ 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec!JKI Other 

TCl VOCs 2 oz. Jar V./ Field GC 

NAPl . UV Light Test 4 oz. Jar ~ Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh· Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

SulfIdes· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gfllt t1.h-MS/MSD Duplicate 10 No.: 
See note. 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page is''of 5 ~ ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB- 0';"'1. - Q'-~ 
Project No.: 6966 Sample Location: AC!.-Q.N 

Sampled By: ·~:n . .J /'J Ie 
0 Surface Soil C.O.C. No.: &~ ~ -z.. _" ... u.:; 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Ocg· Oi-" Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1750 
Jd h~~f ~~ (;N.. 9" ... ".....,) veil Sl)",J.cJ 

Method: OPT 

Monitor Reading (ppm): 0.0 S,,-t 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

. (Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

- Analysis Container Requirements Collect~ Other 

TCl VOCs 2 oz. Jar V./ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz.Jar laucks 

TAL Metals I Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

i 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + Of - I 
U 

Circle if Applicable: 
s;gn .. #{~ MS/MSD DUplicate ID No.: 

See note. 

;7 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 16'['of 52....4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58· OS""'1- 07-(S1( 

Project No.: 6966 Sample Location: A()(.-o~ 
Sampled By: #'i./{JI-
C.O.C. No.: 

» 'tf- a"Z.."3 o Surface Soil ·B~·C2.z.. 
[Xl Subsurface Soil 1J().,o~ 
0 Sediment Type of Sample: 

0 Other: [Xl Low Concentration 

0 QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O'8-0'1-,7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J ~/O 
~ ,-/'10 'J- 'f' .p, ....... 8"''''~ l.Jc.I' $ .. , I rei $o".J. Method: OPT ant.ltl'\ 

Monitor Reading (ppm): O.D 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collectpd other 

TCL VOCs 2 oz. Jar \7'" Field GC 

NAPl . UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

~h' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;g7tu~ MS/MSD Duplicate ID No.: 
See note. 00)- Se- Op 1-1'- t3~ 

f 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page1b''J of 5L4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-Ci"l1' - 0 'i - tJlt 

Project No.: 6966 Sample Location: ~"C-C)r1 
Sampled By: c7l.ikL-

[] Surface Soil C.O.C. No.: Ri!-022.-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:Oi-O'"l..q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1130 
d- ca'Ja 3J.' ~i~ ,,, .. ,:'-.J lIJeJl s.".k,J $4 ... l 

Method: OPT 8,.() 1.1,., 

Monitor Reading (ppm): 0, U 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

,Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected/,," other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar 0/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

!::h' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orG On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
Sign~?~ 

MS/MSD Duplicate 10 No.: 
See note, 

~ 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page l'jO of Sl.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-S B- (') S"'i. 0 2 -S~ 
Project No.: 6966 Sample Location: ~C.-D5~ 

Sampled By: vLS'-
[] Suriace Soil C.O.C. No.: ./.9""- :0 z- z. 
[Xl SubsuJiace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O'l- OtI-ClJi Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: dOJO 
f)6f",k A;,..". ~tr.,~...J veil s." I-J S • ....J.. Method: DPT 3ilo3~' 

Monitor Reading (ppm): 0.0 61'0"'"" 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar \7_ Field GC 

NAPL - UV Light Test 4 oz. Jar 7' Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

ora 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S'9"/jZIOk MS/MSD Duplicate 10 No.: 
See note. 

77 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page/91 of 52.4 --

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-sB-ON-/D-Sil. 
Project No.: 6966 Sample Location: AO c -() tr'-i 

Sampled By: ~&JL~L-
[] Surface Soil C.O.C. No.: ~-azz-

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 01/- 04 - Cj 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:~~O 
36' fo 4D' t) .. ",k .p,;"" :7",,,.; .... .J well s ,.,J.r.J S .... .t 

Method: OPT 
(3vo~ 

Monitor Reading (ppm): O. D 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

. Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle;:ted other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

.. -- On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + orU 

Circle if Applicable: s;g7ttifo MS/MSD Duplicate 10 No.: 
See note. 

/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-Q'"'I-"-'B. 
Project No.: 6966 Sample Location: AD c.. Q s:"I 

Sampled By: \S'W/~L 
0 Surface Soil C.O.C. No.: .t9-< .';; Z. '"'2-

[X] Subsurface Soil 
[] Sediment Type of Sample: 

0 Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O,.c"f-CJ7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ~/~O 

40'10 4L1' oc,,~ f,'i!.(. '~I"..J 10 vev,!:.,.,.";'" Method: OPT 

Monitor Reading (ppm): D.~ 6r0lJV\ &oAIl SOr k.J Sc.....J. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: . 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar V Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

o(} 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;gnij'tu~ MS/MSD Duplicate 10 No.: 
See note. 

(I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 19 Jot 52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB-O~ -, ~-61t 
Project No.: 6966 Sample Location: ha,- rtI 

Sampled By: ~~b 
[] Suriace Soil C.O.C. No.: p-< -(J 2 '-

[Xl Subsuriace Soil 
0 Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~ -0" -'I; Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;;'/)0 1J .. ~k fi.-v- Jo vt".) fri.v- 'r',;~ wdl rwkJ 
Method: DPT 44/041 
Monitor Reading (ppm): 0.0 ~ S·a4 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

_, Monitor Readings NA NA NA NA 

. (Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect)KI Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPL - UV light Test 4 oz. Jar v' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis, 

, On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or/ -j 

G 

Circle if Applicable: s;g!)tJJlb MS/MSD Duplicate ID No.: 
See note. 

f 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 1940 f 52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-DS'-t ·/J·~~ 
Project No.: 6966 Sample Location: A-o'-Q~~ 

Sampled By: .Jw/Jv 
C.O.C. No.: 

j 

[] Surface Soil ~-oz~ 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O~-lN -'17 Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

Time: /}UO 
y ~ ~ 5";), /}If .. k ve~ f.,:"'" ,.,.,',.,.,J 1..1,,(/ s_1d S.~ 

Method: DPT 

Monitor Reading (ppm): g.D ~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colleped Other 

TCL VOCs 2 oz. Jar .,/ .- Field GC 

NAPl - UV Light Test 4 oz. Jar v Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 
pH" Collected in jar with metals Laucks 
EM' Collected in jar with metals Laucks 
Ferrous Iron' Collected in jar with metals Laucks 
Sulfides- Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orG 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S;."1/1. !itt MS/MSD Duplicate 10 No.: 
See note. 

I 



.. 

SOIL & SEDIMENT SAMPLE LOG SHEET 
- 52.4 Page /9"jof 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- o€l/-/'i-fJ1 
Project No.: 6966 Sample Location: Mc-OS4 

Sampled By: .::r~L.1L 
[] Surface Soil C.O.C. No.: &l-o~3 
[Xl Subsurface Soil 
[l Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0, -01.[ -57 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:~40 
S'"';J..Jo S-b t}.",k V\&'...) r,~ ~".",;'e.J ~{/ S.v/-ecl 

Method: OPT 
o"fJ"t) .... S"..J,. 

Monitor Reading (ppm): UO 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar // Field GC 

NAPl - UV Light Test 4 oz. Jar v' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S;7/0Ih MS/MSD Duplicate 10 No,: 
See note. 

f 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. ~c. --..ott.. 

Page I . Of:5Z7 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5 B- 0 PI-I ,-:. (J~ 
Project No.: 6966 Sample Location: /}()C-tJl"':l. 

Sampled By: ::J"c...;/:n... 
o Surface Soil C.O.C. No.: 6tt-b~~ 
[Xl Subsurface Soil 
o Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'-05 -'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: OOOs 
J{, " 

{)".,K vr~ {;"' :J""~"uI. sil6 .st.--t 
Method: DPT 60 l!J.,o~t'\ 
Monitor Reading (ppm): D,O 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar VJ Field GC 

NAPl - UV Light Test 4 oz. Jar 7 Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gJ/1&V Jt7 MS/MSD Duplicate ID No.: 
See note. 00':; - 56 - 0 P J -/7 -() ~ 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page i?7of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B· 0&3 -OJ : ~M. 
Project No.: 6966 Sample Location: T~~L..a,~ Sampled By: 

[] Surface Soil C.O.C. No.: iT~ !ot''- t..dl( -uz¢ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: OS- OS -97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ",0 
dlo 4' /"i,V 6","tJrI'\ f,~ / ~~ I "''''''Je. ,,,.,',,.,,( S4",~ 

Method: DPT 

Monitor Reading (ppm): O.'"f "",/:/",.,c..1 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

. Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle91ed other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V/ Field Test 

TCL VOCs 2 oz. Jar \/" laucks 

TCL SVOCs AND PCBs 80z. Jar '11'/_ laucks 

TAL Metals I Cyanide 80z. Jar V/ Laucks 

Total Organic Carbon Collected in jar with metals V/ Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH' Collected in jar with metals laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orC) On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
s;.not"'~ t. vA 

MS/MSD Duplicate ID No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page i'i ~of 52..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- Obl ·0"),; tS~ 
Project No.: 6966 Sample Location: n~E3 Sampled By: 

[] Surface Soil C.O.C. No.: L.,T.::. - ¢ ..... , d ~-cJ2~ 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0' - OS" -77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:/,).O 
4/~ S>' I..l.,s.t 6 ~~'" (,it.t.

1 
~''-'-r -.J un., r ,Q ')~,~.cJ 

Method: DPT "fOr'} s".,~eJ S ... -.J 
Monitor Reading (ppm): 0,0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc,) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colleljl.ed Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar v/,_ Field Test 

TCl VOCs 2 oz. Jar v/ Laucks 

TCl SVOCs AND PCBs 80z. Jar v/ Laucks 

TAL Metals I Cyanide 80z. Jar ~/ Laucks 

Total Organic Carbon Collected in jar with metals v/ Laucks 

Hexavalent Chromium Collected in jar with metals v" Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 
Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

+(5 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): 

Circle if Applicable: 
s;gn~ (;};h-

MS/MSD Duplicate ID No.: 
See note. . ... ~-

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page i'l' of 5z..4-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- O'J - OJ .~IS~ 
Project No.: 6966 Sample Location: AE-o'3 Sampled By: rA.l.,-L.. 

[] Surface Soil C.O.C. No.: "-r~ - 0/" oi- tM.. -02'1-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~-O5-'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ,'3D 
f'lol)" Lt~ ~i"l. :J .,.,,~ IJC,./I so.A-eJ &c.o.u:i 

Method: DPT 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA .. 
SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements COlle¢"d Other 

TCl VOCs 2 oz. Jar VI Field GC 

NAPl - UV Light Test 4 oz. Jar v/ Field Test 

TCl VOCs 2 oz. Jar .f/ Laucks 

TCl SVOCs AND PC8s Boz. Jar v// Laucks 

TAL Metals I Cyanide Boz. Jar VL Laucks 

Total Organic Carbon Collected in jar with metals '11'/ Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH' Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

FerroLis Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Sign.t~1 O~'lt MS/MSD Duplicate 10 No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-Ot,l- O~ - 6t.. 
Project No.: 6966 Sample Location: t1oc- Q" J 

Sampled By: r.~L~l-
[] Surface Soil C.O.C. No.: LJ,/( <Jz..4 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Of-O~-'l1 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ""0 
I J' fo I' ' (.."i.J 6n~ PI~ a""';""e.J weil SOP),".,) s~",d 

Method: OPT 

Monitor Reading (ppm): ',3 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Co"e~ other 

TCL VOCs 2 oz. Jar .,// Field GC 

NAPL - UV Light Test 4 oz. Jar .,,/ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + 00 . On separate sheet by FOL 

SHI(JPCI:> ~ L.AI...i.c..'C<;, r-o~ #NAf'J';15 

8/ I' - 0""; L-Tt. ,019 1\ _ J I 

Circle if Applicable: s"na'?!h ~ MS/MSD Duplicate 10 No,: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page l;.;1 of 52..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- D'~ -OS .. IJIL 
Project No.: 6966 Sample Location: IJ(), 'Ofp J. 

Sampled By: AJ~ 
[] Surface Soil C.O.C. No.: Al/r 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:6<l-O<j.q ., Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 

5k/Pf ~d ~....y;f.t Method: OPT ~ 
Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Mor.itor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separ.ate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

~ UpO~ ~1.J;kh,~, WfJ'-\ I\.~ - p/S k", ~ 
PJS~ ik Jy;Jler AYtcLt. 0.. ~5/r,~ ~ 
ftl\.j~secJ I" Ie ~O' I~kvtl#l I. 

Circle if Applicable: 

s;g7jlJ~ MS/MSD Duplicate ID No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~z, of 52.4 --
003- SiS- 0,3 -~-« ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: ",':; ~~ A" - oL.~T ,- ~ ~ 
Project No.: 6966 Sample Location: 4«-O~3 

Sampled By: :TL.JhL-
[] Surface Soil C.O.C. No.: 6t1(-uz..-;/ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 08-o6-Cn Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1710 
I 'I ~~J L'8"~ i-/~ jo"";"'c.J wt.1I t-orJe.J su"; wei 

Method: OPT 10 fb~, ~('()W"" 4~ bc~H"" 
Monitor Reading (ppm): 0.0 ao'lo ~' 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar v"'/ Field GC 

NAPl - UV light Test 4 oz. Jar v' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

a On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + o -

Circle if Applicable: s;g-;, & (J~ 
MS/MSD Duplicate 10 No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagez...:. -; of 52.4 --

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 
003- .sd- o,'-o/·o~ 

,QQi iii 9'; 8~ dlt' JL P 
Project No.: 6966 Sample Location: Acc..-06:) 

Sampled By: ::Jc..J/:rL 
[] Surface Soil C.O.C. No.: &(-<Jz'v 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~ ·0<)'·77 Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

Time: 17)0 
1\ '" /'\-£ /J""k 61'11"'''' H*' 9". .... ~ ~II s(J"I~J S_I-tJ.. ~,.J,;., 

DPT Method: 
~f:~~~ ;,,4 Co f-,;"" I. ......JI.~ S"c,.i.f<;J ~1I0"~ <it:w/-.. 

Monitor Reading (ppm): D 0 S'~ .. oJ "';/;;;""eIJ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collectjtd other 

TCl VOCs 2 oz. Jar VL Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

A 
Circle if Applicable: Si""'jf!hOfo MS/MSD Duplicate 10 No.: 

See note. 

r 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page z.,;, q. of 5L4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- O,~ -Of-DIl.. 
Project No.: 6966 Sample Location: I}Oc. -06;J. 

Sampled By: :JtJA-l-
0 Surface Soil C.O.C. No.: tJ;(~ozq-

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 'j - 0 r -9 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J flJO 
J~'~~~I (Jdtyk ,hr\J.. ~~ ri~ ,IJ6D~)) 

Method: OPT 
tJ~ ~f'.IeJ. &It~ 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar .// Field GC 

NAPl· UV Light Test 4 oz. Jar ,/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

Tel SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pW Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gntJLLLJft MSIMSD Duplicate 10 No,: 
See note. 00) -Sf!> - OP) .. 1~-t3f( 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagez.~i of 514 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- Q~3- O~·O(l. 

Project No.: 6966 Sample Location: Ao,-O,3 
Sampled By: ~/."'L 

[] Surface Soil C.O.C. No.: ~--oZ</ 

[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Oi- () r - if 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: dO~O 

3;) Jo 3' DIII",k ~i""'" f""';""") Ie ., ...... .:;, t.w.. ,.,..,~ 
Method: OPT 

Monitor Reading (ppm): 0.0 t>1'D&.J'" I.,A.{ So .. .J..c.J Sc.~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ other 

TCL VOCs 2 oz. Jar /~ Field GC 

NAPL - UV Light Test 4 oz. Jar ./ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

T ota: Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with melals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: s;gnlJl t;)~ MSIMSD Duplicate ID No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

page2-"''' of 52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SS- 06 2i"IO- dll 
Project No.: 6966 Sample Location: AOC- '3 

Sampled By: .:rwhZ-
[] Surface Soil C.O.C. No.: ~:GZ'l;/ 

[Xl Subsurface Soil 
0 Sediment Type of Sample: 

o Other: [Xl Low Concentration 

0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

Date: 08-0.l-Cf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:~/30 3' 'h40' 
/)#f'( , ........ 'oA~-..l $;11;, S .. ....;... 

Method: DPT (j~", 
Monitor Reading (ppm): [).O 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~ Other 

TCl VOCs 2 oz. Jar \1'"/ Field GC 

NAPl - UV Ught Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals I Cyanide 80z. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pW Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

ora 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;.n7j!)~ MS/MSD Duplicate 10 No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

7 -:>4 
Page'-" of~"'" 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB· o~ -I/-M 
Project No.: 6966 Sample Location: A-tJ,- 6 J 

Sampled By: -:r1.J 
[] Surface Soil C.O.C. No.: 6!.~ -0 Z y' 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 CJ - 0 5 - 1:17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ~;l~S D .... I<. VCV~ ~/~ ,,, .. ;M.eJ s/II';) SQ~ 
Method: DPT 40 f ~o 4'1' 61''0Il0l'''' 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements COllecJed other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPL· UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gn,,"'J7 6 tl~ 
MS/MSD Duplicate ID No.: 
See note. 

7 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page '2C:-~ of 514 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SBt'~J~-~~ 
Project No.: 6966 Sample Location: .40 - ,:; 

Sampled By: :rW.:rL. 
[] Surface Soil C.O.C. No.: ~~-Ol.Sl-

[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 08- os -,7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: d3av 
4'1'1& 48' 

(J .. ".k ~U!) f, __ ,,,,.,--,J si 11) f·~ 
Method: OPT 13~ • ..,.,.. 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect¢" other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z_ Jar Laucks 

TAL Metals I Cyanide 80z_ Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis_ 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

--'1~ 

Circle if Applicable: 

Sii7l~ MS/MSD Duplicate 10 No,: 
See note_ 

71 



SOIL & SEDIMENT SAMPLE LOG SHEET 
z."j SZ4 Page of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- 0" ') -/ ~ -dll 
Project No.: 6966 Sample Location: AC2C- (%.:) 

Sampled By: .AJ"" 
[] Surface Soil C.O.C. No.: A..~ 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 08 -O$""- t!f7 Depth Color Description (Sand, Silt, Clay. Moisture. etc.) 

Time: No f~~, - -::, '-18 .#-051- ~ Method: OPT 

Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -
~ p,"~J..,. rJ;cJ lY"p b", I- ~,,:-,,, "".) .,. 
soH +0 flU1.. "''' , .... ,,:.......,. 

-II 
Circle if Applicable: s;gn'7/!JlIi-

MS/MSD Duplicate ID No.: 
See note. 

T 



SOIL & SEDIMENT SAMPLE LOG SHEET 
c -24-Page 1..1 of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-5B- Q' 1-l4' 61l 
Project No.: 6966 Sample Location: ~~C)"~ 

Sampled By: -;F L--
[] Surface Soil C.O.C. No.: ~-O25 
[Xl Subsurface Soil 
0 Sediment Type of Sample: 

0 Other: [Xl Low Concentration 
[] QA Sample Type: ,:.,- [] High Concentration 

'; 

GRAB SAMPLE DATA: 

Date: 0' - Of. -q7 Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

Time: /76D 
S;)'}oS{/ ~t:;~k 61""""- ve~ ,,~ 5~"~ c..l~tJe~ 5;/1 

Method: DPT 
h G ... ~ (Ml..ftL) 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA - NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl· UV light Test 4 oz. Jar 0,/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 60z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 
Hexavalent Chromium Collected in jar with metals Laucks 
oH" Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 
Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

06' On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

SN/,P,PLP -:Ie ~""'C.KS /_ ..... '/1: -1#/'~yr / S 

$"1/- 9 7 C/.,! Co/.: C L7L -oe.. o 

... 
Circle if Applicable: 

Si'~/J?-MS/MSD Duplicate ID No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page loll of 52.~ --

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-SB- 037- 01 c' 61/. 
Project No.: 6966 Sample Location: ROC - 031 

Sampled By: ;rtL/JL 
[] Surface Soil C.O.C. No.: Lrt.'--o/7 % (f;(-d2S' 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type:, [] High Concentration 

GRAB SAMPLE DATA: 

Date: {)f/-ot, -~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J c& I S" 
O'~4' 

DI4",k (:.,~ ,~I':"~ '{JVltill\£C.J so",J~ 
Method: DPT 

~"".IJ'" 
sill- . , 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

'" Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

-, Analysis Container Requirements Colle~ Other 

TCl VOCs 2 oz, Jar v'/ Field GC 

NAPl - UV Light Test 4 oz, Jar V/ Field Test 

TCl VOCs 2 oz, Jar all Laucks 

TCL SVOCs AND PCBs Boz, Jar V/ Laucks 

TAL Metals I Cyanide Boz. Jar \I' Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis, 

orO 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: ---..... ) Si'7}Ljdibr MS/MSD ( D~DNO.: 
See note. 

JiQ3 - S(; -Of J --03 t.."J(s 

.~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
Page lI'2-of 52..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- 03 7- Q~ /6/1.. 
Project No.: 6966 Sample Location: Aoc -OJ 7 

Sampled By: TR/:1L. 
o Surface Soil C.O.C. No.: Lr, ~/ 7rf ~ - cJz.:;-
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [l High Concentration 

GRAB SAMPLE DATA: 

Date: O! -0' -'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I ~30 
Y'h~' 

f}..!1( 6,r e!1 f"f~ , .... ,J, d",:;, ,~J.:...., ,-.,J.. .. 
Method: OPT 

h. 0\ 6'0""'" (.;;""r, .....4 c.o .. ~I-1.. 1~t.J s-...A..y 
Monitor Reading (ppm): 0·0 ,,.... 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CoUecjet1 Other 

TCl VOCs 2 oz. Jar .,/ /- Field GC 

~ NAPl - UV light Test 4 oz. Jar v/ Field Test 

TCl VOCs 2 oz. Jar V/ laucks 

TCL SVOCs AND PCBs 80z. Jar '11"/ laucks 

TAL Metals I Cyanide 80z. Jar V laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH' Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;g7Jl! !Jffi MS/MSD Duplicate 10 No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 2t J of 52..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 037-03 :1'Jf( 
Project No.: 6966 Sample Location: /JOG - 037 

Sampled By: ,/(/:51.-

0 Surface Soil C.O.C. No.: L7L· c)17~ &-:iiS , 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 i ·0:,-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I '35"" . O .. ~ k (3"0...,,,, fiN- 'i/lIl~ !.Jell Sovfe.J s.owA 
Method: DPT ~ ~/2' 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

_. Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colleyted other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPl· UV Light Test 4 oz. Jar all Field Test 

TCl VOCs 2 oz. Jar i/'/ Laucks 

TCl SVOCs AND PCBs Boz. Jar v/ Laucks 

TAL Metals I Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh· Collected in jar with metals Laucks 
Ferrous Iron· Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gniJll ufo MS/MSD Duplicate 10 No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 
~ ,'I- -7,d 

Page'" of 5"''" 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-5B- 037- 0'::1.. - tJlf.. 
Project No.: 6966 Sample Location: A-oc-a.'37 

Sampled By: T!l.I;J'L-
[] Suriace Soil C.O.C. No.: .8e - CJ t!..,:j 

[Xl Subsuriace Soil 
[) Sediment Type of Sample: 
[) Other: [Xl Low Concentration 
[) QA Sample Type: [) High Concentration 

GRAB SAMPLE DATA: 

Date:O~ -o6-C!f7 Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

Time: I YSO 
J -;..' J. 16' (5"fJf,,);'\ h liN.. ,,rr.,:-c,J ... e..11 5d"leJ ~""~ 

Method: OPT 

Monitor Reading (ppm): 0.'0 O .. lk 0""""", 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colleejed other 

TCl VOCs 2 oz. Jar 7/ Field GC 

NAPl - UV light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH. Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): orC 

On separate sheet by FOL 
+ 

Circle if Applicable: 

S;·IJ1t.tJ~ MS/MSD Duplicate 10 No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
.' 

u' 52..1-
Page of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-OJ7-0S-- __ 

Project No.: 6966 Sample Location: 4-0, - 0:3 7 
Sampled By: ::rc.:JhL.. 

[] Surface Soil C.O.C. No.: 8,c-oZ~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 08- O'-r;7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ''0)" 
I" to a--O' f3'D~'" liN.. ,,rM'~ '-Jell .suJeJ S.~ 

Method: OPT 

Monitor Reading (ppm): 0,0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec;l.ed other 

TCl VOCs 2 oz. Jar V'/ Field GC 

NAPl - UV Light Test 4 oz. Jar ~ Field Test 

Tel VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals / Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or(') 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

5 HIPpEO /-. Lh"<"'!(S FaA /7N1,-Y5 I S 

8-II-CJ7 0'" c..cr-c... L7L -OZo 

Circle it Applicable: S;'"71l 1JJ~~ MS/MSD Duplicate ID No.: t, ,[,.Jii. zv-
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 
.,,1:. 52.<1-

Page£.. of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB· O~ 7-D' -0(. 

Project No.: 6966 Sample Location: A-oc. -037 
Sampled By: :>"vAL-

[] Surface Soil C.O.C. No.: ,d,<-azS-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0':' -Dc:'-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: l't~) 

cJO' J.J-~' /Jf.tk .f.~rv. 1""""-.1 -.xJ/ .So.-kJ s-1II1J ; ...x.+ Method: DPT 
(>" ... '" Monitor Reading (ppm): 0·0 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar / ........ Field GC 

NAPl· UV light Test 4 oz. Jar or Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;~ MS/MSD Duplicate 10 No.: 
See note. 

? 



SOIL & SEDIMENT SAMPLE LOG SHEET , ,"7 
Page.... of :;-2.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-5B- oJ 7-07-tJc.. 
Project No.: 6966 Sample Location: /,t)c-~ J: 

Sampled By: Al4 
[] Surface Soil C.O.C. No.: ;l,tt 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 l- 0(,",7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I tt 'I)" !Vb ~ Z JLJ'kd-r 1 -Method: OPT :-OvWJ 
Monitor Reading (ppm): ~'" 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

/1, ~ 41\ j"" "c./ I~ .... s; D~k.I.., tJ li~".. 

Circle if Applicable: 

Si .... t:/i / t/Jkc MS/MSD Duplicate ID No.: 
See note. 

? 



SOIL & SEDIMENT SAMPLE LOG SHEET 
z..i~ 

Page of 52C 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB~j-O<i,a( 
Project No.: 6966 Sample Location: ~7 Sampled By: 

[] Surface Soil c.o.c. No.: o~· (Jz'S' 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O~ - O(".Q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ?-o:J. ') J-ff '/0 :, 2: () .. oIk Ci I ~f"v-. lj~...u.J .)'t...D. 
Method: OPT 

IJ~--
~~ 

Monitor Reading (ppm): 0" 0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CoIJt;efed other 

Tel VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar vi Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
s;g~!. (k-MS/MSD Duplicate ID No.: 

See note. 

(j 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-5 B-OJ 7 -Q '- -121-
Project No.: 6966 Sample Location: Ao,-OJ7 

Sampled By: :TUftfJ.. 
[l Surface Soil C.O.C. No.: CPt- a 2. S-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:08 -0'- &f7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;;.,. 5""0 
J).' ~ ){,' ()".-k I,;"'" ,_."....A. IAiJ ;~VIeJ ., c. CI\JA 

Method: DPT ~ ... ow'" 
Monitor Reading (ppm): 0,0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColleJZfed Other 

TCl VOCs 2 oz. Jar 1// Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals. Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

A 
Circle if Applicable: 

Sign?7fiO~ MS/MSD Duplicate 10 No.: 
See note. 

1/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58· 0>7-IO .. ,j1l. 
Project No.: 6966 Sample Location: Atx .. O)7 

Sampled By: ~t..JL.r:'-
[] Surface Soil C.O.C. No.: 8~-o2.~ 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ~ '~-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:dJ40 
3fo'IbYO' O .. ,p; (:jo;y. 'V";~ &NC.II ,orJeJ 

"" &.ow.( Method: OPT l!N~oI\ 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar -y / Field GC 

NAPl· UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

/"') On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or(j 

SIII//'CP fi Ll}tlc K ~ k. ~/V'A-Lt 51 S 
<:)N e,'I-~7 01"0.1 CCl{=C LTL-02d 

Circle if Applicable: Si941tOA MS/MSD Duplicate 10 No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
oz.1 "fz..4 

Page" of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-S8- 0.:3 ?-II..-1JIt 
Project No.: 6966 Sample Location: Aoc -37 

Sampled By: /JAr-
[] Surface Soil C.O.C. No.: J.,14 

[Xl Subsurface Soil 

o Sediment Type of Sample: 

(] Other: [Xl Low Concentration 

(] QA Sample Type: (] High Concentration 

GRAB SAMPLE DATA: 

Date:Oi -07Ji7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ODD)" 
M Re-c <fO ~ <.(~ pvev~ -- ~ Method: DPT 

Monitor Reading (ppm): e==-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc,) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

.' 
Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in iar with metals Laucks 

Hexavalent Chromium Collected in iar with metals laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

f';Jw. CoIq~ MI- f-y,p(J~" . 6 ..... " .. ,1 be .... l-

c",~h~ s~£. ~r\ k> f i) ~'" . 

A 
Circle it Applicable: S;PlllE MS/MSD Duplicate 10 No.: 

See note. 

7 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- PD. - 01 ~tJ(' 

Project No.: 6966 Sample Location: ~_, I 

Sampled By: 77£ hI-
o Surface Soil C.O.C. No.: L Tf: ::-;;i9 ~ ~-o~ 
[Xl Subsurface Soil 
0 Sediment Type of Sample: 
o Other: [Xl Low Concentration 
[] QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

Date: 01S -07 -l:f7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1,3S"' 
o'fo4' S"'-"'\ ~ 7' .. ~ ,p.,N.,. i -uJ.~- , ....... ~c..J ,.,.,J 

""~ Method: OPT ,-vc,1 
Monitor Reading (ppm): 5".0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collej:ted Other 

TCl VOCs 2 oz. Jar .// Field GC 

NAPl - UV Light Test 4 oz. Jar v/ Field Test 

TCl VOCs 2 oz. Jar "/ Laucks 

TCL SVOCs AND PCBs Boz. Jar ~/ Laucks 

TAL Metals I Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or () 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Si'7&oJ.lh MS/MSD Duplicate ID No.: 
5ee note. 

/ 
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SOIL & SEDIMENT SAMPLE LOG SHEET 
. .,. ~7-z..q 

Page '-"'"">of => 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-59- P()t? - O~ i ~ 
Project No.: 6966 Sample Location: ,POl 

Sampled By: /~ ~t... 
[] Surface Soil C.O.C. No.: BR-c 7-<;' ,-"l7 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: 0' -07· 'i Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ,,5"0 
LJ'h ~. -r., .... t,--., r...J":-' ,......~ ~-....J. .y-,-.,J 

Method: OPT 

Monitor Reading (ppm): 6-.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

, Analysis Container Requirements Collecj.ed other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar .// Field Test 

TCL VOCs 2 oz. Jar "V7 :l'v Laucks 

Tel SVOCs AND PCBs Boz. Jar ~;:rw Laucks 

TAL Metals I Cyanide Boz. Jar -.... ;t's.y Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + or 0 On separate sheet by FOL 

:l-Llw "' .... 101 MI- u-. P"'1. oJ. ~ ,.......c ... o c .... c. 
MI- -~k 1-11 C.11(t.(,~ s .. ..,.«.. .s.~ L.. OI\c.K~ 

::'1-11;>/'£ f) f. t-Il t./ c I( { ;::-(M. A/'I/lt..-,/ '>1 J 8-11-'17 
0,,-1 cv;c- C L.T"- - 0 '-0 

Circle if Applicable: 

Si'":ItU~ MS/MSD Duplicate ID No.: 
See note. 

;/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
l,z,c( 

Page of -5;.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- "0'· 03;t!'l. 
Project No.: 6966 Sample Location: ~O, 

Sampled By: Tt<:'i.t.. 
BIi-ui(. 0 Surface Soil C.O.C. No.: Lr£-Ot6 ~ 

[Xl Subsurface Soil 
0 Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~-07 -97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /7DO 
3'/. J~' 

-r,", ~'M ~ -.t...=-" ...... -:.-J $ .. -'. 
Method: OPT ~. ~."":J , ...... -

Monitor Reading (ppm): 0:0 o.,,~ Aoro...w" ~i..,; ___ ~~ •• ~ .." "'-'~ ~ Cfo-~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ Other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar tI'/ Field Test 

TCl VOCs 2 oz. Jar v/ laucks 

TCl SVOCs AND PCBs 80z. Jar 7/, laucks 

TAL Metals I Cyanide 80z. Jar -;7 Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: Si'lJj ,(j/y MS/MSD Duplicate ID No.: 
See note. ''''''''' 

/I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

--

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-SB- /?Q6. • ()'i.: IJ /I.. 
Project No.: 6966 Sample Location: pe·, 

Sampled By: T~h'-
[] Surface Soil C.O.C. No.: 811. -u2..~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 08·07.Jf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17~') 

J)' h / I,' 8l'OV"" ~,~,,,,.c'''' ,....." C."I4~,J4.. :;;o.I~ 
Method: OPT 

Monitor Reading (ppm): 0.0 
, • .-cI wi ,.. ... ,,,.,,,,,,, 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~cted other 

TCL VOCs 2 oz. Jar ..// Field GC 

NAPL - UV light Test 4 oz. Jar t/ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals / Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be perfonned on 
samples designated for hexavlent chromium matrix spike analysis. 

orU On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Sign'~jvA MS/MSD Duplicate 10 No.: 
See note. 

(I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58-".66 -05 - Bit. 
Sample Location: -~~~·'-,.k-JrP-P-=~=-=',---Project No.: 

[] Surface Soil 
[Xl Subsurface Soil 
[] Sediment 
[] Other: 
[l QA Sample Type: 

GRAB SAMPLE DATA: 

Date: 01 - 07- CJ7 

6966 

Depth 

Time:/7~D 
Method: OPT J " fo dO' 
~--------------~----~ Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth 

NA NA NA 

Method: NA NA 

NA NA NA 

Monitor Readings NA NA 

(Range in ppm): NA NA 

NA NA 

NA NA NA 

NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis 

TCl VOCs 

NAPl - UV Light Test 

TCl VOCs 

TeL SVOCs AND PCBs 

TAL Metals I Cyanide 

Total Organic Carbon 

Hexavalent Chromium 

pH' 

Eh' 

Ferrous Iron' 

Sulfides' 

OBSERVATIONS I NOTES: 

Color 

Color 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Sampled By: ~ 
C.O.C. No.: b1. - 0 2.~ 

Type of Sample: 
[Xl Low Concentration 
[] High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

1-,'",,-, ~.~, tAJ~.rS~ ~ '''II~ ~o"/) 
Jo"l-t-J 5 .. ".j ~".",JJ;"" ,-..1. "'" -MM :1Y11t,';'" 
-./1 s .. J-I kt-' 

Description (Sand, Silt, Clay, Moisture, etc.) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Container Requirements Collec~ Other 

2 oz. Jar t(/ Field GC 

4 oz. Jar ." Field Test 

2 oz. Jar Laucks 

Boz. Jar Laucks 

Boz. Jar Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + or U . 
"de> f", LAf/<..tS Fe/{.. ,,~/} I- ySI S 

5111!'>" 11 C t-7L' OlP o ,-..../ ~ ,,/-

On separate sheet by FOL 

I 
Circle if Applicable: 

MS/MSD Duplicate 10 No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page -z.z, ~f :::; 2.4 

ht£; 
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- P0 tt..,. 06.-@ 
Project No.: 6966 Sample Location: P-~~ 

Sampled By: :1'"w.L"", 
[] Surface Soil C.O.C. No.: 8Il. -0 Z: "-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~ . 07-~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: , 8d-O 
d-O'/.~cr 

() .. ~k 6~ f..,;"",.,.tJ,:-/~ c.",.,~ -Ie ~c. .. ~ co"'''' ~ 
Method; OPT n Grc...!:) ,~.~ p~l~ ~o"J. .. J ... .-..\ 
Monitor Reading (ppm): 0,0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar V Field GC 

NAPL - UV Light Test 4 oz. Jar ./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

S;.~Jk MS/MSD Duplicate ID No.: 
See note. 003>- S8 - DP J -ICj- (jf\ 

t/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page Z1.8of 52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58-/'1' - 07- M 
Project No.: 6966 Sample Location: P-~iJ 

Sampled By: .?'l.,).h"L. 
o Surface Soil C.O.C. No.: M:02.'=-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: OS -0]-'77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: IB'S 0 
Jl/' ~d-3' G ..... ~ ~ ~, -J. ~J'S~ -h ;? ~ .. ~\. 

Method: OPT ,-.""..vI.. 1'fD'~ s~1d "",.,f I'~ jVrt.,tlt.) 
Monitor Reading (ppm): &.~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar all Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + or --, 
On separate sheet by FOL 

5;/1/,~£P 1c <:..1'1 uc /('f .;:-J"~/ArJ~L..y' 5/.) 
Of/-J7 

UN Co~C LTL,02... 0 

A 

Circle if Applicable: Sf?/j)ffi, MS/MSD Duplicate ID No.: 
See note. 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

P zz.'1 f ..,z.+ age 0-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-s8- po, - 01-~1t 
Project No.: 6966 Sample Location: p~. b 

Sampled By:@ JUz~ A//f-
[] Surface Soil C.O.C. No.: A.)r, 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'6 -07- '7; Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

Time: 1'1.) 
P~'.}2' If} 0 ) ~ Method: DPT ~O\f~,::> -

Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs ~oz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

£Q, /2':;:054L - .,c-~,;,....;/- c.e /...-c V<. i.. CA~ <.",P 

p,_d~;.// <.,,-1""1-- -1-4("< ':''11''}-'; .,... c < .. -c _ 

Circle if Applicable: 

SiJ)iU~ MS/MSD Duplicate ID No.: 
See note. 

71 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-5B- /JO I - (}.1 (Q1 

Project No.: 6966 Sample Location: Af!J 7 .. PQI 
Sampled By: J~L:].L 

o Surface Soil C.O.C. No.: '- 7"L -c:)/o,f 8~-fJ~ 

[Xl Subsurface Soil 
o Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()., - 07 - '7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ~)/r 
0

1
1-04' ~'" Ii.. ,...~.,J.. Coof"'f~ " ... ~ Method: OPT tJ..}" I-v ,..,!I W/'oAo ...... r 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA Nk NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~ted other 

TCL VOCs 2 oz. Jar 7/ Field GC 

NAPl - UV Light Test 4 oz. Jar 7/ Field Test 

TCl VOCs 2 oz. Jar v/ Laucks 

TCl SVOCs AND PCBs ,80z, Jar tI'/ Laucks 

TAL Metals I Cyanide 80z, Jar ./ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): orO 

On separate sheet by FOL 
+ 

Circle it Applicable: 

I~k~ MS/MSD Duplicate 10 No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 
t3/ .;;z..4 

Page of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-56- tJ 0 / .. 02:.; /JIl.. 
Project No.: 6966 Sample Location: p,e -/. 

Sampled By: :m/.:rL-
[] Surface Soil C.O.C. No.: L~- 011:1"; /S~. oz.' 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Oil - 07 - 17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J..330 
L/'s.o ~' /4f'\ ;-....... -..J-. ~ eDw .... '~ ~.j....u.J:,.-.J.;~ 

Method: OPT po~/':l s.w1-A - ~,~ ,~ .. "'N.-
Monitor Reading (ppm): 0,0 5 ....... ~ ..... Il "",k.( '''"~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method:, NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~ed Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz, Jar V/ Field Test 

TCl VOCs 2 oz. Jar v/ laucks 

TCl SVOCs AND PCBs Boz. Jar V/ laucks 

TAL Metals I Cyanide Boz. Jar V laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavaler.t Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

oru On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;gn/J1tO~ MS/MSD Duplicate ID No.: 
See note. 

t7 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-PO/- 0.3 :PQ 

Project No.: 6966 Sample Location: 

~L. Sampled By: 

[] Surface Soil C.O.C. No.: ~- oz-,",-

[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 S - 07-97 Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

Time: ;;':Jyr 
8' ia IJ..J 7a" h~ '''''''~ l,Jt.,.1/ S ~ vA: ,,( 

Method: DPT 

Monitor Reading (ppm): 0.0 .54,", 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColleQed Other 

TCl VOCs 2 oz. Jar V~ Field GC 

NAPl - UV light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar - Laucks 

TCl SVOC5 AND PCBs 80z. Jar - Laucks 

TAL Metals / Cyanide 80z. Jar - Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

DH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iren' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
rD-L UV LIGHT TEST RESULT (circle one): + or~ . /EtJ ~d /,fuc/(J 

No $Q~lc$ t./C'-' I-c k.... /..."IAC,~$ • 
~ -:; // /I' 8/. /17 ;..J CA~C 
, 17 /'-I A / Y ft.l ;/. _ " 

£7L-O,,-O 

fA,. j,N.Y,of oye .... -u .... ,.4'~H CA~ q5 ~ t'e., .. J f 

OF\I~ t=,c/J GC s ....... les &o./e.,..e t-./(e", ~ bou.._.~ 
$1111111\111 • ., 

Circle if Applicable: s;.na7!ll? tJh MS/MSD Duplicate 10 No,: 
See note. 

{/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
2--}J ~-A 

Page of ~L-"" 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- I)()! -0'-1 -IJIl.. 
Project No.: 6966 Sample Location: POI 

Sampled By: J"l./aL. 
[] Surface Soil C.O.C. No.: fU.- 026 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 03- t:JS-Cf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 0003 
I }- 'f-o I' ' /4 ...... tlo...c. ,,,..,.~ S~: ,o""",Je.J Method: DPT 

Monitor Reading (ppm): O.D ~Il so"J.e..I s c,--..f 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec!Pd other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar ./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

+0 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): 

Circle if Applicable: s;gn;pr ~ {)A 
MS/MSO Duplicate 10 No.: 
See note. 

tY 



SOIL & SEDIMENT SAMPLE LOG SHEET 

--
,19' -z4 

Page of !> 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 1'1)1- oS" .. a~ 
Project No.: 6966 Sample Location: PrJ l 

Sampled By: Jw/:n .. 
[] Surface Soil C.O.C. No.: 8/!-OZ7 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 08 .. oi -,-, Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1('10 
I {/It 'J.O' 

/'4Ilr) fo h~ fj""';..".J uc,1J so~/-e..J 5Go~ 
Method: OPT 

()~.,k 6"'~j -Ila.o """. J.w. .,.. I, J_J. b" 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecj.ed other 

TCL VOCs 2 oz. Jar \// Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orc) 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

5/111'/'£"/) fo L,IJ (/,-1([ ,r-O;( /lr-l.lL- tv.> 

e!II/Y7 OAI (lor- c::. L7L - OLJ 

Circle if Applicable: Si?lf)J/:r MS/MSD Duplicate 10 No.: 
See note. 

()O) .. 56 - OP J ";;'0 .. BrL 

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

--
,/ 

2"'- ~z4 Pagetl-'of -' 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-S8- I's 1-0' -6ft. 
Project No.: ' 6966 Sample Location: 

~~~ Sampled By: 
[] Surface Soil C.O.C. No.: fj,_ -c:. '- "7 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 01 -oi- 'Ii Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I' >0 ~.""''''' 1,:-y-~ ".,;:.11 S'~J,....,1 .II ......... 

Method: DPT JO' ~),~' v 0.,,1( 
Monitor Reading (ppm): O.D f>".w .... 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec¢ Other 

TCL VOCs 2 oz. Jar 1// Field GC 

NAPL - UV Light Test 4 oz. Jar ./ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TeL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

~ On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + oro 

Circle if Applicable: S;iJPfJIk MS/MSD Duplicate ID No.: 
See note. 

Jf/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
)~ ~2.4 

Page·z. of "' 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- /16' - 07-tM 
Project No.: 6966 Sample Location: pel 

Sampled By: .:r~l.. o Surface Soil C.O.C. No.: !3 ... -C;;..7 

[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 07-0"-'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 170') (3, • ..-. .{:.-;."" ~ • .:....... '-'t.11 $.w+..J :I-......J 
Method: OPT ;2'-1/,1.1 #0 (j~1r11< 
Monitor Reading (ppm): 0.0 nWI\ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: -
Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar 
II' 

Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

oU On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

AI I 

Circle if Applicable: "/7m.a MS/MSD Duplicate 10 No.: 
See note. 

}7 



SOIL & SEDIMENT SAMPLE LOG SHEET 
t.J 1 . . 

Page of ,2.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- "DJ - OJ.~(. 

Project No.: 6966 Sample Location: -Ir!JjL-Sampled By: 
[] Surface Soil C.O.C. No.: .8.:! -<.;.--7 
[Xl Subsurface Soil 

0 Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Og'-Oi -'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17') 
;If'~ ~1..' ~ C.";,.,.. ,....~..A. ,,-II s.,JJ Sc.-J. 

Method: DPT I. 
Monitor Reading (ppm): 0.0 y).A f!>""'-o 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar 
7 ___ 

Field GC 

NAPl - UV Light Test 4 oz. Jar --;:;7' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals / Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

°G) On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

...... 
Circle if Applicable: 

;Pt/;fr MS/MSD Duplicate ID No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET 
.. c.> -z4 

Page "t,.} of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- P~/-OC;- 41, 
Project No.: 6966 Sample Location: 

~~~~ Sampled By: 
[] Surface Soil C.O.C. No.: £3 .... 1 -co:.... 7 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O~-OB- '7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;).03 f 
3').'" 3>,' 8"O'Y ..... /.. t,;"" ~,".-cJ wt;Il SfW k). S .. ....,.,( 

Method: OPT 0·,11< ()~ 
Monitor Reading (ppm): f). 6 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt. Clay. Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~d other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar .,/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon CoUected in jar with metals Laucks 

riexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

"errous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + V On separate sheet by FOL 

I t- K ,tf/Y'/i.)"s/J 5 /!t"P/cP 0 /-Hlt J - . 

e//I/~7 o,.,j r()~c L-TL· 0<:0 

Circle if Applicable: 

S;7J1~VJk MS/MSD Duplicate 10 No.: 
See note. 

(/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 
ZS9 .'yt-

Page of '? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B- ~I ~ 10- /JIL 
Project No.: 6966 Sample Location: P~ 7 

Sampled By: -
[] Surface Soil C.O.C. No.: -
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()' :> 0 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: - n Method: OPT rt/v k.-c:.oV~ / Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA _ NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

+ orc;r 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): 

p.·S 1-0"", ~,,,,,t..<J., 1,'1 ~ N. c;~ -t.../c.c:. 

r{!(.o"~ , GOI'~, +0 e~ 1o~V';lI\.-iLb&tseJ. 
,,11'\ d I'#-w-.' hct PIA" i"" .."d.) ., .. ..1-. h.. ~, 

Circle if Applicable: Si""#L ?I;ft-MS/MSD Duplicate ID No,: 
See note. 

/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-s8- tl;O. 01 'tJl(. 
Project No.: 6966 Sample Location: "k(-Q2J 

Sampled By: rw-I,., 
[] Surface Soil C.O.C. No.: i.:Tt.. -0/2 ~ BIZ-ULt 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O'8·otj-'1' Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J;}'lIr 74 .... f-o (,~ ~V'f;NtJ well ~ " • ..., y ~e~ 
Method: OPT O~4 6.,0W"'- 'WI/c.' 
Monitor Reading (ppm): D.'O 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecj.ed other 

TCl VOCs 2 oz. Jar V/ Field GC 5 NAPl - UV Light Test 4 oz. Jar \7> Field Test 

TCl VOCs 2 oz. Jar v'/ Laucks 

TCl SVOCs AND PCBs Boz. Jar .// Laucks 

TAL Metals I Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

ECh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orc:) 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S;""JJ! t-tJ.lIt-MS/MSD Duplicate ID No.: 
See note. 

'1/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
Z41 i.Z4 Page of-~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B- OU "'Ol- ; .d(. 
Project No.: 6966 Sample Location: /}()C - 02--,. 

Sampled By: -r(/:ft... 
[] Surface Soil C.O.C. No.: 0"'- -"''1 'il.13."l-(,Zt: 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: C> '<Ii ~ 0, -'t-' Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J~50 

4' J. 8 ' ill'" ~ .£.,;...., ~,........t C.DIC.t&/H , ...... ,~ 
Method: DPT 

'OIfP&oM. (JDO"~ Sw~ S ... -.I ",/,e. .. ,""'tlc .. J 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ other 

TCL VOCs 2 oz. Jar \// Field GC 

NAPL - UV Light Test 4 oz. Jar V/ Field Test 

TCL VOCs 2 oz. Jar v/ Laucks 

TCL SVOCs AND PCBs Boz. Jar 1// Laucks 

TAL Metals I Cyanide Boz. Jar 0/ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

~h' Collected in jar with metals Laucks 

Ferrous Iron- Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or 0 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;g~t()A MS/MSD Duplicate 10 No.: 
See note. 

tY 



SOIL & SEDIMENT SAMPLE LOG SHEET 
z'l Z-

Page of ~4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B- 02,.)-03 (61.. 
Project No.: 6966 Sample Location: AQ' -~.l.1 

Sampled By: rant-
[] Surface Soil C.O.C. No.: '-"L'-' Cl ';.f fJ.1Z..-c~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 g- 0'7 -'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I?S'"S-
1'/-I?-' '--'\ ,c,i-v.,. tJIIII·.....J. wi SovJ..c.J ~ .. ~ 

Method: OPT 

Monitor Reading (ppm): 0.3. h> ~t1)W~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~ other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar v' Field Test 

TCL VOCs 2 oz. Jar V. laucks 

TCL SVOCs AND PCBs Boz. Jar V/ Laucks 

TAL Metals I Cyanide Boz. Jar v' Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH' Collected in jar with metals laucks 
C:h' Collected in jar with metals laucks 
Ferrous Iron' Collected in jar with metals laucks 
Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

ora 
On separate sheet by FOl 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S;fl1!tOJk MS/MSD Duplicate ID No.: 
See note. 

{/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- oz,.) - D'f·01, 
Project No.: 6966 Sample Location: J}o(. 02.:} 

Sampled By: 7'll.hl-
[] Surface Soil C.O.C. No.: BN .. . () 2-'e 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 S' - 0.,-" Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 130) "'ti4", r,~ 'Vft~ well 'ovh.J "..........l 
Method: DPT /~'~/,I I. 1J .. ;k 
Monitor Reading (ppm): D.D 6rDloI'" 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec;Jed other 

TCl VOCs 2 oz. Jar V'/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

Tel SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Col!ected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circ!e if Applicable: 

S7/~ MS/MSD Duplicate ID No,: 
See note. 

p 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-59· 0",$- o r .. 41L 
Project No.: 6966 Sample Location: A'c-OZ. 'l 

Sampled By: 7f7:11-
[] Surface Soil C.O.C. No.: -£.o<"''c:: 
[Xl Subsurface Soil 
[) Sediment Type of Sample: 

[l Other: [Xl Low Concentration 
[) QA Sample Type: [) High Concentration 

GRAB SAMPLE DATA: 

Date: U 3' - 0' -t:t 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time J 3 J S-
I" h ';-0' 

f3., f 10)'" J... {:i~ rJ t/II';,..".u. s.J(../I SO y /-.J s • .,.q '~/~ 
Method: OPT f)fII~l{ 6~o~ ~[ ~,N- ~...# Coc."'rt. ,,,. • .....J 
Monitor Reading (ppm): ~.7 ItNJ.~ ~~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollectjMI Other 

TCl VOCs 2 oz. Jar \,77 Field GC 

NAPl - UV light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 0U 

~/I~·7·'/J 
a/ I .v :', 

. ~ ~P/. 7' I f L~ (."'-I~:) ,- ~ 5 ,- /, -' 

ON C.r= C L 7~- O~I 

Circle if Applicable: Si;;PI()Jk MS/MSD Duplicate 10 No.: 
See note, 

? 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-5B- OZ3-o'-M 
Project No.: 6966 Sample Location: JJvc -(2 2.3 

Sampled By: Juf:jL-
o Surface Soil C.O.C. No.: t3"l. -0 i.... 't 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:05,0'1- '7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1330 
}()'hJ'i I 

O-.AC. t~/,.r.,a.t~,.......J. c.c",.\"'-
Method: OPT ~ J "" I~ """"~ 'fl" ~ J .. .,..,J 
Monitor Reading (ppm): J I 7 ~<:h~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar 7 ./ Field GC 

NAPl - UV Light Test 4 oz. Jar ~ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total OrganiC Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

ore) 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

""" I 

Circle if Applicable: 

~LO~ MS/MSD Duplicate ID No.: 
See note. 

f/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 2.4-'-of 52-4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-s8· 0:2.3 - 07- 61l. 
Project No.: 6966 Sample Location: A'" -O;l.~ 

Sampled By: -:1"4.)#"-
[] Surface Soil C.O.C. No.: Bi'·oZ-p 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 r -0' -Cf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 13 <./ r 
J.~~ 

O .. ".k. (t-.J.~ ~/--" c""' .. 'c ~_~-.c.J 
Method: OPT 'Jy (,!,of'ow,", )" "oov I::. ~u.,J..J ~ ... .-.J.. 
Monitor Reading (ppm): 3.0 o.~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar ../ Field GC 

NAPl . UV Light Test 4 oz. Jar V" Field Test 

TCL VOCs 2 oz. Jar Laucks 

Tel. SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Tatal Orga:1ic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Cer'ous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Si7?Jk:LJ~ MS/MSD Duplicate ID No,: 
See note. 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 
1 

Page], 4- of '5Z4 --

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-s6-023- aJ-1jIl 
Project No.: 6966 Sample Location: Ao(>QZ~ 

Sampled By: ~r. .. ;J$L 
[] Surface Soil C.O.C. No.: f3tL . c z..~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O' -00/-~t1 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: l'fcrD ~-.."" f.M.,,....,.'-~, -..4 c:..-j~ ")~;--' 
J-1' J.. 'YL Method: OPT ~ 

,.,..,~ J."J...J • -.....c.l ,_ ,~ ,,,olD .. 
Monitor Reading (ppm): I.r ().."f,. A.- .,.j-I.H:>~'" so ... ~ I;-....J. .w.' 

~.~ ~ ... -A 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements COllecJ,ed other 

TCl VOCs 2 oz. Jar y/ Field GC 

NAPl . UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl S'JOCs AND pcas 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Fer~ous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples deSignated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: Signatud1/~ 01& 
MS/MSD Duplicate 10 No.: 
See note. # 

f/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
4'6 

Page z.: of -(524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 0.23- o,~~1t 
Project No.: 6966 Sample Location: !,~~2} Sampled By: 

[] Surface Soil C.O.C. No.: (31l-~L~ 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:015"'09-'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;{.a-V 

3JJ3" 6~", A~VI*~ c...V' w~ Method: DPT 

Monitor Reading (ppm): 0 ,'1 Sc.. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements COlJected other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar v' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals / Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

S~b!).J5!E MS/MSD Duplicate 10 No.: 
See note. 

'/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
'1 2,'1- ~24-Page of,..., 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-02.3~ IO-1J1{ 
Project No.: 6966 Sample Location: I:'t'Y. w G2 n 

Sampled By: ::Jl.)/:iL 
[] Surface Soil C.O.C. No.: 13Il.... () .U:: 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~ - O'-CJ7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I'J) 
:3 ~ Ie '-/V' 

fYo--. .H-rv- :7./.:' -.c). kJC.l ( ~ Oil J...J se. ~ 
Method: OPT 

~~ Monitor Reading (ppm): 1..3 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCL SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 
pH" Collected in jar with metals laucks 
Eh" Collected in jar with metals Laucks 
Ferrous I ron" Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

°U 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S;;;;t-l ~l)fik-MS/MSD 
DCOc3e ~ 5[3 , D P J -;; ) '- 8R, See note. 

t/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
-'-

Page '2,1 of ~z..9 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- D2~ -I f-"I( 
Project No.: 6966 Sample Location: H6 {- O"l ':} 

Sampled By: :T'u./n-
[] Surface Soil C.O.C. No.: ,oA 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O'-O'1- C;-, Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I~ ro 
No ~ Method: OPT ~LOvell:J - ~ 

Monitor Reading (ppm): - -

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar • Field GC 

NAPL • UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide , Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS J NOTES: MAP: 

, Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -
~ p;~~ fvt {fed ( b ",..L s" "'V"6.. "" c. s '" eJ 
0'" l- ol.- ~ ~ /-n""". F7~ 'Vlo~ I.Jf.J( JovhV 
5""~ ;.., s.1J.. ~ I'''ll... 1-\t;v ... ,L... 

Circle if Applicable: 

~tlJ~ MS/MSD Duplicate 10 No.: 
See note. 

;/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
I"{ 

Page '),.:1 of -5!4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-o~l2~6/{ 
Project No.: 6966 Sample Location: 1fC(- ;2:) 

Sampled By: ::rwl..jl-
[] Surface Soil C.O.C. No.: 8R-0.Uf 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O'Jl ~ 0,.1:17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Ill) 06ik ure~ ;,;u. l ~ .tJ""':~ ,.-oG,!i:;) s • ..-fV' 
Method: DPT LJ4" LIS 
Monitor Reading (ppm): I. 't, J. Or-- .s:tiva.cJ...., />'\,I.c '" "ev~ ~,-- ' ..... I~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

.... - Analysis Container Requirements Coliecte,sl other 

TCL VOCs 2 oz. Jar V'/ Field GC 

NAPL - UV light Test 4 oz. Jar v Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orC 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S;/lJiuJk--MS/MSD Duplicate 10 No.: 
See note. 

? '/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB- 02'3-J)~1J~ 
Project No.: 6966 Sample Location: /d-t)( -D23 

Sampled By: :1\""/ ='" \.0-

[] Surface Soil C.O.C. No.: (J/l-o z....ti 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~-Ot:t-q, Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J ~ut) 
~, ~5~ 8yOW'" tl~ ljVl-<',N() ~{/ StIl-kJ s c. "'"" 

Method: DPT 
b 

Monitor Reading (ppm): ',5 04.14 ~~ 
COMPOSITE SAMPLE DATA: -.J 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar .I Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals f Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: 
s;.n7L~ MSfMSD Duplicate ID No.: 

See note. ~ 
j/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. -3 

Page Z' of 62..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-5B-0..;7:3-1 Y-1J1t.. 
Project No.: 6966 Sample Location: AHJC-OZ:3 

Sampled By: ...Tc.J/~ 
[] Surface Soil C.O.C. No.: iJ../l' - () z.. t> 
[X] Subsurface Soil 

[] Sediment Type of Sample: 

[] Other: [X] Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:OIS "'Oq-Cj7 Depth Color Description (Sand, Silt, Clay, MOisture, etc.) 

Time: I 'I3JL 
S-;),f>5"6 

f) .. .,!(G~.!:r ./~ 'fJ~ ,"".VJ ~/I fDl/M .$~...I 'j ~~ 
Method: OPT J.o p.,/Ij ;...). ~ ~";"~"41'~ h-''''. ~/) .9~"'; 
Monitor Reading (ppm): J. 3 ~""'" .c.,k .,~~ 4l1. ~i -.. Cit~4..J .sw-..L/ 
COMPOSITE SAMPLE DATA: -
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

MonitorReadings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

.. Analysis Container Requirements Collecjad" Other 

TCL VOCs 2 oz. Jar -,// Field GC 

NAPL - UV Light Test 4 oz. Jar y' Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in iar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s;~ Ia< MS/MSD Duplicate 10 No.: 
See note. 

F 



SOIL & SEDIMENT SAMPLE LOG SHEET 
z,i'f ,,'7/1 

Page of ~~o..;-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- oZ:J~ 1 )-ilA. 
Project No.: 6966 Sample Location: Aoc..-Q:z.,~ 

Sampled By: :r \..J Lil= 
C.O.C. No.: • [] Surface Soil ~JIl- 02.. 'I 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: D~ -0'-~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:~l.r 

5' "60 
Gn:;, /.0 r:~,~ e-I c.w",,' , ..... ,~ 

Method: OPT 
0..-.-- ~;. $.,,1;:1 S .. ....J ~1:;~.v.J'" 

Monitor Reading (ppm): 10 "'" evi ~(.c. Cl't. .. k 1-1-1 .. ci4(' I:" eo ... "' .. S ~ 
COMPOSITE SAMPLE DATA: -
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~ Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar t/ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh o 
Collected in jar with metals Laucks 

Ferrous Iron° Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

o Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + V " 

:; /7'1/'/'ELJ -10 L.+q ... /l"s c /l .-.J,A-17 )/1 

f:J//J /9"7 ON Cur- C LT( ,0 Z f 

.... 
Circle if Applicable: 

s~~ MS/MSD Duplicate 10 No.: 
See note. 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-56- Pil-Ol /,. fA 
Project No.: 6966 Sample Location: "PIt.. 

Sampled By: TI2,/:rL 
[] Suriace Soil C.O.C. No.: ~TI..-c)j9 ~fl.It- CJj'O 

[Xl Subsuriace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 rg --(j#f 10-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J~'JO (j(104! T4", 1-0 (Jiv..- J !'S,' 'j~,"-..J '-'ell fa",/e..) 
Method: OPT 

Monitor Reading (ppm): a.() (JYlt,.M S"M.CJ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements coli;:ted other 

TCL VOCs 2 oz. Jar \1'/ Field GC 

NAPl - UV Light Test 4 oz. Jar V/ Field Test 

TCl VOCs 2 oz. Jar 7/ Laucks 

TCL SVOCs AND PCBs 8oz. Jar V/ Laucks 

TAL Metals I Cyanide 80z. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orc) 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 
, 

~ 

I,JJ 1- 0
1 

LI"'&(~ 
~~~ jJfJ 

/' /1 
Circle' e: 

S~7t!)iL (MS";) Duplicate 10 No.: 
,see note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
z.,....-~ 

Page 7 of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB- P/2 -02. i QiZ. 
Project No.: 6966 Sample Location: 

~~I} Sampled By: 
o Surface Soil C.O.C. No.: L7~ -eN $I ¢~'R2 -oJ. c 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
(] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Of -10-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

Time: J340 
l/'J.~' Tqt\ /00 Pii-w-.,,,..,"-.J wlwk.J s ..... d j"".J,;.., 

Method: OPT 
CNuc../ .... ,,,,t. ~ ,4--.,,. .• ,1.; .... ,-' O""S <. 'f~'~ 

Monitor Reading (ppm): 0.0 I'tIIN >ovJ..i Jr."'" 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA ! 

NA NA NA NA I 
SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar // Field GC 

NAPl - UV Light Test 4 oz. Jar "'/ Field Test 

TCl VOCs 2 oz. Jar ,// Laucks 

TCl SVOCs AND PCBs Boz. Jar ~ Laucks 

TAL Metals / Cyanide Boz. Jar ,/ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

;;?tH~ MS/MSD Duplicate 10 No.: 
See note. 

1/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-I'J Z -O~; (J/l.. 
Project No.: 6966 Sample Location: p/'Z-

Sampled By: !1(L~ 
[] Surface Soil C.O.C. No.: ~r(.-tJ''i. zti..d -°'3 0 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 01-1 ()-'7 Depth Color Description (Sand, Silt, Clay, MOisture, etc.) 

Time: IJ)"O 
<6~(L 

Te4~J-o ~;-v..., ~/ ~ CO","'J. ~vz.I~ 
Method: DPT O~OIoJr\ I DO d J S oll4-e.J S If ~ v/J,to II e--J 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~_ other 

TCL VOCs 2 oz. Jar ./L Field GC 

~ NAPl - UV Light Test 4 oz. Jar ,// Field Test 

TCl VOCs 2 oz. Jar .// Laucks 

TCL SVOCs AND PCBs 8oz. Jar .// Laucks 

TAL Metals I Cyanide 8oz.Jar / Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

~ 
Circle if Applicable: S/'l6tJA, MS/MSD Duplicate ID No.: 

See note. 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
"'8 Page 'l.7 of 52-4-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-(J J 1. .. Of/-Oil. 
Project No.: 6966 Sample Location: mJ P[Z .. 

Sampled By: -rrLl~ 
[] Surface Soil C.O.C. No.: fJA-"-o 3 c.. 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'6 ... 10·'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I '-ICJ1) 
Ii- h Ito 6".~ .{:j..J. k ~ ~ ~,,~ ~.",,';w ~trI4I~ 

Method: OPT t:..tk o,~ 
JO'" t;......J 9~ ,-,.?It c.. 

Monitor Reading (ppm): 0,'2,. feJ.h I~ro. sJiJ4J s,,"').., c/~", 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar V ... Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS J NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

~ 

Circle if Applicable: 

~ MS/MSD Duplicate ID No.: 
See note. 

'7 



SOIL & SEDIMENT SAMPLE LOG SHEET 

2.i ' 52.4-Page of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-5B- P) J - oS -AI?. 
Project No.: 6966 Sample Location: po) 2-

Sampled By: ~b.'-
[] Surface Soil C.O.C. No.: lJ.1l..~03(:, 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: oG- /D..t:If7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 14tO 
/ ft; I k ').0 ' 

Oatlk (j"WOl\ t,;f'l J e."., c.1e:,.!J ~J;)'J s.~ ~ 
Method: OPT 

J:.J.(j,~ 'intI/I: I ''''c ''-'/0'''' Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar """'/ Field GC 

NAPL - UV light Test 4 oz. Jar v Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

51/ //'I'£/? 10 
;::::.>.c. A"Jrr I, i/) 0,.,) 

L/lt.li..h' .. 
B -I ~ '/7 ul'l ('" .. {! LTL .. OZI 

Circle if Applicable: s;gn7iiJA MS/MSD Duplicate 10 No.: 
See note, 

// 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page -z..G:c of ~4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-S8. P ,2. -C/O:.- e~ 

Project No.: 6966 Sample Location: PIL 
Sampled By: JLL..1i--.l 

[] Surface Soil C.O.C. No.: BIZ. -c 3' 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~ -10 -17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 11./ J ) 

lO~2-tJ 
Oct/X t!>nr- kllb J~/.I/16hJ sw.J ~ -,",.-e.) 

Method: DPT 
IoG~ 1"'U-'I.i.JI~/ e-1<.!7 Monitor Reading (ppm): /' ~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecte9-- Other 

TCL VOCs 2 oz. Jar all Field GC 

NAPL - UV Light Test 4 oz. Jar .,/ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle ~pplicable: 

~t0 (tel ~~so Duplicate 10 No.: 
ee note. 

y 



SOIL & SEDIMENT SAMPLE LOG SHEET 
-t..~ I r7d. 

Page of :;~T 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- pJ;)" -0 ?-ott 
Project No.: 6966 Sample Location: P-I"L 

Sampled By: NoL 
[] Surface Soil C.O.C. No.: 8il.-c30 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: U ~ -10-" Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: IY)"T 
~f CQY"e /t,kJ cJCa~ t~ QWv-\. Method: DPT ;}~ k)o /lID 0 Monitor Reading (ppm): ~ ht.it:JV 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar \ Field GC 

NAPL . UV light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: 

/:J!/)lI-MS/MSD Duplicate ID No,: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
t..~z, - yl 

Page of:J"'" 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-~.1 Z: - 0 ~-On 
Project No.: 6966 Sample Location: F"-&k: Sampled By: JU 

[] Surface Soil C.O.C. No.: 
, 

l3.1t-03~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'6-10- <7 '? Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J S-.r1) , 01...4.. do1.f\.-, E-J.!-o k,..,.. c.14.:;1.3I,-," L.1....J :JVlAJ/~ 
Method: OPT Jt,f h':>?; ~~ , ... 10 ... kff!J ~ ~Q. Sa~ ellA.!;) 
Monitor Reading (ppm): 0,0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collectelj/' Other 

TCl VOCs 2 oz. Jar .,// Field GC 

NAPl - UV Light Test 4 oz. Jar v' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs aoz.Jar Laucks 

TAL Metals I Cyanide aoz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + 0 On separate sheet by FOL 

Circle it Applicable: 7?&!/./L MS/MSO Duplicate 10 No.: 
See note. 

0 

p 



SOIL & SEDIMENT SAMPLE LOG SHEET 
1~ -; ~7/L 

Page &./ of-::>~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58-"12.- O~-OIL 
Project No.: 5955 Sample Location: PL9.. 

Sampled By: ~~,~ 
[] Surface Soil C.O.C. No.: 8K..- 0 20 
[Xl Subsurface Soil 
[l Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[l QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 03-10 .c,? Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:/~/O 

3).h~b 
~""'W'\ ~ /If.Ji......".(.4",.- $1;, :rt. v::, 01 ... 11' se:. 511""'....u 

Method: DPT 
Qve) S .. ~ "pe4fJ&-~ ~IIJ ~~, 'YCJJ,':" 

Monitor Reading (ppm): 0.0 ~~ ... II"\A./~ ,.Jt.ow"l( ....... ;".,J ho.A. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

.... Analysis Container Requirements ColI~ted Other 

TCL VOCs 2 oz. Jar "L Field GC 

NAPl - UV Light Test 4 oz. Jar " Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals / Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 
Ferrous Iron· Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Si~~ MS/MSD Duplicate 10 No.: 
See note. 

r 



SOIL & SEDIMENT SAMPLE LOG SHEET 
"'(04 '-2...4-

Page'" of:;' 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-5 B- j'J I 2 -10 -!lit 
Project No.: 6966 Sample Location: P-[2 

Sampled By: ;;r~L-::1'= 
[] Surface Soil C.O.C. No.: !3~ -03 L 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O! - 1/-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I'()~ 
3t'ALfO' o ~ oIK 6, """'''' +,:v,. ~Vlo;-t 1.Vc./1 SovJ.eJ s" oo.e1 ,v"J,~ 

Method: OPT .,. 0,,;,.... ,,,,~ ... .t,;".,~, ~COo4"S~ ,,;e,,:..u.. 
Monitor Reading (ppm): 0,0 "eo;;/'" IQ"'-tu! Sc.""J ..,}" ... c..I I.,,_c t;",.~a-I 
COMPOSITE SAMPLE DATA: 

, 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL . UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals / Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

0C3 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

7fi1~ MS/MSD Duplicate ID No.: 
See note. ,.". 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-PI ~ - fI-~tL 
Project No.: 6966 Sample Location: 1J·/2 

Sampled By: ;::n·..Jl~t.-
[] Surface Soil C.O.C. No.: g~-()~t 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] ,QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O,?- 1/-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: "30 6'0 ......... vev~ 1; ....... 10~;..,. ,-,~ .lIl.re-// 
Method: DPT 40 Ie '1'-/ .k:Jt, hJ 5"4....( 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecte9- other 

TCL VOCs 2 oz. Jar V/' Field GC 

NAPl - UV Light Test 4 oz, Jar .,/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (o;,,'e onej' + 00 

51//P'p.cp /0 L-.AC/ck:s Fut . IVA I7 ),'J 8/13 If 7 

~N CcF C L7L-02/ 

Circle if Applicable: s;g;P2a 
MSIMSD Duplicate ID No.: 
See note, 

p 



SOIL & SEDIMENT SAMPLE LOG SHEET 
?(p(b /1 

Page '- of ?2...~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-S8-1'/2 - /2-(3'1.. 
Project No.: 6966 Sample Location: P-[2 

Sampled By: ..r~~ 
[] Surface Soil C.O.C. No.: -
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:tn -1/_ ., 7 Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

Time: /t)7 
No 1Le. Method: DPT LJ 0 Jt '/Lr COVev!::l ~ Monitor Reading (ppm): .- 44 f,.. ,/rr 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

I CL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

r,'~ "vet;~ S .. ,...J ID"~ t:.J /fJ;~~O'" ~ 
it u~/J I\.OJ. ""'it... , 

Circle it Applicable: s;gn-:;;ij JJr 
MS/MSD Duplicate 10 No.: 
See note. 

F 



SOIL & SEDIMENT SAMPLE LOG SHEET 

2.." -5Z-4 Page of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58-0" - 01 {6ft 
Project No.: 6966 Sample Location: tx-Fi)' 

Sampled By: :fl.., 
[] Surface Soil C.O.C. No.: L.Tt:.. - 02.1 f !J..A!. -0"3 I 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 (j -/;1-'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 16JfJ 
() 'J. <I I 

f)1I.4< (>.r--.,. £,":... ,,-..cJ.,... ~UJCt-'S t. 'iVf,o'~ 
Method: DPT f~ JwkJ .J~-t -0vt&vJ 
Monitor Reading (ppm): O~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar v"/ Field Test 

TCl VOCs 2 oz. Jar v/ Laucks 

TCL SVOCs AND PCBs 8oz. Jar // Laucks 

TAL Metals I Cyanide 8oz. Jar ./ Laucks 

Total Organic Carbon Collected in jar with metais /' Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH" Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orC 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

.-. 
Circle if Applicable: 

/::7~f}ft MS/MSD Duplicate ID No.: 
See note. 

7/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
L"S 

Page of 6lA 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- OJ"· O~ l~ll. 
Project No.: 6966 Sample Location: ~C.-OJb 

Sampled By: 7" /di..-
[] Surface Soil C.O.C. No.: LTt. -Ju € 8'('-0, I 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: --X-I , 8-/)-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: / l.3) 
</k7 I 

7tt ... -A'.u..,~/-J ~( '~/~ 
Method: OPT 

rJ4ite. I'~ S"v/uJ S .. ,..J 1c)/~c..J 
Monitor Reading (ppm): ().D k> 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: i 
Analysis Container Requirements ColI~d other 

TCL VOCs 2 oz. Jar yL Field GC 

NAPL - UV Light Test 4 oz. Jar V/· Field Test 

TCl VOCs 2 oz. Jar ,,1'/ Laucks 

TCl SVOCs AND PCBs 8oz. Jar V/ Laucks 

TAL Metals I Cyanide 8oz. Jar ./ Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals v' Laucks 
pH" Collected in jar with metals Laucks 
Eh- Collected in jar with metals Laucks 
Ferrous Iron- Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

- Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

°C 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

/7 
Circle if Applicable: 

?~<7' ,_ MS/MSD Duplicate 10 No.: ~ 
See note. 

f? 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: O=lJ~~O~ Project No.: 6966 Sample Location: 
Sampled By: 

[] Surface Soil C.O.C. No.: LT, -02.1 E~.O-3J 
• [Xl Subsurface Soil 

[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date. AU ......... Y'-/Z..q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /~'IJ ~ .... It. ~'-c.../ ~/""; c:.\.4.~SC ,~,'.vt.J 
Method: DPT 1 h 12- u~;Lc.. ~Io S • .AeCJ ~ ""'/'-~ "~vc,.,l 
Monitor Reading (ppm): 0,1> 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc,) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle..s;ted Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL· UV Ught Test 4 oz. Jar \// Field Test 

TCL VOCs 2 oz. Jar V-"'- Laucks 

TCL SVOCs AND PCBs 80z. Jar v/ Laucks 

TAL Metals I Cyanide 80z. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavaient Chromium Collected in jar with metals v' Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orC 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 17t: !ft-MS/MSD Duplicate 10 No.: 
See note. 

/! 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. L,1° 

Page of -:sz...C; 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- OJfz - O~·l3It 
Project No.: 6966 Sample Location: A-Oc.-O.3" 

Sampled By: r~L:7L 
[] Surface Soil C.O.C. No.: B~·o3 ; 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:.A~ I ~ o1-/Z-' Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

Time: /C,J 
/2,' /r& / ~J ItO ... r:-,.....,.., -.d-- (-.1/ GoO"''''Je. ~ 

Method: DPT 
fo Iv<,; "'- (hrJ"~ ~.,,1-eJ .r~...# wfr~" ~ I 

Monitor Reading (ppm): 0,0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollecjJ!d other 

TCL VOCs 2 oz. Jar .// Field GC 

NAPL - UV Light Test 4 oz. Jar "" Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orC 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Si9~iJJt-MS/MSD Duplicate 10 No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-DJ'- oS-OR.. 
Project No.: 6966 Sample Location: UC-OJlo 

Sampled By: ~~ 
[] Surface Soil C.O.C. No.: fIll. -0 i I 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 08 ~ 12 ~'7 Depth Color Description (Sand, Silt, Clay; Moisture, etc.) 

Time: 171; , ", ... J,. ~, ~, -.J Cu"'~Jf '(A,'z...c..J 
Method: DPT /6 h)-()' f)~~n....,... ,,&o .. ~ 1.)/ (U.lA 5~~ 
Monitor Reading (ppm): ~7 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecte9- Other 

TCL VOCs 2 oz. Jar tL/ Field GC 

NAPl - UV Light Test 4 oz. Jar -.,./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh o Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

° Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

+ orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): 

j),AI ¥Y!7 
51111/;;'£ t? To L"'tldcJ I':-()~( /1"")/"1 l'J S ~s 

t)N c.. 0;; c... L iL - () 2-/ . /11: 0) 
~ t, I/,j?~< .-f 

du j? 5,1 MR" t:! -*,1£ . I 

Circle if Applicable: 

s;g~/d.Lk-MS/MSO Duplicate 10 No.: 
See note. O\)3 - 5CJ - OP 1-}1. .. ()fl 

f/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. z.,11, 

Page of 52.4. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB.~ 0'-011. 
Project No.: 6966 Sample Location: 

Sampled By: ~tU ~ 
[] Surface Soil C.O.C. No.: &t..()~ i 
[Xl Subsuliace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~ ,12·'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17')D 
d-O 'Ja 2'·/ 

D_A 11~ IM-.~,....J C"""oI\1.. ' ...... i~~~ 
Method: DPT n "111-..1 h-' ~t4tJ~ -;""b '" ~J.6 I~ .... 
Monitor Reading (ppm): O,:l- O~ cJt:I~ wlsl,~U SMd ..,J.~wJ ,;...J"",~ ... ";. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collj!cted other 

TCl VOCs 2 oz. Jar -".,.-- Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
s;g#i~. 'lib-

MS/MSD Duplicate ID No.: 
See note. 

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
2.1; . 

Page of 52..~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-£lk ... Q2-ll!l 
Project No.: 6966 Sample Location: l1p'--aJ' 

Sampled By: "-~ht.. 
[] Surface Soil C.O.C. No.: ~£-O31 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'&. ''2~ 0f7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I foC I p(At A.#, ~ c.,-> 4)/,JY+ ~~ 
Method: OPT ). '110 ~~I ~ ~1Ik1lt,1 ,~"'~o .... ~ 
Monitor Reading (ppm): 1.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collepted Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar ./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + orQ ' o/lJ/f 7 

5.H1r',P'eR 7'..::. L,,'t des fcy< /-.J,d/J1J 

o-v c~;= (.. LTL··02-/ 

Circle if Applicable: 

s;g~blJb MS/MSD Duplicate ID No.: 
See note. 

f/(! 



SOIL & SEDIMENT SAMPLE LOG SHEET 
z.14 "'--2,4-

Page of ':> 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B- p~,-- 01 <.6~ 
Project No.: 6966 Sample Location: e. fJ1-

Sampled By: TIL/:2.b 
[] Surface Soil C.O.C. No.: '-T, 'o~:3 € IJl~CSz. 

I 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~-J~-'77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: a.J:J.O 
0'104

1 ..,-q", Arv...,MUl'\II·"""'1 a...J co ....... se.. "~O'I~ 
Method: DPT "oo~l~ S"O ... h...I Se:-J .... /~~~'vJ 
Monitor Reading (ppm): O.y 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Col/ec;1ed Other 

TCL VOCs 2 oz. Jar V>- Field GC 

NAPl· UV Light Test 4 oz. Jar ../L Field Test 

TCl VOCs 2 oz. Jar .// Laucks 

TCl SVOCs AND PCBs 8oz. Jar V/ Laucks 

TAL Metals I Cyanide 8oz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

","'- On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + °U 

/""1 
Circle~pplicable: 

s;g#6a~ ~cSO Duplicate 10 No.: 
e note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET / 

l., 7' ·"z.4 
Page of :::> 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-pgl - O~ I M 
Project No.: 6966 Sample Location: =1fiL Sampled By: 

[] Surface Soil C.O.C. No.: L.7£-0'-3 € d.t4?-» 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O'R-/~-&j7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:;1I30 

4'kS' -(e.", P;-v....,~, ~ ('o ....... .sc. ~~,~ 
Method: DPT /hOt'S Sor-kJ .)q-.l 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Col~cted other 

TCl VOCs 2 oz. Jar V>·' Field GC 

NAPl - UV Light Test 4 oz. Jar V/ Field Test 

TCl VOCs 2 oz. Jar ./L Laucks 

TCl SVOCs AND PCBs Boz. Jar V/ laucks 

TAL Metals I Cyanide Boz.Jar V laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

a On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

, 
Circle if Applicable: 

S;~Ye MS/MSD Duplicate ID No.: 
See note. ~' --v . 

t/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. z...1b 5L9-
Page of --

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: OO;~03; IJ!J Project No.: 6966 Sample Location: 
Sampled By: 

[] Surface Soil C.O.C. No.: L7L -0 2...3 ~ ~e -012. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O'B ,,1'6 ·C;7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;)11I 0 
~ r 1-0 I~) -rr,~ ~ (j~,k f,-~,~, ,...J COI..f .... !:.~ 'V'l-'~ Method: DPT fko"S S."k.J 5C.~ . 

Monitor Reading (ppm): 0.'1 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected/ Other 

TCL VOCs 2 oz. Jar \/~ Field GC 

NAPL - UV Light Test 4 oz. Jar V/ Field Test 

TCl VOCs 2 oz. Jar V/ Laucks 

TCl SVOCs AND PCBs Boz. Jar ,// Laucks 

TAL Metals / Cyanide Boz.Jar v Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

.- On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + ~) 

Circle if Applicable: 

s;g#~j)D MS/MSD Duplicate 10 No.: 
See note. 

-I 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 
OOl-SB-t:l-O'i- f!!J.. 

Project No.: 6966 Sample Location: 
Sampled By: ,fJ-

[] Surface Soil C.O.C. No.: ~-o32.. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 03 -If -"17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Timedl)"S-
()'h, /6' lilt'" h. I.)k.·k f,~ ~ "vJ. ~o')(. tJlflI'~ 1'DoII~ 

Method: OPT JoV'~ SI..,..J v/1kw3 , .. "J 4/-- _.JL 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~ted other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL . UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

a On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + '" 

'1 1 
Circle if Applicable: s,gn$ /l/~}ijn;; 

MS/MSD Duplicate ID No.: ~ ~-~~ See note. 

-/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-PfI)-DS·(J1l 
Project No.: Sample Location: _.;",P".:;:~:-.=2.:....-___ _ 

Sampled By: -:ruhL-
6966 

[] Surface Soil 
[X] Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

GRAB SAMPLE DATA: 

C.O.C. No.: 8.(;e:.~2.. 

Type of Sample: 
[X] Low Concentration 
[] High Concentration 

Date: O~ -/~,97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:f}~/) 
Method: DPT 

+I~ q"J ~ 'V71;~ "-'-'. I~ "\ 
~"''''S. fj""';-.J SIt....J ....... ~t'\'J 

Monitor Reading (ppm): f).V 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA 

Method: NA NA NA 

NA NA NA NA 

Monitor Readings NA NA NA 

(Range in ppm): NA NA NA 

NA NA NA 

NA NA NA NA 

NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements 

TCl VOCs 2 oz. Jar 

NAPl - UV light Test 4 oz. Jar 

TCL VOCs 2 oz. Jar 

TCl SVOCs AND PCBs 80z. Jar 

TAL Metals I Cyanide 80z.Jar 

Total Organic Carbon Collected in jar with metals 

Hexavalent Chromium Collected in jar with metals 

pH" Collected in jar with metals 

Eh" Collected in jar with metals 

Ferrous Iron" Collected in jar with metals 

Sulfides" Collected in jar with metals 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + oQ .. /' /97 
-A I s~S" ~,z.1 

S HI P I'i" 0 -fr:> /.,. A U deS F (Jo(::'''u~. 7 . ':>li 
~,...; (!,,~ c. LrL - 02..) / Allf.), 5/',// 
Dt/P f,f/"76 c/A Ie .. 

Circle it Applicable: 

MS/MSD 
See note. 

Duplicate ID No.: 

00')- S()- OPJ-J.3-f)~ 

(/ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

CollecJed other 

v/ Field GC 
v Field Test 

Laucks 

Laucks 

Laucks 

Laucks 

Laucks 

Laucks 

Laucks 

Laucks 

Laucks 

On separate sheet by FOL 



SOIL & SEDIMENT SAMPLE LOG SHEET 
!.."1 ~ ~2.4-

Page of'" 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-5 B- P0;;1- 0, ·.G1l 
Project No.: 6966 Sample Location: 

iu73t Sampled By: 
[] Surface Soil C.O.C. No.: N~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:l)~" 0 ~Cf~ Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;;';:)-;;0 
Alo e, f£lJeV:) ------;:;:-Method: DPT 

Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z.Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

P'5~p"\ ol:J 1'\.01- f-v;-p 

---Circle if Applicable: s;g"uv}b MS/MSD Duplicate ID No.: 
See note. 

1/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
•. oj 

Page z...b of 5l..4---

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- ~2-07-(J.1L 
Project No.: 6966 Sample Location: ~@ 

Sampled By: -:::Yt..J!:1.£ 
[] Surface Soil C.O.C. No.: Bl·o~ "Z-
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:t)~'/~ 047 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ,.Q300 
(}Lf'h)8 I 

13 rl'D">J '" J-o .{:;~~,,: " ~ C<Ji.. .... ,)c- ,AI'~ 
Method: OPT 

0/,""- p~S SII-'W ~-.l 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: . 
Analysis Container Requirements Collecte)t / other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL· UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon . Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, AnalysiS for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S;""ffc!tlfo MS/MSD Duplicate 10 No.: 
See note. {;; 

// 



SOIL & SEDIMENT SAMPLE LOG SHEET 
~'i.. , 

Page t- of-5L4-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-s8- P(I'l - 0 ~-{3It 
Project No.: 6966 Sample Location: P0~ 

Sampled By: :J1J :rt-
[] Surface Soil C.O.C. No.: Bit. -032.-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:fl.a., 18-~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:-.d.335" 

J-3' h 3~' 
fJro""",, h .n~ _L.... -J c.. ... "''- ~I~ ~rlS 

Method: DPT 
0[,.,... s.,,'-d s..:I 'jV60Ji~ ",/0 • ~~ ~tt''"...uJ 

Monitor Reading (ppm): f), f) wi f.~kJ .1tt~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc,) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~d Other 

TCl VOCs 2 oz. Jar .// Field GC 

NAPl - UV Light Test 4 oz. Jar ." Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

0' On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S;v!L)/h MS/MSD Duplicate ID No.: 
See note. 

'/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
'- ",z.. 

Page .... of 5 Z::;. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-l!.rJZ. - 0<1-01-
Project No.: 6966 Sample Location: ~e"L 

Sampled By: :rwlt..l--
[] Surface Soil C.O.C. No.: 8'L-033 
[X] Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: (l'rL ~r'-q"'L Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1';30 
3;).1-0) L ' 

t>.,.......,.,..~ C;'\Jl.. jV#,I~ &....JUt rovW S .. ....J 
Method: DPT 

1:..-,-
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar // Field GC 

NAPL - UV Light Test 4 oz. Jar v Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

S;;;~tLJb-MS/MSD Duplicate 10 No.: 
See note. 

I.< // 



SOIL & SEDIMENT SAMPLE LOG SHEET 
2.~1 LuI 

Page of~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-S8- PlfJ.- JO.IJII.. 
Project No.: 6966 Sample Location: {At Sampled By: 

o Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Og -,,-, 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

Time: 17((0 
3'" J.. YO' 

8.-o"V", c,."",- ~;-.1 '-"I J,pf/k.) $ .. ~ 
Method: DPT 

Monitor Reading (ppm): OS 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollectJld other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar ../ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

+ orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): 

/lt1 _'\ 

Circle if Applicable: 

Id£V~ ~~SD Duplicate 10 No.: 
ee note. 

t/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
81 2ft Page z. of ~ ., 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-.t'~l-I/-OIl.. 

Y~z. Project No.: 6966 Sample Location: 
Sampled By: :/t..I-st-

[] Surface Soil C.O.C. No.: (3£-033 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0"6 '" It:? -:L7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:/]JO 

CfOhLfLf (j"O"Yf'lJo O/,"or- +,-.,,~, ~.~ ,....e.':-t.I~. 
Method: OPT 's~v.t:.eJ 5-r...d ,~~;..Jo" I.,;"" c,./. -.J-. 
Monitor Reading (ppm): 6.0 1""'.-) or .. ....,):, ,,;a.lle. 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect¢, Other 

TCL VOCs 2 oz. Jar .// Field GC 

NAPL - UV light Test 4 oz. Jar v Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eho Collected in jar with metals Laucks 

Ferrous Iron° Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

° Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + or 0 On separate sheet by FOL 

Circle if Applicable: S/:::/: i!l~ MS/MSD Duplicate 10 No.: 
See note. 

.,/ ,/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
./ 

t,~') . /J 
Page of ~Z-, 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-S8- pe 2.. -/ Z. -1J1l.. 
Project No.: 6966 Sample Location: /J@ Z. 

Sampled By: ;:r'?,-
[] Surface Soil C.O.C. No.: ~-:¢33 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~ -/" - '1""7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 175'~ 
Lf tj'fo '-1$' !!How"" r~~,~ ~~< ,v,",-..A. Sc....J. 

Method: DPT 

Monitor Reading (ppm): 00 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect¢" Other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPL - UV Light Test 4 oz. Jar ,/ Field Test 

TCLVOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 5",#1/)17 MS/MSD Duplicate 10 No.: 
See note. 

v// 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB€ L -/"!. - OIl-
Project No.: 6966 Sample Location: p 2 

::flTL-Sampled By: 
[] Surface Soil C.O.C. No.: adl-(}~3 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 08-ICJ-~'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 18'?~ 
If '8 'h 5";)' 6~,.. .f,~ , ~, ...J c~,.. t , ....... ;......t. "lIPfI~ 

Method: OPT s_k.J , .. ""J v/",-"il - :;;" ~,,~':) silJ. h.",) 

Monitor Reading (ppm): 0.0 ':""I"\~I 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~ other 

TCl VOCs 2 oz. Jar 
.,., 

---- Field GC 

NAPl . UV Ught Test 4 oz. Jar 
..... 

Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

S7?d~ MS/MSD Duplicate 10 No": 
See note. ()1) J~ ')(j- 0 {J I ,;;. l.,/-8 t1-

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
'1 

pagez.8 of 51-4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-56- P~d--/ '1-/JIl. 
Project No.: 6966 Sample Location: H~L. 

Sampled By: :lwht... 
[] Surface Soil C.O.C. No.: AL-033 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 ~ - I 't - 17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 13)"0 
S;;.' J.o ~b I 8r~ !',~ 5'v,,~...w' ~/ Sh"~ Sc.-.).. 

Method: DPT 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

_. Analysis Container Requirements Collecte;l--
----

other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPL - UV Light Test 4 oz. Jar 0/ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: 

S;·7J!Jl~~.iL-MS/MSD Duplicate ID No.: 
See note. 

/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 
'B 

paget? of S2-4 

Project Site Name: NIROP FRIDLEY. (Phase I) Sample 10 No.: oo3-SB- PO"Z.. - I!) -all 
Project No.: 6966 Sample Location: tJl)~ 

Sampled By: ;:)~(,,-
o Surface Soil C.O.C. No.: 5L.- 0 33 
[X] Subsurface Soil 
0 Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:()~~ 1'/,-'7 Depth Color . Description (Sand, Silt, Clay, Moisture, etc.) 

Time: If;).) 
S{ 10 6D' /JrO"vr'l r: __ c ~ 'J~'~ ~~~ S r-eJ-f 

Method: DPT 

Monitor Reading (ppm): 0.0 5"'04.... 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect¢ Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL· UV Light Test 4 oz. Jar .,/' Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + orQ Bpi/!7 " '/I,r.)/I /. ~ IJ 

~#I;?/fjl -/-" Lkllc/C"y r iJ ~ • ...-1' 
C - L--L -OQ 

0/\/ or:: L ' 

Circle if Applicable: 

s;g~~tlk MS/MSD Duplicate ID No.: 
See note. ~. 

'/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
~ -?/L 

Page of 5,"", 

Sample ID No.: 
I 

Project Site Name: NIROP FRIDLEY (Phase I) 003-S8- OS8 - 01 &. fJIt. 
Project No.: 6966 Sample Location: A:O( -Qii 

Sampled By: T~bl-r:. 
[] Surface Soil C.O.C. No.: 6L-033 3: I.TZ. -<:3Z4 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~ -/9- &J 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:dl)S-
O'h4' Blt:,,,~ S;":PI S4..J~ s,. IJ - r-; II If-U. k.,.'.J 

Method: OPT 

Monitor Reading (ppm): O.:l 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: " 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar .// Field Test 

TCl VOCs 2 oz. Jar // Laucks 

TCl SVOCs AND PCBs Boz. Jar .// Laucks 

TAL Metals I Cyanide 80z.Jar ./ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + or () 
On separate sheet by FOL 

\L! 
It''' c. 

~ 
/L 

Circle ~cabla( 

S2?7!t~· ( MS/MSO )ouPlicate 10 No.: 
See note. 

L OO~-S[)- OP/-oy ( f...,.1/C~.) 
'-----""'"' ~/ ! 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-OS~-9fi OIL. 
Project No.: 6966 Sample Location: II Dc-a 

Sampled By: T'l/;;L. 
[] Surface Soil C.O.C. No.: L7L -01,4 ~·81l..-03) 
[Xl Subsurface Soil 
D Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: .. 

Date: 015 ~ ,,-e;7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:~1 SO 
L/ 'Ie ~' Tc."I t,-~< ~ I ...J CO't .... " ,,....,:.v.c...t 

Method: OPT !l1f}:t.; S~"I-#JIf...,J I.J/I~"'(.. ,V'MvJ 
Monitor Reading (ppm): 0, 0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar ..// Field Test 

TCL VOCs 2 oz. Jar ./ /' Laucks 

TCL SVOCs AND PCBs 80z. Jar v/ Laucks 

TAL Metals I Cyanide 80z. Jar ./ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: .; 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

.. 

Circle if Applicable: S/)/ilw MS/MSD Duplicate 10 No.: 
See note. 

r 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58-O~- C:2flYt 
Project No.: 6966 Sample Location: IM(.-QS2/ 

Sampled By: 77l'{;;iJ-
[] Surface Soil C.O.C. No.: L TI.. -02..4 ~ 8~ ~()33 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample.Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~ -19"''17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:~ 8' k J1 ~r\ ~ f'"v(../M'J.. ~~ ~~~~ 
Method: OPT 6Y61.Jv\ 

S~"J...J S~ ,_d,~ ,O...JC, ~ t,~ ~ 

Monitor Reading (ppm): 0.0 ~ .,_~---< S .. .....A - 0eJI.e., .To"j.u 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements COllec~ Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar ,// Field Test 

TCL VOCs 2 oz. Jar ,// Laucks 

TCl SVOCs AND PCBs 80z. Jar ,// Laucks 

TAL Metals / Cyanide 80z.Jar ,./' Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

-
Circle if Applicable: 

s@~ MS/MSD Duplicate 10 No.: 
See note. 

!/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
t'l2, 52..'/-

Page of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-S6- 05'F' 0 'I-all... 
Project No.: 6966 Sample Location: A-O(,OS ~ 

Sampled By: ~(..; 
[] Surface Soil C.O.C. No.: BIl.-o"J3 
[Xl Subsurface Soil 
[J Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [J High Concentration 

GRAB SAMPLE.DATA: 

Date: Of:l-I'1-,7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:a~/) 
JJ-'h /b I 

&-OW'" II ........ 5Vl'i~ c...Jel/ Sov/c.J ~'-"-
Method: OPT 

Monitor Reading (ppm): 0,0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements C"pllected other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar ~ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): ... 

Circle if Applicable: 

Sffk?J~ MS/MSD Duplicate 10 No.: 
See note. 

l.. // ;; 
I 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. ., 
Page 2..1 of 51 q.. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 0 £8. - OS"-l!/L. 
Project No.: 6966 Sample Location: 1Jo, -oS f.. 

Sampled By: ,Jt..dhu""", 
[] Surface Soil C.O.C. No.: /3,,(:c 33 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: Of,. " -q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:~a-3 0 
J~ '/.0 JO I Bro tJII' f./~ Bv7I;......,t Lo.A.-tI ~ovk.J Sc.-..( 

Method: DPT 

Monitor Reading (ppm): 4. CJ ~11t4Vf'- ~t-4tI/e./' 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar t/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 
Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + or () 
On separate sheet by FOl 

I /5 9/~;l7 
:J/////'cf p I" L/i'" I:"s ;"'1. A>·J"; J J, ,.,,/ 

ON C/·- C- L7-c..·· 02_S-/ .tI IJ 1"; ~A,j?I'-
[}d j7. 5~/J-o?,f -::!/-J-!£ 

Circle if Applicable: 

:n:;~~ MS/MSD Duplicate 10 No.: 
See note. 

(1)~ -.)~ - OIJ} - if] -Ofl.. 
V(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. .-,1tf ~2.4 

Page i/ of-.." 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-s8- 0)1- 06 -Qlt 
Project No.: 6966 Sample Location: fro c -() 'S i.. 

Sampled By: -:r-vML....--
[] Surface Soil C.O.C. No.: 8L --tY) 3 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~ - , '1-9 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: -;).-;),,4\ 
J-o' A J-~' {!y~ {-'-.........,~I c-J Co.,.-')..(.. ¥,,:....-l 

Method: DPT 
jWDvS sov~ .5G.J '-I f'~ Ju.-'. 

Monitor Reading (ppm):Q, () 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect¢, other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPl . UV Light Test 4 oz. Jar .,,/ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 
Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

~~ MS/MSD Duplicate ID No.: 
See note. 

t/ 



SOIL & SEDIMENT SAMPLE LOG SHEET £.
/7 

. / 

Page2-1) of ~2.4 --

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-5B- oS1j-07-M 
Project No.: 6966 Sample Location: /tOe-on 

Sampled By: :Tw'L~L-
0 Surface Soil C.O.C. No.: BL.- 0 34 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: D8 -/1-t:t7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:~cro , I (3.-rJ1N/II\ {:,'.v. , -.A ~.a J..,' .... o/"';,..,..J ~~ 
Method: OPT dYkd~ tufl.ev S.~h.J 
Monitor Reading (ppm):O. 0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ... 

Analysis Container Requirements Collej;ted other 

TCL VOCs 2 oz. Jar \// Field GC 

NAPL· UV Light Test 4 oz. Jar ,/ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous I ron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH. Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

() Oli separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or 

/7 
Circle if Applicable: 

S7?Jl~~Jk MS/MSD Duplicate 10 No.: 
See note. 

-// 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-~~~ o~-(J1l 
Project No.: 6966 Sample Location: 

Sampled By: #u~ 
[] Surface Soil C.O.C. No.: /?)1L'034 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:03 -1'1-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:~}3{) 3-81 

I-v 3)' [JyOl.JtI'\ p,'U.., .....J,:"_, ~ CoI..fV~t ,.-z.,~ 
Method: OPT ,eo., ''::I SDII~ S"....J. 
Monitor Reading (ppm): 0,0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: .. :. .. , 

Analysis Container Requirements CollecJed other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPl· UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals I Cyanide 80z. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH' Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: ., 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + or () 
On separate sheet by FOl 

Circle it Applicable: QC::.v.h-MS/MSD Duplicate 10 No.: 
See note. 

r....- /' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-56- Q:fi-cl-11tl 
Project No.: 6966 Sample Location: 1ff£f3~ Sampled By: 

[] Surface Soil C.O.C. No.: -8.t..-O.22 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Of-~O -q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J6)D 
3;2' Jo 3ld 6';0'-'''' f'~ ~,a;..J c."",,,s, ~v#o,~ f"OO"':, 

Method: DPT .(o.,fuj oS"....! lJVitJ,~ ; ... 1,; /-,;... :J-'~ 
Monitor Reading (ppm): O. " well s".d.J SOl~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ /' other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar 
, 

Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

Si9~~ MS/MSD Duplicate 10 No.: 
See note. 

v~ .-

# 

!/';Y 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- On -lQ-ll!l.. 
Project No.: 6966 Sample Location: Ao"..uIT 

Sampled By: NA-
(] Surface Soil C.O.C. No.: NA 
[Xl Subsurface Soil 
(] Sediment . Type of Sample: 
(] Other: [Xl Low Concentration 
(] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:/730 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: -
Method: OPT 3(, It Yo N{) r~ 0v~ ~ 
Monitor Reading (ppm): .--
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar laucks 

TCL SVOCs AND PCBs Boz. Jar laucks 

TAL Metals / Cyanide Boz. Jar laucks 

Total Organio Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike I is. 

~it-
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + or 

v,~ j"';'/,...,; .5~~ I.J .. J I'll ¥ 

Circle if Applicable: 
s;g~ 

MS/MSO Duplicate 10 No.: 
See note. 

t/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- O)~, 1/ -d'L 
Project No.: 6966 Sample Location: t;o-G-Q~~ 

Sampled By: J~<--
[l Surface Soil C.O.C. No.: Sl-cj31"" 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()S - ,.)...0 -'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: IQCff 
YO' 10 Lf4' /!:¥() (..)>"\ ./1 Yu.. "V ~~.-....d "..,JI SDVk-J Sc;~ 

Method: DPT 

Monitor Reading (ppm): 0.'1-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 
" 

. ~ .~ Analysis Container Requirements Colle~ other 

TCL VOCs 2 oz. Jar V /' Field GC 

NAPl - UV Light Test 4 oz. Jar .,/ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals / Cyanide 80z.Jar laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

_____ 1'1 

Circle if Applicable: 

S/)~ MS/MSD Duplicate ID No.: 
See note. 

VI/ 



SOIL & SEDIMENT SAMPLE LOG SHEET . c:l 

;1) ~l/L 
Page of J 'I 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-s8-0" -12. -1''-
Project No.: 6966 Sample Location: Jk,-ar:~ 

Sampled By: 'TvLi:.v 
[l Surface Soil C.O.C. No.: M-03-l 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[l Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0$' ]"O-tt7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 2't1,...r / , 
()ro"""",, 

( .......... ,~;-J. fNc.JI $-.11-1 S~ 
Method: OPT tlLj h Lf1 
Monitor Reading (ppm): /. f 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jai V .. / Field GC 

NAPL - UV Light Test 4 oz. Jar ~ Field Test 

TeL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples deSignated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: Signature(s): U 
MS/MSD Duplicate 10 No.: -1) ;;L/ h See note. 

{JO)~":>8'" 0 "I .. ')-~ ... 81t /r~ L~ -



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-s8-O~ -/;}.6( 
Project No.: 6966 Sample Location: JJO~O~f. 

Sampled By: J"kJ/;7t. 
[] Surface Soil C.O.C. No.: B4f.-(.\3~ 
[X] Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 08 -;1.0 -, I Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:d-J/O 

y~/~~' 6YDfttN'\ ).,;...,.., ",",cel,;"", ~ Co",,,,,.£. ~ ...... ~ 
Method: OPT ,.,.,DY ~ ~"., W S"-J. 
Monitor Reading (ppm): I. '-I 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect¢," other 

TCl VOCs 2 oz. Jar 'V/ Field GC 

NAPl - UV Light Test 4 oz. Jar til' Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 8oz. Jar laucks 

TAL Metals I Cyanide 8oz.Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH' Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + orO 
On separate sheet by FOl 

Circle if Applicable: 

~A MS/MSD Duplicate ID No.: 
See note. ~~ rv-

!Y 



SOIL & SEDIMENT SAMPLE LOG SHEET . v 
,~ "'2.4 

Page of ? 
0:)3- 5'8-058- '4'B~ ~ -=:. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: "'VU"'''O-V J" ~e, -l.)I~ 
Project No.: 6966 Sample Location: ~-IJS"S? 

Sampled By: ~~~ 
[] Surface Soil C.O.C. No.: BIL-o -
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 1J8-d-/-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Olav 
5')'k 5b 

, 
f3Vl)~A - ~ II 

Method: DPT 
+J~ t}VO'.-..uJ. .~S< 51 j S~~ 

Monitor Reading (ppm): O.~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ Other 

TCl VOCs 2 oz. Jar V'/ Field GC 

NAPl - UV Light Test 4 oz. Jar vi' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz.Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

/' On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + °U 

" - ~ 
Circle if Applicable: S;;J7£/J:h-MS/MSD Duplicate ID No.: 

See note. 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- O~-JS-~lYt 
Project No.: 6966 Sample Location: ~- s:~ 

Sampled By: WLa:~ 
[] Surface Soil C.O.C. No.: 8.«..'-c;3 5 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Ofr ;}/-'J7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 014 S-
5~' h 60' I3vown .p/~e .5 vz;;",w W\!'// SorluJ ~~ 

Method: DPT 

Monitor Reading (ppm): I. ~ w /SOIWL. ft~ 9o/lo.:...:t s.-:;~ s,...,J IbA£S 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecte¥ _____ Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

81ll/!7 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + ora. /! . 
. A r-. ~rJ;A r J/5 5/7'//.,Pe~ j-u L40C n -a . _ 

O/l,f Cor- C. L T L.. - 0 Z J 

Circle if Applicable: 

s~ MS/MSD Duplicate 10 No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
1· a'I ~2-4 

Page of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-OOi-QI r' aL 
Project No.: 6966 Sample Location: _~'OQ7 

Sampled By: I?-L-
[] Surface Soil C.O.C. No.: L rL - ,u.~ £ 8tf!-OJb 
[Xl Subsurface Soil 

[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O~ -~ ,- 97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17/r 
4' 

6i"c.h ~ P'-"""-f)""'·t..d Sc, ... cl, 5,/t 9VCtJ/) ;J,1r. 
Method: OPT () ~ (J.r~'<J"" t'f ~\",Jl. ,.~I 4....1) Ccx..~t ~w.,""..;.. 
Monitor Reading (ppm): (') .. Q ~l:r().,t, ;)o.,/..eI ,.,.~~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collep:ed Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar .// Field Test 

TCL VOCs 2 oz. Jar .// Laucks 

TCL SVOCs AND PCBs 80z. Jar .// Laucks 

TAL Metals I Cyanide 80z. Jar V Laucks 

Total Organic Carbon Collected in iar with metals 
" 

Laucks 

Hexavalent Chromium Collected in jar with metals v' Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/"1/ 
Circle if Applicable: 

~~ MS/MSD Duplicate 10 No.: 
See note. 

/'/ 

j/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- fX)7- og-t!:tL 
Project No.: 6966 Sample Location: /I{)(-OOI 

Sampled By: :SW/Jt-
[] Surface Soil C.O.C. No.: !J1l-03C 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: (j 'f(-J.1-'I7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: . a. OW 
{)-r 10~ /""o'l .J.o f/~ fJ"""':v;. SU...J./ bwl-~ ~ 

Method: OPT ~ CeJw~ ~',.....,..d. I'co.·t." .14J"'4J.. 
Monitor Reading (ppm): 0.0 b~ SiouL w/~~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar c// Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals / Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/J ....., 
Circle it Applicable: 

S~O~ MS/MSD Duplicate ID No.: 
See note. 

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
~ 

Page '3
0 

of 5Z4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB· OO~-O"'!-IJ/l. 
Project No.: 6966 Sample Location: ikJr: Q7 

Sampled By: -:Jw/;j/_ 
[] Surface Soil C.O.C. No.: 8.<:" - ~J ~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: () 8 -;)...1 -OJ, Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;).;),S-O 
3j1-.3{" (J.rO f.c..V\ fl~,~,~ ~a-~vr:;-l.I'DCI'S 

Method: OPT :scvI-d Su..,.J. c.u/~ • .,tf..u ~,~ ..Jc"u}. 
Monitor Reading (ppm): (f),f) l.e.J,.,s 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar t/,- Field GC 

NAPL . UV Light Test 4 oz. Jar ,/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

~~~ MS/MSD Duplicate 10 No.: 
See note. 

/ 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 
"1 

Page 1° of?Z4 

Project Site Na!TIe: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- ~7-IO -/JIl.. 
Project No.: 6966 Sample Location: IMt ~a::>7 

Sampled By: :rv/:fL-' 
[) Surface Soil C.O.C. No.: 8~ -03<;;' 

[Xl Subsurface Soil 
[) Sediment Type of Sample: 
[) Other: [Xl Low Concentration 
[) QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

Date: 08-;)1-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:~3/~ 
.3{/h'-lO' t31"D1NI>'\ f,~ I~' """'" CcL/...;,.e ,vt-{~ 

Method: DPT ;;rx,;1'J $O,J.1 Sc.....J. '-}/ 1e. ... '1 ... 5<""~ 
Monitor Reading (ppm): OJ) 
COMPOSITE SAMPLE DATA: , 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecte.st- other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPL - UV light Test 4 oz. Jar v Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent ChrOmium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

;: errous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

.~ 

Circle if Applicable: 

S7~/~ MS/MSD Duplicate 10 No.: 
See note. 

?/ 



SOIL & SEDIMENT SAMPLE LOG SHEET ,tJ" 
Page of 52..4-

Jt~ 
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58-f2~ tYl. 
Project No.: 6966 Sample Location: Me - 7 

Sampled By: I:t~ 
[] Surface Soil C.O.C. No.: 13 -(}1..'-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O'S-;)/,Q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:ri34) 

YO ~4Y ~ .{' ........ /~I w...J C~jL ~ ~ 
Method: DPT StJ..J. $" ...... 1 ~ f,.,~ ~ 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColiectesY other 

TCL VOCs 2 oz. Jar .. // Field GC 

NAPl - UV Light Test 4 oz. Jar 1:1' Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 0Q . 

B/2.1./17 
511/ /,/,E-P f<> ?hvdc( ,/<>K ;J1f ~-~,d 

Cc.r.=.C LTL -~z.' 
OP 

.-----7/1 
Circle if Applicable: 

s;g".tV~ 
MS/MSD Duplicate ID No.: 
See note. 003 -)0 -OfJJ-;} 8 -fJR,. 

(//1/ 



SOIL & SEDIMENT SAMPLE LOG SHEET ,.)7 
Page of oS z. 4 --

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-s8- 007- a-1Yl.. 
Project No.: 6966 Sample Location: ~OV7 Sampled By: ~ 4.&'</~ 

[] Suriace Soil C.O.C. No.: AlA 
[Xl Subsuriace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:C) 'S -.::11.- Cf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:~ 

No ~~~ 
I-" 

~ Method: OPT 1-
Monitor Reading (ppm): --
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA . NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

- Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -
&---fJ~ "'-"~s tl-tl CJ .... J ,,1 n_ ~ of.. rv...e.c VP Cov-t.. 

Sc. ""(11..tv 

/> 

Circle if Applicable: 

s;~~ MS/MSD Duplicate ID No.: 
See note. 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB- 00 7-l3t-1.Yl. 
Project No.: 6966 Sample Location: J#L -007 

Sampled By: ,u" 
[] Surface Soil C.O.C. No.: AJA 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'8 -!).'}.&>f7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Db'-l'\ 
N'D !2 Method: DPT ~ue~ .---- -

Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVAnONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

.5~+ ~1> J-. \.v'/,o,>W o .. ,J oL I\.. ~ "l-

~ ~v/!) Coot\.... '5 ... ~It../ 

Circle it Applicable: 
s;gu~ 

MS/MSD Duplicate 10 No,: 
See note. 

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
?~5A 

Page 7 of 52-4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 1 
oo3-SB-001- aa: (1Yl 

. Project No.: 6966 Sample Location: ~7Jt-001 Sampled By: 
C.O.C. No.: 

J 

[] Surface Soil L7Z-fJzc:. e/J,e-03r&> 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: n ~ -,J I . 9 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17)0 
L//-n 3' (3t'lJ"'-"" ~/M,.~, ev.d an.t~(' "Jve.~,oao.A;, 

Method: OPT It, 5u';~ !>c,.......L 0vz.v£..1 
Monitor Reading (ppm): (J.D -;lf~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

. Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: . . 

Analysis Container Requirements Colle..l'ted other 

TCl VOCs 2 oz. Jar VL Field GC 

NAPl - UV Light Test 4 oz. Jar 1// Field Test 

TCL VOCs 2 oz. Jar "'/ Laucks 

TCL SVOCs AND PCBs Boz. Jar ./ Laucks 

TAL Metals I Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals 
L. Laucks 

Hexavalent Chromium Collected in jar with metals -.L Laucks 

pH' Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 
Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

°a 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

.....--L 
Circle if Applicable: Signat~r~ 

MS/MSD Duplicate 10 No.: 
See note. /~~ V~ 

1/ 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
.-:lO,,-A. 

Page 7 of "52..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-5B-007- O:!>( M.. 
Project No.: 6966 Sample Location: 1l0C- 007 

Sampled By: :#;./.1!--
[] Surface Soil C.O.C. No.: '-7~' - "2'" ~ ti.~-c" 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O'!J-JI-47 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:/7l/0 

'8 1-0 I)" 
Iq", ~ ~ t,'N..., hu.J. 1I;'C."'t. ~~ 

Method: OPT /};/fI)(.u , ... ~I.A~"'(. 9~/'~ JOtlO.,~ Suo/LuI ~.....A 
Monitor Reading (ppm): 0·0 u..~lflec.. "Il/C'fve)· 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle;:ted Other 

TCl VOCs 2 oz. Jar v'/ Field GC 

NAPl . UV Light Test 4 oz. Jar v'/ Field Test 

TCl VOCs 2 oz. Jar V laucks 

TCl SVOCs AND PCBs 80z. Jar v'/ laucks 

TAL Metals I Cyanide 80z.Jar ./ laucks 

Total Organic Carbon Collected in jar with metals /' laucks 

Hexavalent Chromium Collected in jar with metals V laucks 

pH' Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: .. 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

.. , 
Circle if Applicable: ;ptoJ5;d ~~SD Duplicate 10 No.: 

note. 

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. ,7A - 4 
Page~(; of?l 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-5B- ~Q'? - O'i.. ... tJA 
Project No.: 6966 Sample Location: Il {2 -00] 

Sampled By: ..7l.Jt1'-
[] Surface Soil C.O.C. No.: 

, 
B~ -oJ.' 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: o'S -C} /- '17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:/&)) .sV'>A .(:;~ ,ve..,.......,(. ho1 f _v( .... • L "1Q", /.0 
Method: OPT I,) /0 16 /jo'l)<.U A 

~ {v .... S( '1.n-i....J p~ 5c.1~J s-....J 
Monitor Reading (ppm): O-D 0u.~.,..( 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

... Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar ~/ Field GC 

NAPL - UV Light Test 4 oz. Jar v" Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

........ 
Circle if Applicable: s;gna:;;/z7 

MS/MSD Duplicate 10 No.: 
See note. 

If 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- ()O 7 -os- ~ M.. 
Project No.: 6966 Sample Location: !tOG.-OOZ 

Sampled By: J~Jbf..:. 
[] Surface Soil C.O.C. No.: B.€.-o3 ~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: D8 -;)/ - 9'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: / 8 rs-
/ (,' ~J.O' rem 1-0 

S()'U J~ J~~ 11 ... 1 /'M.() ~ ~ .10 
Method: OPT ~r'< 'j~ ,I!m'S..sc,h). ~ 
Monitor Reading (ppm): a. 0 8~Dt..VA 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar .,/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH· Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + 00 On separate sheet by FOl 

8/2.7.-/97 5/1/,PP£i> 1-' L-/fvdc.;. rM /7#""/; siS 

ON Core. i-7L- Oz.G 

Circle if Applicable: 

~2';:J#-MS/MSD Duplicate 10 No.: 
See note. 

/ 

F 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. ~o'lA 

Page of 62.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- OC>7- 06-l!.~ 
Project No.: 6966 Sample Locationrr4 ./!.Jo '" 1Ii': lZ:lI. AoC. -'7 

Sampled By: r"",..&-
[] Surface Soil C.O.C. No.: B.~. c.3'G 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O(1-(}J -~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I '1]., '> 
;Jo hJ.Y' "k", k ~"""'" C""-- bwJ '"'D~ ~ J.n co--~ 

Method: OPT 7tA-,"....u.. f'<H .. ~ .. ~ .sc:.....J ".,/~(L.-I 
Monitor Reading (ppm): O.Q ~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl • UV Light Test 4 oz. Jar v' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + ora 
On separate sheet by FOL 

Circle it Applicable: 

Si'~fl~Cfr MS/MSD Duplicate 10 No.: 
See note. (]D) -)i!>-IJP/-;)7-()fL 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-SB-OO;;>- 07, M. 
Project No.: 6966 Sample Location: /kL 0{)7 

Sampled By: .. :n ... ....1,/.:X--
[] Surface Soil C.O.C. No.: l1/Z - c.) 3 '=-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 08 -2-/-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1'1') 
Oll./ h d-! Ia""~ S.,.,.J-.t'- ~J JOou-. ~ ,.J cd<-( ... s,-

Method: OPT 
6vowr"l 

q.,c.;....J. ~~ 'S~.i4. C<t..,)... l..J/~~"'p i 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collectey Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV light Test 4 oz. Jar ./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz.Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orG 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: 

s~/~ MS/MSD Duplicate ID No.: 
See note. 

y 



SOIL & SEDIMENT SAMPLE LOG SHEET 
3/ 1 

Page of 'Sz1-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- !:l c 7~ 1'I-LYt.. 
Project No.: 6966 Sample Location: ~C-007 

Sampled By: :u ,6, @t'VA i 

[] Surface Soil C.O.C. No.: .&:!A-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'6 -d;;2-?7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:~6S01e..() /l!o A ~I/~ Method: OPT '--"" :=:> Monitor Reading (ppm): ~. 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Moniter Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavaient Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -
SCiM{t~ f.../c,.)l" o .... J ot ~ ~ O~ S"¥ tw: 

Circle if Applicable: 

~OJ~ MS/MSD Duplicate ID No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
3,2--

Page of 52..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-007-1 S-M 
Project No.: 6966 Sample Location: M~'OO7 

Sampled By: @. CrSb' tVAr 
[] Surface Soil C.O.C. No.: Nil 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O!J-~;;"~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time' 1.'~ OZ(;)CJ 

!/tIo 12 Method: OPT £/JV~- / 
Monitor Reading (ppm): .-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle it Applicable: 

S;'~6L2£:3' MS/MSD Duplicate ID No.: 
See note. 

//' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

pagell3 of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58· (Jf}.7-0l i !J.l. 
Project No.: 6966 Sample Location: 1!-1~Ql7 Sampled By: 

[] Surface Soil C.O.C. No.: i,Ti.- Oi,7? /M.··u'1..7 
[Xl Subsurface Soil 

, 

[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'11'1-2-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:; 70~ o 1-0 L-J 
fQV\ (:, ___ .:....cJ ~ jA.i;~ ~VS 

Method: DPT :;.o.A-t) S .. ...,J.. 
Monitor Reading (ppm): O. n 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colleged Other 

TCL VOCs 2 oz. Jar V/ Field GC 
, 

NAPL· UV Light Test 4 oz. Jar ;// Field Test ) 
TCL VOCs 2 oz. Jar tI' Laucks 

TCL SVOCs AND PCBs 80z. Jar V/ Laucks 

TAL Metals I Cyanide 80z. Jar v/ Laucks 

Total Organic Carbon Collected in jar with metals v Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. au On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/' 
Circle if Applicable: s;g7tU>L 

MS/MSD Duplicate 10 No,: 
See note. 

vy 



SOIL & SEDIMENT SAMPLE LOG SHEET 

page3J4 of ~Z.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-s8- Ol. 7· 02 ~ b'-. 
Project No.: 6966 Sample Location: 13(. -027 

Sampled By: T/L 1L.. 
[] Surface Soil C.O.C. No.: ~TL-CZ. 7~ 8,e-~"l,7 ... 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: '01-12 -Cf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1710 
4'h(31 Ie.", f:',~/~' c.....J C-Oi../ .. s e.. 'jve.(~ 

Method: DPT feb'S s<>.,f-uj ~ wlr~ 
Monitor Reading (ppm): 0·)-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Co"e~/ other 

TCl VOCs 2 oz. Jar V'L Field GC 

NAPl - UV Light Test 4 oz. Jar v/ Field Test 

TCl VOCs 2 oz. Jar V/ Laucks 

TCl SVOCs AND PCBs Boz. Jar v/ Laucks 

TAL Metals I Cyanide Boz. Jar ..1'/ Laucks 

Total Organic Carbon Collected in jar with metals V Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/I 
Circle it Applicable: 

I~/~b MS/MSD Duplicate ID No.: 
See note. 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- 027- 0:3 t IYL 
Project No.: 6966 Sample Location: AQ(. -027 

Sampled By: :l£,,~ L--
[] Suriace Soil C.O.C. No.: ~TC,- 'ol.. 7 !. d,A: -cY17 
[Xl Subsuriace Soil 
[l Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: D 9 ' 2- 'l _i(7 Depth Color Description (Sand. Silt, Clay, MOisture, etc.) 

Time:llJ..r -,-,." {';"-t~' -v-d COU,je '7~~.\uJ 
Method: DPT ~ ~ I}-. ~&{)4' ~ S.;J"kJ ~.....J 
Monitor Reading (ppm): 0.3 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollecJed other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar // Field Test 

TCL VOCs 2 oz. Jar "'/ Laucks 

TCl SVOCs AND PCBs Boz. Jar // Laucks 

TAL Metals I Cyanide Boz. Jar // Laucks 

Total Organic Carbon Collected in jar with metals 0/ Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or() 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/"' 
Circle if Applicable: 

Si~~ MS/MSO Duplicate 10 No.: 
See note. 

C, 



SOIL & SEDIMENT SAMPLE LOG SHEET 
, "'24-

Page'" of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-S6- 027- (H- (Jli.. 
Project No.: 6966 Sample Location: /Jbc -021 

Sampled By: J'w1(jl-
[] Surface Soil C.O.C. No.: ~ - 03:1 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 1S' ' 2-2,97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 173)' 
/!Jfl)(AJAh f,"l.c- 'jVD:J tvel ( 5",/W S .... .....J.. 

Method: DPT /;}-Io/£ O ... 1t '("''' 
Monitor Reading (ppm): O. 3 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollecJed other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar v-' Field Test 

TCL VOCs 2 oz. Jar laucks 

TCL SVOCs AND PCBs Boz. Jar laucks 

TAL Metals / Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

/. On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + orC) 

-
Circle if Applicable: 

1//iO-k MS/MSD Duplicate ID No.: 
See note. 

~/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-~7 - 0)" -fJ/I..... 
Project No.: 6966 Sample Location: IHJC-027 

Sampled By: 7:f'1-I t.iL. 
[] Surface Soil C.O.C. No.: ~.t -03 7 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O~"" ~2-Lf' I Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ISO) 
/b'hJD

1 PMit rc,,,, .c:-...L_~,......J. Co..."'St- ~~ 
Method: DPT ~~ So., i-tJ. ..1 .... -J. ...., / I" >"7" ~" .... f 
Monitor Reading (ppm): O.{) 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar ../ Field Test 

TCL VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 8oz. Jar laucks 

TAL Metals I Cyanide 8oz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOl 
UV LIGHT T~ST RESUL ~ (circle one~: + or ~ 

R 11'\Jl,y 'jDl- ~Ci' ... .-.d. l,,\y,·C.lt ~CVIl rove du-c-

.J-o A.u.."iL gVCIv!-' ':-.. 5"--1'~' (o/(r".£ 5a~ ht,""'"' 
,;-~ b" "" "I-~\u...~c,v c..,."e.. 1l...S'/17 

.~ UtI/dO r Cr'l /frJ/f {'1 S's 8. 
5·/lI /,.t?ED ,),.1 Cb~C L r L- - () z.... 7 

11 

Circle if Applicable: 

I~j~ MS/MSD Duplicate 10 No.: 
See note. 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 3/8 of -5z4-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-Ql7- 06 -,Ll'l. 
Project No.: 6966 Sample Location: /J()c. - () 'l.."7 

Sampled By: ::T'::/QL 
[] Suriace Soil C.O.C. No.: r.3H -c 3 7 
[Xl Subsuriace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'( - 2:2 -9 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:~Ob'O 

i}Ok)Y O~.A g-"I,,- ~;....,...( ~~ ?..c:..:...vt 
Method: OPT ~:t 5..vj,...). ?l"';' '-v~"""'j~ 7VC-"'''''' 
Monitor Reading (ppm): 0 ,n D·~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar v Field GC 

NAPL - UV Light Test 4 oz. Jar ../' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs aoz. Jar Laucks 

TAL Metals I Cyanide aoz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

0 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

---~ - ~.P£P /t> ~:,f(/(k, r o4-
D"tf h e~IAI'f~~I-I;"tt;/qhd,,~ 1.Ji.t-. fJ'-1/"~ rc4h 

<#' . -
A"I.fL./f/l (;IrJ 13/1-;/1 1 

.r~ be "I"'" siv-" kr'Wia.a- 'J~ II ~Lt"", ~ t:ie.(; d.uI 
ON CoP C. J./L. - ~z..7 

-h> eVIct bov,'''19 ,-J co""h':'ol<\ .s~wyJJ,~, 

Circle if Applicable: s;gn.tU"I~~ 
MS/MSD Duplicate ID No.: a-v~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
1i1 "2-<1 Page of ::; 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-56· 030- 0 I c'bIL 
Project No.: 6966 Sample Location: Aa·O:10 

Sampled By: f"L-/J'l- ' 
[] Surface Soil C.O.C. No.: ~T~ -U2-7i tf~ -c>38 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0"6 ~ .73 -'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

TimefKX) o fo15 Tan k ..r,~ ' . .....J..-..I v.J. ca..<7,.Q.. 9.,cc·~ 
Method: DPT 

4)"; ~,;\. fDCri,) 5D.·~ !>e1..0 I.v f"'" jfl4v .... j 
Monitor Reading (ppm): 0.", 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collet;ted Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl . UV Light Test 4 oz. Jar .// Field Test 

TCl VOCs 2 oz. Jar .// laucks 

TCl SVOCs AND PCBs Boz. Jar V> laucks 

TAL Metals I Cyanide Boz.Jar V, laucks 

:rota I Organic Carbon Collected in jar with metals ..// laucks 

Hexavalent Chromium Collected in jar with metals ./ laucks 

pH" Collected in jar ...... ~th metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

S/}JJ~!J~ MS/MSD Duplicate ID No.: 
See note. 

l 



SOIL & SEDIMENT SAMPLE LOG SHEET 
"'z... (,) -"7/1 

Page / of j.:->-r 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 030 -O:2/(1l. 
Project No.: 6966 Sample Location: fiC -0.30 

Sampled By: 7-to-L 
[] Surface Soil C.O.C. No.: ,-r~ -O~ 7 f..15'~ -a38 
[Xl Subsurface Soil 
[l Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()f)-/}]-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J ,-/1 S-
~fo '8' TIi'" ~ -P, ........ ~ ~co....c.rs(. ?"""'~ 

Method: DPT 
i.-1-jt. L 6""o.,Jo/\ 

I'CVlt f':J s~"" ~_ S«-.l c:,_~/,~ i ... 10 
Monitor Reading (ppm): .3.;)- .... i. (J. I,;"'" Ijf.Ao.l.....A ~{ So,,4j Sc.--' 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar V/ Field GC I~ 
NAPl - UV Light Test 4 oz. Jar ,/> Field Test ) 
TCl VOCs 2 oz. Jar // Laucks 

TCL SVOCs AND PCBs Boz. Jar 
7 

Laucks 

TAL Metals I Cyanide Boz. Jar -.:7 Laucks 

Total Organic Carbon Collected in jar with metals v'/ laucks 

Hexavalent Chromium Collected in jar with metals ..". laucks 

pH" Collected in jar with met31s Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

/"""1 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or() 

/"' 

Circle ~plicable: 

::~?O~ ~(SD Duplicate 10 No.: 
note. 

~/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 32,1 of ?L4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-s8-030- 03iOC 
Project No.: 6966 Sample Location: A-OC--o,~O 

Sampled By: r/l/;fL 
[] Surface Soil C.O.C. No.: t.TL.- oz 7~ ISIl-()Y~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~ ~ ~J-77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1"-13)" B'A )')' T .. ", .h, J\o'OI,..e. t,~ .,~;...uL bLt +- ",oo4<A-~ 
Method: OPT L;,f,,{· (j./04J" 

~ CcJ4>'1c.. '}...c:,~ 5 ... "u,'I... 

Monitor Reading (ppm): O. '8 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements COllecJed Other 

TCl VOCs 2 oz. Jar V Field GC 

NAPl· UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar V laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron· Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orG' 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

~/' 
Circle if Applicable: 

v7LO~ MS/MSD Duplicate 10 No.: 
See note. 

Y/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
32.2.-

Page of -52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-QJo ·0'-/- 61t 
Project No.: 6966 Sample Location: M-c.. -0:;0 

Sampled By: -S-L.v([J (.,-
o Surface Soil C.O.C. No.: B,c -&)3& 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: OY-;l.3-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: r2J) 
I J.- 'kit' T&"ro. h"'-.. ;:ru,,:..a..t t...e{ ( 7PV~ s.....A 

Method: DPT 

Monitor Reading (ppm): ),0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

'NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar v Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + o~O I . 5 8IZ~/?7 
On separate sheet by FOL 

<#/~~fP ,/"GI L-4'-lc./CS ~(j /f"..J! 7)1 

-" tJlt C o·r-C L Tt. ' 02-7 

Circle if Applicable: 

SlZli~O~ MS/MSD Duplicate 10 No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

pag~l.3 of 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-se/m - O116~ 
Project No.: 6966 Sample Location: fPC( 

Sampled By: nltv 
[] Surface Soil C.O.C. No.: L r~ -oU; i IJ.Il. -olB 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'6-J :> -'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1'3 ') 
(') 11-0 Lf I 

-ret" p,N..../M-Lck-...( ~ c.c. ... v .. -t. ,vz,.,~ 
Method: DPT Poor-I,) S"u/l.c..A "".,.J 1.J/7""~v.:..j 
Monitor Reading (ppm): I.·~ 

COMPOSITE SAMPLE DATA: / 

Date: Time Depth V Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA V NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec!ed Other 

TCL VOCs 2 oz. Jar v:: Field GC 

NAPL - UV Light Test 4 oz. Jar v/ Field Test 

TCL VOSs 2 oz. Jar ""/ Laucks 

TCl. SVOCs AND PCBs aoz.Jar 1// Laucks 

TAL Metals I Cyanide aoz. Jar v Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orC) On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: "\ 

S?JI~OJh MS/MSD ( n"n!; ... "t .. 10 Nfl. • ...------

See note. OOL., - ~ ~ - 0 P I -oS-
V§ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-sa;o,-02 (A~ 
Project No.: 6966 Sample Location: 

~~: Sampled By: 
[] Surface Soil C.O.C. No.: L7L -028 'Ii BA.-dJ8 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: (')ir 1. J ~ ?7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1C;t.dl 
LJ'h~' (&,tI'\ !',;u..,~, ~ C,"c.." f( ~,:..c;. 

Method: OPT ~I':J 'y~·hJ ~ ev/IC.")A..- ,~v .... ( 
Monitor Reading (ppm): /.~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA , 
SAMPLE COLLECTION INFORMATION: .. 

Analysis Container Requirements Collect~ Other 

TCL VOCs 2 oz. Jar -,/ /"" Field GC 

NAPL - UV Light Test 4 oz. Jar V/ Field Test 

TCl VOCs 2 oz. Jar // Laucks 

TCl SVOCs AND PCBs 8oz. Jar ,// Laucks 

TAL Metals I Cyanide 8oz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S;::?ftOb MS/MSD Duplicate 10 No.: 
See note. 

f/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
l...j 

Page 3 of -524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-PfJtt-03l BL 
Sample Location: --:~~....;t>~? ____ _ Project No.: 

[) Surface Soil 
[Xl Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

GRAB SAMPLE DATA: 

Date: O~ -:J ') - 97 
Time: I~S-O 

Method: OPT 

Monitor Reading (ppm): /0. G:. 
COMPOSITE SAMPLE DATA: 

Date: Time 

NA NA 

Method: NA 

NA NA 

Monitor Readings NA 

(Range in ppm): NA 

NA 

NA NA 

NA 

SAMPLE COLLECTION INFORMATION: 

Analysis 

TCL VOCs 

NAPL - UV Light Test 

TCL VOCs 

TCl SVOCs AND PCBs 

TAL Metals I Cyanide 

Total Organic Carbon 

Hexavalent Chromium 

pH" 

Eh' 

Ferrous Iron' 

Sulfides' 

OBSERVATIONS I NOTES: 

6966 

Depth 

Depth 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Sampled By: t1.jJ1., 
C.O.C. No.: LTL-OZ.8-d8ti-OJ8 

Type of Sample: 
[Xl Low Concentration 
[] High Concentration 

Color Description (Sand, Silt, Clay, MOisture, etc.l 

+=,;...,. I ~/.~ a. ... tlS"- 9,Ac,-.t,A 
poov S $..?.A.e~ ,Sc:. -J.. t.u/ I t:, I' J"- ()_ v "I 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Container Requirements CoUecJed Other 

2 oz. Jar V/ Field GC 

4 oz. Jar VI Field Test 

2 oz. Jar V, Laucks 

Boz. Jar 1// Laucks 

Boz. Jar 0/ Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

MAP: 

, Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent Chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + or a On separate sheet by FOL 

Circle if Applicable: 

MS/MSD Duplicate ID No.: 
See note. 

// 

~ BIZ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. ~ 2." ?Ll 
Page of ?~T 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-sB-,109 -04- tJ~ 
Project No.: 6966 Sample Location: PCFI 

Sampled By: 77<t..:fL-
[] Surface Soil C.O.C. No.: BIZ - () 2. e 
[X] Subsurface Soil 

[] Sediment Type of Sample: 

[] Other: [X] Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: en -).)-'(7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 800\ 
IJlvlb 

f>.,fX-J '" /.0 c;,,., s~-L:, c{(A~ fjvercJi*'-l.. ,..,. 4, c., 

Method: DPT .c; ...... ,64UC#" I ~ co ... ~ t. J~~~ 
Monitor Reading (ppm): <)-7 1(ic..·S Swl-l S\<.....AA 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar VI Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

S;:P6~ MS/MSD Duplicate ID No.: 
See note. DO) -56 -Of; ._J 9 - 812-

t? 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. 3 z.. '1 ':;2-4-

Page of.., 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-SB- ~o9 -Or-oM 
Project No.: 6966 Sample Location: P~9 

Sampled By: 77?/'PI-
[] Surface Soil C.O.C. No.: BIZ- 036 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0<'6 .. ) 3 - '17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;;2 0 I') 
16'h 'Jf/ 'Itt", ID ~t'"'4- ~~ q~go,.,~ s .. <ocJ t"... J. ~ 

Method: DPT Li")/.1t.IJ.~ ~ ~ eoc:..,5L 7V"'i;....J.A.q~ I..J .... II. 
Monitor Reading (ppm):2.), ~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements COlleped other 

TCl VOCs 2 oz. Jar .// Field GC 

NAPl - UV Light Test 4 oz. Jar ~ Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 
pH" Collected in jar with metals laucks 
Eh· Collected in jar with metals laucks 
Ferrous I ron· Collected in jar with metals laucks 
Sulfides· Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + orQ On separate sheet by FOl 

5d/~/,,6P /to L/) v c. t:".s ;-0;(.. y-.J,II ~ J d 8/z;177 
~N G..,,,:-C i-7L - 028 

Circle if Applicable: 

~(J~ MS/MSD Duplicate 10 No.: 
See note. 

-. 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 
, 728 :52-4 
Page ..... of~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-~~cr-Ob- tJl1... 
Project No.: 6966 Sample Location: L:1-

Sampled By: JW/'J..<-
[] Surface Soil C.O.C. No.: M.-o3G 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

Date: Oi-;)"~/'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: .'£LD'50 
c?()h).~ r4V1 S; ........ ,.~, ~ CdLA</;(. ~.:v.J 

Method: OPT 

-b fJ"'~ 1001/1) S'"..;i-J s.....J ~ 
Monitor Reading (ppm):.;lD5 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

, Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Coliepecj other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPL - UV Light Test 4 oz, Jar ~ Field Test 

TCl VOCs 2 oz, Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis, 

o(} 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

IlD! 
.-, ./l 

Circle if Applicable: 

S;g~:/WJ~~ MS/MSD Duplicate ID No.: 
See note, /', P1 

W 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-59- 009- 07- tYl. 
Project No.: 6966 Sample Location: 12.07 

Sampled By: J[.) 1>---
[] Surface Soil C.O.C. No.: .M. -(f"j ~ 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O"'S -;). 3 -~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J 12f 
J <-/ Ir.J-O 8.rD'vV"I .h'".u.. 'Yfo~-vJ. t...-dl SI)~kJ ~ ... ....A 

Method: OPT 

Monitor Reading (ppm): I J g. C, 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecte~ other 

TCL VOCs 2 oz. Jar ..// Field GC 

NAPL - UV Light Test 4 oz. Jar ./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: S'7Jt!0,Mb MS/MSD Duplicate 10 No.: 
See note. 

()O) ~j}{j -PPI- 7::D - bIZ 

7 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58· PD1-~.~.t 
Project No.: 6966 Sample Location: pa2 

Sampled By: 0i-J(;1 (.., 
[] Surface Soil C.O.C. No.: 'g/t.. - cJ3 8 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Q'S·JJ·£?7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;;~O) 
~~:/L 8~ /;..v... j VIt'~ (.,.,'t..lt S,;./J..u) 5«-" 

Method: OPT 

Monitor Reading (ppm): L,) ~ 3. S-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA . NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colles;tt!d Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL . UV Light Test 4 oz. Jar L Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

°U 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

w?'u~ MS/MSD Duplicate ID No.: 
See note. 

W 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-PQ~ - 02~ &1<... 
Project No.: 6966 Sample Location: P~9 

Sampled By: :;!1...I/J£... 
[] Surface Soil C.O.C. No.: r.: A "7 ft Q'"-<. ~. 
[Xl Subsurface Soil B~ - 039 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O'g··:; l/ - if 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:iY3} I I IJ~ P,~ ,r/4,:..w WlSc,;k} ~kc/ Method: OPT 3:JJ. 3~ 
Monitor Reading (ppm): J '8. 0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ Other 

TCL VOCs 2 oz. Jar ./'/ Field GC 

NAPl· UV Light Test 4 oz. Jar ,/' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z.Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analYSis. 

+ oQ On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): 

8 J'-:7 
5 ;lIPpE/) fa '-liue.Xs, 

FIlIt ,4,AlJ4('jSi'i 

ON ~4t= C. L 7L- -028 

Circle if Applicable: 

~ ~~ MS/MSD Duplicate ID No,: 
See note. 

I/t/ 



SOIL & SEDIMENT SAMPLE LOG SHEET . 3'~ . Page of -:il..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-Qrr~ OitM.. 
Project No.: 6966 Sample Location: ~Z()rJ Sampled By: 

[] Surface Soil C.O.C. No.: L7~ - OZ & 
[Xl Subsurface Soil Bt..- u 3CJ 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 01-::;''I-~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: / (per[) 

D'h4' ~~ !:;I-t, J<.\ ~ C ~ ~~.:..... ht4. "-
Method: DPT C - ~ ~ C"<..U"" '1~--'" 

{)I"c i1 '''''''"'''''; I 

Monitor Reading (ppm): 0·0 ~ 500/'-' ;......J 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl· UV Light Test 4 oz. Jar .// Field Test 

TCl VOCs 2 oz. Jar -.// Laucks 

TCl SVOCs AND PCBs Boz. Jar .// Laucks 

TAL Metals I Cyanide Boz. Jar t/ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sul~des· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

,.vi , "" • ..:v. ( 5C1. "'P I.- v;..,..' 

./I/J 
Circle it,Applicable: 

~~ (JtcSD Duplicate 10 No.: 
Se note. 

cr 



SOIL & SEDIMENT SAMPLE LOG SHEET 

-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58-~S--Q2 t..6.1L 
Project No.: 6966 Sample Location: IH/,-orr-

Sampled By: hi, 
[] Surface Soil C.O.C. No.: i. 7'- - DZ-'O' 
[Xl Subsurface Soil BIt·- 03 <) 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'3,2 '-/-n Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: IbID /!;~ J.. fi ......... ~ .. cvJ C:Q~l Cf~~1.J.... ,,~ 
Method: OPT Y/.cg 

(),t'h.. f).~ -Co.) J"o",J.u} 7~....J 7t.4<J,""" ,""!-r, .." t,,1-~ 
Monitor Reading (ppm): 0. 0 S'row)l, c.1'r.1.... 
COMPOSITE SAMPLE DATA: 

., 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~ Other 

TCL VOCs 2 oz. Jar V/ Field GC ~ NAPl - UV Light Test 4 oz. Jar V/ Field Test 

TCl VOCs 2 oz. Jar .// Laucks 

TCl SVOCs AND PCBs Boz. Jar // Laucks 

TAL Metals I Cyanide Boz. Jar / Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous I ron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

111,"\. ......... ( S"~_ ,'e.. U.,i. 

Circle it Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~;t~ po"-. SW 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-O~f'-OJ: Oil 
Project No.: 6966 Sample Location: Aoc. -0';>1 

Sampled By: --r~/X-
[] Surface Soil C.O.C. No.: LTL - Qas 
[Xl Subsurface Soil 

. 
'B~ -03' 

[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O'J" (/..l/ -9 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /h/} 
l'lt, r1 

fj~ - 6.",.., - h~ s~""J) c/,,':7 . 
Method: OPT 1-0 ?wJ,""'1 i.JlJ..r. Co C /"'7e:;" SC4.J ", Ir:, 
Monitor Reading (ppm): 0,0 I3n''-I .... q .t,-........ <JIIft,....uJ ~I/ swk,} S'i....vl 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc,) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar V/ Field GC l2 
NAPL - UV Light Test 4 oz. Jar VI Field Test 5 
TCL VOCs 2 oz. Jar // Laucks 

TCL SVOCs AND PCBs Boz. Jar vi Laucks 

TAL Metals I Cyanide Boz. Jar if Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/! 
Circle if Applicable: 

s;g~iU~ MS/MSD Duplicate ID No.: 
See note. 

Z/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
./ 

Page'3 J ~of -?Lf 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-Of~ OU-IJIL 
Project No.: 6966 Sample Location: fJoc-Qf) 

Sampled By: ill 4 .. 
[] Suriace Soil C.O.C. No.: 131l., - c 3.9 
[Xl Subsuriace Soil 
[] Sediment Type of Sample: 
[l Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE. DATA: 

Date: 03-;)l/~?7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /&:'2.f" 
I;)hlb /bvo,-,,,,, C,;v... ,~,~ ~I 5c.,k) ~.....,,{ 

Method: DPT 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ Other 

TCL VOCs 2 oz. Jar W Field GC 

NAPL - UV Light Test 4 oz. Jar v Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

.--. • 
Circle if Applicable: Si9".tu,~ f-' UP 

MS/MSO Duplicate 10 No.: 
See note. ~, ~ 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 
'23' . 

Page J of -Sz.q. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-5B- ()$5 -Of"-IJR.. 
Project No.: 6966 Sample Location: /J(){. -0 )") 

Sampled By: 7l../1L 
[] Surface Soil C.O.C. No.: A~ -oJ~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: .. 

Date:01- J.Cf- Cf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I' 30 
I~ h;)D 8~,I\ (:';-u. ,.,.QI-.Q. t...tJ' "x>".i-eJ se.......>-

Method: DPT 

Monitor Reading (ppm): 0·(;) 
COMPOSITE SAMPLE DATA: ... 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colleped other 

TCLVOCs 2 oz. Jar all Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH· Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous I ron" Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + orO '. On separate sheet by FOL 

o/~;/77 
-<:" /p,/?e~' h L,4t/u::::> r-6~ ~N,JJ 'J SIS 
,;' // I" C LTL - j 2.-'3 oN '-'()~ 

~ 

Circle if Applicable: 

~iLUe MSfMSD Duplicate 10 No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-QrJ-06-(3It 
Project No.: 6966 Sample Location: Me-oJJ 

Sampled By: JL./....7W 
[] Surface Soil C.O.C. No.: .B~ ~ ,,~Z: 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:()~- ').'-1- '17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Ifn!lD f)-. OJ-O JL/ (J ,7) l.o,N\ .p,~ 'JIfo;~ (.u...11 S"c",W 
Method: DPT 

S~.....J.. 
Monitor Reading (ppm): O,D 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colleped other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPL - UV light Test 4 oz. Jar / Field Test 

TCL VOCs 2 oz. Jar laucks 

TCL SVOCs AND PCBs 8oz. Jar laucks 

TAL Metals I Cyanide 8oz. Jar laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

.---, 
Circle it Applicable: 

sw?'o~ MS/MSD Duplicate ID No.: 
See note. 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 
,J5 '-2.4 

Page of '? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- tJ~~ -c 7-dll 
Project No.: 6966 Sample Location: .lHJC -() S-" 

Sampled By: 70t..ll.c:::. 
[] Surface Soil C.O.C. No.: BIi-u'J.'l 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 01-~-'i7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17150 J4 /, ')-1 ~ t:;~ ~iru-d c...dl <~'/kJ ~ 
Method: DPT 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect9d/ Other 

TCl VOCs 2 oz. Jar v'/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

/IlI/O~ MS/MSD Duplicate 10 No.: 
See note. 

Lf/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-s8- On::: -(2<;·IYL 
Project No.: 6966 Sample Location: Mr-oJr 

Sampled By: JwtH..: 
[] Surface Soil C.O.C. No.: BIl- 032 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Dtg.J..t-l-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: j 72--r 
OJ,~ p ..... ~ ~ 9A1:~ s.r..-.t. 

Method: OPT g-t h 32 jo Lui /e,;'}"~ "J,/o.-yL/ 
Monitor Reading (ppm): 0.0 6Y""') 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~ other 

TCL VOCs 2 oz. Jar \1'/ Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z.Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + or{) 
On separate sheet by FOL 

Circle if Applicable: S;2I1ilb MS/MSD Duplicate 10 No.: 
See note. t7D) -)f!> - OPI- ')1 - ()fL 

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET . . 0 

Page 3 q of -:;2..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58· 0 rr;y.." -1Jt( 
Project No.: 6966 Sample Location: 1.Jo( -() 

Sampled By: :J"C.Jfj<..,... 

[] Surface Soil C.O.C. No.: BIl- 0) c;) 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~-"J..'f-~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: jq Jf 
3)!t,36 ~hiK.-t'· t, ~ , .e.;~ s~..,J. Method: OPT 1--0 

Monitor Reading (ppm): D.D (:).-e..., 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: c' ." 

Analysis Container Requirements Colle~ed Other 

TCl VOCs 2 oz. Jar v'/, Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 
Signatupsr./$ /lL6-

MS/MSD Duplicate 10 No.: 
See note. V~ 

V 



SOIL & SEDIMENT SAMPLE LOG SHEET 
;41 

Page of ~z..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- Of)"-IO ·61l.. 
Project No.: 6966 Sample Location: ~(-OD 

Sampled By: .J'"<.....i/;2 '== 
[] Surface Soil C.O.C. No.: BIe. -0) 9 
[X] Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: OS' ~ a.. 4 -77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: :;){)IO 
f>~ "'"'"' ~"1J- 'j"""'',....) Wt:....tf 5vl-'l.u1 Sc,J Method: OPT Jfp f.. LtV 

Monitor Reading (ppm): ().() 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~ed other 

TCl VOCs 2 oz. Jar 1// Field GC 

NAPl - UV Light Test 4 oz. Jar / Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS / NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

-Circle if Applicable: 

~ MS/MSD Duplicate ID No.: 
See note. 

Vt/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
1'fZ, . 

Page of 52,.1-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: OQ3.SB-OJT~ 
Project No.: 6966 Sample Location: /HJC -err-

Sampled By: .T,eJAt-
[] Surface Soil C.O.C. No.: 8"'-..- 0 4 c) 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:(')~-,.;l5- 97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Ib ?~O 
6vv-- ,C-<- 1VCt ~ tvt.1i s oJ-J S4-J.. 

Method: DPT 40 fuLlY 
Monitor Reading (ppm): Of) 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar t// Field GC 

NAPL . UV Light Test 4 oz. Jar ,/ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh· Collected in jar with metals Laucks 
Ferrous I ron· Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

.d 
Circle it Applicable: 

iVV~ MS/MSD Duplicate ID No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-O'S[ -19. -~1. 
Project No.: 6966 Sample Location: ~Q.~-r 

Sampled By: ~()!-
[] Surface Soil C.O.C. No.: lJl(:o~o 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 03-015 -97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I (;)O Ol~e... J.., t,.;.... '1vc,~ ~ ~..-4P .9<.JJ 9lA ,j.:., 
Method: DPT 4t/ht{g 

l",.~ M~ .... ~".u. h, v~ t:. __ ~:...J Set......J.. 
Monitor Reading (ppm): 0.0 ~I.A. C.hlllrSI~). 
COMPOSITE SAMPLE DATA: , 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~ed Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar 
, 

Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals / Cyanide 80z.Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

ora 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if,Applicable: 

~ ~(SD Duplicate 10 No.: 
ee note. 

W 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-5 s- OS-.\"- /J -611. 
Project No.: 6966 Sample Location: lJ.oc -of"> 

Sampled By: v£...ibv 
[] Surface Soil C.O.C. No.: ,8'{' -" ~o 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: OU S'-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17 ')() 
lJ/D""""I Ver-.:;, 1;:-... ,V1t;oUlJ .ft • ..).. 

Method: DPT 4'f h)2 y/;iM ill':J Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Co~ed Other 

TCL VOCs 2 oz. Jar _V~ Field GC 

NAPl - UV Light Test 4 oz. Jar ./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: 

v7~ MS/MSD Duplicate 10 No.: 
See note. 

/ 
L / 



SOIL & SEDIMENT SAMPLE LOG SHEET . .r 
"'4-$ Page/ of SZ4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- or[-Iv. 61l. 
Project No.: 6966 Sample Location: !}cc- orr 

Sampled By: :::1"(...//)f..-. 

[] Surface Soil C.O.C. No.: 8~·o~lj 

[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O~-J.) -'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: #'ioo 
5"J~ 5b (J//~ VeN!j R~ Ji-4"~ $."..)) ,: If 

Method: OPT 

Monitor Reading (ppm): 0.0 vev-; ~ s ; !rC-, 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 
,:. 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

.. Analysis Container Requirements Collecteji- /. other 

TCL VOCs 2 oz. Jar ~/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

0 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;gn"~'I')' /f~ 
MS/MSD Duplicate 10 No.: 
See note. D())·H~ ~ O(,I/3l- tit\... /'//? 

? 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-on .... -/~-1'3 't-

Project No.: 6966 Sample Location: ~'-Q,.-r 
Sampled By: ::T L.) /1 '-= 

[] Surface Soil C.O.C. No.: AJ~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[l Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date{)i • 2)' ,-,"7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 112 <)' I/Jp !& Method: DPT 
~~ ~ Monitor Reading (ppm): -

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

g~.vyvL- LvcA. aJ.. ere P-v b}/"'" DE. ~c {,l.,w-

~ 
Circle if Applicable: 

I/~ MS/MSD Duplicate ID No.: 
See note. 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET .;~ 
Page of 6"24 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-5B- 012-01 t lYl 
Project No.: 6966 Sample Location: ~C-{)J"L 

Sampled By: ~t-
[] Surface Soil C.O.C. No.: LTZ:oJ () 
[Xl Subsurface Soil 8,A--o'lo 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~"rlr-17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:dJ1)S-

01-0<-/ 
/J/4C.J" - sl/6 Sc;-l, .fdl .,v-rc1,~ ,;.. J... . 

Method: OPT '" {:.,~ .~".~ C" ... -C-<. ~"""~ 
Monitor Reading (ppm): /, D ItJDo'S s~ ... J-,A su-1 ""/9..-c.v ..... 1 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

... Analysis Container Requirements Collec~d other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar VL Field Test 

TCL VOCs 2 oz. Jar .1/ Laucks 

TCl SVOCs AND PCBs 80z. Jar all Laucks 

TAL Metals I Cyanide 80z.Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals laucks 

Ferrous Iron· Coilected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/"I 
Circle if Applicable: 

s;g:~LJ~p MS/MSO Duplicate 10 No.: 
See note. / 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-5B- 03;;1-02 <' tYt 
Project No.: 6966 Sample Location: 

~-¥'-Sampled By: 
[] Surface Soil C.O.C. No.: L-7"L- 0 .:. 

[Xl Subsurface Soil 8"'- '. t: <f t.) 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O'(j - :J<)-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: .:2/1 ') 
Lj' It. ~I Byow", - tl..v..., ~ ~ Co ... v(..t '}4IIt':....vt 

Method: OPT l~o.'S foc.! 0$" wllva~ l~'~ 
Monitor Reading (ppm): 66,,7 (JJt;<..K - ,.,~ Co s,-J),) sc.--' - ill fW.. (;1c..L' 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecte9/ other 

TCl VOCs 2 oz. Jar // Field GC 

NAPl - UV Light Test 4 oz. Jar ./// Field Test 

TCl VOCs 2 oz. Jar ,/./ Laucks 

TCl SVOCs AND PCBs Boz. Jar V./ Laucks 

TAL Metals I Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle oneGor 
On separate sheet by FOL 

-

Circle if Applicable: 

7}/~0JP MS/MSD Duplicate 10 No.: 
See note. 

-!/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. 34' ~2.A 
Page of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 03;2 -Oti tSJl 
Project No.: 6966 Sample Location: =li£3 Sampled By: 

[] Surface Soil C.O.C. No.: '-7'- - .J 30 
[Xl Subsurface Soil b~-..:.qo 

[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [l High Concentration 

GRAB SAMPLE DATA: 

Date: Oi ·2')-Q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc) 

Time: ;)120 
~'h ()' lJiC1C.k- SllfJ Sc,~ - (); 1 

Method: DPT 
Oq.;h &-ov--

4'fA '':'" ,"iAJt, Co 

Monitor Reading (ppm):(jl ~.~ -r,:v-,wvuJ...- I -J CCt.4ort-L~;""'; ~u~ 9:-

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

-.... --.. Analysis Container Requirements Collect~ other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar t// Field Test 

TCl VOCs 2 oz. Jar .,/ Laucks 

TCL SVOCs AND PCBs Boz. Jar ,/,/ Laucks 

TAL Metals I Cyanide Boz. Jar t/ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavaler:t Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh· Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle ongor 
On separate sheet by FOL 

-

.~ 
Circle if Applicable: 

Si:""~;I/~OLeo MS/MSD Duplicate 10 No.: 
See note. V' ·L/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- 032..- OCf-1j/L 
Project No.: 6966 Sample Location: 1f~-C-032. 

Sampled By: -r. tJ..t-
[] Surface Soil C.O.C. No.: lJtl- '-' '.l..tJ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High conce1,ro/iof It. 

~ ,/ ~ " ~,16 :5~,..J 
GRAB SAMPLE DATA: /" 
Date: o1r<2 f - 97 Depth Color D¢ription (Sand, Silt, Clay, Moisture, etc.) 

Time:1J.110 
IrJ'h/6' {)/~(." ~ /:r0lV-"~' ~ ec.1.4~..( ,o/c"",..} 

Method: DPT ~~r'A. I'.Nol .. .,;, 
lco~ I~ 5"ovte.J ,,4.....d.. c..;, / ).u.v,j 

Monitor Reading (ppm): 10'1.·3, p~~ Q.J. 14V><- ,..-c..v u / 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 
. 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar v'/ Field GC 

NAPl - UV Light Test 4 oz. Jar .,t Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one)G or 
On separate sheet by FOL 

-

Circle if Applicable: 

~()b;-MS/MSD Duplicate to No.: 
See note. 003' 5b -f)~)-- 33- 8fL 

W 



SOIL & SEDIMENT SAMPLE LOG SHEET . ,rl 
page'3' of 52..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-S s- 0') ( - 0)" -£Ill 
Project No.: 6966 Sample Location: ~7;£J1-Sampled By: 

[] Surface Soil C.O.C. No.: d~-o <-/0 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:t) i ' ;})" 97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:d/lJ )' 
J6'h~J f}uh 8n;w ... J;~,.wuJ-- (~a::x..l/t<- :J .... ,......J; 

Method: OPT lor:).' S S.N t.uJ ~4....J C,JI,~~ 
Monitor Reading (ppm): ),1) 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

,,-" - .. Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar -.// Field GC 

NAPl· UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP~ 

, Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

~ 

Circle it Applicable: 

w~ MS/MSD Duplicate 10 No.: 
See note. 

\,.../ \,../ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. r z., 
page;~ of 52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-S8- 03'2 -06 -/J1l 
Project No.: 6966 Sample Location: Ihc-D:Jc... 

Sampled By: _JW/:5L-
[] Surface Soil C.O.C. No.: 8tL. - C'fO 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE. DATA: 

Date: 01-d}- '17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ~ !J:J..D) 
:10' h;JL/' O;rvh ..h~ ~ ~ c.o.....,.S L. ~I~ 

Method: OPT 8v~ /C'D-'S S,,-,W S-..,J.. ""'/~~..{ 
Monitor Reading (ppm): Q 0 ~J...,...-. <;~: 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA. 
, 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecj.etf /' other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar 
y 

Field Test 

TCl VOCs 2 oz. Jar laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals / Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES; MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one); + 

Circle if Applicable: 

;:ff~~ MS/MSD Duplicate 10 No.: 
See note. 

C{/ 
i/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-O~Z.-0"7- B~ 

Project No.: 6966 Sample Location: ~Q(' - 3'Z. 
Sampled By: w ZJL 

[] Surface Soil C.O.C. No.: .-
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: {X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: e -2. S"-<;" Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Zl..z..S- -Z ~-1..5 I Ne. ICGCQ<J~~ Method: DPT 

Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 
o· .' . Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs aoz. Jar Laucks 

TAL Metals I Cyanide aoz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separ-ate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

S·" /"'7//§ 
tJ~f$h£d Oqr 

Circle it Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

7/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. fd 

Page -; of:52A-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-03~-tJA.. 
Project No.: 

[l Surface Soil 
[Xl Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

GRAB SAMPLE DATA: 

Time: fil9'i 0 
Method: OPT 

Monitor Reading (ppm): ()'" 

COMPOSITE SAMPLE DATA: 

Date: Time 

NA NA 

Method: NA 

NA NA 

Monitor Readings NA 

(Range in ppm): NA 

NA 

NA NA 

NA 

SAMPLE COLLECTION INFORMATION: 

Analysis 

TCL VOCs 

NAPL - UV Light Test 

TCL VOCs 

TCL SVOCs AND PCBs 

TAL Metals I Cyanide 

Total Organic Carbon 

Hexavalent Chromium 

pH' 

Eh· 

Ferrous Iron· 

Sulfides· 

OBSERVATIONS I NOTES: 

6966 Sample Location: AOC-o 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[Xl Low Concentration 
[] High Concentration 

Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

Container Requirements Collected Other 

2 oz. Jar ...,/" _____ Field GC 

4 oz. Jar ~ Field Test 

2 oz. Jar Laucks 

Boz. Jar Laucks 

Boz. Jar Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + orO 
On separate sheet by FOL 

Circle it Applicable: 

MS/MSD Duplicate ID No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
" 

Pagel $~ of SL4-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SBi32 - 0'· 6l.. 
Project No.: 6966 Sample Location: AI) -032-

Sampled By: JiJ/"l1.. 
[] Surface Soil C.O.C. No.: 8.A. -04 i 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: (]~ -cJ" Ai 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1bJJ2 
J9'JoJb UlVe.:? f, ..... ~VC';...q. bwt 1"'~ ~{j0"";<;R.,-..J 

Method: OPT y~ Ccv..rSL Z""....J. ~j Suy 5£...J.. 
Monitor Reading (ppm): I. J tv/ ~u. ~ 4V}t ~/,4vcJ A.o.A ~II'(.. 5"""~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

., Analysis Container Requirements Collecte¥", ___ other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar ./ Field Test 

TCL VOCs 2 oz. Jar Laucks 

Tel SVOCs AND PCBs 80z. Jar laucks 

TAL Metals / Cyanide 80z. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

,..--, .,.., ....--; II 

Circle if Applicable: 

;~7~Vp MS/MSD Duplicate ID No.: 
See note. 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET . 1"1:. 
3" /; Page of 5Z --r 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-S8- 0 '1"2 -b -~ 
Project No.: 6966 Sample Location: !).or -oJ 1-

Sampled By: J. '-J t..4k. 
[] Surface Soil C.O.C. No.: /3£ -..;'+1 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'1 -J {.-?7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /' 'rr 
3 ~ Iu lIO' 6v':J 

Jo ...... h---- bLAt ~v-L ~I"c.ul.(~'-
Method: DPT ~ vt.~ eo .... ,sl. 7oA;~ ~ <;",h,J... 

Monitor Reading (ppm): O.D ¥o""/ ·,,"/ .. U!&>I ...J /c,.-c.'J.. "c,.e. ,-7 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollecJed .' Other 

TCl VOCs 2 oz. Jar v'/ Field GC 

NAPl· UV Light Test 4 oz. Jar ,/ Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz, Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

a On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or. -

Circle it Applicable: 

:~!o~ MS/MSD Duplicate 10 No.: 
See note. 

i/f/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

1/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B- OJz~-lJtt 
Project No.: 6966 Sample Location: MC.-o3'L. 

Sampled By: 71.,.,//;-L 
[] Suriace Soil C.O.C. No.: SA..- oq l 
[Xl Subsuriace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

DateD'b-';;-I,,-Q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 171-5'"" 
L/Of..oL/L/ ' 6 ve::; 

boO\Na. ~"-A.. b",l ~ ~,. ~"'Yre ct..c.l 
Method: DPT 

vcv) eo ... vSe j "",;......; /fro:) 3t),t../ SG..J-
Monitor Reading (ppm): D.O V"du. j '/.,Vc..L o~~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar V ..... Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

......--., 
Circle if Applicable: 

:;~kvfl MS/MSD Duplicate ID No.: 
See note. 

t{/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. ~ 
Page ~ of 5 L '1 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-A&:J. -~ -M... 
Project No.: 6966 Sample Location: -03.2. 

Sampled By: 5"':;#1-
[] Surface Soil C.O.C. No.: f!J.~.o"7 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'15-.:J..i-:J -47 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 13,) 
LJ Lj' /., L( ~ 

, 

G~ 
so- 0.:"" ~ ~(~;' ~co...., 

Method: DPT 9~'-..J~.J::, S&I • .{.J~.",A I..J / I"Ut ~""veJ 
Monitor Reading (ppm): n. f) ~q"",~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA I 
SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements COlleclJtd'" Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar /' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z.Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous I ron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

~ MS/MSD Duplicate ID No.: 
See note. 

/ 

Z/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 032. - / 3-13~ 
Project No.: 6966 Sample Location: /Joe. -0 "3 '-

Sampled By: :::Jt....-L-")L-
[] Suriace Soil C.O.C. No.: Btfl.: Q q7 
[Xl Subsuriace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: rll- :Jb-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I flfO 
4f'h ).i Gve.J ~ ;;~ b..J ~ ~/ CDc.<__'_/ 

Method: DPT ~ v~ Q....,~ L 9",,"'lWlP ~h s-"' .... W 
Monitor Reading (ppm): 0,0 .J»,....J. 'v 7~ .,.~~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar // Field GC 

NAPL . UV Light Test 4 oz. Jar " Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will.be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

.~ 

Circle if Applicable: 

,i;t~~ MS/MSD Duplicate ID No.: 
See note. 

(;7 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. ?.(}:J 5L.4 
Page J of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB-OJ2-/ '-/-rYl.. 
Project No.: 6966 Sample Location: MC·O.F-

Sampled By: .:;Tl...J /JL-
[] Surface Soil C.O.C. No.: ~A.' o4l 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: OY'·:;t{,· &;7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: JqZ> 5;l/v )1fOJ G,t"~~ ~ ~/Q) ....... ~ ... ,~q ... ( ... 
Method: OPT 9VU:"'" 1 t;::'-'1 scj.;.f ~<.J c.... ;,tJ~4 o..J 
Monitor Reading (ppm): 0,0 1<; "qL- v..IL 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar ,/ /' Field GC 

NAPl· UV Light Test 4 oz. Jar l,./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals I Cyanide 80z. Jar laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. a On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

// 
Circle if Applicable: s;gn.t~~ -..::: 

MS/MSD Duplicate 10 No.: 
See note. 

//~ 

f£/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
~&I 

Page of 5"2.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-O~- /J.-tJlt.. 
Project No.: 6966 Sample Location: hX<032, 

Sampled By: ::r L.,/!...::r L-

[] Surface Soil C.O.C. No.: 8.1( -uq 7 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O"8' -;; (p - 'i7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ,;).010 rbl/T; 60) 6,r~J f,~ , ~I cp",o()C., ~ Q,<, .. if 7""~ 
Method: DPT 

Monitor Reading (ppm): 0.0 foov S s()v4~ ,,, /.0.(.1 """ I,vto ve./ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec;ted other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar \I Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

7?&O~ MS/MSD Duplicate ID No.: 
See note. 

" F 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SBT:;-OJ ; IX 
Project No.: 6966 Sample Location: 

Sampled By: ~-
[] Surface Soil C.O.C. No.: LTL- o·~ ~ 

[Xl Subsurface Soil 8£ . <:)42-
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: nY- OJ-Cj 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:rid<T'O 0/+04 1 /J~.,r.. {J."T> ......... j},vv.. f twui.-. I -l C' o'-l.n rJ. ,_;.......t 
Method: DPT J.o S&....,.J.. wi Se,Wc.. 71A1le-J 
Monitor Reading (ppm): 0.0 ·/D!'\. 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colleqed Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl· UV Light Test 4 oz. Jar ,// Field Test 

TCl VOCs 2 oz. Jar //' Laucks 

TCl SVOCs AND PCBs Boz. Jar // Laucks 

TAL Metals I Cyanide Boz. Jar ,/ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or 6 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

~/'. " Circle if Applicable: 

~:7°~ MS/MSD Duplicate 10 No.: 
See note. 

I 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
63 

Pagei of 52...4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-P~8-Q;7/M.. 
Project No.: 6966 Sample Location: ~%: Sampled By: 

[] Surface Soil C.O.C. No.: f;e -u~L. 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:(}f- 02 -'7'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:,Q..;l oc;-
ct4 <&' I 

'p"tlk ()ro..,r-, fi"""-I -..).. ~L. ',;Jt.I~ S~....j.... 
Method: OPT 

/.0 ~SCNAl. tSi.,ytl) s&;..! po..Ach 
Monitor Reading (ppm): 0,0 Ol,~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements COllecJ.ed other 

TCL VOCs 2 oz. Jar v'/ Field GC 

NAPl ' UV Light Test 4 oz. Jar // Field Test 

TCl VOCs 2 oz. Jar '" /'(f.....;) Laucks 

TCl SVOCs AND PCBs 8oz. Jar "V /' (v~ Laucks 

TAL Metals I Cyanide 8oz. Jar - L 8iJ) Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

LtI.-.J rec..oveVj /" Sc.Wofk M~ et\04JL, fov 
Lqv.ck~, 

~~ - /' 
Circle if Applicable: Sigrtature~~ftL 

MS/MSD Duplicate 10 No.: ~. -p ~......., 
See nole. ! ~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
j'~ --74 

Page of?'"' 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- fJ'-.8.-fXJ (tJtL. 
Project No.: 6966 Sample Location: m~ Sampled By: 

[] Surface Soil C.O.C. No.: L7~ - .;:."34.-

[Xl Subsurface Soil BIl - (j 'f <-
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0C1- 0').- &J7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: .;7.J30 
9' hId-' f)t:,A ~ f/rU- ,V&lI'...>. .s~/~ 5e."'; ,), ~o$J I~ ,"'4: 

Method: DPT I'D L"IL- ,.) ~ l"i--, ~ i CD<i1lle., vc.; Col.\~ 'j t.'V-I...A. 
Monitor Reading (ppm): 6·0 1J;O';';r. ~ SrLA~ .. .....l 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecjed"'- Other 

TCL VOCs 2 oz. Jar V // Field GC 

13 NAPl - UV Light Test 4 oz. Jar V/ Field Test 

TCl VOCs 2 oz. Jar V/ Laucks 

Tel SVOCs AND PCBs 80z. Jar V,,/ Laucks 

TAL Metals I Cyanide 80z. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

.. =-- ~ 
Circle if Applicable: 

S~:e6 MS/MSD Duplicate ID No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
J6S'" .o¢ 

Page of -:;;-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-SB- f'(J~ -ot.!-M 
Project No.: 6966 Sample Location: l!r{5 

Sampled By: -rr:J7-
[] Surface Soil C.O.C. No.: J9~. (,9. L 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:f'Il-()7 Ji7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ~'3 '5" / ;;iic 16 I 6to~"- ,p,1U./ rtuL--, ~ CC"IVh. - V<UI) U ... &lSc. 

Method: OPT q~~ tho" ':::. '>0",4/ .s<...J... 
Monitor Reading (ppm): ():o 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: .-
Analysis Container Requirements ColI_ed other 

TCl \tOCs 2 oz. Jar \,7/ Field GC 

NAPL - UV light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz.Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar With metals Laucks 

Eh' Collected in jar With metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides· Collected in jar With metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or(} 
On separate sheet by FOl 

UV LIGHT TeST RESULT (circle one): + 

~ /""""' 
Circle if Applicable: 

S;~ff~/ c.// MS/MSD Duplicate ID No.: 
See note. V" '-......... 

I 

L 



SOIL & SEDIMENT SAMPLE LOG SHEET 
3'''- // 

Page of 5l.'-r 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: OOJ.st~-O~-M 
Project No.: 6966 Sample Location: 

Sampled By: =ILL-
[] Surface Soil C.O.C. No.: (1&. c.q.L 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[l QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: D't- OJ-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time"d8'1)" 

Ib' ~?O Dark. tk- .p./~ ~ ~ 'jAA'~ Sc.,..;; 
Method: DPT 

10 O';r,..- bet/-v scvJ..~ Monitor Reading (ppm): f),Q 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~(r other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL • UV Light Test 4 oz. Jar ;./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon CoUected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + orO 
On separate sheet by FOL 

~ ~ / 

Circle it Applicable: 

;~~~ MS/MSD Duplicate 10 No.: 
See note. OD) - 5B-OPI -3<-;-&1\ 

/"'" 



SOIL & SEDIMENT SAMPLE LOG SHEET 
'f(,'7 624 

Page of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-I~8 - O/; -M-
Project No.: 6966 Sample Location: P~"l 

Sampled By: -r6C:1L 
[] Surface Soil C.O.C. No.: 8e- O<l,L 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Ot:t-O;)-Q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:.;>3c.ro 1 P&lV~ /.kJ1,.;"- AN.. ~~ ,..,.;......; ~...J-
Method: DPT 9--01034 -h> 0/;\,01..- LJe.-./-Monitor Reading (ppm): C),O 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Mpnitor Readirlgs NA NA NA NA 

(Range in PPI]1): NA NA NA NA 

. NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

.- .. Analysis Container Requirements Colleq.ro other 

TCl VOCs 2 oz. Jar v'/ Field GC 

NAPL - UV Light Test 4 oz. Jar ./ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: "" . 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

oC' 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

61kckJ , •. ~ b!1 Ptx.,...d/~ ; t 0" L ot t1.t.. ..... CV,) - C-OVC!.. 

res .. 11- o~ Ov(' .... co .... "&.(hOVl 

~~ 
Circle if Applicable: 

~gna~~ MS/MSD Duplicate ID No.: 
See note. 

~, 



SOIL & SEDIMENT SAMPLE LOG SHEET 
3,}:3 

Page of 62..4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58· P~3 . D?· tJll 
Project No.: 6966 Sample Location: pm£ 

Sampled By: :5CJ bi....-
[] Surface Soil C.O.C. No.: i"f tI. - c,) q: 2-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: f)q-OJ.- 97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;.}') ,?V_ I. I Oh",,- J... t,~, twk r ~"') Co I V"e.-V:< Co"f-"S-L 
Method: DPT J<f h;)1 
Monitor Reading (ppm): 0,0 6~J 9.A<t...J ~txY) :iovi.J ..sc........., 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: . 

Analysis Container Requirements Collec~ Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl . UV Light Test 4 oz. Jar j/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

.,/"" On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): +U 

....--I ..--, 
Circle if Applicable: 

S;~~vJY-~~~ Duplicate ID No.: 

l,/ 

/1/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. ? ,',9 -2:'" 
Page of ~ T. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-tJP'i- Of-OJ!.. 
Project No.: 6966 Sample Location: &Q£ Sampled By: 

[] Surface Soil C.O.C. No.: 1.1A.. .: u '1l'L 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: . 

Date: 01-0J ·-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ClOlnJ I , 
G.I"e~ h--/~ ,~~ CQ'-i-'> e <JtA.<,--<" 

Method: OPT ;7'J ~'}:;;;I ,uD') So/h) ~...J. 
Monitor Reading (ppm): 0:0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 
.-

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecte.,p- Other 

TCL VOCs 2 oz. Jar VL Field GC 

NAPl - UV Light Test 4 oz. Jar ,/ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 8oz.Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/~/2 
------ />-Circle if Applicable: Signature(s): 

Z;~ MS/MSD Duplicate 10 No.: VA See note. 

/ 

(// 



SOIL & SEDIMENT SAMPLE LOG SHEET 
~ 7 6 

Page of 52-4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-PB)- 09- &L 
Project No.: 6966 Sample Location: tJg~ 

Sampled By: jV!JL. 
[] Surface Soil C.O.C. No.: f5e- o~3. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: DCJ -0'37-5·7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1':70 3;jk '};b I Grej C'·~I.I~( ~~ Cvc..v ~ (.. 1~(".uJ Method: DPT 

Monitor Reading (ppm): D. f) /1cO,,'S SOrIke Sc,"'-e9 . 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: , 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar .// Field GC 

NAPL - UV Light Test 4 oz. Jar ./ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

./) /' ' A'1 () 
Circle if Applicable: s;gn'?Zhf,J; 

MS/MSD Duplicate 10 No.: / .? 
See note. 

/ 
l/?/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. ,7(-2:4 
Page of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-S~~e:?-IO-M 
Project No.: 6966 Sample Location: 

.#WLTL-Sampled By: 
[] Surface Soil C.O.C. No.: , NA-
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()'1- ()3- 97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I /(J\() 3 (/nL/O I 6vt,j JiVV-1 ~1.cvl-CUVI'~c. qt;40l~ 
Method: DPT f'''"f)V~ SoJW ~c. ...... ,). .. 
Monitor Reading (ppm): V. () 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA .". 

SAMPLE. COLLECTION INFORMATION: , 

,'_. Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar ./' Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or . 

No Fie/J (;e s&..yv~ Cvl~L/.eJ. 7~ ~Oi"yL 
!.v'(,'sW 0""+ o!- .f'k. tM..l/c..VD COV"t.. .4 () 1/ SG0 w" > 

~/Lt< J.d {VO""",", yc~,J"t~1 5·c.~f4 

.,/, - ,..,. 
Circle if Applicable: 

:~g7~./L--MS/MSD Duplicate 10 No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- fJ'lli -II-/JI{ 
Project No.: 6966 Sample Location: pt!.r 

Sampled By: ~(... 
[] Surface Soil C.O.C. No.: Pit-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Or;y -OJ -77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I 7'2. ') No !2LC-oVc..V 
- ~~ 

Method: OPT 
-) Monitor Reading (ppm): -

COMPOSITE SAMPLE DATA: '-'" 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~ Other 

TCL VOCs 2 oz. Jar v~ Field GC 

NAPL . UV Light Test 4 oz. Jar -yL ~0) Field Test 

TCL VOCs 2 oz. Jar - Laucks 

TCL SVOCs AND PCss Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: " 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -
Sa~i..JlsW (9'-1.1 tJL & ~ 0 ~ JILt. 

f'A<J. (" 0 CDI-e.... N() rc.-$(~c.. , to eolf£.r..1-

/1 
Circle if Applicable: Signature(s): .' 

~~ ~ " 

MS/MSD Duplicate ID No.: ,/" 

See note, In-
/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. -;77 - 4-
Page of ~Z 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-sB-/J08- /.:J.-tJIl 
Project No.: 6966 Sample Location: f7Mv-Sampled By: 

C.O.C. No.: 
:c. 

[] Surface Soil 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

Date: 09-0"]-97 Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

Time: I ~ J <\"" 
4'-/ ~ Lf$ G,e!:J C;1'1.A.. ~ I~ CClLU'jC, f}.;c.(~ 

Method: DPT I(}()V/~ SN' 5tT~ 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec;ied other 

TCL v6Cs 2 oz. Jar v'/ Field GC 

NAPl - UV Light Test 4 oz. Jar .... Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis tor pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

.1 .--. /J 
Circle if Applicable: Signatur~~fo-

MSIMSD Duplicate ID No.: 
See note. f) 



SOIL & SEDIMENT SAMPLE LOG SHEET . 71 
Page 3 of ,,52.4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B-I&1-/.1-81.. 
Project No.: 6966 Sample Location: Ot?J;l. 

Sampled By: I ::5L.J /.7L 
[] Surface Soil C.O.C. No.: BIII!.- 043 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:n~- oJ- 97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I ~ yr; 
434)")- Gt'(!:J A--'\L../~/J CCw~ Cf..c;.,:...J. 

Method: DPT ft>Ov''J $U"W .sc..,J.. 
Monitor Reading (ppm): 0-0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ','.' ",' 

Analysis Container Requirements Collect~ Other 

TCL VOCs 2 oz. Jar /~' Field GC 

NAPL- UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: ".:,.,' ;: .. "" 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: 

C;~~~ MS/MSD Duplicate 10 No.: 
See note. 

(JD3-~t> - OPI_ 3) ~ f){ 

// 



SOIL & SEDIMENT SAMPLE LOG SHEET . lS 4 
Page 1 of 5Z, 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- f)09 ~~hf -IJlt... 
Project No.: 6966 Sample Location: -"-r4~ 

Sampled By: .0U/·::ft..-
[] Surface Soil C.O.C. No.: &t.- og 3 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[l Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: () Of - 03- '77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 19/)' 
))~ )"b G~ A~/~,--J CUCNo!(e ~.~ Method: DPT 

Monitor Reading (ppm): 0,0 f~So ~~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor. Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected. other 

TCl VOCs 2 oz. Jar V..- Field GC 

NAPl - UV Light Test 4 oz. Jar /' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

-- ---Circle if Applicable: Signatu~~ 
MS/MSD Duplicate ID No,: 
See note. 

J. __ . ~ '"t:..-

d' 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-fDs _/ y~1L 
Project No.: 

[] Surface Soil 
[Xl Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

GRAB SAMPLE DATA: 

Date: 0"/- 03-'1; 
Time: / q f:)f) 
Method: DPT 

Monitor Reading (ppm): (), () 

COMPOSITE SAMPLE DATA: 

Date: Time 

NA NA 

Method: NA 

NA NA 

Monitor Readings NA 

(Range in ppm): NA 

NA 

NA NA 

NA 

6966 

Depth 

S {p 10 too 

Depth 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SAMPLE COLLECTION INFORMATION: 

Analysis 

TCL VOCs 

NAPL - UV Light Test 

TCL VOCs 

TCL SVOCs AND PCBs 

TAL Metals I Cyanide 

Total Organic Carbon 

Hexavalent Chromium 

pH" 
Eh· 

Ferrous Iron· 

Sulfides· 

OBSERVATIONS I NOTES: 

Sample Location: Pt?!f 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[Xl Low Concentration 
[] High Concentration 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

~ 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Container Requirements ColiecteV other 

2 oz. Jar Field GC 

4 oz. Jar Field Test 

2 oz. Jar Laucks 

8oz. Jar Laucks 

80z. Jar Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if~pplicable: 

( MS}MSD Duplicate 10 No.: 
'-5ee note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
}1 ·'-'4 

Page} of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 070- 01/ M 
Project No.: 6966 Sample Location: Me-()ID 

Sampled By: nl_~/5L 
o Surface Soil C.O.C. No.: LL~ - O~3 
[Xl Subsurface Soil 8L - o~3 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: (jJ -() 3 - <17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: :J.;}' '5'( ) 

a'foet' L.15;"'~ 1).ICw;' ,C',~ 51/4;.vJ.,,s......J ,lAd,,,,,? ,~lo 
Method: DPT +0 ct Sc....J) :;~N - tliLp.u.~;t..f 
Monitor Reading (ppm): 0.0 C!,,,d\ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: .. 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar \( Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar v Laucks 

TCt SVOCs AND PCBs 80z. Jar I Laucks 

TAL Metals I Cyanide 80z. Jar V, Laucks 

Total Organic Carbon Collected in jar with metals V Laucks 

Hexavalent Chromium Collected in jar with metals L Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

VC 
/ LAUdC S S 'If l:,,/ANI 

".&7'",,, 

Circle if Ap&ficable: Signature(s): 

@/MS~ Duplicate ID No.: 
::>eeolOle. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58· ~ 70 - 0.& /..f:il 
Project No.: 6966 Sample Location: ~-Q:ZO 

Sampled By: T~ Lz,-== 
[] Surface Soil C.O.C. No.: ~T£ - os1. 
[Xl Subsurface Soil o~ -o~s 
[l Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:{lI- O:J- G77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: .::J~ 5" ) 
L/'fu ~ \ f;;jJJ ~r~1;Vl ,C-"'-f ~ I -J (O~ .. sa. "~I i.....L IMo . .' ~ 

Method: DPT SQ.lkeJ :Jc~~ 
Monitor Reading (ppm): 0 n l)~'DWol"\ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~ Other 

TCl VOCs 2 oz. Jar ,,/..,/' Field GC ~ NAPl . UV Light Test 4 oz. Jar // Field Test 

TCl VOCs 2 oz. Jar /..- Laucks 

TCl SVOCs AND PCBs Boz. Jar // Laucks 

TAL Metals / Cyanide Boz.Jar ......... Laucks 

Total Organic Carbon Collected in jar with metals // Laucks 

Hexavalent Chromium Collected in jar with metals ;/ Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or . 

.------. ..., J\ 

Circle if Applicable: Signa~ #;lOP--MS/MSD Duplicate ID No.: 
See note. ~ 

;/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- OZD- 03lIY. 
Project No.: 6966 Sample Location: {!.O( -07D 

Sampled By: 
[] Surface Soil C.O.C. No.: 

ZfX~5t--os3 
[Xl Subsurface Soil $;(.. - 0 tft' 3 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: n Cf· 0 ~ - C1 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc,) 

Time:'-;!'3/S S '+0 f).' Li)h~ 6,o ......... .PIN-I ~J ~, c-J-. veil) CcuIll';C-

Method: DPT .j-. 1C.", ';JWI~ f"OW") ~",.,1-cJ ~~ 
Monitor Reading (ppm): c.n 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~ other 

TCL VOCs 2 oz. Jar v/ Field GC ~ NAPL - UV Light Test 4 oz. Jar // Field Test 

TCL VOCs 2 oz. Jar // Laucks 

TCL SVOCs AND PCBs 80z. Jar V.". Laucks 

TAL Metals / Cyanide 80z. Jar 0/[ Laucks 

Total Organic Carbon Collected in jar with metals V Laucks 

Hexavalent Chromium Collected in jar with metals ./ Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

......----J /) ",,/1 
Circle if Applicable: 

S;'71~~O~ MS/MSO Duplicate 10 No.: 
See note. W~ -

// 

Y 



SOIL & SEDIMENT SAMPLE LOG SHEET . 1S0 :;2.<1-
Page of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- 070-01.!-13fl... 
Project No.: 6966 Sample Location: /}{X··07C 

Sampled By: "C>LJ/'1L-
[] Surface Soil C.O.C. No.: &l.a~3 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: o Cf-03-17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ..2130 
/Jh /6 Lt.31t1- /JI'I)"-' t;'.v-,~, ~v~~· V1!v) u. ....... s.c.... 

Method: OPT ,.,c..c.v.d ~ $()~ Sot a.-uJ 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecte!i- Other 

TCl VOCs 2 oz. Jar /.-- Field GC 

NAPl - UV Light Test 4 oz. Jar ,/' Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 8oz.Jar laucks 

TAL Metals I Cyanide 8oz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous I ron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

.-----;r--, ~ -) d 
Circle if Applicable: 

;;?~//~ MS/MSD Duplicate ID No.: 
See note. 

r 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B- o..ZQ- QS-,./J1l 
Project No.: 6966 Sample Location: /}f){-QZO 

Sampled By: ::::r~.!.r::n_ 
[] Surface Soil C.O.C. No.: Btl - "<f- y' 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: nCf-(J l/-'j 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1(;"> S-o 
Ih '.J-odO' t.../~j,~ f,:u.. I~""" I ~ Cc4r~ 1~/·"...uJ 

Method: OPT e"DL.JA fCVtiI'J sc.;kJ ~~~ 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

, ... Analysis Container Requirements Collecteji- Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar / Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

0 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

~/./)f/.~' MS/MSD Duplicate 10 No_: ~/ .z;t)J// 

See note. 
?/ ~ 

~./ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
2e~ ,- .. ti. 

Page" of ~~T 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 070 - 06 -~ 
Project No.: 6966 Sample Location: ~-()70 

Sampled By: :Jv.4t~ 
[] Suriace Soil C.O.C. No.: &"'-<.O':t:.'1 
[Xl Subsuriace Soil 
[l Sediment Type of Sample: 
[l Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: (') 9 -0<1-'; 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: IT~O 

J{) Ir>';)~ (),e..) rhvv. ... ~ .....J. 01.1~Jl 9Ut~~ 
Method: DPT 

If)"Dvt, Soh! S ... ~ 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColIJtcted other 

TCL VOCs 2 oz. Jar V L Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

Tel. SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00' 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

/" -"""' 
Circle if Applicable: 

s;gn,.t~( tJy MS/MSD Duplicate 10 No.: 
See nole. 

~(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- 070' 07-6(, 
Project No.: 6966 Sample Location: Mc.--ozo 

Sampled By: ::)wbL-
[] Surface Soil C.O.C. No.: dll..-fJ'I-¥ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: fJCj-{)l.!-'i7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /750 J-cilc')Y' 6~) /;"Voo ~ ~ tj ~(:....v.- S« ~ 
Method: OPT ~ ~~v~l 
Monitor Reading (ppm): 0,0 $"~ a:x.. .. 5 1<- e;u-In ~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOC's 2 oz. Jar /' Field GC 

NAPl - UV Light Test 4 oz. Jar .,/' Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: 

~c::ZJ~ MS/MSD Duplicate 10 No.: 
See note. 

00')- SO .1 011-3b -On.. l~ 

j/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. .;r.c.J4 ~z4 
Page'" of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- C'IO -=s--tYL 
Project No.: 6966 Sample Location: Me·"'?! 

Sampled By: 
B:t~ [] Surface Soil C.O.C. No.: 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 09-Q1-tf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:/ sIr 
(}fA32-' 

~{lU- j-4 ~ __ ,,~, ~ CO'-f",,~ 91"C11~ 
Method: OPT 6~ I'(j()~i 'J r".,s.eJ $l....J.. 
Monitor Reading (ppm): () ,n 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ Other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPL - UV Light Test 4 oz. Jar /' Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

-.. 
Circle if Applicable: S;9"'7~(7H <-

MS/MSD Duplicate 10 No.: ,,' 'L..~ 
See note. 

/~ 



SOIL & SEDIMENT SAMPLE LOG SHEET ." 
'Jo[;7 ,,-'1-" 

Page /' of ~~T" 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 070 - 0 ~ -6/( 
Project No.: 6966 Sample Location: 1OZ"CJ7o 

Sampled By: -j'"'-v/~ 
[] Surface Soil C.O.C. No.: &i.. o'{ t. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: o 9-0t/-Cf 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ,~/O 

3}-lh3fo' (!)/,'l/<- k t/~ ~~ p...,).. ~uv~c.. 9v't/~,.l.<} 
Method: OPT 

6t'ej /-<m:t) 5'0 .. i.J Sc. -.<-1 • 
Monitor Reading (ppm): O,e 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

MonitorBeadings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE. COLLECTION INFORMATION: 

.. Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar .,,/ --. Field GC 

NAPl - UV Light Test 4 oz. Jar .",., Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 
Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

0 
On separate sheet by FOl 

UV LIGHT TEST RESULT (circle one): + 

---Circle if Applicable: 
Signa~~ ~V%L 

MS/MSD Duplicate 10 No.: /' ~. 0/ .~~ 
See note. VA 

y 



SOIL & SEDIMENT SAMPLE LOG SHEET 
f1' Page 3 of 5z;i 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB'O~-IO' lYL 
Project No.: 6966 Sample Location: 

Sampled By: 
~-O70 -/_l--

[] Surface Soil C.O.C. No.: 'd"- ~c.>'f4 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O&j-Oy-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:;llJ) 0 
.3> (, '/0 '-10' 6~) /1' ........ , rwuL-.../ ~r \Ie..., Cu...c.e 9~":';'" 

Method: OPT f<,'V~ 'icJ....) ~ 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColiectlJd other 

TCL VOCs 2 oz. Jar v Field GC 

NAPL - UV Light Test 4 oz. Jar ....,./ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs aoz. Jar Laucks 

TAL Metals I Cyanide aoz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

.-? // ~J 
Circle if Applicable: Signatu.~e~v~ 

(::!fnc
SD Duplicate ID No.: 

note. if ~ 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- D70-11-/YL 
Project No.: 6966 Sample Location: /:}eC~)7£1 

Sampled By: J1.. .)Ai--
[] Surface Soil 
[Xl Subsurface Soil 

C.O.C. No.: 'B~-o'f'l 

[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Oq-(1-/- '17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: .7// S" , -" 011"" fo 11it.1- ,~ I ~ Ci.J~m·~ 7~':"';' 
Method: DPT !-/O /& lfL/ 

60 ftJt;;/S JU,iJ .S" c; <.cA 
Monitor Reading (ppm): ()-o 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Moni)or Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA , - NA NA 

SAMPLE COLLECTION INFORMATION: .. 
.. _-- Analysis Container Requirements Collected_ other 

TCl VOCs 2 oz. Jar ,/' .,-.- Field GC 

NAPl - UV Light Test 4 oz, Jar ../" Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: '. 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis, 

or(] 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

~2--' ,1 
Circle if Applicable: 

~L/~ MS/MSD Duplicate ID No.: V· , ---
See note. f 



SOIL & SEDIMENT SAMPLE LOG SHEET , 1 
page~ of -52-4-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- tJ it? -I;J -M 
Project No.: 6966 Sample Location: &'O?""O 

Sampled By: ,~64'-(] Surface Soil C.O.C. No.: 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:/)Cj-Of-J-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:~;)Il/S 

4(l-h flY' 6r~j H~ ~/-i Ca:u~&- 9 ...... ;...;. 
Method: DPT /-0:1:, )c.W 5 .. ~J 
Monitor Reading (ppm): Ou 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar ~ Field GC 

NAPl - UV Light Test 4 oz. Jar ~ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

G 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

-'7/) /"" ~,/, 

Circle if Applicable: 

~ ~ MS/MSD Duplicate ID No.: 
See note. 

'/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

--

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-5B- "70 ~ 1.3 -LJIl 
Project No.: 6966 Sample Location: ,4cX-01O 

Sampled By: Tw.cr~ 
[] Surface Soil C.O.C. No.: 8.1l-0f i-
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:fl9-C1I~'i7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:d~dO 4{kD-
I 

6ff'12' D· .d. ~ .~) 
Method: OPT ':J 11~ ...). ~ tju.,:'-£ St..,..d kx:1-/-ev >c~ 
Monitor Reading (ppm): 0.0 t.u/ / t:.vc.l CflM-vd 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar V'/ Field GC 

NAPL· UV Light Test 4 oz. Jar -..,./ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/J ~ 
Circle it Applicable: 

~?V~ MS/MSD Duplicate 10 No.: 
See nole. 

/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

--
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- OZO-/,/-ty( 
Project No.: 6966 Sample Location: 11.0(-070 

Sampled By: .:flv/':rL-

[] Surface Soil C.O.C. No.: 'Bl"--oy.¥ 
[Xl Subsurface Soil 
[l Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[l QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: (J't-CII-S'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: (,),,;2 ')0 
SJk )6' 6",':.) A:v..i~;c....l Co ... ",,'" '1 V~ c ""-' Method: DPT 

Monitor Reading (ppm): O,D /'v"b.):;J ~Ov 4.J Sc;~).. 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA I NA NA NA NA 

Moniter Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collectejl Other 

TCL VOCs 2 oz. Jar v'/ Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis, 

or" . .J 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: Signature(s): //VL4: -~ - ~' MSIMSD Duplicate ID No.: a See note, OV3'- >,; ~~f'/- 3 ·7-(j!l. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page "3 9~f 524 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-070-/l,tJ/t 

Project No.: 6966 Sample Location: /}(Jr.-eno 
Sampled By: ~V(gL-

[] Surface Soil C.O.C. No.: 8.1l-ctl<f 
[Xl Subsurface Soil 

. [] Sediment Type of Sample: 
[] Other: [Xl Low Conc·entration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

DateD'? - CH-et 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: &3~S 
~kbO ~ ~r~ 1-1.. c<>w"-;l.. i..e.,':"'1 

Method: OPT ~ s"k) s",...;\. 
Monitor Reading (ppm): 0·0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 
. ~. - Analysis Container Requirements Collected / other 

TCL VOCs 2 oz. Jar V,, Field GC 

NAPl - UV Light Test 4 oz. Jar /" Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

.... /7 .~ 

Circle if Applicable: 
Si9~O~ MS/MSD Duplicate 10 No.: 

See note. ~ 
I' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: C03-SSf -Q I /. (jiI 
Project No.: 6966 Sample Location: 

Sampled By: ~ 
[] Surface Soil C.O.C. No.: i.7L - "j2 
[Xl Subsurface Soil J),z. - (} ~'b 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: -- 011-0')-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /t;~o 
01,.4' Lib j·J h/"U.. /~,. -.J... C{91.( V'i (.. .,.~,.~ 

Method: DPT pCFi>Y'~ SovJ.e). su.~ 
Monitor Reading (ppm): 0.0 (!;fl)WA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar V/ Field GC ~ 
NAPl - UV Light Test 4 oz. Jar v/ Field Test :> 
TCl VOCs 2 oz. Jar 1// Laucks 

TCl SVOCs AND PCBs 80z. Jar v/ Laucks 

TAL Metals I Cyanide 80z. Jar -./ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: ..... 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + 0(/ On separate sheet by FOL 

~ -Circle if Applicable: 

v~¥u~-MS/MSD Duplicate 10 No.: 
See note. C103 - 5(J ~~p I -Ob ( t,.,{.tc-~ ) / 

~?/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
.~93 ?"2-4-

Page ~ of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- /J / ~ - 0;1 i !J,( 
Project No.: 6966 Sample Location: p/a-

Sampled By: -zg}'5l.-
[] Surface Soil C.O.C. No.: 1-7L - 03:.-
[Xl Subsurface Soil t3/Z • cJV ~ 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:Dr - 0)-1' 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17trO , 5/I ;M 6JI;,1l J... (}, ___ ,~, -.l Co""J(.. ,_-r-.J.. 
Method: DPT ,-/./0 8 ( LI~~I- O'~A .J.. ~i., 5t:JvkJ S"q-./. 

Monitor Reading (ppm): 6.0 /4"'- /11'1e t<; 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collectep- Other 

TCL VOCs 2 oz. Jar s// Field GC 

NAPL - UV Ught Test 4 oz. Jar v' /' Field Test 

TCL VOCs 2 oz. Jar v/ Laucks 

TCL SVOCs AND PCBs 8oz. Jar V Laucks 

TAL Metals / Cyanide 8oz. Jar ./ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

...--. 
Circle if Applicable: 

s;#~~ MS/MSD Duplicate ID No.: 
See note. 

I" 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-S~0-n:l' ~ 
Project No.: 6966 Sample Location: 

Sampled By: ~.7-
[] Surface Soil C.O.C. No.: Lr<:- - (.)3 -:;,-
[X] Subsurface Soil 13/L -OyG 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:09-0S--97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17/J 
~'J.I)I 

L I 'J" /.. t>t'I, .. N\ P;-".L, ~/-J CDc.U'Sl.t:}_'~~'IJ 
Method: DPT tt. /Ii,\ 6C..,W 'S .... ..J 
Monitor Reading (ppm): 0, () 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ other 

TCL VOCs 2 oz. Jar .// Field GC 

NAPL - UV Light Test 4 oz. Jar '" ...-- Field Test 

TCL VOCs 2 oz. Jar £/ Laucks 

TCL SVOCs AND PCBs Boz. Jar /./ Laucks 

TAL Metals I Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

--- On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + °U 

~ LI. 
Circle it Applicable: 

~L/J~ MS/MSD Duplicate 10 No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- PIO - ot/-M 
Project No.: 6966 Sample Location: !?J'd 

Sampled By: T!{~( <> , s=G:? [J Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 8,1[ .. u<G 
[J Sediment Type of Sample: 
[J Other: [Xl Low Concentration 
[J QA Sample Type: [J High Concentration 

GRAB SAMPLE DATA: 

Dale: (9 C;-{)~ 4f7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17-;} C; 
/')'1-0/6' 

~",h f..i"H C',~,.~ .. ~~cx..4C.~'.:....A.~~~ 
Method: OPT 6~1.AI'"\. "h. c... so"..A 1re-J.,-, , ... I-s .... _ J < f.. 

/Jnw.)" h O'IA &-~,..-,;...,t.s~-el., ~,I/... .,.vc. .'-"" . c;. 

Monitor Reading (ppm): 1,'-1 i,i;"o ........... c"f.{. ... : de;!J ;,.,/s/,;1..1 Sl'i.J -1h:>J...,,/4./ciJ., 
COMPOSITE SAMPLE DATA: 

Dale: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

< 
Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar i// Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Tolal Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collecled in jar with melals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlenl chromium malrix spike analysis. 

+ 00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): 

--Circle if Applicable: 

s~~_ ~cSD Duplicate ID No.: 
ee note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-eJQ ·O~-01'l 
Project No.: 6966 Sample Location: fY¢!) 

Sampled By: JLJh(., 
[] Suliace Soil C.O.C. No.: B,c-cj4'-
[X] Subsuliace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 9-0S-- 97 ~ 
Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17'10 /f~A'J ""'~ Oq~A A~ c:/t;~ -~/)/I)I, /J/("s~(j 
Method: OPT ~/6-CZ;:1 !3~ 

SJi~ -/ .P~;...J ~ I~~?-v 
Monitor Reading (ppm): O.C 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecte¥ other 

TCL VOCs 2 oz. Jar ,// Field GC 

NAPL - UV Light Test 4 oz. Jar /' Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orG' 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

.---? 
Circle it Applicable: 

s;g¥o~ 
MS/MSD Duplicate ID No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. '2 ,/1 :;z. 1-
Page} of:;' 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-7tf:~ -Q (r!J!f 
Project No.: 6966 Sample Location: 

Sampled By: -:!bL-
[] Surface Soil C.O.C. No.: 1J,l- oq~ 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Oq-QY - 97 Depth Color Description (Sand, Silt, Clay, MOisture, etc.) 

Time: / (5lll) 
c?O'k~i' /J~"k rApS C14!j Iv/A,.>·~ /1v~ICI~ 

Method: OPT 
tJ~ .;-hjt.ts'C..../I 

Monitor Reading (ppm): 0·0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ..... 
Analysis Container Requirements Collec~ other 

TCL VOCs 2 oz. Jar /~ Field GC 

NAPl - UV Light Test 4 oz. Jar t" Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

. 
~/I_ . "., 

Circle if Applicable: 

~/~ MS/MSD Duplicate ID No.: 
See note. 

/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. ';r~ Z+ 
Page of -5 --

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-S?J;.,. JQ - Q Z -fJI/ 
Project No.: 6966 Sample Location: PI 

Sampled By: :::;rr...., '1 c... 
[] Surface Soil C.O.C. No.: 13~· \.: ¥6.-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: (JI -O~ -17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: / RdO , 1 
(J1,-J.... hJ~ clfl, wjh,;L. II~S(CI~ . 

Method: DPT c9LJ Jo d-1 
Monitor Reading (ppm): ()rf) ~ 9Il"/ 5 .. ...,1. IJ/J,~.,/I. 9-''''''' 5r~e~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~ed other 

TCL VOCs 2 oz. Jar 1// Field GC 

NAPl - UV Light Test 4 oz. Jar v Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs aoz.Jar Laucks 

TAL Metals I Cyanide aoz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: .. 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/") - /I 
Circle it Applicable: Signa/~gv~ 

MS/MSD Duplicate 10 No,: 
See note. ;//7-

~/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- P/O- 0:i-tJtt 
Project No.: 6966 Sample Location: f'~ Sampled By: .:::rl.A.(....... 

[] Surface Soil C.O.C. No.: BIL· o~b 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 09-0')-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I '8l(1) 
d-g'Jo 3d! /)."ir. /J,.-w .... ,f',. fJ.-~ Cf4' 

Method: DPT 6l'oov..-. c/~ ye';} S·UM .. 

Monitor Reading (ppm): '-10.0 IJ.'D~""J h 6~ .A;".... 9.,., • ....).. $?-.J'-

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecteji- other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPl .. UV Light Test 4 oz. Jar /" Field Test 

TCl VOCs 2 oz. Jar laucks 

TCL SVOCs AND PCBs aoz.Jar Laucks 

TAL Metals I Cyanide aoz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH· Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: ".' .. " 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

-'1 

Circle if Applicable: 

v2'6 MS/MSD Duplicate ID No.: 
See note. 

;/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
/!. () ,-' ,.. 4 

Page or' of-!:?"Z 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-!/0- 09-tY? 
Project No.: 6966 Sample Location: rIP; 

Sampled By: .:::1""0/.?'L.-
[] Suriace Soil C.O.C. No.: /3.1. -0~6 
[Xl Subsuriace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 09-0~- 97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J~"XJ 
J;}.'Jo Jb' G.-~ t~/~ u-J-CCwVSL 'A.'~ 

Method: DPT J'Ot'V/) J"o,,~ 5<i~ 
Monitor Reading (ppm}fI Q~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar \I"" ~ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous I ron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

.~/"") ~ 4 
Circle if Applicable: SiQn7): .?/U~~ MS/MSD Duplicate 10 No.: 

See note. 003 - jl3 -tJfJ/-38-/J1L I/fi 



SOIL & SEDIMENT SAMPLE LOG SHEET 

--
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- fJ /~ -b-I)I( 
Project No.: 6966 Sample Location: P/~ 

Sampled By: -:::rC-Ji..L~ 
[] Surface Soil C.O.C. No.: t1£,ot:~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: (7') q -0 )"-0/7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: a ")....J. 5 
J6'h 40' Gvey .r, "-'-S .....uL,. ~ CelL< "'»'- q,/lo,:""" 

Method: OPT f'OlJ..I J:./)>> 5~ o...v<. 
Monitor Reading (ppm): IS, 5 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

MonitoJ Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA ." NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~ other 

TCL VOCs 2 oz. Jar ~/ Field GC 

NAPL - UV Light Test 4 oz. Jar ./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT :EST RESULT (circle one): + o~O 
On separate sheet by FOL 

L'~jq-""'1~ ~ J.-d /..0 fO ..... "',). S.:,o.tp &.... 

O'-'!-- 0 t A..4c.vo Ci)dZ.... c./&?Jed lA V I~ 
bc.'j I ~~ok I-~ ~~ Scv-ee .... ~ Lu..e.d 5/~fC-e.... 
rc .. J'"-J 0 t - )99.0 If''''''''' 

./J 1 / 

Circle it Applicable: Signat/~ ~V~ 
MS/MSD Duplicate 10 No.: 
See note, /~ 

V~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

--
M'J1" --z,4-

Page"l of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-~~Ql i a(. 
Project No.: 6966 Sample Location: l!.l~<"L 

Sampled By: I7t.I.B--
[] Surface Soil C.O.C. No.: t.n. - 03J 
[Xl Subsurface Soil {J,c. - C¥ 7 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [J High Concentration 

GRAB SAMPLE DATA: 

Date: 1)c,-o(O.-C(7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ,730 
a'le lj' !,/SM- 6~"" J:,;"'" .. }cA.;-......; IoJt I i;...W .$<.-.1... -

Method: DPT 6i" ... k si/~ S<;....J.. _F,ll -.J~oII~ -

Monitor Reading (ppm): ().:).. '-/~t. L -,c.-'I ~,:;;. 1""','....l itll., S .. ....,I... 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA I 
SAMPLE COLLECTION INFORMATION: 

Analysis . Container Requirements Collec~ other 

TCl VOCs 2 oz. Jar ~.= Field GC 

NAPl - UV Light Test 4 oz. Jar '01'>- Field Test 

TCl VOCs 2 oz. Jar ,// Laucks 

TCL SVOCs AND PCBs 8oz. Jar V/ Laucks 

TAL Metals I Cyanide 8oz. Jar 
V". 

Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

+0 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): 

- 1'1.. 
Circle if Applicable: Signature(.~l;/ . ~.~ ffk-

MS/MSD Duplicate ID No.: 

~ 
// 

See note. /' 



SOIL & SEDIMENT SAMPLE LOG SHEET 
A.O~ ...-., 9-

Page~ of '?--

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: OO~1fdM. Project No.: 6966 Sample Location: 
Sampled By: T!l..1..<-

[] Surface Soil C.O.C. No.: L· 7"L. - 0$>-
[Xl Subsurface Soil /3~ - o¥7 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: I)CJ-()h-Cf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1ft.!) 

1../10 8' /J4.tk f,v.. ~t" ... i.c.uJ L<k!.lSD.rJ.J ~c-J .,,,.,J;, 
Method: DPT -r;,,,, I~:t J1_,~~/ -.Jc ..... ~L5"'-I~ 
Monitor Reading (ppm): Off) fv'(") j"" .. .....l 
COMPOSITE SAMPLE DATA: 

Dale: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Co"ect~ other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar // Field Test 

TCl VOCs 2 oz. Jar ,// Laucks 

TCl SVOCs AND PCBs aoz.Jar // Laucks 

TAL Metals I Cyanide aoz.Jar -./ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

oc) On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

~ /' ~/l 
Circle if Applicable: 

I/~~~ MS/MSD Duplicate ID No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. h4" ,,-z.4 
Page 7 of ':7 . 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- e.Q4 ··Qi.{M 
Project No.: 6966 Sample Location: 

~ Sampled By: 
[] Surface Soil C.O.C. No.: L'TL - (J 2.~ 

[Xl Subsurface Soil B~ - ,;)~ 7 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: {)Cf-Ob-Q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:l75) I I /3.'b"oJA R~/~/~ Cc:,IAIlSt. &JvQ..I~ 
Method: OPT 8 h J). I,,,.·i) f'o//LJ s",,-J W/s .... vcJ 
Monitor Reading (ppm): tJ.t) 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected ,.- other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar ,// Field Test 

TCL VOCs 2 oz. Jar <,/ Laucks 

TCl SVOCs AND PCBs 80z.Jar // Laucks 

TAL Metals I Cyanide 80z. Jar ./ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

/"> On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 00 

~/"' .~/J/ 
Circle if Applicable: 

~c:vu.-r7 MS/MSD Duplicate 10 No.: v;/, /- ~--
See note. 

/ 

/ 
l.,/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-5B- P04-0'l- t31L 
Project No.: 6966 Sample Location: plly 

Sampled By: 77l!..1L 
[] Surface Soil C.O.C. No.: /3,£ - 0 4- 7 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: f'!Y7-0{; -q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I~OS" I , 
~ J;- ~........t c., .. ,,~ ~":'f'...J 

Il:)hlh ...... , :J.J J 
Method: OPT jJcrJ'.A) S<:> oIi.J.,;....' <or /1 v-.fI 
Monitor Reading (ppm): 0·0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor R~adings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

, '.' Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar // Field GC 

NAPl - UV Light Test 4 oz. Jar 
..., 

Field Test 

TCl VOCs 2 oz. Jar laucks 

TCL SVOCs AND PCBs Boz. Jar laucks 

TAL Metals / Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH' Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

~/7 ~/J 
Circle it Applicable: 

I~:/<~ MS/MSD Duplicate ID No,: 
See note. 

t/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
, AuG ",-z,+ 
PageT' of? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB-~ -0') ~ 
Project No.: 6966 Sample Location: p(/}:.l 

Sampled By: 7I!Y-f'-
[] Surface Soil C.O.C. No.: &'-64] 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Cf1-6&-~i7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: t¥30 
)/;Ik;}d {J07J..,'" Iv r,;....,~...-t C:':''''''~ 7""-i ........ """"011) .:; ...... i..J 

s .. -" , ..... """ .;", .... Method: OPT 
Oh~/C:lr~ A~ '}VL,"..-i ...-.if So).) JC..J Monitor Reading (ppm): 0·0 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar ,/ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: ,' . 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

°U 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

/f L'" .----1 /7_ 
Circle if Applicable: 

S7?Z:~/~ MS/MSD Duplicate ID No.: 
See note, 

L../' 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. /l a-? ." 2A

Page'-f of? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB~t./. Q6-M 
Project No.: 6966 Sample Location: lJrr 

Sampled By: ~£..-
[J Surface Soil C.O.C. No.: M- oe.i-7 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[J Other: [Xl Low Concentration 
[J QA Sample Type: [J High Concentration 

GRAB SAMPLE DATA: 

Date: Oq-Oh -q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /8</) 
~O'ld~' G,It:J ~, C-G.''''rif_p.J.. v:::; Co","" L 

Method: OPT 9V't'~ }20'0",.~ So..-· .fQ""J 
Monitor Reading (ppm): 0·0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect,,6 other 

TCL VOCs . 2 oz. Jar VI Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

+ 00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): 

,.., ~ 
Circle if Applicable: Signature~ 

~/ ~j:" MS/MSD Duplicate 10 No.: 
See note. h 

y 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. 'oS 
Page 1 of 5z...t:f 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-S9· tN -07-IJIL 
Project No.: 6966 Sample Location: p~ 

Sampled By: .-
[] Surface Soil C.O.C. No.: -
[Xl Subsurface Soil 
[) Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Of/-Db...q 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 19W ~tfl.fl8 tt@v~ ~ Method: OPT 

Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay~ Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: . , 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl • UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz.Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or . 

.--.. .,.-, -- /) 
Circle it Applicable: 

S;-;::;rcL~-MS/MSD Duplicate 10 No.: ~ f-t:-V See note. 

(/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

pagelJ!!. of 52.4-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- fJi'L -o8-L3it. 
Project No.: 6966 Sample Location: I$!i Sampled By: 

[] SuJiace Soil C.O.C. No.: -
[Xl SubsuJiace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: OC! - oro - if 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: d 1":).0 
()~k32- Nt) ~ 7 -Method: OPT }-(,..dVW~ 2 Monitor Reading (ppm): -COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: 

Si.n7~O~ MS/MSD Duplicate 10 No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
410 

Page of 52.tf 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58· P(JlI - 09-1!Il 
Project No.: 6966 Sample Location: 

~ Sampled By: ;Vp 
[] Surface Soil C.O.C. No.: -
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: OC,-0f1-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: N~ Jdh '36 1110 & ~ 
~ 

Method: OPT ~ 
Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl . UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH' Collected in jar with metals laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or . 

,,...-") /7 /"' I) 

Circle if Applicable: s;gn.tU'P~Jtt2 
MS/MSD Duplicate 10 No.: ./ _ . ./ "'-' 

See note. //;- ~ 

I/' 



SOIL & SEDIMENT SAMPLE LOG SHEET· 
. 4// 24-
Page of-5 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-.o~ -I{)-M. 
Project No.: 6966 Sample Location: pay 

Sampled By: (To r;.I...S'9 vI' ~~ 
[J Surface Soil C.O.C. No.: -
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[J Other: [Xl Low Concentration 
[J QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Oq"CII-li 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;</~ 
~c, 4 i..(O 1110 A 

~ 
'~ Method: OPT ~\JfZA') 

Monitor Reading (ppm): ...---
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

o. NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

_ A "- Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

/I/~ ~ /i. 
Circle if Applicable: S7///t!/Jb MS/MSD Duplicate ID No.: 

See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB.I'Of.!-//-/J1f.. 
Project No.: 6966 Sample Location: pg'9 

Sampled By: .:1lJ/:5L 
[] Surface Soil C.O.C. No.: &A 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'1-07..?J7 Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

Time: AlA 
'-IOIt.Lft./ !V~ IJw Method: OPT trev-J .-- ? Monitor Reading (ppm): -

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

-~/j. /J fi 
Circle it Applicable: 2;'1' ~7ZJj(~ MS/MSD Duplicate 10 No.: . ~ ,-

See note. 
./ 

(/ 
/ 

v 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. 13 J' 

Page 4- of -52..4-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-lJe'f...- 12 ~M 
Project No.: 6966 Sample Location: /,Clcr 

Sampled By: #,a... 
[] Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:()q- 0 7- q 7 Depth Color Description (Sand, Silt, Clay, MOisture, etc.l 

Time: ;.I/!! 

No It ~ tv\ethod: OPT L/41o Lf3 aVIW:J 
Monitor Reading (ppm): .-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

. Monitor Readirlgs NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TeL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS 1 NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

~I --. ~. ///1 
Circle if Applicable: s;gn.t/I*~; (:~Ifk:-

MS/MSD Duplicate 10 No.: /~. ~L-, v~ See note. 

1-/(// 
, .. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. A./A- 4-
Page ~ ~f 6 2 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: OO~:~-f#~~~J Project No.: 6966 Sample Location: 
Sampled By: 11. t."k. 

[] Surface Soil C.O.C. No.: LT£.-o;U: 
[Xl Subsurface Soil 6d- - oq. e 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ~07-q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: lCfI.{O ' , fql'\ /;....-, ~ I. a.-J tOl.(.r5 C ~,~ 
Method: DPT O~4 I~ IdvW 5"4.....) ~/,'4tv.) 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar V' /' Field GC 

NAPl - UV Light Test 4 oz. Jar \1'/ Field Test 

TCL VOCs 2 oz. Jar L Laucks 

TCl SVOCs AND PCBs 80z. Jar V/ Laucks 

TAL Metals I Cyanide 80z. Jar V laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

L1 /" ~ /: 
Circle if Applicable: 

S;~?U #J!_ 
MS/MSD Duplicate 10 No.: ~ 
See note. 

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET . ·{P 
Page 4' of 5 Z 4-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- OJ)··OZ ~ ~1. 
Project No.: 6966 Sample Location: 7.id( -uJ] 

Sampled By: /72,)1( 
[] Surface Soil C.O.C. No.: LTL. -oJ G. 
[Xl Subsurface Soil 8'(" - 0<[- fj 

[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: D'f~7 - 'f 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: i c,)"0 
4~~' L,:,tt t- h~ fJvc.l~ /...A...// SovW S~I~ 

Method: DPT 

Monitor Reading (ppm): D.'-f f3v0L..1I'I 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readiflgs NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollecteV Other 

TCl VOCs 2 oz. Jar .// Field GC 

NAPl - UV Light Test 4 oz. Jar ,// Field Test 

TCl VOCs 2 oz. Jar //- Laucks 

TCL SVOCs AND PCBs Boz. Jar V"/ Laucks 

TAL Metals I Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/-7/1, .~ /l/l 
Circle it Applicable: 

S~~/.(/J$> MS/MSD Duplicate 10 No.: 
See note. 

// 
I . 



SOIL & SEDIMENT SAMPLE LOG SHEET , ~b /2A-
Page of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- Q~] -c'~ <. &t 
Project No.: 6966 Sample Location: Ao(-QJ J 

Sampled By: /.Il/~ 
[] Surface Soil C.O.C. No.: LT~-o3t;;. 

[Xl Subsurface Soil 8A!. - cJ~ 8 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:oq-f)7_Q, Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:drniJ 

s'to I)-I L/~HJ. 6,b<.n c,~ 5"~...&.J I...i<e.il S"c,,' j...) o/...J 
Method: DPT 

Monitor Reading (ppm): n.O 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar ...... Field Test 

TCl VOCs 2 oz. Jar // laucks 

TCl SVOCs AND PCBs 80z. Jar v/ Laucks 

TAL Metals I Cyanide 80z. Jar .,/ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 

Ferrous iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for. hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

...--. 
Circle if Applicable: 

7cU~ MS/MSD Duplicate ID No.: 
See note. 

/ / 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. A (1 -z,4-
Page ~ of? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- 033 Otl-/Ji[ 
Project No.: 6966 Sample Location: /J()( ::C' j J 

Sampled By: :)"( ... /.:7"L-
[] Surface Soil C.O.C. No.: R li - .;j4-9 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O'l-07.-L/7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Jr:(JO 
/;;h /0 tEL,~ . hl-v. ~~,~ i.vJ' ;-",-,t.ej Method: DPT 

Monitor Reading (ppm): ()-o ~'1 S~~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~d other 

TCL VOCs 2 oz. Jar Ii/' Field GC 

NAPL - UV Light Test 4 oz. Jar \1/ Field Test 

TCL VOCs 2 oz. Jar .... /~ Laucks 

TCL SVOCs AND PCBs Boz. Jar ..-,/~ Laucks 

TAL Metals I Cyanide Boz. Jar -""""'-19 Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples deSignated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

S7iJf~OJ.t MS/MSD Duplicate ID No.: 3 Of - t3 fl.. 
See note. ao~-S6 -OPI-~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. J\.{b ~z.4-
Page"\ of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- r1!1-oltfjPl 
Project No.: 6966 Sample Location: -Pfk-Sampled By: ~~_L 

[] Surface Soil C.O.C. No.: ~- - 04Q 

[Xl Subsurface Soil LTt..·037 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[l QA Sample Type: [] High Concentration 

GRAB SAMPLE. DATA: 

Date: ()~ -o1-Cf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: jJ()~O o f.oLJ' ~\,J./\ J.o Sc;..J., !i~ If . . 
Method: OPT S·, I ~'J SG~ • ~ 1/If.cvI-,4 f 
Monitor Reading (ppm): 0.0 ()I t;c-t, 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA· NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 1 
SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~ted other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPL • UV Light Test 4 oz. Jar ~/ Field Test 

TCL VOCs 2 oz. Jar .// Laucks 

TCl SVOCs AND PCBs aoz. Jar 7 Laucks 

TAL Metals I Cyanide aoz.Jar / Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + 00 On separate sheet by FOL 

lL" / 
~~ 

~"IL" 'l f·· 7 /' /;~ 
.//~ 

Circle if AWllicable: 

~UJJ.= (MS/MSD/ Duplicate ID No.: 
.:>==. (}o~ -S~ -f)f J - 07 ~/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-5B- fJiL- 02 t /JIl.. 
Project No.: 6966 Sample Location: 

~ Sampled By: 
[] Surface Soil C.O.C. No.: &-O4~ 
[Xl Subsurface Soil LT'- -017 

[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: oct -O<j -,·7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 81(50 Lfllo ~' L;5~~ .f::~ rwu.L J Co\'<VSL ~.,c..I~ 
Method: OPT It#):~ So .. ,,:a ~,.,J.. "v/litl'~ 9A-<w1 
Monitor Reading (ppm): 0·0 fJ'O'V>" 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected/ Other 

TCL VOCs 2 oz. Jar v/ Field GC ~ NAPL - UV Light Test 4 oz. Jar V/ Field Test 
BA 

TCL VOCs 2 oz. Jar V,.. Laucks 

TCl SVOCs AND PCBs 80z. Jar v/ Laucks 

TAL Metals I Cyanide 80z. Jar v/ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

_ . ..,/1 " Circle if Applicable: 
s;g".:~~~ MS/MSD Duplicate 10 No.: 

See note. // 
f/ 



SOIL & SEDIMENT SAMPLE LOG SHEET . 0 
Page ~V of 5 L 4-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-sB-IJ;i-O~ t!i.ft 
Project No.: 6966 Sample Location: 

=lJiLfJ<-Sampled By: 

0 Surface Soil C.O.C. No.: 8e-04 ') 
[X] Subsurface Soil L..T.t. -03, 

o Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:{)J -0 '1-t:t7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 9/10 t J 
Li"hl- .A~/~,. ~ ~'"t:t Method: OPT '6 ~/J (JJ'l)WV\ 'fj;Col;~ ~".c, Sv..,W 5& 

Monitor Reading (ppm): 00 
COMPOSITE SAMPLE DATA: .. 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar if/ Field GC 

NAPl - UV Light Test 4 oz. Jar wI'./ Field Test 

TCl VOCs 2 oz. Jar "/ laucks 

TCl SVOCs AND PCBs Boz. Jar .// laucks 

TAL Metals I Cyanide Boz.Jar ./ laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

r. ........ " 
Circle if Applicable: 

S?7C::V~ MS/MSO Duplicate 10 No.: 
See note. 

77 



SOIL & SEDIMENT SAMPLE LOG SHEET , V 
Page A of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- PII-oL/-fJJ1... 
Project No.: 6966 Sample Location: 

4J2i~ Sampled By: 
[J Surface Soil C.O.C. No.: BR-'::'4c} 
[Xl Subsurface Soil 
[J Sediment Type of Sample: 
[J Other: [Xl Low Concentration 
[J QA Sample Type: [J High Concentration 

GRAB SAMPLE DATA: 

Date: iYI- O~ -97 Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

Time: • J / IT<..~, ;)/1) L;'1it~ t,AJ.../ ~ ~ c".""vSl. #J~'oi..<.l. , 
Method: OPT / d-'~ Ib !J~ jJuvv1j fOv'/J 5<;~ 
Monitor Reading (ppm): D.() 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements COllecJeil other 

TCL VOCs 2·oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

od 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

~ - 11 
Circle if Applicable: s;gn'7;jiI/UP-MS/MSD Duplicate 10 No.: 

See note. ///' 
v- i/ 



SOIL & SEDIMENT SAMPLE LOG SHEET . 11 
Page 1\'), of 524 --

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-s9- PII-Q~-'jll... 
Project No.: 6966 Sample Location: lilt ?'Je Sampled By: 

[] Surface Soil C.O.C. No.: 13R-04'J 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 09 - Ol-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:&/30 
/6(1n~' hfU./~/-J OQ"'v~(. 

r 

Method: GI't-) 
,.~,~ 

DPT 
,;#DDt"') SO~lkJ 5'1"""" 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + oQ On separate sheet by FOl 

. ./"1 A. 
Circle i~pplicable: 

S~6't/~ ~MSD Duplicate 10 No.: 
See note. 

1/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
.~? 
page!:( of -:i>7... q.. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-Oil-Ob -1J1t 
Project No.: 6966 Sample Location: PI? I 

Sampled By: :JW/jv 
[] Surface Soil C.O.C. No.: BR-04Q 
[Xl Subsurface Soil 

[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: oct -Q1Oj -q7 Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

Time: !J.310 
a-d k d-~' 6o'e'J t,:v... ~~ ~ C" ... ...-sA 9..c1'.:.J 

Method: DPT ~S ~6Vr:J S~-J--
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecte.Jf other 

TCL VOCs 2 oz. Jar v'/ Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in iar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' . Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

+() On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): 

.-, ." 

Circle if Applicable: 

s;gn'~fl1V~ MS/MSD Duplicate ID No.: 
See note. aoJ -")0 - (J(J l-liO -6(", 

v:~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. 41., 4- -'z4. 

Page of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- P 11- 07~1J,{ 
Project No.: 6966 Sample Location: f/77 

Sampled By: '::::fI~) /.:f<--
[] Surface Soil C.O.C. No.: E.~ -0.5 0 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[l QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: tJCf- 0,/- til Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /hL5 
J-'-/4')'j Grey .r;-I'U... ~ ,~COIl"'~ 7'~'~ 

Method: DPT I~~'J, .$cvk:J S4...J. 
Monitor Reading (ppm):O.O 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar v Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TeL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh- Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

V· On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

.///J "" ~A 
Circle if Applicable: 

Tr~ MS/MSD Duplicate 10 No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET / 

"J, .'z.4. 
page't" of ':J 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-s8- PI/- 05-6IL. 
p/7 Project No.: 6966 Sample Location: 

Sampled By: J,-,/1L. 

[] Surface Soil C.O.C. No.: 13 /l. - c) s-c 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 09-0't,Q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Ifo3)" 
J8k);) GvC:) 

h".v..-;~{~ C"WS~ 7-;~ 
Method: OPT /ClJr", J'o,'/.eJ S-... ...J 
Monitor Reading (ppm): 0·'0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ other 

TCl VOCs 2 oz. Jar ./'/ Field GC 

NAPL - UV light Test 4 oz. Jar / Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals I Cyanide 80z. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis, 

°el 
On separate sheet by FOl 

UV LIGHT TEST RESULT (circle one): + 

/1-
Circle if Applicable: 

s;g7~~£A MS/MSD Duplicate ID No.: og r ~~ 
See note, l,,/ . 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. ILZ"· 4-
Page'-r of 5 c 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- /11-01-1J1( 
Project No.: 6966 Sample Location: "!..17 

Sampled By: :JVL.fL--
[] Surface Soil C.O.C. No.: R#lo:.)c 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: () t'j-Oq - q 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ISrrJ h-v... ,,~ i ~ Ct-I1"< c 7 ~,,~ 
Method: DPT 3JJ..J~ Gv:> 
Monitor Reading (ppm): 0.5 f"JD.lS s.,.h.J Sc,.....) ...... ;14"7"'- 'j.cv.J.. 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec;ted other 

TCL VOCs 2 oz. Jar 1'/ Field GC 

NAPL . UV light Test 4 oz. Jar t/' Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

~ 

Circle if Applicable: s;g7°fo ~MSD Duplicate 10 No,: 
e note. V/ 

0/ 



SOIL & SEDIMENT SAMPLE LOG SHEET . -z1 
Page q of ?LA-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-jJl/-/O- (ill 
Project No.: 6966 Sample Location: PI; 

Sampled By: -:J<.v,!~<.... 
[] Surface Soil C.O.C. No.: 8.Ql - () ~:jf:) 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 09- 0 C,-Q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ,q I,) 
"3 "I k LfO' Gve~ J;,,,<- IUoP.J.,,,,. / ~ C C "111'( L ')IMI~ leo. ') Method: DPT 

Monitor Reading (ppm): f,)" SI..1dsrvJ W/i1c?w/ /c,.r.7'<- 7IAwJ ,f1~'bu. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colleged other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCL SVOCs AND PCBs 80z. Jar laucks 

TAL Metals I Cyanide 80z. Jar laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides· Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

0 
On separate sheet by FOl 

UV LIGHT TEST RESULT (circle one): + 

...... 
Circle if Applicable: i71tcOfo MS/MSD Duplicate ID No.: 

See note. 

- // 



SOIL & SEDIMENT SAMPLE LOG SHEET 
·z'6 

Page iI of 9-4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-I)II-I~-LYI... 
Project No.: 6966 Sample Location: PI/ 

Sampled By: J"L...J~L 
(] Surface Soil C.O.C. No.: BIR..· c.-fc 
[Xl Subsurface Soil 
(] Sediment Type of Sample: 
(] Other: [Xl Low Concentration 
(] QA Sample Type: (] High Concentration 

GRAB SAMPLE DATA: 

Date:C'1-oq- 97 Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

Time: ,ql./) \ . 
6.,...~':J 

p,,,-< ~/c 7i ("Col,?" ~ .. ~ ,s .. ."j ...,/'14">---
Method: DPT 40 4 Cf\.f h cuV:.i .....Ieb lej 9V&.cl,~ 1..{4, .... 

Monitor Reading (ppm): 70 DM~~d) .f.t, If'] C /&iJJ .E'O ........ /I'c+tfl'{ .. S~.J... 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 
, 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ Other 

TCl VOCs 2 oz. Jar k"'/ Field GC 

NAPl - UV Light Test 4 oz. Jar ,/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar laucks 

TAL Metals I Cyanide 8oz.Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 
On separate sheet by FOl 

UV LIGHT TEST RESULT (circle one): + 

-' 
Circle if Applicable: SiZ(S~/~ 

MS/MSD Duplicate 10 No.: y;. ~"" 
See note. 

/J 

y 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B-02-9- {)IUA_ 
Project No.: 6966 Sample Location: Ikc-o'2..~ 

Sampled By: TIl/-fL 
[] Surface Soil C.O.C. No.: LT..L - 039 
[X] Subsurface Soil 6~ - orl 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()1-/) -'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1<33)' 
(jkL/ I l3~"-. ~"I.t....,~/-J CO<-1.." .slA.,J Method: OPT 

PriOtI~ f'o ... k) r~-J... 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecte9- other 

TCL VOCs 2 oz. Jar 1/'/ Field GC 

NAPl - UV Light Test 4 oz. Jar /,L Field Test 

TCl VOCs 2 oz. Jar 6 Laucks 

TCl SVOCs AND PCBs 80z. Jar /..,r Laucks 

TAL Metals / Cyanide 80z. Jar v Laucks 

Total Organic Carbon Collected in jar with metals / Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with melals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

ore) 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

/) /J ~ A 
Circle if Applicable: 

Sff~VJa-MS/MSD Duplicate ID No.: 
See note. 

./ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
A:20 4 

Page'1"7 of ?C 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-s8- Ql1-()2 fM 
Project No.: 6966 Sample Location: f)(}c -tY2. ., 

Sampled By: 7'211,-
[] Surface Soil C.O.C. No.: ~Z'4:.. OJ> 
[Xl Subsurface Soil /3A:. - 05 f 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O'f-I'} -77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /8"10 
t-/h,~' (J.,I>W'\. ~ ,.-..".v..J "vIl-11 ~ ~ \I U 5c,...,j-

Method: DPT 

Monitor Reading (ppm): D.O 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollecJitd Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar // Field Test 

TCL VOCs 2 oz. Jar // Laucks 

TCL SVOCs AND PCBs aoz. Jar // Laucks 

TAL Metals I Cyanide aoz.Jar V Laucks 

Total Organic Carbon Collected in jar with metals /' Laucks 

Hexavalent Chromium Collected in jar with metals V' Laucks 

pH" Collected in jar with metals Laucks 
Eh· Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

~ /l - /I 
Circle if Applicable: 

,;~n'7t!/ 4B MS/MSD Duplicate 10 No.: 
See note. 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

4]/ .-2.11--
Page of ? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-f)~?tD3 -t),( 
Project No.: 6966 Sample Location: T'fJ;-tt-~ Sampled By: 

[] Surface Soil C.O.C. No.: 13-f - O~ L 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:()9 -/\ -tt7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /1 (f?J 

3'/0 10' /J1'b4l" h~~/~ t..ef/Sihkl f~..J.. 
Method: DPT 

Monitor Reading (ppm): (). n 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ other 

TCL VOCs 2 oz. Jar V/..,-- Field GC 

NAPL - UV Light Test 4 oz. Jar ./ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TeL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

L,"ev- ,at. J~-.-l, '1$ c;, t'~l",-/~, ~J .to /0 .. ",,1 5C,"'11A. 
o"J 0 1 J1u... M..A (VI) Co.rt..., N~ ~ IkcI.oJL, S4~ J.o 
ColV L" ... c: ~). 

..... 
Circle it Applicable: 

~7L~b MS/MSD Duplicate 10 No.: 
See note. 

-;/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. ",1.- ~V/-

Pageif' of? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- OOZ;l-OII ~ '" 
Project No.: 6966 Sample Location: fi°slK Sampled By: 

[] Surface Soil C.O.C. No.: Lr..L - 0400 
[Xl Subsurface Soil 8,z. - 05Z-
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: D9-/6 J..j 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I 7 (J'D 

Ohl/ 74'\ .c,:u...~, cvJ. ~'1vS"L 7,j,fI.;-.o 
Method: DPT pGC,), ;so",{J .reo,.....t w.Zc c-1cnk.. 
Monitor Reading (ppm): /I. Y $"1 U. :rc" VQ..oi' 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CoUec;1ed other 

TCl VOCs 2 oz. Jar II Field GC 4 
NAPl - UV Light Test 4 oz. Jar _i// Field Test :> 
TCl VOCs 2 oz. Jar .// Laucks 

TCL SVOCs AND PCBs Boz. Jar ,/ Laucks 

TAL Metals I Cyanide Boz. Jar // Laucks 

Total Organic Carbon Collected in jar with metals ./ Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one)Gor 
On separate sheet by FOL 

-

~/~ ,"- ( $/kJ~j I 

'1 /' 

Circle if Applicable: 

/}!t/!/Jb MS/MSD Duplicate ID No.: 
See note. 

t / 
t 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- O;?;1. -01..:",)·' 
Project No.: 6966 Sample Location: Me -0 2 '{ 

Sampled By: -m f.f<.. 
[] Surface Soil C.O.C. No.: L-'/L -c4{) 
[Xl Subsurface Soil 8/l- oS'Z-
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:{)'1- I b ~ If 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 177.-0 A:u..r~ I ~ CQ..(~ 
(" 

Method: OPT Li~81 fJ~I.u"'" 'l,,4( ,ou..l. 

Monitor Reading (ppm): q I D fCO~ s~.Aj fO\...J,. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar ""/ Field Test 

TCl VOCs 2 oz. Jar ~/ Laucks 

TCl SVOCs AND PCBs Boz. Jar v laucks 

TAL Metals I Cyanide Boz. Jar "'/ Laucks 

Total Organic Carbon Collected in jar with metals .,/ Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: .. 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one)Gr 
On separate sheet by FOL 

-

=1"2 .....-- Il 
Circle if Applicable: 

s;gn''7JflV1~ ') 
MS/MSD Duplicate ID No.: / ........... ~ 
See note. /'#, 

v 
/ 

,/ 



SOIL & SEDIMENT SAMPLE LOG SHEET . ,,4 ,z.f 
Page ~ of? --

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-88-021$'-0'3 ii11l... 
Project No.: 6966 Sample Location: MC.-oZ ~ 

Sampled By: -::It 1ft 
o Suliace Soil C.O.C. No.: 1...74 - 040 

[Xl Subsuliace Soil 13il. - 0 ol-
D Sediment Type of Sample: 
D Other: [Xl Low Concentration 

D QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: 

Date: O'l-I(p-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1730 rg h /;).1 &'D~ {;,,-,-~ ~ 9""':.J Sc,-J. 
Method: OPT 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: , .. 
Analysis Container Requirements Collecjs8 other 

TCl VOCs 2 oz. Jar 
V ____ 

Field GC S NAPl . UV Light Test 4 oz. Jar V,-- Field Test 

6R 

TCl VOCs 2 oz. Jar v 
/' Laucks 

TCl SVOCs AND PCBs Boz. Jar '-""',,-- Laucks 

TAL Metals / Cyanide Boz.Jar v /' Laucks 

Total Organic Carbon Collected in jar with metals v Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

.., 
" Circle if Applicable: S;7/VJL MS/MSD Duplicate ID No.: 

See note. 

7 



SOIL & SEDIMENT SAMPLE LOG SHEET ( 

Page itP of ?z,4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B-028 ~ Q I/-OC 
Project No.: 6966 Sample Location: AO~-OU 

Sampled By: ::F~L o Suriace Soil C.O.C. No.: ~==~ 
[Xl Subsuriace Soil ~ - oS'-
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: (,)'1~ I h - 97 Depth Color Description (Sand, Silt, Clay, MOisture, etc.) 

Time: /1fJO 
j)-I/" 110 I ~ {i~ r''-1 ui( S~ 5~1..J Method: DPT 

Monitor Reading (ppm): a,,:) 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ other 

TCl VOCs 2 oz. Jar V..- Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh· Collected in jar with metals laucks 

Ferrous Iron· Collected in jar with metals laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: ... ; 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

.4£1 ~ /I 
Circle if Applicable: 

Si'~~ MS/MSD Duplicate ID No.: 
See note. 

f/ 



SOIL & SEDIMENT SAMPLE LOG SHEET . d." -J,f
Page '{' of ? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- ()~i'-OS--~t... 

Project No.: 6966 Sample Location: JkJC-oz.:1 
Sampled By: ..:n.-rJL.. 

[] Surface Soil C.O.C. No.: 8;[- 052... 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Ocr-I&'- 77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;&f7.., S-
liP k J--o bvo.....n t,-"1.4.. 7W ':""'" ~/ sp)J S"~O.CII Method: OPT 

Monitor Reading (ppm): /.:3 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar V./ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: .. 
• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

/I .--.. /> 

Circle if Applicable: 

s;~~ MS/MSD Duplicate 10 No.: 
See note. ooJ -)(3 - OP /- l/ / -I){ ~'/ 

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
11z..4-

PageA! of & 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-O~- tJIL 
Project No.: 6966 Sample Location: AtX=-Il . 

Sampled By: ::5l..J/7l.-
[] Surface Soil C.O.C. No.: fl.~ -05:2-
[Xl Subsurface Soil 

[l Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:('fi-/O-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 19)0 
f)D1r. d~' /3v()~o'\ P,-...... ~~I~ 4..€..1/ Sovi.J s......J 

Method: DPT 

Monitor Reading (ppm): 0 <J 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL vOCs 2 oz. Jar v' Field GC 

NAPL - UV Light Test 4 oz. Jar ./ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs aoz. Jar Laucks 

TAL Metals I Cyanide aoz. Jar Laucks 

Total Organic Carbon Collected in iar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

_-:'1 ~ /' 
Circle ~Iicable: v// /~ ~cSD Duplicate 10 No.: 

ee note. 

)/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
4Y8 C.l4-

Page of-;;r-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: o°ktco;Af2-r.Jtl. 
Project No.: 6966 Sample Location: 

Sampled By: ~~1:fJs. <!-[] Surface Soil C.O.C. No.: 

[Xl Subsurface Soil 

[] Sediment Type of Sample: 

[] Other: [Xl Low Concentration 

[] QA Sample Type: D High Concentration 

GRAB SAMPLE DATA: 

Date: 09-/1,-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /1';}-tfU 
()tfh ~ 

I 

f)ro w", t,~ 1"""; ~ ",--<-II f; Oc//..J ~-J... Method: DPT 

Monitor Reading (ppm): 0.0 'V/~5'~~~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA I 
SAM PLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI¢ed Other 

TeL VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar 
., 

Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in iar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

d ~ 

Circle if Applicable: Signature7jZ;Y~ 
MS/MSD Duplicate ID No.: . I ---See note. /'./7 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB- Po r-Ol c.131l.. 
Project No.: 6966 Sample Location: ~r 

Sampled By: ...J"-.I/Jl.-
[] Surface Soil C.O.C. No.: bZ:"- -041 
[Xl Subsurface Soil BIl.~ CJ~s 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'1- 17-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I (P 51') 
()11-o4 I 

AN.., ~, w.J C:QI.f~e.. &)I/&<;....J Method: OPT 6fl1W~ 
Monitor Reading (ppm): 0·0 I'()ov-i,:; J,:1~' kJ S~....& 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect¢" other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar ,// Field Test 

TCl VOCs 2 oz. Jar .// Laucks 

TCL SVOCs AND PCBs Boz.Jar .// Laucks 

TAL Metals I Cyanide Boz. Jar \I' Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" . Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

-
t ""~S;J --I- c 1--1 

A tf. S-

/M 
/"7~ -Circle if e: 

~/vJ~ (MS/MS~ Duplicate ID No.: 
See note. 

{// 



SOIL & SEDIMENT SAMPLE LOG SHEET . 4(} 
Page 4' of 5Z4-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-~02ll!A. 
Project No.: 6966 Sample Location: PD 

Sampled By: :::Tl..J L71..-
[] Surface Soil C.O.C. No.: lT4 - 4>41 
[Xl Subsurface Soil 8£.-"5""3 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 09- 17-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /6)5'" 
(/1. y' fj,ct-,\ ti",-~ ~ 7~: . ...J $';"")" Method: OPT 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ~ 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar .,/~ Field GC 

NAPl - UV Light Test 4 oz. Jar .//' Field Test 

TCl VOCs 2 oz. Jar /,/ laucks 

TCl SVOCs AND PCBs 80z. Jar .// laucks 

TAL Metals / Cyanide 80z. Jar .,./ laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

,.--;. j) 
Circle if Applicable: 

~~tUft MS/MSD Duplicate 10 No.: 
See note. 

. 7/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. .,Jj.l --24 

Page JfL of ? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-s8- (f=1'F.)- 03 aYl 
Project No.: 6966 Sample Location: /JaJ 

Sampled By: V-uO'c. 
[] Surface Soil C.O.C. No.: LT,- '- 0<11 
[Xl Subsurface Soil /jA:. . OJ-.3 

[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()'j-f7-'l7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 170) 
8'1n I') f 

!j"WI\ .hi-u. ~ jA:t; ~ St;",&, 
Method: OPT 

Monitor Reading (ppm): O. ~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec;ied Other 

TCLVOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V/ Field Test 

TCl VOCs 2 oz. Jar v/ Laucks 

TCl SVOCs AND PCBs 80z. Jar v/ Laucks 

TAL Metals I Cyanide 80z. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis tor pH, Eh, terrous iron and sulfides will be performed on 
samples designated tor hexavlent chromium matrix spike analysis. 

orO 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

/'I rt /I 
Circle it Applicable: 

~i'/j~ MS/MSD Duplicate 10 No.: 
See note. 

I 

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET . V 
Ai!, "z.,If 

Pagelf" of ? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: OO>S~. ~ -Q!l-Ol( 
Project No.: 6966 Sample Location: 

Sampled By: -;:rCffi,--
[] Surface Soil C.O.C. No.: BI!. - 05"3 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: fYJ -17-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17::HJ 
/J'~/bf B.7)w "I /2,N.... 5"""~ iveJ! scAJ Sa-J. Method: OPT 

Monitor Reading (ppm): [;l,3 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar . Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon . Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' . Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavtent chromium matrix spike analysis. 

oa 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

~ 

Circle if Applicable: 

IV7tV_J'b MS/MSD Duplicate 10 No.: 
See note. 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
.,,~ -~4 

page4" of ? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- PO)-O~-(J1t 
Project No.: 6966 Sample Location: p"r 

Sampled By: J~I---
[] Surface Soil C.O.C. No.: B -053 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O'J-/7-'j7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: / ~dtJ 
/6 'k d-{)' (3;,,, ........... h~ 7~('..uJ ~II S"~ S4..J 

Method: DPT 

Monitor Reading (ppm): 3. J 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColiectecJ...- Other 

TCL VOCs 2 oz. Jar t/ ,,/ Field GC 

NAPl - UV Light Test 4 oz. Jar v"" Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

o{) 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

~/J /l /J 
Circle it Applicable: 

Z;?U«~ MS/MSD Duplicate 10 No.: 
See note. (JDJ -5£3 -pp / -42 -()K. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
I All- ·z4 

Pageit""'" of -6 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 071 -OJ f ()/L. 
Project No.: 6966 Sample Location: A:.oc -0"71 

Sampled By: S.:.vlf(. 
[] Surface Soil C.O.C. No.: Lr~ - 04Z. 
[Xl Subsurface Soil BR - o-S-4 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 09~ I ~ -'1 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I:J.J..O 
0' It, L/ ' B/~c.." ft, Sif6 5c....J 1~J.;;..lc ~ I;~~ 

Method: OPT 
&et../rI'"\ ~ CO<.t--r.e. ~-'-....J flCiJt,~ '>cWktJ :; ... ""'l.t.l. 

Monitor Reading (ppm): D.b 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec!JKj Other 

TCl VOCs 2 oz. Jar V",.. Field GC 

NAPl - UV Light Test 4 oz. Jar .// Field Test 

TCl VOCs 2 oz. Jar v/ laucks 

TCL SVOCs AND PCBs Boz. Jar v/ laucks 

TAL Metals I Cyanide Boz.Jar V laucks' 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals ~ laucks 

pH' Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous I ron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or{) On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

/J", ........ /J 
Circle if Applicable: 

?J!V~ MS/MSD Duplicate ID No.: 
See note. 

I 



SOIL & SEDIMENT SAMPLE LOG SHEET , 
4? "-z4 

Page ~ of ? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-07/,011.&L 
Project No.: 6966 Sample Location: 00" -071 

Sampled By: :Jv/:1L-
[] Surface Soil C.O.C. No.: LrL - 04l.. 
[Xl Subsurface Soil 8/f!. - C) 5-4-
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()9-/~~17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:/)30 L/~ gi {JIoc.;." J;-tU.., .-J-.., c..-£ cCJ<f"e. 9""~ /JDD.A, 5ct..£J 
Method: DPT S<t...J..' 7""""~ f.o q 11 .... ~ ~ 7""~ 
Monitor Reading (ppm): ().7 .$"~ I1J..1.o:, .Fo..J,~ .. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~ other 

TCL VOCs 2 oz. Jar V'/ Field GC 

NAPL - UV Light Test 4 oz. Jar v/ Field Test 

TCL VOCs 2 oz. Jar v/ Laucks 

TCL SVOCs AND PCBs 80z. Jar -.// Laucks 

TAL Metals I Cyanide 80z. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + 0 

Circle if Applicable: 

MS/MSD Duplicate 10 No.: 
See note. 

On separate sheet by FOL 

.~. ,,/"I /J 

if/U~ 

V / 
./ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-Qll - OJi./Jit 
Project No.: 6966 Sample Location: MC.-07 1 

Sampled By: vj)L 
[] Surface Soil C.O.C. No.: LrL - 04l.. 
[Xl Subsurface Soil B~ -d'S4 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:CYf-1 'b-q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /;}-4 ~ 
?'h /;}.' (j ,.zJ1.Io.AA h~ :J"n,,'...J. wd/ Sov/.J Sc.......J.-

Method: DPT 

Monitor Reading (ppm): 0·0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ColI~d Other 

TCL VOCs 2 oz. Jar 11'/ Field GC 3 NAPl - UV Light Test 4 oz. Jar VL Field Test 

TCl VOCs 2 oz. Jar V/ Laucks 

TCl SVOCs AND PCBs Boz. Jar v'/ Laucks 

TAL Metals I Cyanide Boz.Jar t/ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

G 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

./1 " ,.--... 
" 

Circle if Applicable: 

~;;v~ MS/MSD Duplicate ID No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-OZt - Q'd..-M 
Project No.: 6966 Sample Location: M. Coo' ()'71 

Sampled By: I\J& 
[] Suriace Soil C.O.C. No.: 8~-o54-
[Xl Subsuriace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: . [] High Concentration 

GRAB SAMPLE DATA: 

OateLXf-l~-Cf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1;))5 
I ;}-)f) /10 I 

{jrex.-..... hi.u. ~v.;~ wi f<J)..1 54-.1 
Method: OPT 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: .. 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ... 
Analysis Container Requirements Collec;letf" other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar v/ Field Test 

TCl VOCs 2 oz. Jar V/ Laucks 

TCl SVOCs AND PCBs Boz. Jar // Laucks 

TAL Metals I Cyanide Boz. Jar v Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 

~mpl" ,,,igo"" f~ "'~"'"t ,hromi"m ~k' '~lysi' 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + -

---. - /I 
Circle if Applicable: Sign~Wr;;tt UJJ 

MS/MSD Duplicate 10 No.: t/ -- ~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
'4& ",z,+ Page4 of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: o03-sB.()71-0)-tJll 
Project No.: 6966 Sample Location: 10C -~:z/ 

Sampled By: L/JW 
[] Surface Soil C.O.C. No.: B~oS-4 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ,()'f-I ~·97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1.J;}5 
1''Jr. d-O' rl~1a,,1~ "VtJ / ~~~.W ~<;..J. Method: DPT ()yo~", 

Monitor Reading (ppm): 4. ~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Co"ec~ other 

TCL VOCs 2 oz. Jar ,// Field GC 

NAPL· UV Light Test 4 oz. Jar 
',/ 

Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/l t ....... A 
Circle it Applicable: S7Jl7lJA, MS/MSD Duplicate ID No.: 

See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

44' -2.4 
Page of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-89- 07)-06 -{M 

Project No.: 6966 Sample Location: /H)C-OZI 
Sampled By: S",-,/-:J-

[] Suriace Soil C.O.C. No.: BII!-cJ54 
[Xl Subsuriace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: 09-/3-Q 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: iB 5"""0 

eJO) ;;.y /!J,/)c..N'I t:JM ~/~ WL-II Ce. ,jJJ 7,",~ ',r{,J~. 
Method: DPT I~'~ G\ t::? ___ ,~, ~ (" ..... ~~ 7'<'-'-' 
Monitor Reading (ppm): /.). /l0t:Jt; l, s-cn J...J oS e,...,) 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected ...... other 

TCL VOCs 2 oz. Jar ~. Field GC 

NAPL - UV Light Test 4 oz. Jar ~ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS J NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/lA (/ /l 
Circle if Applicable: 

~,u~ MS/MSD Duplicate ID No.: 
See note. 

'" 
/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. ~ -z4-
Page 4 of ? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58· tJ 7/- 07-tJ1 
Project No.: 6966 Sample Location: /JOC-oZ' 

Sampled By: J~L~l-
[] Surface Soil C.O.C. No.: L-054 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: oat- J<J-'f7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1'f;}{J 
f)rtJ '-"'\ ~ t/~~/~Cu"'~ 

Method: DPT ~t{t').r' fblV<; J() ... /J ~~ 
j"s-£o rc.....c..( 

Monitor Reading (ppm): ().o 5"/;,M ~d,~k 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 
i 
I 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~d other 

TCL VOCs 2 oz. Jar ~ Field GC 

NAPl . UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: ... :, ... ; 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if AJlplicable: 

S;i710~ ~cSD Duplicate 10 No.: 
ee note. 

j/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-0 7/~OfJ -1111... 
Project No.: 6966 Sample Location: IfrJ( ~()7/ 

Sampled By: :::r {,J/.:7 L 
[] Surface Soil C.O.C. No.: Ble -o~r4 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

DateJ)Cf - I ~..q 1 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J) I) 

cT3 Jo J L ~({f~;~ 
hVu- '1~~ Ut1/~~ .. "..J 

Method: OPT 

Monitor Reading (ppm): 0·0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar V Field GC 

NAPl - UV Ught Test 4 oz. Jar J Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 
Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + oQ On separate sheet by FOL 

I 
Circle if Applicable: 

Si7°~ MS/MSD Duplicate 10 No.: 
See note. (JO:) -)() - Of) /- Cj 3 -Btl 

;/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58-07/- CIl-M 
Project No.: 6966 Sample Location: -1a J~)'ZI 

Sampled By: ..::rLJL':z::'-
[] Surface Soil C.O.C. No.: Bit - cJ 5"4-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

DateDY-/8 -'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I'O(}O 
3;)'k3t; r £i....... ,.-c.~ wi J'N"kJ ,.7"<;...J. Method: DPT ~,J 

Monitor Reading (ppm): (').0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 
., 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect¢ other 

TCL VOCs 2 oz. Jar // Field GC 

NAPL - UV Light Test 4 oz. Jar- V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz,Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: ., 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

o(} 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

./1 ....... 
Circle if Applicable: S;;p'!UJ$> MS/MSD Duplicate 10 No.: 

See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET . ,,;1 2..-+ 
Page of 5 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-Otl-IO-/J1l.. 
Project No.: 6966 Sample Location: I}OL~071 

Sampled By: ,:Jw#'L-
[] Surface Soil C.O.C. No.: EIC.-~.s-4 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 09-1 g -0/7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17DC, 
!3b~ tiD' 6r~ rh"'V- 1 ~;"J ~I Soc. t-J .5c;~ Method: OPT 

Monitor Reading (ppm): ().o 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle~d other 

TCl VOCs 2 oz. Jar 11'/ Field GC 

NAPl - UV Light Test 4 oz. Jar t/ Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals I Cyanide 80z. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

F'"J bD~7 be,H .. '7~ ~p"i~ 
/'H.t/h.h.:,.. , 

.~/) 1'"'"\ /l 
Circle if Applicable: 

~%NJj!£J MS/MSD Duplicate ID No.: 
See note. -/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-59- fYlb-Qlld.1 
Project No.: 6966 Sample Location: Me o':L b. 

Sampled By: /~L7l... 
(] Surface Soil C.O.C. No.: i..-rc. -cJ41 
[Xl Subsurface Soil 8,c - cJ5")' 
(] Sediment Type of Sample: 
(] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0' -/q -q 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I foSD 
{)hLj 

. ~/;u./ ~I ~ ec ...... st. '1"*';...J. 
Method: OPT 74", 

f(H).-S ~d./..J. S.,-1. 
Monitor Reading (ppm): (J.O 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: , 

Analysis Container Requirements Collec;ted other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar v/ Field Test 

TCL VOCs 2 oz. Jar v/ Laucks 

TCL SVOCs AND PCBs aoz. Jar vi' Laucks 

TAL Metals I Cyanide aoz.Jar V/ Laucks 

Total Organic Carbon Collected in jar with metals .// Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + 00 > 
On separate sheet by FOL 

rr"#'" 
",111ft" l. pud(S T c"t 

ALL. p'f.C6 / 

/ 
Circle iffollpffca61e: s;g"at"rel~1 () jA 

~S/MSD Duplicate ID No.: 
~ . txJ3-513 - OP / - 0'8 (~""'LAy 

/;,/ ,~~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
4'~ . Page of 52-4 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B-04l6-0..;2 ~~ 
Project No.: 6966 Sample Location: AOC-OIh 

Sampled By: SW/.TL-
[l Surface Soil C.O.C. No.: ~ 7'- -.:I C'j. 1. 
[Xl Subsurface Soil Il~' d!j-,-

[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:f)q-JC!- ~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17d'O 
L/h~' TCi .... fa h';.; ~ ~J UJ""f'5L ,vt.-.W .r-..vt 

Method: OPT 
Oc.II'/( 74 .... 

'lJfI)~ YovrJ 'VL.tll~'.J.... ... c,M.. 
Monitor Reading (ppm): D.O 1"'t/~ t...AA.Il fc <,i-.J. S4.,.J.. 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ Other 

TCl VOCs 2 oz. Jar V/ Field GC & NAPL - UV Light Test 4 oz. Jar 1/'/ Field Test 

TCl VOCs 2 oz. Jar v/ laucks 

TCl SVOCs AND PCBs Boz. Jar v/" laucks 

TAL Metals I Cyanide Boz. Jar V'/ laucks 

Total Organic Carbon Collected in jar with metals all laucks 

Hexavalent Chromium Collected in jar with metals ./ laucks 

pH" Collected in jar with metals laucks 
Eh' Collected in jar with metals laucks 

Ferrous I ron' Collected in jar with metals laucks 
Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. a On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

..---., 
A "'" 

Circle if Applicable: 

/v7/0-ttL MS/MSD Duplicate ID No.: 
See note. 

L../f/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
4~ ~ 4 

Page of ?l.. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: OlJ3.S5J~-Ot i M 
Project No.: 6966 Sample Location: 

Sampled By: 
-:!yrJ-I 

Tl...-
[] Surface Soil C.O.C. No.: L7'- -0<1-3 
[Xl Subsurface Soil .8~-O?"-
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:l)q _ 1?-'77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1710 
?J ~ ().,' O-t,lh. ~ 7 ..... ;~ ~(5"c.tJ ~~.,J... 

Method: OPT -';:'''l 
Monitor Reading (ppm): (').0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements' Collecjed other 

TCL VOCs 2 oz. Jar 
V _______ 

Field GC 

NAPL - UV Light Test 4 oz. Jar ..,/ 
/ Field Test 

TCL VOCs 2 oz. Jar r./~ Laucks 

TCL SVOCs AND PCBs Boz. Jar v/ Laucks 

TAL Metals I Cyanide Boz. Jar V_ Laucks 

Total Organic Carbon Collected in jar with metals V/ Laucks 

Hexavalent Chromium Collected in jar with metals v' Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

L'"I I' 
Circle it Applicable: 

S~?-Vff MS/MSD Duplicate ID No.: 
See note. 

~/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB- 0 (/ , ·-al-C1./t. 
Project No.: 6966 Sample Location: ~C -6lC/b 

Sampled By: wdL--
[] Surface Soil C.O.C. No.: U-C6-~ 

[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: tfl-ICf-C, 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17S-~ , , 
/1'-V\.(.. ~JI Su.u c.< • .,j 

Method: DPT /J-~/fo ~ 9 VI{ i,.,.J. 

Monitor Reading (ppm): ~,O 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar /---- Field GC 

NAPl - UV Light Test 4 oz. Jar ./ Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar laucks' 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

+0 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): 

Circle if Applicable: 

~~ MS/MSD Duplicate ID No.: 
See note. 003 -~6 -pP) - Vl/~()"--

L/,Y 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 0:;.6 -01 (!11\... 
Project No.: 6966 Sample Location: 2la,-cnt;; 

Sampled By: ~/-r<-
[] Surface Soil C.O.C. No.: L7L - ()<;i. 1. 
[Xl Subsurface Soil 8£- o~, 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
~ QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O&f-'Zo-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ItfoO 
O'IoL/' &.~ < I~ p,~ J""';..,t "VIl.i1 J D.~ s .. .J 

Method: OPT 

Monitor Reading (ppm): ]. I 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar ../ Field GC 

NAPl - UV Light Test 4 oz. Jar v/ Field Test 

TCl VOCs 2 oz. Jar ,// laucks 

TCl .SVOCs AND PCBs Boz. Jar .// laucks 

TAL Metals I Cyanide Boz. Jar .r laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: /#/uA--MS/MSD Duplicate 10 No,: 
See note. 

;/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
A~j l.5I-

Page't'IJ of -5 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B- O~b-07-~llll. 
Project No.: 6966 Sample Location: /}()C-@h 

Sampled By: o-w/7L-
[] Surface Soil C.O.C. No.: LrL- oC/- ~ 
[X] Subsurface Soil /Y'Z- V:56 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ().,~ d()- Cf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1410 
Lj'~ y' 7a~ ~,'ru. , .~;...,I. k.a-I( s~k-l s-.,..ul 

Method: OPT /?Ji4C.k 3 11 silh s&..J. _ 
Monitor Reading (ppm): ;),0, q ~/)~ ~ t>1Ic.J'" .(,,,- c;va.......l ~($o.,/..J $CA""J. - F"1t9 fl,,4ts f 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollecjlMt other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar v -- Field Test 

TCl VOCs 2 oz. Jar ...",,/ laucks 

TCl SVOCs AND PCBs 80z. Jar v/ laucks 

TAL Metals I Cyanide 80z. Jar V laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous I ron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

+oG On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): 

C~;v-I oJov-

Circle if Applicable: s;g;PttJA MS/MSD Duplicate 10 No.: 
See note. 

(/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-S8- O;J b - 03 :'(31( 

Project No.: 6966 Sample Location: /toc..-O'2.b 
Sampled By: 'IW:7Ce:. 

[] Surface Soil C.O.C. No.: '-7'~-O43 
[Xl Subsurface Soil BI!..-65"~ 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0"1- JO-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I '12- S 
B'1o /:?' L/~h~ t,~ ~Vk;.....J Lve.il ;$(wi-J S<'J6f/1 

Method: DPT 

Monitor Reading (ppm): 760.0 t3~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar 
v" ____ 

Field GC 

NAPL - UV Light Test 4 oz. Jar 7..,..- Field Test 

TCL VOCs 2 oz. Jar ./ Laucks 

TCL SVOCs AND PCBs Boz. Jar 0/' Laucks 

TAL Metals I Cyanide Boz. Jar 7. Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals , Laucks 

Eh' Collected in jar with metals . Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one~ S \ i i' h ~ f-
On separate sheet by FOL 

;-i"rc:~c£,..1 

S~""3 cL,-cJ. i okv - 6/J P&',-... t fJ,..'"I~e.,. 

-
Circle if Applicable: 

1;~~//2)tfJz; MS/MSD Duplicate 10 No.: 
See note. 

L-/ / 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. At:) LZ-f-
Page &.I' of '/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-S8- Q:U;-Q!l-~I{ 

Project No.: 6966 Sample Location: Ikx-D2~ 
Sampled By: :J1 ..... ?-'f<-

[] Surface Soil C.O.C. No.: B~c:n; 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

DateDOf-dO-q, Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /f../)V \ I t. ...... ~~ u."'''SL ?~~ 
Method: OPT /d-H> 16 74", 

~vi 5 5 .. ".....) 
Monitor Reading (ppm): I 'D(7b.D 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Methcd: NA NA NA NA 

NA NA NA NA NA 

Mcmitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPL . UV Light Test 4 oz. Jar J' Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH· Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESUL T (~irCle one(3 or 
On separate sheet by FOL 

-
M£D -+ 51/..)~lk:es-c("~ 

f~f 
. ./] ~ A 

Circle if Applicable: 

S,:7?0-/~ MS/MSD Duplicate 10 No.: 
See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. J. £~z, /" l.4-
Page'r of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B- o')'-of ,(p1. 

Project No.: 6966 Sample Location: 1:J:L""i --0 2 (, 
Sampled By: 7i.J!7(, 

[] Surface Soil C.O.C. No.: R~' 0 'l-t;, 
[Xl Subsurface Soil 
0 Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0" -rlf)-q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I )!r~ 
/1;' ~-r",,, J2,::....~/.-J 41", ... L. :;,4, ~ /~ .... .,.Us... fJ-

Method: DPT JujAJ 1)11;""6.-0"-" A#~ $1,~c..1- s.,..J'J C/~2J 
Monitor Reading (ppm):.3 36D.o /3>-&...,.... h~ ~vt,,~ ~I ,r."-,, "'.J~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals f Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 

~mpl" '"'gM''' ,,, h~".", 'he" ,plk. ,,,",,, 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle on • + r -

}rIn }-
5"~ .. y If r/o~eJc.(',,1-

Circle if Applicable: 

S~~/!/VJh MS/MSD Duplicate 10 No.: 
See note. 

/! 
, 



SOIL & SEDIMENT SAMPLE LOG SHEET . 1L6'3 --[..4-
Page £{ of? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-59· a.lb --o/;'-(JJl 

Project No.: 6966 Sample Location: /kJ( -02' 
Sampled By: :r"",y,-

[] Surface Soil C.O.C. No.: B.~-o~6· 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~-CJO-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: IbCJD 
c90k(}L/ btJ 1irv.-r.~I.~ Cul.(~"- 7V14 t .:..J. Method: DPT 

Monitor Reading (ppm):j'(}33.o /'OD~ So,-W .5e.."j. 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar 17/ Field GC 

NAPL • UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one)(» or • S-!rg4j/l' 
On separate sheet by FOL 

H()t r/Ore~c r: I1.T 

Circle if Applicable: 

tJ:l/t!JJi MS/MSD Duplicate 10 No.: 
See note. 0 03 - 5/}- O(/'/ - Cff-b/( 

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. AIAIt £2-4-

Page q- of ...., 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- '02'" -07-11 
Project No.: 6966 Sample Location: IkJl-o? b 

Sampled By: ~v/fC. 
[] Surface Soil C.O.C. No.: /?£- ('))-r;, 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~- 20,C;7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: //7.,0 £"'\.1. ~~ ~/5e1 /J 5,<J 
Method: DPT ~ &Yh~1 G,'j 
Monitor Reading (ppm) 3e3~) 

COMPOSITE SAMPLE DATA: -
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Ught Test 4 oz. Jar ./' Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one)G or 
On separate sheet by FOL 

- S4" .. ",,"! II 

HU+ ,= I oA!~sce 1'\ +-

Circle if Applicable: 

:::7~U---MS/MSD Duplicate 10 No.: 
See note. 

,/ 

C// 



SOIL & SEDIMENT SAMPLE LOG SHEET . / 

Page 4'~ of 62/1-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- ~'-o9-(J1l 
Project No.: 6966 Sample Location: /ltrCo,?C 

Sampled By: -::5v/ft-
[] Surface Soil C.O.C. No.: 11;(,.- Q ~" 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: {)Cj-:Jt)Jt7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I~ 
a:8-1c~2 G~~ 

P,:u... 5 ",,;..j ~ls JJ- fiJ 
Method: OPT 

Monitor Reading (ppm): J/S3J 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar ./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one):G or 5+r-u~)(') 
On separate sheet by FOL 

-
{:' lo,u-;c.&IJ f 

/I 
Circle if Applicable: p,;UJ2 MS/MSD Duplicate ID No,: 

See note. 

/Y 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. AI.b C;Z4 
Page t.r" of ? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5 B- 02" - ~-1Pt 

Project No.: 6966 Sample Location: lIbt-Olk 
Sampled By: :f'uH(. 

[] Surface Soil C.O.C. No.: 13,e - 05'-
[Xl Subsurface Soil 
D Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
D QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O'1-aO-o;7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:9rY..!() I , 
It"'" ~ ~ fAt;-V~ 7~.,.J. Method: DPT 3;}Jo3' GY~ 

Monitor Reading (ppm): 13 (,,0 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar V Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCL SVOCs AND PCBs Boz. Jar laucks 

TAL Metals / Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

...--.. /1 
Circle if Applicable: 

li7~ W MS/MSD Duplicate 10 No.: 
See note. 

l.../'/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-5B- CD'--b -!J.(l 
Project No.: 6966 Sample Location: /J{) co2 r., 

Sampled By: ::f '-"/..1,-
[] Surface Soil C.O.C. No.: i3~. 05 b 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()'1-d 0-7/ Depth Color Description (Sand, Silt, Clay, MOisture, etc.) 

Time:!7I::KJ 
3h1040' kr:r:!:r'evJ CO"·StC /_:....1 p~ Method: OPT G.I"lj 

Monitor Reading (ppm): I y,. CI ..sO- :Ie.) 'v/'jo4tvd 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar // Field GC 

NAPl - UV Light Test 4 oz. Jar ../ Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh· Collected in jar with metals laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

ora 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

---=/1 .----.. 
Circle if Applicable: s;gn'fVA MS/MSD Duplicate 10 No.: 

See note. 

{~ 



SOIL & SEDIMENT SAMPLE LOG SHEET . t> 
AI.. ~LA-

Page~ of ;' 
003-S&-<:)Z6-it' BR, 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: -QO:iZ Atll / ,s.'ii<) 
Project No.: 6966 Sample Location: 1"-

Sampled By: 7" i .. , ... ,l:><=-
[] Surface Soil C.O.C. No.: AlA 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: OC}-;:)(') .. C/7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:;:)j55 /Vo ~ ~~ MethOd: YOIo4t.j h -DPT 

Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

I" O~ ~-c.~ ,-"" I,~ -n..oJ- e~~ ... ep/l'e)t.J...t..h~ 
)Ct+ h, eo/f.,j-, ~ ~ jv4<vJ 

./1 Jl 
Circle if Applicable: 

Si'"//~ MS/MSD Duplicate 10 No.: 
See note. 

V:/ 



SOIL & SEDIMENT SAMPLE LOG SHEET . 19 
~~ -PI-Page of-t:> 

Sample ID No.: 
I~ 

Project Site Name: NIROP FRIDLEY (Phase I) 003-sB-Qa~ -11/C. 
Project No.: 6966 Sample Location: I}o(-a" 

Sampled By: ::Jv7;1t .. 
[] Surface Soil C.O.C. No.: ~A-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()c, -(JO-'j -I Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 8(ft{" f I No YLjloLf3 '1.."( 

~-- C Method: OPT 

Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

" .. _. Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar ~ 

~ Field GC 

NAPl .. UV Light Test 4 oz. Jar 
L.. ~ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs aoz.Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

~-
Circle if Applicable: 

r~ MS/MSD Duplicate ID No.: 
See note. I~. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
470 -2-4-

Page of -:> 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-Ob~-OI t. {yl{ 
Project No.: 6966 Sample Location: &0(- Q~:3 

Sampled By: J I.J l:f/., 
o Surface Soil C.O.C. No.: L"L4 - 043 
[Xl Subsurface Soil BR-O.57 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Oct -ri. J -'17 Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

Time: L(J(.I 0 o'JoLl' IJ~ ~~~ ecl1.yse. 11.A;....,t f?DDt.'S 
Method: OPT 

l.,~ltt ;b,.." ....... 
~...J 

Monitor Reading (ppm):.3, ,:;J- S&I".)... (" fe,,,) I e.,~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec!sld other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPL - UV Light Test 4 oz. Jar .// Field Test 

TCL VOCs 2 oz. Jar V/ Laucks 

TCL SVOCs AND PCBs Boz. Jar /." Laucks 

TAL Metals I Cyanide Boz. Jar .// Laucks 

Total Organic Carbon Collected in jar with metals ./ Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis tor pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/'1/1 -Circle if Applicable: 

s~g:·~!u~ MS/MSD Duplicate ID No.: 
See note. /~ 

:/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
471 '-24-Page of '? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58-068 -OJ ((lAo 
Project No.: 6966 Sample Location: !JOt.. ·Of2 'i 

Sampled By: :1w L.::JL-
[] Surface Soil C.O.C. No.: L7L-o~3 
[Xl Subsurface Soil .BIZ -O!>i 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Og -J.I . '17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:/4'fO I 

8' f';I'-Ol.l.iVl JI ........ !.~I ''::1 c""",-~ 5~;.....J. Method: OPT LlIo H 

Monitor Reading (ppm): d. '6 /4 .... fC"OV I. ';; ~c $e, 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CoUecjed other 

TCl VOCs 2 oz. Jar '11"'/ Field GC 

NAPl - UV Light Test 4 oz. Jar .// Field Test 

TCL VOCs 2 oz. Jar .// Laucks 

TCl SVOCs AND PCBs Boz. Jar .// Laucks 

TAL Metals I Cyanide Boz. Jar ,// Laucks 

Total Organic Carbon Collected in jar with metals ../ Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or() 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

/'1, 
Circle it Applicable: 

Signa~Zt OJb 
MS/MSD Duplicate 10 No.: 
See note. h 

/ 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 47~f 5:Uf 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-S8- Q6~ • Q,Ji tjr!. 
Project No.: 6966 Sample Location: t9Q(-()Q~ 

Sampled By: Jl,s.2l.t:..1-
[] Surface Soil C.O.C. No.: L'£.(. - 043. 
[Xl Subsurface Soil 8/l-057 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: eq-;::}../-q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: / JV1) i I ,an r/~ ~, -J C"u""Vle /'Vi<,:..-.t 
Method: DPT 3 ~/) / OCA.') $ oJ~ J~.J LV/fUM 7~--L 
Monitor Reading (ppm): /."7 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collectt;d- Other 

TCl VOCs 2 oz. Jar .// Field GC 

NAPl - UV Light Test 4 oz. Jar 1/"/ Field Test 

TCl VOCs 2 oz. Jar ..// Laucks 

TCl SVOCs AND PCBs Boz. Jar .// Laucks 

TAL Metals I Cyanide Boz. Jar // Laucks 

Total Organic Carbon Collected in jar with metals v' Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERV.ATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/! .- II 
Circle if Applicable: 

S~?7/uP MS/MSD Duplicate 10 No.: 
See note. 

p 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-59- 06 ~ -QLI-t:Jf{ 
Project No.: 6966 Sample Location: dD(..-Q~~ 

Sampled By: .-:L~h'"'-
[] Surface Soil C.O.C. No.: 81\ - 057 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Dq - -a-/-Cf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J'lIO 
I j,1o /(/ - t,~ ~ I ""'" ell""> e "'j","",:....J Method: DPT )4",-

Monitor Reading (ppm): O.~ rDOv~ S DVW. > ... ....J. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar ..1'/ Field GC 

NAPl . UV Light Test 4 oz. Jar ./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

..--.., '" Circle~plicable: 

s;g~:;;/I V~ ~~SD Duplicate 10 No.: 
ee note. 

~/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 0 b '8 -0>, ~R. 
Project No.: 6966 Sample Location: 110( -Q.6f. 

Sampled By: :r~l:rJ-
[] Surface Soil C.O.C. No.: 8~-O57 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: OC; -a J .-OJ7 Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

Time: / 5""(}) 
/b'h'Jo' /4", liN.. ~ / J COI.f"!. e. :J.,u,~ 

Method: OPT 

Monitor Reading (ppm): I, '1 fJ()D~/'1 SovW 5C{--i , 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec;~e'd other 

TCl VOCs 2 oz. Jar V Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 
On separate sheet by FOl 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

s:w&t)/~ MS/MSO Duplicate 10 No.: 
See note. o ~~ 

f/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-s6- "~B • e>~ -8/C 
Project No.: 6966 Sample Location: Ad<:....-(08 

Sampled By: J ""LJL 
[] Surface Soil C.O.C. No.: fje-OS7 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7/2.//' 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /~~,-
!;~ Ifw...d.-... / -.J COI.f. S J.. ,~ i....J. /tItV ~ I 

6",~~ Method: DPT "2.0- LCi 
Monitor Reading (ppm): z.... Z- .cov/J ~c.....J 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar /' Field GC 

NAPl . UV Light Test 4 oz. Jar ~ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/'"J ~ 

Circle if Applicable: ~ """") ---........ S;'"vt? )/(l'-J MS/MSD ~ DUPliC~ See note. 
-ov ~ -51) ... J)I'I . 1-6 -e/t-

y 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-tlb8 -07· tJ/l.. 
Project No.: 6966 Sample Location: I1DC-DtJ.'8 

Sampled By: :::rwiF-
[J Surface Soil C.O.C. No.: ~.OS7 

[Xl Subsurface Soil 
[J Sediment Type of Sample: 
[J Other: [Xl Low Concentration 
[J QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:()Cf~81-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Ib/O 
f} LJ ~()!' Gr~ 

g~/.~/~ c()"'r'f~ ~.r&'I~ 
Method: OPT IOOr'~ I'o."j..J s-a....J 
Monitor Reading (ppm): 1:5 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar V'" .=. Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orG 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

~ 
Circle if Applicable: 

S?'l~D MS/MSD Duplicate ID No.: 
See note. 

//' 



SOIL & SEDIMENT SAMPLE LOG SHEET 
477 .;-1A-

Page of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB- ~~- Qj ·~1V\... 
Project No.: 6966 Sample Location: ~L ~ 

Sampled By: l:~J2..L.-o Surface Soil C.O.C. No.: 1Yl-()57 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: Cf1-;}/-q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: i{'35 
MJo:;2 Gv'c.::, h"r.-t.. ~ ~ 1"'/;"';' J"c.....J.. 

Method: DPT 

Monitor Reading (ppm): O· b 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA. NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPl - UV light Test 4 oz. Jar ./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: if6'ZlO MS/MSD Duplicate ID No.: 
See note. 

tY 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ?7caf ?2t-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58· O~~ .Q~ -LS/l 
Project No.: 6966 Sample Location: AfJL-~'i. 

Sampled By: ~L.../~L 
[] Surface Soil C.O.C. No.: BIJ. - 0 'S7 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: CH - J-/ -97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /'1(1() 
3j.h ]c; 6v~ g""'-'/~ ,ev-J C"~of.)a 1~';...r Method: OPT 

Monitor Reading (ppm): a.O 1'{)I»'i) J".,iJ Se;.J 1.V/5 ... ....L 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~d Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar v Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

+0 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): 

~ 
Circle if Applicable: 7;;1/0Jlo MS/MSD Duplicate 10 No.: 

See note. 

o'/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
/J'7Q ~~4 

Page"T , 'of .,,~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB· Ofa~-IO-'!,A. 
15...0(;"1 . Project No.: 6966 Sample Location: 

Sampled By: '-v'/~ 
o Surface Soil C.O.C. No.: ,3~-d:57 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 09-:JI-Q] Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: jql../O 
3~ k '-/0' 

_ ~ J (VfIV>;)"O/S .... 

Method: OPT Gv~ .P I #'U.-~ I ~ .. v-' 5 1A I 
~../ so,..U Sc...J 1,.)/ J~vJ.-

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar /.,,- Field GC .,. 
NAPL • UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous I ron" Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

./"1 
Circle if Applicable: 

S~!~ MS/MSD Duplicate 10 No.: 
See note. 

// 

;/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
c) ---z4-

Page48 of ? 

I(~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-QC.'i.~1J1L 
Project No.: 

[] Surface Soil 
[Xl Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

GRAB SAMPLE DATA: 

Date: 0'1' 'Jj- 97 
Time: /}01tJ 
Method: DPT 

Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time 

NA NA 

Method: NA 

NA NA 

Monitor Readings NA 

(Range in ppm): NA 

NA 

NA NA 

NA 

6966 

Depth 

YOhL/Lj 

Depth 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SAMPLE COLLECTION INFORMATION: 

Analysis 

TCl VOCs 

NAPl - UV Ught Test 

TCl VOCs 

TCl SVOCs AND PCBs 

TAL Metals I Cyanide 

Total Organic Carbon 

Hexavalent Chromium 

pH" 

Eh' 

Ferrous Iron' 

Sulfides' 

OBSERVATIONS I NOTES: 

Sample Location: ....J.OO~~(....::-o~&~'1 __ _ 
Sampled By: ::rt ...... /fL-
C.O.C. No.: 8;(" () .:;7 

Type of Sample: 
[Xl Low Concentration 
[] High Concentration 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

6r~ 

Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Container Requirements Collected other 

2 oz. Jar Field GC 

4 oz. Jar Field Test 

2 oz. Jar Laucks 

80z. Jar Laucks 

80z. Jar Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

Collected in jar with metals Laucks 

MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): + 00 

Circle if Applicable: 

MS/MSD 
See note. 

Duplicate ID No.: 

003-51) - D(JI-47-f){( 

On separate sheet by FOL 



SOIL & SEDIMENT SAMPLE LOG SHEET 
./fUr' '-2--4-

Page'+<-' of ? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- 06'8-{lJ.-M 
Project No.: 6966 Sample Location: A(j(--CJhf 

Sampled By: ~tJi.-
[] Surface Soil C.O.C. No.: &e-o:;-7 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 01- ""d-1-q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: :?-05D 
L/L/~ Lit j;"........ ~ I ~ coa.,tS ~ 

( 

Method: DPT Gv~ /9i/':S >o .... iJ SI;-,j 
/vt..(~ 

Monitor Reading (ppm): 0·1) 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh o Collected in jar with metals laucks 

Ferrous I ron ° Collected in jar with metals laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

° Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

O· On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

~(!~ MS/MSD Duplicate 10 No.: 
See note. 

i. 

t/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-S8- 01 S'" - 011 ~Il 
Project No.: 6966 Sample Location: b.tY-O/) 

Sampled By: "YI....I!JL 
[] Surface Soil C.O.C. No.: '7Z:.~'" 
[Xl Subsurface Soil 6/--o,"iJ 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0CI~d)-q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 171D 
Die 4' '1~'" ,/,~~/wJ cUI.1.)e '""~ ~O)r'/) 

Method: OPT StD- S.,~ t 2 ' 9 ... d~"J., .. .1.,,,,-,"-
Monitor Reading (ppm): ;,),4 ,. .. 1.,..) Lv<J( fc)", .1 .. ,"""",~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt. Clay. Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollecJed other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar /.,/ Field Test 

TCl VOCs 2 oz. Jar ./". Laucks 

TCl SVOCs AND PCBs 8oz.Jar v/ Laucks 

TAL Metals I Cyanide 80z. Jar ,/ /" Laucks 

Total Organic Carbon Collected in jar with metals V/ Laucks 

Hexavalent Chromium Collected in jar with metals v Laucks 

pH" Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS J NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 
fi<;ts On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + . ,)101 
to £ 

eft 
{),.J , fU c.. I 

t/rjJ.(.,'(.~ etJ I 

p.)AI f I 

/(fl 
Circle it..A6lJlicable: 

#liVE ~ Duplicate 10 No.: 
ote. 

003 -)6 -01/- O~ (~,,(~J 

)/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
LlMU --1-4-

Page TV 15f :P 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-QI'£' OJ. ~ tJll. 
Project No.: 6966 Sample Location: Ml-OI~'-

Sampled By: 7u!:1.<-
[] Surface Soil C.O.C. No.: ~7~-Q.'L'-
[Xl Subsurface Soil 1/.1(.. - u:)"8 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: f)q~~;;47 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17dO 
4'IoF' fi:,~ hYv- ~jlrt.;.~ kL-11 Sovk,J ~'I1"l.<...l 

Method: DPT 

Monitor Reading (ppm): (J.() 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~ other 

TCL VOCs 2 oz. Jar ,//" Field GC 

NAPL - UV Light Test 4 oz. Jar V.-- Field Test 

TCl VOCs 2 oz. Jar t/ Laucks 

TCl SVOCs AND PCBs aoz. Jar V'~ Laucks 

TAL Metals I Cyanide aoz.Jar 17/ Laucks 

Total Organic Carbon Collected in jar with metals 7/ Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

.--. " 
Circle if Applicable: 

7Alf!0~ MS/MSD Duplicate ID No.: 
See note. 

27 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SBf!) -03/ (J.rt 
Project No.: 6966 Sample Location: /Jo -O/~-

Sampled By: 7vhi--
[] Surface Soil C.O.C. No.: L. 7~ - (} <'f:J.-
[Xl Subsurface Soil lJ£.-c.~ 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: OCJ-A-(}-Q7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17;}')' 

8~ /d.-' 
...,-a. .... ..h~ ~.".~...&J.. w/.;(JiJ Sc,~ 

Method: OPT 9~'-''''\ ,~ ~ t;_~/....J. c'"""~ 
Monitor Reading (ppm): 0,0 , ..... ~ S,,~ IN /~vz."..1 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec;ieU other 

TCL VOCs 2 oz. Jar V~ Field GC 

NAPL . UV Light Test 4 oz. Jar V/ Field Test 

TCL VOCs 2 oz. Jar v/ Laucks 

TCL SVOCs AND PCBs 8oz.Jar //' Laucks 

TAL Metals I Cyanide 8oz.Jar .// Laucks 

Total Organic Carbon Collected in jar with metals v/ Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

0 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

...... 
Circle if Applicable: 

s;~ ~t:Jfih MS/MSD Duplicate ID No.: 
See note. ,14 



SOIL & SEDIMENT SAMPLE LOG SHEET 
AtJ& -z.4-

Page T' 5f ? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5B- O/')-()l/ 1M 
Project No.: 6966 Sample Location: /Mt-ol') 

Sampled By: JwlJL-
[] Surface Soil C.O.C. No.: l!J.,£ _o~.9 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()q-'J';) ~ 7 Depth Color Description (Sand, Silt, Clay, MOisture, etc.) 

Time: 17lJO 
J?h/6' r",., J., f,;..,. 11.~ v-J CO Wl-L- j"'~,.J. jJ"iJ ~ i, S~ 

Method: DPT 
/Jl"uh &(JWl 5w::J ..;!'tv" v:../ ,~d,;'" , .... 1,; ..... kl-t':J 

Monitor Reading (ppm): O'd- ~hi,",~ 5'~_t /J~u. 
COMPOSITE SAMPLE DATA: -
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar V Field GC 

NAPL - UV Ught Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 0t) 

/l 
Circle if Applicable: Signature(s):/t 'tIJ}k MS/MSD Duplicate 10 No.: 

See note, /J I 
,./ 
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SOIL & SEDIMENT SAMPLE LOG SHEET 
A~ "z:f PageT' of:/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58· O(->-o5·e~ 

Project No.: 6966 Sample Location: ~uc... o,,~-

Sampled By: JL. t.J.w 
[] Surface Soil C.O.C. No.: B.,,-o~--e 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
(] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Ott·/);}-9 '7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 130)" 
/I://,;XJ' 

;..,,< I.5n~ SJ'jh/ SII-J cl .. .:J 

Method: OPT .h tJ~.J.I).v.-... 1i''V-/~/~ G:> .. r~ 7~''.-J ;1,5 S .. .,A 
Monitor Reading (ppm): ~,S ""-/~t;.,..,,,- ~.,..d 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA . NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collect~ other 

TCl VOCs 2 oz. Jar V Field GC 

NAPl· UV Light Test 4 oz. Jar ,/ Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

ora 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: signa.t~.~e{S): ~fl 
MS/MSO Duplicate 10 No.: 
See note. to 



SOIL & SEDIMENT SAMPLE LOG SHEET 

--
. 487 .-zA-

Page of? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5 B- cJ/ ~- Ob -1M 
Project No.: 6966 Sample Location: J:7{)(--Ols" 

Sampled By: ::r <-<-17<-
[] Surface Soil C.O.C. No.: /3L-058 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 09· Z 7-'"17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /~J7) 
~Io;;yl /3rnv.- J1 Jk.-...h~ It.':! ...... "':J:.iv.~~ /-..-1 

Method: DPT Cu""e-~ .r-e.;- y.S·f ~~ .... ~,';...J. 
Monitor Reading (ppm): ".$ ~//,o/_Vk.-J 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements COllecte_d other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

~ ItoVI~ ~vt..10 f-k I j""t').".l,c~ ~ C ~ 
+k ~LA0~" 

.-r 
Circle if Applicable: Sign~~u;e(sr: r:;C ~ 

MS/MSO Duplicate 10 No.: 
See note. .~ 

y 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 047- 01 (af/.. 
Project No.: 6966 Sample Location: 110, -Ql.L7 

Sampled By: 5~i-jL 
[] Surface Soil C.O.C. No.: L.7L-o~ 
[Xl Subsurface Soil ~-cJ5'i 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()'i-:J3-'i7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

TimeJ('l/O 

O'io 4' O:,vk p,,,,-,-/ ~ c.-J co ... ~ 71.A1t(~ 
Method: OPT 

t3t71"'-"" jJ&o,l,:;; 50"W f/~U ,51/~ 5"'~ 
Monitor Reading (ppm): Y,"7 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollecteJ1, other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar -.// Field Test 

TCL VOCs 2 oz. Jar ./ Laucks 

Tel SVOCs AND PCBs 80z. Jar ... /// Laucks 

TAL Metals I Cyanide 80z. Jar 0/ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

. ....-J -Circle if Applicable: S;g~ ?fVJ!ir MS/MSD Duplicate ID No,: 
See note. U 

'l' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-56- OV '7- 0::1 t Ott.. 
Project No.: 6966 Sample Location: /J~{-OLf7 

Sampled By: 'Zh.-,~<--

[] Surface Soil C.O.C. No.: L7~-o9"6 

[Xl Subsurface Soil 8£-0.51 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ffl-;)3 -'7 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc) 

Time: }fo45 J /"'/~M ~J~f~ wi ;,,.jJ 
Method: OPT L/h'i /!;~.~WtA. -ft:oo...J 
Monitor Reading (ppm): :J. b 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

-- Analysis Container Requirements Collecteg.., other 

TCL VOCs 2 oz. Jar V...,..- Field GC 

NAPL - UV Light Test 4 oz. Jar ,/~ Field Test 

TCL VOCs 2 oz. Jar ,// Laucks 

TCL SVOCs AND PCBs aoz.Jar V'/ Laucks 

TAL Metals I Cyanide aoz. Jar ./ Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

~I 

Circle it Applicable: S;'v1zza; MS/MSD Duplicate 10 No.: 
See note. 

//' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ~f 52-4-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-s8- Ol/7-oJ / fjlf.. 
Project No.: 6966 Sample Location: ~--oc/7 

Sampled By: "3Lvt..,)L 
[] Surface Soil C.O.C. No.: L7'-O~~ 
[X] Subsurface Soil /J4-o5') 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 09-:J3~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /b)5 
a'~r;)' LI~"'~ tWL ,-",z,,'-.v..J c.....J I ri <oJ ,,,J .. ..1 

Method: OPT 
..J,,~ 

Monitor Reading (ppm): /·2 61)~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Colle£ted Other 

TCL VOCs 2 oz. Jar V...----- Field GC 3 NAPl - UV Light Test 4 oz. Jar v/ Field Test 

TCl VOCs 2 oz. Jar V, Laucks 

TCl SVOCs AND PCBs 8oz. Jar v/ Laucks 

TAL Metals I Cyanide 8oz. Jar y /'..-.. Laucks 

Total Organic Carbon Collected in jar with metals .......... tlv Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

or{) 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

A 
Circle if Applicable: 

Si
9
natryl /OA 

MS/MSD Duplicate ID No.: 
See note. ~ 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
"'tTl ".z.tf 

Page'f'J' of ? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-5 B- 0 L/ 7-0'-/- tJ ~ 
Project No.: 6966 Sample Location: /)()z., -0;7 

Sampled By: 7v/1L 
[] Surface Soil C.O.C. No.: 

r'8-c-o~-9 [Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 09-)J-'1 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J7(J'O LI,f.tf 'L,L~,,~ ~ < 

JJ~/k,' 7V1('....w; 
Method: OPT h .'0'-"". W( 'i"J.d T~-t. 
Monitor Reading (ppm): J. 7 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar V' Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on . 
samples designated far hexavlent chromium matrix spike analysis. 

°a 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

~ 
Circle it Applicable: 

'V/Offi MS/MSD Duplicate ID No.: 
See note. 

'/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- ()ljZ- Q ~ -tjll.. 
Project No.: 6966 Sample Location: 1kJ,-o'f.. 7 

Sampled By: ~JL 
[] Surface Soil C.O.C. No.: ;3--::0°:)" 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Oc,- 1)-)7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17/0 I , LI,~I- t)..tn-> .Ji~ :J"";....,L ......dl SvJ.J J .. ~ J.o 
Method: DPT Ibh~ ~ + ,'i........"uuL.-. ;-J. c,,'"" rs t. f"r'~ 1"- S· )c. A 
Monitor Reading (ppm): /.0 O.C.~-/:' #to 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar V Field GC 

NAPl - UV Light Test 4 oz. Jar -./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eho Collected in jar with metals Laucks 

Ferrous Iron° Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

° Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

V 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

...---J ...-. _4 

Circle if»plicable: S;g;:;/fIUJ0 
~~SD Duplicate to No.: 

ee note. 0 
;/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 4~f ·5
zk 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-59- 0 '17 -0 ~-d~ 

Project No.: 6966 Sample Location: .IJ. t"L -()t.{ 7 
Sampled By: 3t..vffC 

[] Surface Soil C.O.C. No.: 13~-O;:)'i 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: f)c, -J. 3 .J:?7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:/770 
(}-O 'In d-4 ' G~ r,,~, JVfIt'~ Method: DPT C 1" ':) G'7....J... 

Monitor Reading (ppm): 3, 'i 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

Tel VOCs 2 oz. Jar tI'~ Field GC 

NAPl - UV Light Test 4 oz. Jar - Field Test 

Tel VOCs 2 oz. Jar Laucks 

Tel SVOCs AND PCBs 8oz. Jar laucks 

TAL Metals I Cyanide 8oz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous I ron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

.--2 /I /I ~ 
Circle if Applicable: s;gny/0/Y-

MS/MSD Duplicate 10 No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

page4~15zA 
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-S8- Ov 7-0 ?-(M 
Project No.: 6966 Sample Location: ftt/c -oLf7 

Sampled By: ']'v~c..-
[] Surface Soil C.O.C. No.: c-T4 8 eC~ ;(J A-
[Xl Subsurface Soil ---
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: OCt ... .;. J . '77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 173') J-L/t :J Y' Alo & Method: DPT 

~ Monitor Reading (ppm): .-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPl . UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

~ 
Circle if Applicable: 

~6b-MS/MSD Duplicate 10 No.: 
See note. 

y 



SOIL & SEDIMENT SAMPLE LOG SHEET ,. 
41J? £}.,A-

Page of ';J 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-S8-0'l700"?f -tJl( 

Project No.: 6966 Sample Location: f!fJz. 7'X/7 
Sampled By: rVL::zl 

[J Surface Soil C.O.C. No.: Li~-o59 
[Xl Subsurface Soil 
[J Sediment Type of Sample: 
[J Other: [Xl Low Concentration 
[J QA Sample Type: [J High Concentration 

GRAB SAMPLE DATA: 

Date: (r)o, -:'JJ -'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I"'JVO , 
" 

~h3L 6~ rhN.- ~, c.....) ~.-z-o.. 5"""~ Method: OPT /.r: Se;....A 
Monitor Reading (ppm): :J, J. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

. ".,.-.. Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar / Field GC 

NAPl - UV Light Test 4 oz. Jar v Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs aoz. Jar Laucks 

TAL Metals I Cyanide aoz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

.............., 
Circle if Applicable: Signatur.e(s): YOJL--MS/MSD Duplicate 10 No.: / 

See note. & 
/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 
4Q' "'2.4-

Page of ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-JJdf~ Z aZ:!J.1Il 
Project No.: 6966 Sample Location: -df7 

Sampled By: / '-'V' /-'1 L-
(] Surface Soil C.O.C. No.: /j~<J:5j 

[Xl Subsurface Soil 
(] Sediment Type of Sample: 
(] Other: [Xl Low Concentration 
(] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: e:tVJ3-'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /9rJ I I I, M..c" C , ~ Co...,;V-Method: OPT J;}~ 3b 6,,,) , ..... ,~ j7.S. 

Monitor Reading (ppm): I." J"...J ~~~v-t 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Co"~ed Other 

TCl VOCs 2 oz. Jar v/ Field GC 

NAPl - UV Light Test 4 oz. Jar v' Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

. .----.. 
Circle if Applicable: s;goa,",;!!?!) J;b 

MS/MSD DUJ)licate ID No.: 
See note. U9J-5Y) -IltJ / - LIB -15 { ~ 

'/ ! 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-S~ ~t.!~ -d/t 
Project No.: 6966 Sample Location: 

Sampled By: Jv!..lL 
[] Surface Soil C.O.C. No.: al!- OS9 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: D'7-'l..J-91 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:,901 S· 
J folk L{O' G~ /:''''''''-1 c./ l/ C 'f"",,'-:....J. Method: DPT jJ.~. ~ 

Monitor Reading (ppm): S.;).. w /<}vt..v-J 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar /~ Field GC 

NAPl - UV Light Test 4 oz. Jar V'" Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

~OY-MS/MSD Duplicate 10 No_: 
See note. 

-- 7/ 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- o't.7'!--tJd 
Project No.: 6966 Sample Location: Aoe... <j 

Sampled By: ..)wt.. J (' 
D Surface Soil C.O.C. No.: BoC-O'S9 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0,-d- ,"?,.-Cf 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: f)D40 
yo'hl.j<l /, ""'- I c.. I V ( Method: OPT U-::J 7·-t-.·~ 1":; 5"'i-~ 

Monitor Reading (ppm):! . ~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar ,/ Field GC 

NAPL - UV light Test 4 oz. Jar l:7' Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: Signature(s) : 

MS/MSD Duplicate ID No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. 411 9 .-t.4 
Page of ? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SJiflZ-12 -1Yl.. 
Project No.: 6966 Sample Location: -0'17 

Sampled By: Jwl..."1L 
[] Surface Soil C.O.C. No.: B£- 05''} 

[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: m. ~3 -97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time:;::) /,.-;;0 
'1'/10 48' G".~ P,,II;>L.,..c-./.v'c.O') 4J"rloL-7~':..u I'.S Sq"'-t./ 

Method: DPT 

Monitor Reading (ppm): /,3 ~~.., '''lJc"".c;~ 9>4.,~q) l..)i!IIJ~v"W 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

. -. Analysis Container Requirements Collec!¢ other 

TCL VOCs 2 oz. Jar V./ Field GC 

NAPL - UV Light Test 4 oz. Jar ,/' Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 
Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or . 

" Circle if Applicable: Signatu~0 ~~ 
MS/MSD Duplicate ID No.: ~~- . .:,~ See note. 

.// 

f/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: ~:20't'l Project No.: 6966 Sample Location: 
Sampled By: -:J' <--',/1,-

[] Surface Soil C.O.C. No.: Ai4 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: tYt-7"1-<f7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1M') 
Lff/.)L 6v~ /IV\,.. J.vt.;~ t-v....1f JO...LJ..r~ Method: OPT 

Monitor Reading (ppm): 'I. 7 ,;., t k.J '; j{j&t'-<- v-7J~~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Moritor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPL· UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs .A.NO PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orQ 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

No lia) GL fC.~ Cc (~ cL'-t£. k ;\.C.f. 

rt-P~e",J,J,~ 6~..ro;,.~ ~ .J,~ h. .. k.r 
I~ Y./~ UI-f{ GJf&c-W" 

....., 
Circle if Applicable: 

S:7/t)~ MS/MSD Duplicate 10 No.: 
See note. 

l/. 

. ,?/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
_>ci 62..4-

Page- of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- 0</7' IY'~1 
Project No.: 6966 Sample Location: .II/X -Ocf7 

Sampled By: ,,,,,,;/1.1. 
[] Surface Soil C.O.C. No.: JJA 
[Xl Subsurface Soil 
[l Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 09-?l/-Cf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: It; "1,') 
5'2. 10 )~ No & :::> Method: DPT 

~ 
...--

Monitor Reading (ppm): no 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl . UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

.~ 

Circle if Applicable: 

/~'l/'tJJg MS/MSD Duplicate 10 No.: 
See note. 

~/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
-0 z.,.. ,,, ,1£ 

page:J of ~VT 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-SB- {)S'O - 01 ,,' ~!1. 
Project No.: 6966 Sample Location: /kJ{~-O)O 

Sampled By: JL/#'l. 
[] Surface Soil C.O.C. No.: L'TL - 047 
[Xl Subsurface Soil 81{-cJ (,0 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: D9-'J.t/-17 Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

Time:I?)I> 
a'lvY/ /j,'U<.NI'\ I-c H-- 7"""~ 51//, 5t;..,.;~ "-Method: DPT 

Monitor Reading (ppm): I,~ f)~"t.. ~~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

MonItor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar v", Field GC 

NAPl - UV Light Test 4 oz. Jar """'/ Field Test 

TCl VOCs 2 oz. Jar V/ Laucks 

TCl SVOCs AND PCBs Boz. Jar ,,- Laucks 

TAL Metals I Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH" Collected in jar with metals V Laucks 

Eh' Collected in jar with metals V' Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals .,/ Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated forhexavlent chromium matrix spike analysis. 

00 if 0'"' l'1 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

f" 
f£S 

v"K> ~ 
Sf') 

/,ft Ch(C" . 
j-Ity:-

/- ./'"} 
Circle it A~cabt,e: ",...--) "'\ s;g:at~716!2~ 
~( DUPli~NO.: / .. / • "",r ___ 

See . / 

003 -StJ-J>PI-;O { / 

i/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB-Q)l)- 02 ( tJ.1l 
Project No.: 6966 Sample Location: .4oc--osv 

Sampled By: ::Lb,-
[] Surface Soil C.O.C. No.: L..7L -~~7 
[Xl Subsurface Soil Btl-obO 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Ott-C}4-Of7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Ir;}) 

4k~' L/;ht f)~ 17~ 'W,~ w..-II Sovt.A s<>--~ 
Method: DPT q."c,cJ I~ 1'1 h,.,.. ~ ~lI'"q/~ 
Monitor Reading (ppm): 0.0 ......eA/st...,{.cl .r.;....J 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA .. ' NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements COllec!J:Id other 

TCL VOCs 2 oz. Jar V1' Field GC 

NAPL - UV Light Test 4 oz. Jar V ....... Field Test 

TCL VOCs 2 oz. Jar v/ Laucks 

TCL SVOCs AND PCBs Boz. Jar V. Laucks 

TAL Metals I Cyanide Boz. Jar ./ Laucks 

Total Organic Carbon Collected in jar with metals ./ Laucks 

Hexavalent Chromium Collected in jar with metals v Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

°0 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

./7 . 
Circle it Applicable: 

S;~{zj~ MS/MSD Duplicate ID No.: 
See note. 

YL 

t/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
50 q.. • .:.:vI 

Page of / 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-58- 0'50- 03 ~ 11'1 
Project No.: 6966 Sample Location: /lCJC -Q':20 

Sampled By: :f'-L~ .. 
[] Surface Soil C.O.C. No.: ,t', -c)~7 
[Xl Subsurface Soil B~-o60 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:m ,'A4-Cf7 Depth· Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 11'1 ~--) g '10 I;}' L ';41 hiN.. c-J ~ 5vC1'~ .54 -l W/~"""c-I Method: OPT 

Monitor Reading (ppm): ().O (J.7) l.A.oV' 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar ..,/ Field GC 3 NAPl - UV Light Test 4 oz. Jar ..,...,...,. Field Test 

TCl VOCs 2 oz. Jar v/ Laucks 

TCl SVOCs AND PCBs 80z. Jar ,/ Laucks 

TAL Metals I Cyanide 8oz. Jar II" Laucks 

Total Organic Carbon Collected in jar with metals ./ Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orG On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

/"fA ............. 
Circle if Appl'icable: if6VJf!?? MS/MSD Duplicate ID No.: 

See note. 

f/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

--
5'05" LZ,4--

Page of:;J 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-5B- Of.P-O({I]/l. 
Project No.: 6966 Sample Location: !la.C -Q')U 

Sampled By: 7~!J<..:. 
[] Surface Soil C.O.C. No.: BIl- ObO 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[l QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0"1-;)4 -Cf7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17J"50 
JJ~/6 J 

(,-, '" 1- J;~/~ I~ C~L- 9r'V':....J Method: DPT 

Monitor Reading (ppm): 0.0 {Ji"lN'- /OlXS So.i.J s~""1.f r./~e", 7Mv-J 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar v:: Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

-----I 
Circle if Applicable: Signat/.5): 

~OP MS/MSD Duplicate ID No.: 

~ See note. 

/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 
';06 ""2,.4-

Page of? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58· 050· 05::- ~Il 
Project No.: 6966 Sample Location: /Jot. -Q';-O 

Sampled By: ::JwjYt-
[] Surface Soil C.O.C. No.: "1Z.-o6c 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:Oq-j1L/~ q 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 19im I 

LI;i71 p,~ 7~/~ V- t / S" o. J.1 .>",...J.. 
Method: OPT fro 10 dO' 
Monitor Reading (ppm): 0,0 6.1FI..Jv"I 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collectep other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL . UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orc) 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

.--, 
Circle i!APplicable: 

~r1/P ~cSD Duplicate 10 No.: d ~ r--e note. 

I 

1/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
~~7 ,-'z,'" 

Page of ..., 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-SB-D)Z) -(;I;.Ij'( 

Project No.: 6966 Sample Location: JZul-Q")O 
Sampled By: 7vt:J.c 

[] Surface Soil C.O.C. No.: BIf!..-o6 0 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: OCt· ')</ Depth Color Description (Sand, Sill, Clay, Moisture, etc.) 

Time: ICJ,)<; 
Jo'/r;')LJ G~ 

{;;...... 9 .... '':."..). /-11(.11 s,t;,lJ 5.,..,J 'l..c-J..:, 
Method: OPT 

Monitor Reading (ppm): 0.0 
,:"'k <; £.-;,.,~......J, ~ ... ,.""~,, ~.S. sarJ-

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar v ...... Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis tor pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for·hexavlent chromium matrix spike analysis. 

orC) 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

./"J; 
Circle it Applicable: 

S?:iJFt(}~ MS/MSD Duplicate ID No.: 
See note. 

00') -)1; - OtJl . 41 -t}/t 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
L'"nR r~4-

Page J~of ? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: OO~07 .{;2,'l 
Project No.: 6966 Sample Location: 

Sampled By: "71...1J7L-
[] Surface Soil C.O.C. No.: 1J,f- () bel 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 09 -,,,)y- ij7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: jq'5V t i 

G~~ Ji-v... / ~/ c."J. Q.. .. ~s-t..l~,~ Method: OPT 9- y ,b/1 
Monitor Reading (ppm): n.() //f:I/7Vlj )vc.-kI 5 e . ..J 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~d Other 

TCL VOCs 2 oz. Jar ""/ Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

,., 
Circle if Applicable: 

7t!Oh MS/MSD Duplicate ID No.: 
See note. 

// 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- 0)"0· 0'3 -&l 

Project No.: 6966 Sample Location: ~C-(y=)O 
Sampled By: '-v):fL 

[] Surface Soil C.O.C. No.: /.J1f2- Q bo 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:O'1- & '-/-77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 8090 
rJ~ Ir,)L A__...... / ~, c.J u....v~ 5..e..:;.) /o<>--'~ 

Method: OPT Go/~ 
Monitor Reading (ppm): 0.0 $'u..,u /~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 
- -

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar ..,// Field GC 

NAPL - UV Light Test 4 oz. Jar ./ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TeL SVOCs AND PCBs 80z. Jar laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

IljOC MS/MSD Duplicate ID No.: 
See note. 

77 



SOIL & SEDIMENT SAMPLE LOG SHEET 
5"/c) 51,.. If 

Page of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-s8- o~ -07 -~d 
Project No.: 6966 Sample Location: Ikx - 'S"O 

Sampled By: :Jw/:)'L-
o Surface Soil C.O.C. No.: fJIt-060 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: oq _ ;'} '-/-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ~dl ') 
3iID 3fo' Gw~ rj""""-/~' ~ cP .... n~, "o!.") c", ...... H. 

Method: DPT 7.4,~~ f2=>' I';) .$Qvk) .r<".,) 
Monitor Reading (ppm): 0.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar v' Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

Tel VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

----. 
Circle if Applicable: Sign~t_~{sr.- ~O~ 

MS/MSD Duplicate 10 No.: 
See note. Ifff 

(/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 
/V~ .. ,I 

Page => of I:J 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-89- o5lJ-J1JJ ~64 
Project No.: 6966 Sample Location: ~-QS'O 

Sampled By: .::::r"'-//2:! 
[] Surface Soil C.O.C. No.: BIf·u ~o 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: m-;;c(-17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ClJCfS 
36h C;V G~ ;;-t.A-/~ / c-J COLd'- ;J.-G r '--' 

Method: DPT 

Monitor Reading (ppm): O.D ;tOOV'0:, 50(.hA .s.,-vl 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: -

.. ,., Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar V Field GC 

NAPl - UV Light Test 4 oz. Jar V" Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

00 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle it Applicable: 

s;g~/()JJu MS/MSD Duplicate ID No.: 
See note. 

tf/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
5'1l.. 2..4-

Page of 5 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58-Q~ l.l:. till 
Project No.: 6966 Sample Location: ~\o<... D 

Sampled By: ::rr. . !JL 
[] Surface Soil C.O.C. No.: ~,e -o6C 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: OIJ- ?tf-7"7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: :)'340 
c"r'e) h"-v.., ~ i ,...J Cp.,r><" 1'.-(..''':''; Method: DPT L/o~4Lj 

Monitor Reading (ppm): 0.0 
I' oo.l-; 5"0 ,.i..). 5--.,) 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar V Field GC 

NAPL • UV Light Test 4 oz. Jar ./ Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexa~alent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eh" Collected in jar with metals Laucks 

F errOU5 iron" Collected in jar with metals Laucks 
Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated fo~ hexavlent chromium matrix spike analysis. 

orG On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: s;g"ZJJI! 1JJ8 
MS/MSD Duplicate 10 No.: 
See note. 

// 

,f 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. 5/3 5z4-
Page of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58-057> ;Q ·1Jtf... 
Project No.: 6966 Sample Location: ~Ol- oYO 

Sampled By: -:J'o...Jhl,., 
[] Surface Soil C.O.C. No.: -
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: cP/-:J"; -~ 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: DO~) , 

~ .h-v I'~ /WLL q, .... -s ...... 7'4-,..{..J Method: OPT '-ILl ALfi 
Monitor Reading (ppm): 0·0 

/. s .5''''..) ~ . 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

... Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar / Field GC 

NAPL - UV light Test 4 oz. Jar if Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated fOJ' hexavlent chromium matrix spike analysis. 

G 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + 

A 

Circle if Applicable: 

s;~ct'¥£-MS/MSD Duplicate 10 No.: 
See note. 

~. 

;/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
r/4 -'2A' 

Page}1 of? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58-003 ,- 01'vY( 

7lO2 '(21:1. Project No.: 6966 Sample Location: 
Sampled By: -:f'--4L 

[] Surface Soil C.O.C. No.: i.T£- O~8 
[Xl Subsurface Soil 81l..-0(.2-
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:Qq'd) -17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I~ '-IS-
()'Ie (,1' 13.'&~ 

~ ___ ~ --:-A ~V~ ~,~ J1l.-5. )/Z~ 
Method: OPT .>~ ivCtJ,"j hie q .£;M.,'- 7.,..·V~5. 
Monitor Reading (ppm): 0.0 N 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements CollecJ,ed Other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar \// Field Test 

TCl VOCs 2 oz. Jar 77 Laucks 

TCL SVOCs AND PCBs Boz.Jar v/ Laucks 

TAL Metals I Cyanide Boz. Jar v' / Laucks 

Total Organic Carbon Collected in jar with metals / Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. .- On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): +(/ 

/'"'I 
Circle if Applicable: 

I~~ MS/MSD Duplicate 10 No,: 
See note. 

?/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
-' 

Page 51 'of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-5 B- Q3 9-0 l : f1'l 
Project No.: 6966 Sample Location: Mt:t7J9 

Sampled By: 7b/L-'/L 
[] Surface Soil C.O.C. No.: L-TL. - 6f6' 
[Xl Subsurface Soil 81l.- 06Z. 

[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: (!)S -d ') -'97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: It. SO 4 kg' ~ F,-",<-/~/ ~ cu .... ,"l~ )M-• .:....; 
Method: OPT J"/-(~ 5".;........,\ o.u/s;,;,,1- fl6, S""'-. , ... ...J.. 
Monitor Reading (ppm): 4. b . 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collecteg.,.. Other 

TCL VOCs 2 oz. Jar V...,...-- Field GC ~ NAPL - UV light Test 4oz, Jar V/ Field Test 

TCL VOCs 2 oz. Jar 
v _____ 

Laucks 

TeL SVOCs AND PCBs 80z. Jar V~ Laucks 

TAL Metals / Cyanide 80z. Jar V Laucks 

Total Organic Carbon Collected in jar with metals ,- Laucks 
Hexavalent Chromium Collected in jar with metals V Laucks 
pH' Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 
Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
~mpl" ,,,,,00'" to< h~""" ,h"ml"m O. ,oo\'Sl, 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + _ 

..---, 
Circle if Applicable: 

S~tO'.MJ MS/MSD Duplicate 10 No.: 
See note. 

{/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
"Ib 4 

Page I) of ~Z 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 03'7-03,' VJ"l 
Project No.: 6966 Sample Location: IkJt>tZl'l. 

Sampled By: rc.../':JL 
[] Surface Soil C.O.C. No.: L..TL ~o~'8 
[Xl Subsurface Soil tJ~'U6Z 

[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: fE,;11 -~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: -/7(}f) 
8 ~ J~' &n..- F,:v. c;-l ~ ,._,r~ 5;/~ 

Method: OPT 

Monitor Reading (ppm): J. 7 ;w..J... - MJ-,~ "t~ b<;'SL 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA. NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar v/ Field Test 

TCl VOCs 2 oz. Jar V./ Laucks 

TCl SVOCs AND PCBs Boz. Jar V,.. Laucks 

TAL Metals I Cyanide Boz. Jar V Laucks 

Total Organic Carbon Collected in jar with metals ".. Laucks 

Hexavalent Chromium Collected in jar with metals V Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (d,,'e one), • d On separate sheet by FOL 

/'"I 
Circle it Applicable: Z;7/Cffi MS/MSD Duplicate 10 No.: 

See note. 

t/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-5 B- r.r3 7- 0 '-/- r.J;{ 
Project No.: 6966 Sample Location: #f!--OJ9 

Sampled By: t..//TL 
[) Surface Soil C.O.C. No.: f3t:e. - c:J (. z... 
[Xl Subsurface Soil 
[) Sediment Type of Sample: 
[) Other: [Xl Low Concentration 
[) QA Sample Type: [) High Concentration 

GRAB SAMPLE DATA: 

Date: @'~ ;J) - en Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17/0 
/;)110 16 I 

Li,h I A~.:J~ ~.c.;"";' ..r~.J 
Method: OPT 

Monitor Reading (ppm): /,0 
fjn-

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec;led other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPl - UV Light Test 4 oz. Jar V Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS J NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (o;,,'e onel' + () 
On separate sheet by FOL 

--' -- ~ 

Circle ~pplicable: 2JI' r;tJU' ~(SD Duplicate 10 No.: 
ee note. 

y 



SOIL & SEDIMENT SAMPLE LOG SHEET 
. ·'IB 4 
Page? of-;]; 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 037-0-)-{)1l... 
Project No.: 6966 Sample Location: Ila-029 

Sampled By: JL...tNL-
[] Surface Soil C.O.C. No.: l5r-o(O'-. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Ott-d) -0/7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ,7')<1 !/.ifO' L/&;11 ~ I'.NO .... ~ f,'-'1 vu;.v.J.....,/1 fc ... (J s",,:,' <;-eJ.'......, 
Method: OPT 

J.. 6.-e, I"""' /J,f) I~ '"" "'I J.;-.~ -h ;vk,:...J.. ~., 5-t~ 
Monitor Reading (ppm): ;.0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collec~ other 

TCl VOCs 2 oz. Jar 1/"/ Field GC 

NAPl - UV Light Test 4 oz. Jar ,/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 

~m"" '"'9''''''' ro< "'''''' ... "'rnml'm ZfJk' ,,,,,,I,. 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + or -

...... 
Circle if Applicable: Sign,,?:! ! () P 

MS/MSD Duplicate 10 No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-56- 03.7-06. -01 
Project No.: 6966 Sample Location: f}()C·- f) 3&t 

Sampled By: -:rc...J/-'rr.c. 
o Surface Soil C.O.C. No.: /J/l' -c)6 Z. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0'1-:;~~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J'&JD \ 

G~ .f1:......./.wJ--/ ---1 Cvv,'L 5Ut£~ 
Method: DPT Joh')C{ 
Monitor Reading (ppm): /.0 ~S s-cJ-J s......) 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

... Analysis Container Requirements Collect¢- Other 

TCL VOCs 2 oz. Jar v/ Field GC 

NAPL - UV Light Test 4 oz. Jar ./ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

+0 On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): 

/I 
Circle it Applicable: 

S~LJ~ MS/MSD Duplicate ID No.: 
See note. 

// 

// ;; 
{ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

--
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB- QJ'7- 0 Z-tJl( 
Project No.: 6966 Sample Location: /l{)7 -03'7 

Sampled By: "JL/ -:7C 
[] Surface Soil C.O.C. No.: 3R- QE:.~ 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: {)'1- fJ5 -<:;7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 15.40 
6v:3 J;;. /.,-.J ( a..J c "-s Method: OPT J-YhJ9 :J~t.-~-uJ fJ..5 5"~ 

Monitor Reading (ppm): ().o 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar ./' ...- Field GC 

NAPL - UV Light Test 4 oz. Jar ./' Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 

~m.~ ''';9'''''' 'oe h.~",", ohrnm;um o' ,,,I,,;,. 
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): + r -

/'1 
Circle it Applicable: wrVJ!b MS/MSD Duplicate ID No,: 

See note. 
I. 

(/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
52) ':J..-zA-

Page of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 03 ")- O~ -~I( 
Project No.: 6966 Sample Location: /}OZ.-03 '7 

Sampled By: T .......... /~ 
[] Surface Soil C.O.C. No.: g£.- 062-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[l QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:Oi-"Z <)-'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: If~) k> ~/ Cu ..... , ~,.J ~ .-s S-....J 
Method: DPT 02-1 k J'L OV'-J 
Monitor Reading (ppm): 0·0 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

, . Analysis Container Requirements CollecJed other 

TCL VOCs 2 oz. Jar V/ Field GC 

NAPL - UV Light Test 4 oz. Jar 
t/ Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH· Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

+() On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): 

Circle if Applicable: 
Sign~(Vk MS/MSO Duplicate 10 No.: 

See note. 0 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3-SB- CJ7.-o*i-!l1t 
Project No.: 6966 Sample Location: IItJl-oJ~ 

Sampled By: '1ivh'L-
[] Surface Soil C.O.C. No.: -
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 0 1-;; r -77 Depth Color Description (Sand, Silt, Clay, Moisture, etc..) 

Time: .;lOS-O 
J)-hJt, /liD &- rver Method: OPT 

Monitor Reading (ppm): -"" 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

St1~ V1)W (,J1.,j-

Circle if Applicable: 

~~ MS/MSD Duplicate ID No.: 
See note. 

/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 
5 L "5 .,)# 

Page of !:1 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58- 03., ~ -c1~ 
Project No.: 6966 Sample Location: /I(),-O~_ 

Sampled By: ~L:r(... 
[] Surface Soil C.O.C. No.: -
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()CJ - :J )-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: :J.J c.(~ 
J' 't{O Ale ~ Method: OPT ) 

Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: .' .. '.' 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar /" Field GC 

NAPL - UV Light Test 4 oz. Jar V Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

orO 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + 

Circle if Applicable: 

S;~VAb MS/MSD Duplicate ID No.: 
See note. 

y 



SOIL & SEDIMENT SAMPLE LOG SHEET 
.-<!,_J -'., if.. 

Page :J ~f -? ~"T 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-S8- tJ19*f--IJ/1.. 
Project No.: 6966 Sample Location: /JCt!-~1.. 

Sampled By: "J c.,..-'t-:le-
[] Surface Soil C.O.C. No.: -
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: -'~O9-;)('-17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: .~~ ~/D f.(tf Method: DPT Alt> ~ ~ Monitor Reading (ppm): 6.0 f-!i'J 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl· UV Light Test 4 oz. Jar Field Test 

TCl'lOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 8oz. Jar laucks 

TAL Metals / Cyanide 8oz.Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + or -

St:i...,.,J.<. Msid 0<1.).. - ~+o ~ 

C(YI J'c..c!.-1J.tv-<- M rc..c..ove'7 s -e v-J.. 
bovi t'\<j 

Circle if Applicable: 

s~6t)~ MS/MSD Duplicate 10 No.: 
. See note. 

.", 



) APPENDIX A.1 

SAMPLE LOG SHEETS FOR SOILS - PHASE II 



SOIL & SEDIMENT SAMPLE LOG SHEET 
I 73 

Page of 
~ .; J - ~- <3 . S' () iJ .~ C. I 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-SB-MW -
Project No.: 6966 Sample Location: {v\ s 3(:'.0 

Sampled By: r/( t.. " ,..; 
o Surface Soil C,Q.C, No.: 0040 1 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: /"-L"j·Li7 Depth Color Description (Sand, SIlt, Clay, Moisture, etc.) 

Time: -- ,; ():;;- :J-

, i~Jtt brcl,ln Sa hd ) ..f;Yle"'9rl1;i1e~ } tv'jth q!4yftl 
Met~ ~':7':':;-'.)(\",;, G ·-l 0 

iA P f C 1(1 p/idrnf1"er ) 511 f;h+ly I?I O/~-t 
Monitor Reading (ppm): fj/ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMAnON: 

Analysis Container Requirements Collected other 

TCl VOCs ~ oz. Jar ,/ Laucks 

NAPl - UV Light Test sm. zip-lock-bag v Field Test 

OBSERVAllONS I NOTES: MAP: 

UV LIGHT TEST RESULT (Circle one): + orD 

I~~/ fJ7SD 

. .....----...., 
Circle1f AppjR:able: \ Signature(s): 

\ MS/MSO Duplicate 10 No.: -:-- /~~,~ See note. /_ ... -, 
~ / 

-



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 2.. of 73 

Project Site Name: NIROP FRIDLEY (Phase II) 
uc; '51.3 3c/l::i2 -.:. <:.. 

Sample 10 No.: ·QQa sa M\\f ~. 

Project No.: 6966 Sample Location: eli. ~ - .~ .:.. i2 
Sampled By: 

i 

z:..e t:..J. '-
0 Surface Soil C.O.C. No.: 0040/ 
[X] Subsurface Soil 

0 Sediment Type of Sample: 

0 Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: /,.1/2 ?/97 Depth Color Description (Sand, SIlt, Clay, Moisture. etc., 

Time: .. ///0 "-ttnt) l-iihe-t}rain{Jd) '5 )~hfly hlO~-t 
Methocb.lfPT·l.:r~ ~~. '8, 3 . )@ /CJ .2...::.:. liJh-r brown 
Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: ....•... : .. :'.':'::: ": 

Date: TIme Depth Color Description (Sand, SIlt, Clay, Moisture. etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA -. 
SAMPLE COLLECTlON INFORMATlON: ~ 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar V Laucks 

NAPl - UV Light Test sm. zip-lock-bag V Field Test 

OBSERVATIONS I NOTES: MAP: 

UV LIGHT TEST RESULT (circle one': + orO 

Circle if Applicable: Signature(s,: 

MS/MSD Duplicate 10 No.: 
;;; /;Pr~/(:,. See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page J of 7".1 

Project Site Name: Sample 10 No.: 
,I ... ~ .>' Q.Bcj).·C'.3 

NIROP FRIDLEY (Phase II) ega SB-MW -
Project No.: 6966 Sample Location: /J/ f· LoP 

Sampled By: ?"'A ILL.. 
o Suriace Soil C.O.C. No.: 

I c.·)u e;iO I 

[Xl Subsuriace Soil 
0 Sediment Type of Sample: 

0 Other: (X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: /~ -2- ~ .. >-., Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Jilr li9h+ byown ~'t1hJ rf,'np-~Ytlihf7d) wilt 
Meth~ f-. .. r ... '· .','\ 1'- 2~ -J"-
Monitor Reading (ppm): I, 4 
COMPOSITE SAMPLE DATA: ... .. 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar -V Laucks 

NAPL - UV Light Test sm. zip-lock-bag J,7 Field Test 

OBSERVATIONS I NOTES: MAP: 

UV UGHT TEST RESULT (circle one': + orO 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ..-' 
. -, 

" C See note. 
. , 

/iJ7~ ,-;.",--.? 
,( /"" . / 

.. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 1- of 73 
-

.:.J '~j' '. S if - J (v - ~J 'f 
Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: ooa-SEt-~ ?/{. 

Project No.: 6966 Sample Location: .-:/~' 7<1 
Sampled By: ;'''i:.:::. 1/# 

o Surface Soil C.O.C. No.: u6<2'- I 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: . 

Date: /;. -l.-} -7'7 Depth Color Description (Sand. Silt. Clay. Moisture, etc.) 

Time: ..-' /74-cJ 1;9hf -to ~a nd ) fine fo Vt'", fjYlP 9rtlil1{,~ 
Method:~ ..e.,:,+~",(\f" c:.. ;/..j '9-c 
Monitor Reading (ppm): Or 0 tTl eJiu/h p(cwn lrlf?+' 
COMPOSITE SAMPLE DATA: ............ ·co· .:: •. :.-:.,. 

Date: Time Depth Color Description (Sand. Silt. Clay. Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECT1ON INFORMAT1ON: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar V Laucks 

NAPL - UV Light Test sm, zip-lock-bag V Field Test 

OBSERVATIONS I NOTES: MAP: 

UV LIGHT TEST RESULT (circle one): + orO 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 
. 

See note, 
~ //" ., (7 //,7~."<-



SOIL & SEDIMENT SAMPLE LOG SHEET 

=f" of 73 Page 
c .. XY3 . ~li"" 3<');:)-0:)-

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: .. 99a 58 MI. ... (f/i) 
Project No.: 6966 Sample Location: i~ :2 reD 

Sampled By: 8H /~i.... 
o Surface Soil C.O.C. No.: c)o4c{ 

[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: 10 ":?-4-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ,Loop., 4u·:j.:J 
""eJiLl/?'> bl'~),m 5clhd ) +;nf! 'fL' .' t: .( '! f;Y!f'rraihet.i) 

Meth~ e~t('5L.:"'C.- rncd f! rcrftJ1 ,()(-tf?d 
Monitor Reading (ppm): 0 
COMPOSITE SAMPLE. DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCLVOCs 2 oz. Jar / Laucks 

NAPL - UV Light Test sm. zip-lock-bag ~ Field Test 

OBSERVATIONS I NOTeS: MAP: 

UV LIGHT TEST RESULT (circle one): + or () 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ?74~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
G .~~ .. 

Page of '-" 
--

vO 3 - ~'6'-. :) cp - 06 
Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003 S& ~~A( q:s' • .1 ) 

Project No.: 6966 Sample Location: /~s - 3C~ 
Sampled By: 8"vL.."v,t. 

o Surface Soil C.O.C. No.: 0<':>4- 01 

[X] Subsurface Soil 

0 Sediment Type of Sample: 

0 Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: ju-l.o/-<j"T Depth Color Description (Sand, SIlt, Clay, Moisture, etc., 

Time: ",'oZ 8 5'::"bC "..,edil./m bnNh -74 ntl) -f ;n' +t' Vlry .f;",e g't'a;nedj 

Meth~ k.'~1'-·~<':''''1~ rnoderah/y lIell fcr+eti 
Monitor Reading (ppm): 0 
COMPOSITE SAMPLE DATA: 

" 
""," ,.,.: ',""'''' . 

Date: Time Depth Color Description (Sand, SIlt, Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COUECTION INFORMATION: ."" . 
Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar / Laucks 

NAPl - UV Light Test sm. zip-Iock-bag ./ Field Test 

OBSERVATIONS I NOTES: MAP: 

UV LIGHT TEST RESULT (circle one): + or 0 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 7 of 73 
0(;3- SB· :rOD-o"? 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: ge9=SI!I-MV'(:;:;Y 

Project No.: 6966 Sample Location: /Vl~; - j'e D 

Sampled By: B'~ ~JL 
o Surface Soil C.O.C. No.: cJ 09'-0,., 
[X] Subsurface Soil 

0 Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: ,....(') -L~-'i·7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

TIme: _ /3""33 6 0 -70 b.,CWl1) &ravi?l) .~J' .,." ," l,tI,.,.r+er} l4J~e J4~ 
Meth~ .(\.:.".l:;'~;'.,,-, va y; e Jcrt(d POOf Iy ~ vr+ec/ 
Monitor Reading (ppm): I. I 
COMPOSITE SAMPLE DATA: ... 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COUECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar ~ Laucks 

NAPl - UV Light Test sm. zip-lock-bag ----- Field Test 

OBSERVATIONS I NOTES: MAP: 

UV LIGHT TEST RESULT (circle one): + orO 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

7~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 
- - 003 - :;,-,d-- -=reP - 0(1 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: eea SB ~'-TZ'\ 
Project No.: 6966 Sample Location: /:1-,5 .~C];) 

Sampled By: 5#/JL 
o Surface Soil C.O.C. No.: aOro / 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

ORABSAMPLEDATA: 

Date: /0-2-4-97 Depth Color Description (Sand. Silt. Clay. Moisture, etc.) 

Time: , /3!5"? 70- 'i::".:.: hc)../n 
b-yttyp/ ,~p -r- i) ~ /I ~ ;omef-eY' ) wi-ti, 

Meth~Rt":'«)"'l"" v. L . ~a:d J f()cr J,/ ?rJ~d } 5ub;cuiltltd 
Monitor Reading (ppm): .).. ,0 -t"c ~IJbtlh/lU)4r' 
COMPOSITE SAMPLE DATA: / 

Date: TIme Depth Color Description (Sand. Silt. Clay. Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTlON INFORMATlON: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar ./ Laucks 

NAPl - UV Light Test sm. zi~lock-bag ..,/ Field Test 

OBSERVATIONS I NOTES: MAP: 

UV LIGHT TEST RESULT (circle one): + orO 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ,; of 73 

003 ·:58 . :3oD - 09 
Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: ...eEl3=SB-MW":--:r2) 

Project No.: 6966 Sample Location: /?IS 5"L..Z> 
Sampled By: J'-/8# 

D Surface Soil C.O.C. No.: c),,"~z.. 

[X] Subsurface Soil 
D Sediment Type of Sample: 
D Other: [X] Low Concentration 
D QA Sample Type: D High Concentration 

GRAB SAMPLE DATA: 

Date: /0- 2 4 -9·7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /927 BO-Yo marten) thyk 6--yr.) ve i vi -tv ;, -" tl ;tJl7I pW) ,COl'" 'I 
MethO(t~ fd..:. ., .... ,.(.. ~('tlt ) PtcJov'Yl .,O(ff?J ) fubrCl4ndPt/ rc ?j,1 ,ii/til 
Monitor Reading (ppm): i I 
COMPOSITE SAMPLE DATA: 

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLEC.noN INFORMAT1ON: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar ..,,/ Laucks 

NAPL - UV Light Test sm. zip-lock-bag ~ Field Test 

OBSERVATIONS I NOTES: MAP: 

W LIGHT TEST RESULT (circle one): + orO 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 7/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page /0 of 73 
- -

OO)'5d"YO'?-IO 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: oea-9B~ 
Project No.: 6966 Sample Location: /11,Y .. ;;O.:,i:) 

Sampled By: if' # /o,Lt.. 

0 Surface Soil C.O.C. No.: Oo<;£.() 7 

[X] Subsurface Soil 
o Sediment Type of Sample: 

0 Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: /0 -l....4- -9'7 Depth Color Description (Sand. SIlt, Clay. Moisture. etc., 

Time: ./-3'Oc." yo -/vu brow ~ J rnMDCft) 6rtfvG'l) /,If 1-D ;-'/ chClYJletty) 
MethocLl?pP'r k',~ '. <;':",H ~ J()(k ~YiJ1 foolly ,oyted> ?vproLlhc,leci ~t~i7t'IuhY 
Monitor Reading (ppm): {).q 
COMPOSITE SAMPLE DATA: ..... :< .... '" 

Date: TIme Depth Color Description (Sand. Silt, Clay. Moisture. etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar .,.,/ Laucks 

NAPl - UV Light Test sm. zip-lock-bag ~ Field Test 

OBSERVATIONS I NOT1:S: MAP: 

UV LIGHT TEST RESULT (circle one,: + orG 

Circle if Applicable: Signature(s,: 

MS/MSD Duplicate 10 No.: ~;7/f~ See note. 

----



SOIL & SEDIMENT SAMPLE LOG SHEET 
., '73 

Page' of 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-58-.:1 i D - 01 

Project No.: 6966 Sample Location: Ms-:3 I ,/ 

Sampled By: JL!.,A.. 
o Surface Soil C.O.C. No.: 6a~C4L 

[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: ...... " .. , 
Date: //-13-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /ff/I-- "I.- _(0 'dtn-. ~~M-(.' ,i't{r' h) 
Method: Rotosonic Drilling .,-w-I -~~/~)7 Monitor Reading (ppm): Gi .. ..J 

COMPOSITE SAMPLE DATA~ ............ . .... " ... ,.",. .. ;"" .... , 
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ... : .... ,' .. .. .... ,.,.,,,.,.,, ...... " .... ',:;» 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: ............ /" ... 

UV LIGHT TEST RESULT (circle one): + or t) 

Circle if Applicable: Signature(s): -
MS/MSD Duplicate 10 No.: --<h~-~-See note. 

, -



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page /2.. of '73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-S8- -.V I) -':. ::.. 

Project No.: 6966 Sample Location: MS- ] (v 
Sampled By: :i.':" / 7/'-.. 

[] Sulface Soil C.O.C. No.: (J<!J4-o4 
[X] Subsulface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: //-/J Y7 Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

Time: / t/l. 1 Ie) - 2..0 ~ )~~ ~:)""I// 
Method: Rotosonic Drilling 1'~ J)/J1l /1 _~ 
Monitor Reading (ppm): (),z... ~./' ~Jt;fj I I . 

COMPOSITE SAMPLE DATA: .' 
v .' .. ",""" ... ,'.",. ,.,." 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA I 

SAMPLE COLLECTION INFORMATION: .y , ." . <:,.". . .,., ...... ' 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: .".". .... , ... , ...... ,' . . 'i, "".'" 

UV LIGHT TEST RESULT (circle one,: + or G 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ~ ~J /' 

See note. _c7/;7A.-""--



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page i3 of 73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-58- .~ I f)- '-j-~ 

Project No.: 6966 Sample Location: MS- -) i ,--' 
Sampled By: .J;"'///~-

o Surface Soil C.O.C. No.: ()04u4-

[Xl Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: .' ... 
Date: //- /3 -77 Depth Color Description (Sand. Silt. Clay, Moisture. etc.) 

Time:(f~ ,-..~ /83'7 ~ r ~~)-'\r/ 'J~ 7' Z .:,:. --7~ :ftJ.-r-Method: Rotosonic Drilling .-4. ) " 
Monitor Reading (ppm): c7 • b 'K"" -- ~* / I~' 
COMPOSITE SAMPLE DATA: ;.: -- ... ;: ... : ........ ::..: .. ;--. ':". 

Date: Time Depth Color Description (Sand. Silt. Clay, Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ., ::- •. 7 ..... -:::.::~ . .- ........ :-\ ... ::\\::;-: .. :::\.:,:-.:: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: '. ... -.-:.: .............. -- .. 

UV LIGHT TEST RESULT (circle one): + or Q 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: ~~~ See note_ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page }CJ- of 7"3 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-S8- J i D .. '.- c.l-

Project No.: 6966 Sample Location: MS- '-s I D 
Sampled By: J:... / 7>~ 

[] Surface Soil .C:O.C. No.: 004-04 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: li-Il-'t7 Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

Time: /9")0 gd-- ;tv- ~)~%~.~ 
Method: Rotosonic Drilling ](J -4 .. 

Monitor Reading (ppm): /:3, .~ '~f'41( ..-vI ~ ~;ItT /1/) ~ 
COMPOSITE SAMPLE. DATA:. . ... ." .'." '/',,""''')''''''\,,''';' 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA i 

SAMPLE COLLECTION INFORMATION: ..... ....... , .r." •.• ·:.· ... 
, 

Analysis Container Requirements Collected Other 

Tel VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: 
". 

•.... " 
UV LIGHT TEST RESULT (circle one': + orO 

Circle if Applicable: Signature(s,: 

MS/MSD Duplicate ID No.: ~ ..-> / 
See note. /_e~7 /1£4/""-



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (phase II) 
Project No.: 6966 

o Surface Soil 
[X] Subsurface Soil 
0 Sediment 
0 Other: 
0 QA Sample Type: 

GRAB SAMPLE DATA: 

Date: / / - I .:{.- '1 7 Depth 

Time: 2-o;:,CO 
.-f6 - ~_)- u 

Method: Rotosonic Drilling 

Monitor Reading (ppm): 14. () 
COMPOSITE SAMPLE DATA: 

Date: Time Depth 

NA NA NA 

Method: NA NA 

NA NA NA 

Monitor Readings NA NA 

(Range in ppm): NA NA 

NA NA 

NA NA NA 

NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis 

TCL VOCs 

Color 

:f~ 

Color 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

".--
Page i::> of 

""7 • ., , -") 

Sample 10 No.: 003-58- i / /' \.--,"5-

Sample Location: MS- ·s ,/ t;) 

Sampled By: j L / //~ 

C.O.C. No.: :):;)Q. j :J. 

Type of Sample: 
[X] Low Concentration 
0 High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

M. } ~ J1a.-;t:c' ~) 
/Ir/ ~ 1--:. ~ -- ) ~ 

..... ............ 
DeSCription (Sand, Silt, Clay, Moisture, etc.) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
........ : .. : ' ..................... ..,. . 

Container Requirements Collected Other 

2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: . . ...... :.:.:.: .... : .... , 

UV LIGHT TEST RESULT (circle one): + or () 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: -~0' )'/. 
See note. ()uJ -S~?- DP~"'-- - ("I i /.-;:7/>-..... -r-



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ;t of 73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-58- .5 <7) - • ',(,:, 

Project No.: 6966 Sample Location: MS- .-:;''/ .. 7) 

Sampled By: .ji-/ ,~ 

o Surface Soil C.O.C. No.: 6 Cq..G4-
[Xl Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: .""" ". 

Date: // - / j - ., 7 Depth Color Description (Sand, Sill. Clay, Moisture, etc.) 

Time: 2-//7 _';:;0 - G G (J~t1 ~ .. ~/~ )"~ ) 
Method: Rotosonic Drilling i" r- ) 711 .a~ J).A~ . ~ 
Monitor Reading (ppm): .-). Co Jbfr ~)''''7J71~ 
COMPOSITE SAMPLE DATA:; ''', '. '.'.' .• , ..... <,. ....... ,.,' "'>'-':""'.' . 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION:' . .' / .. :.: ... '<,:,., . . ""(;:';:/<'::"''''::;'?; 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: .. ,: .. ,., . .. '., ... ",;,,,,./ .. ':' ....... 
UV LIGHT TEST RESULT (circle one): + or G 

Circle if Applicable: .' Signature(s): , 
MS/MSD Duplicate ID No.: -~//- ~ See note. - /' . :/.".,~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page J7 of 73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-58- ::; / n .- CJ ? 
Project No.: 6966 Sample Location: MS- T( 7' 

Sampled By: .)L /,/<" 
[] Surface Soil C.O.C. No.: oe:.~(j 4-
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: ..... ,."..,;.. .... : ..... 

Date: ;.' -( J - '/7 Depth Color Description (Sand. Silt. Clay, Moisture, etc.) 

Time: Z-z..O~ ff.w--~ A-J.)~*~)~ 
Method: Rotosonic Drilling ~_o -7C' 
Monitor Reading (ppm): 6. e ~#III )~ 

COMPOSITE SAMPLE DATA: . ..... . .... :.. . ....................... 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: '. 
..... ... ~ ... ... <; .•.... : .... 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: .: '. '. 

UV LIGHT TEST RESULT (circle one): + or () 

Circle if Applicable: Signature(s): , 
MS/MSD Duplicate 10 No.: ~// ~-
See note. / 7 /;7~- ----



SOIL & SEDIMENT SAMPLE LOG SHEET 
/8 7] Page of 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: oo3-s8- ;' / (7 - 0 t) 

Project No.: 6966 Sample Location: MS- jl' {l 

Sampled By: JL/T/<. 

[] Surface Soil C.O.C. No.: 004-"-+ 
[X] Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: ...•. , ......... 

Date: 1/- /3-97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.1 

Time: 224/ ~)-?~~~)~ Method: Rotosonic Drilling 7° 8" 7th-
Monitor Reading (ppm): / r. 7 
COMPOSITE SAMPLE DATA: .' 

" '.'" '.' ., ........ ,'),,;:"", .. :"':'.,<' 

Date: Time Depth Color Description (Sand. Silt, Clay, Moisture, etc.1 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ."".~ '=3::/( . 
Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: •....•. :,. ·' .. Y ... •• ' 

W LIGHT TEST RESULT (circle one): + or G 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: :7/~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 19 of 7J 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: oo3-s8- "3 i D - 0 'J 
Project No.: 6966 Sample Location: MS- ., i 1> 

Sampled By: -i'-L:7'C 
o Surface Soil C.O.C. No.: 6Gtj-G4-
[Xl Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: ..•.. 

Date: // -? 3-97 Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

Time: 2..34~ ~)~7'1T~~) Method: Rotosonic Drilling dc-go J'tJ;y-
Monitor Reading (ppm): fii ~ 

COMPOSITE SAMPLE. DATA: '.'> ....... 

Date: Time Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: .' .>. ; •... ·; •. ,,·),,·;·.·;·;.t;;· 

Analysis Container ReqUirements Collected Other 

TCl VOCs 2 oz. Jar Yes laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: ... ; ... ; ...... '. 

UV LIGHT TEST RESULT (circle one): + orO 

Circle if Applicable: Signature(5): 

MS/MSD Duplicate ID No.: ~/~ See note. 00] S"13 - PI' z.- oz,.., 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page Z-o of 7 3 

Project Site Name: NIROP FRIDLEY (Phase 11\ Sample 10 No.: 003-58- 3 I D - \ C. 

Project No.: 6966 Sample Location: MS- -3 iD 
Sampled By: JL f T/-

[] Suliace Soil C.O.C. No.: L:Oq.Cq. 
[X] Subsuliace Soil 
o Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: o High Concentration 

-

GRAB SAMPLE DATA: . , ...., .... <. 

Date: /1-/4-'j7 Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

Time: all/ 
()~ ~)~}4)~~ Method: Rotosonic Drilling 

yo _lac.) 

Monitor Reading (ppm): 7- L. 
COMPOSITE SAMPLE DATA: ...... ,(" ... <. . '·~"~~yL 
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: > ..... ... "., .... ,. ., "','.,. '"''.:<''.,''',''' 
Analysis Container ReqUirements Collected Other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: .' (".'. .\, ... , ... ,.' .......... , .. 

UV LIGHT TEST RESULT (circle one,: + orO 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~,/fo.eL~· See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagez...; of 7} 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-58- 3 i D - 1/ 

Project No.: 6966 Sample Location: MS- "1 ij) 
Sampled By: JL.-P< 

[] Surface Soil C.O.C. No.: 6 C,+£l4 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: >: ' 

Date: it - \4 -97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: oz...;:,~ OP~ ~)~14~/~ 
Method: Rotosonic Drilling 10C -ll~ ~~ ?' * :11:. 'I Monitor Reading (ppm): 39. 8 

COMPOSITE SAMPLE DATA: "", ",'«' : <i 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: """ ,"" 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: ' ','>' ",<'","',<,,:: 

UV LIGHT TEST RESULT (circle one): + orO 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

7-7~~C-See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: oo3-s8- ::>~ / ZJ - / <-
Project No.: 6966 Sample Location: MS- $1 i) 

Sampled By: J'- / ~< 
[) Surface Soil C.O.C. No.: () (:,(1-6"5"" 
[Xl Subsurface Soil 
[) Sediment Type of Sample: 
[) Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: :,><~.: 

Date: /~ -/9'- '17 Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

Time: I "oj ~~ ~) ~-;tg-~)~ Method: Rotosonic Drilling //0 - /2-<:. 

Monitor Reading (ppm): 'j,-r-
.17 ...... ~ ~ 

CPP'A11 } 

COMPOSITE SAMPLE DATA: "": 
v 

' .. '. , ,.,.: ... ".,':'? ... , ...... :-"' .... 

Date: Time Depth Color Description (Sand. Silt. Clay, Moisture, etc.) 

NA NA NA NA NA 

Melhod: NA NA NA NA 

NA NA NA NA NA 

Monilor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ......... ,~ ... ··· .. :·, .... :"""s .. ' .. n;,·<: 
Analysis Container ReqUirements Collected Other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPl - UV Lighl Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP~ .... :,:-.i' .. ),.,,: .. 

UV LIGHT TEST RESULT (circle one): + orD 

Crrcle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

'44~ See nole. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 23 0 f 7J 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-58- J' I.P-IJ 
Project No.: 6966 Sample Location: M5- J /1) 

Sampled By: J '- L I'r-
[] Surface Soil C.O.C. No.: ou~O'5 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: "'>/' "" 

Date: 1/ -1'1- Y7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I '}-J'i .-- ~ ~ .7W"J-")~)~) 
Method: Rotosonic Drilling ll.c- \z.." ~ 
Monitor Reading (ppm): 4, tI ~ 
COMPOSITE SAMPLE DATA: .. :',' .... , ,... <.,.,.",:""+:,,,,::~ 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: '.' 
.... ~.~~. .... .... :" ...... ,':,., .. , .. ,::,"",." ...... 

Analysis Container ReqUirements Collected other 

TCL VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: '. ..... , ......... , ... " .. ,., ... ':;'. 

UV LIGHT TEST RESULT (circle one): + or '0 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 2-4 of 7, 

Project Site Name: NIROP FRIDLEY (Phase II) . SampleJD No.: 003-58· "3:!D -0 i 

Project No.: 6966 Sample Location: M5·-3·3D 

Sampled By: \I~. i..l \.. 
[] Surface Soil C.O.C. No.: '-' (..i :z: u G;. 

[X] Subsurface Soil 
[] Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: '. 

Date: ,\-\~-'1, Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ;" 92.. I Jo-J. I ~ ~ ~ )..v--/ . 
1tV>-Method: Rotosonic Drilling D-- l ~ 

Monitor Reading (ppm): 2.. "3.5" ;"AGII" ~;to-- /;'/ } ~ 
COMPOSITE SAMPLE. DATA: V " .... . "', ." .. ( 
Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: . < .... .. ; ......... ,.,'<.,:..<.:>::.: . 

Analysis Container ReqUirements Collected Other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: '. " :. .. ... ....... , .. , .... ,:,;.:;::' 

UV LIGHT TEST RESULT (circle one): 
/. 

+ °U 

- -
Circle if Applicable: Signature(s): ~ . 

MS/MSD Duplicate 10 No.: -~/5~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

pageDOf '73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-58- j 7 D -,-,2-
Project No.: 6966 Sample Location: MS-33];:J 

Sampled By: / ~ / JL.. 

o Suliace Soil C.O.C. No.: '·~0:t0<O 
[X] Subsuliace Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: " 

Date: II ./::! -'17 Depth Color Description (Sand. Silt, Clay, Moisture. etc. I 
Time: /'134 ~)~~4~) 
Method: Rotosonic Drilling IO-!.. .;) Jar-

if!~.JQ- ,~ Monitor Reading (ppm): Ii-" 
COMPOSITE SAMPLE DATA: V < .. ' .......... , .... ;, ...... ;. 

Date: TIme Depth Color Description (Sand. Silt. Clay. Moisture. etc.1 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ... ;; .... .'.;,. 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: ... ;'-.......... ;. 
/' 

UV LIGHT TEST RESULT (circle onel: + ot) 

Circle if Applicable: Signature(sl: 

MS/MSD Duplicate 10 No.: 

-------- ~ See note. /7/~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page L~ of -73 

Project Site Name: NIROP FRIDLEY (Phase 11) Sample 10 No.: 003-58- 33])-<:-3 
Project No.: 6966 Sample Location: MS- "j 3 i:) 

Sampled By: 7/< / ':fl-
[) Surface Soil C.O.C. No.: Ou'f-0G:. 
[Xl Subsurface Soil 
[) Sediment Type of Sample: 
[) Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: ... ,.,. 
Date: If-!:1 -17 Depth Color Description (Sand. Silt, Clay. Moisture. etc., 

Time: 2..0 ¥" ~ J~ 7f:o--~ JAr/ _ 
Method: Rotosonic Drilling V -~'- 1~ At .IJd d"A' ~ JIrr ').-') ~ ~~ ~ 
Monitor Reading (ppm): 2. ~ "rf~'V ..... -MY ~ 
COMPOSITE SAMPLE. DATA: . . 

' .. ". .". ':'·'·\r) 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: : .. : ... (:.",. . ... ' . ....... ,,::, .: .... ,.,"",', .. ,. 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Yes Laucks 

NAPL· UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: '." .. :',.,." ........ ,.: .. "":., 

UV LIGHT TEST RESULT (circle one): + orO 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 7~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
2 '1 73 Page of 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: oo3-S8- :3 '3 {) - ..; 4-
Project No.: 6966 Sample Location: MS- ., 7 rJ 

Sampled By: TR. ZJ'-
o Surface Soil C.O.C. No.: 60~0~ 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
o Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: //-/f:!J- 't 7 Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

Time: 2.1'(;7 M-~ A.'~ , ~~ ) '-UV' II 
Method: Rotosonic Drilling 3 0 -4-° ftn-- ~ ) ~ ~.A>trt ) tV ~ 
Monitor Reading (ppm): 13 
COMPOSITE SAMPLE. DATA: '. ;. .... , .... .',. . ..... ,< .. ,.,, 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: . >, . . " .. , ..•.... \':._.'./ ... ,"'/. , '.""; .. "'.":.;:.,,,;,.,.;::>::,,.,:: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Yes laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: ... ,' , '". .', .. ".:"",' .. 

UV LIGHT TEST RESULT (circle one): + orO 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: '/~7 /;;Afl/-? See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
,,~ 73 

Page<-.... of 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: oo3-s8- 3iP . ~ )-
Project No.: 6966 Sample Location: MS-j' 3 j) 

Sampled By: tIC.ZJI-
D Surface Soil C.O.C. No.: 009-0 &. 

[X] Subsurface Soil 
D Sediment Type of Sample: 
[] Other: [X] Low Concentration 
D QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: '. ., .... , ...... , .. 
Date: /1"L~"':;7 Depth Color DesCription (Sand, Silt, Clay, Moisture, etc., 

Time: zzoo) ~ ~.'.~ ?tir~) 
Method: Rotosonic Drilling 4 0 .,.,° :ftJ/)- ~.~~)~ 
Monitor Reading (ppm): I. 9 
COMPOSITE SAMPLE DATA~' ... ..... " .... . .,.;/<»/'"U[,:' 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ... ;.'" .... , ... )" ...... ;·", .. :·· .. ..,:' ... t'-,·:, 
Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: ........ : .... ,., ... ',,:::;"'2 

W LIGHT TEST RESULT (circle one): + oru 

Circle if Applicable: .. Signature(s): ;-

MS/MSD Duplicate 10 No.: 7~£ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page L '7 of 73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: oo3-S8- I; j) u~ 
Project No.: 6966 Sample Location: MS- j5~ 

Sampled By: (-;c..LJ~ 

o Surface Soil C.O.C. No.: Q o <f.U 7 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: //-/t -7 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /6/<::" 
~ar,.... ~)~;t{r.e-) 

Method: Rotosonic Drilling 
.t) J - ,,=-C 

~ 
Monitor Reading (ppm): 6. (> 

COMPOSITE SAMPLE DATA: ......... . ...... ·oc,· ... ", 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE.COLLECTION INFORMATION:' .... , ........ .. ":'. '.,::"""':.,:.':':' 

Analysis Container ReqUirements Collected Other 

TCl VOCs 2 oz. Jar Yes laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP! ' .... ,J,.:, 

UV LIGHT TEST RESULT (circle one): + ore) 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

7~ See note. tJ"?-~ B ~ lJPL. - u ') 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: oo3-S8- J;; 0 - 0 7 
Project No.: 6966 Sample Location: MS- '"J) Y 

Sampled By: -re/../i.. 
o Surface Soil C.O.C. No.: oc.~o7 

[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: ............ 
Date: 11-1'7-'-9 ·7 Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

Time: /rc5"'1 :fr.-:;;#' ~ ~~)v.-f.~) ~o-7° Method: Rotosonic Drilling 
~ ~ 

Monitor Reading (ppm): ILL. 0 

COMPOS1TE SAMPLE DATA: . '. 
..... ' . .... : ... . ........ ·.(".:.·"v·,.:::)t" 

Date: TIme Depth Color Description (Sand, Silt, Clay, MOisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECT10N INFORMATION: " . .":':" .... " ..... ," .. '.,:' ,., .... ' .. ' .. ,,:.:.:.:',...::: 
Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: .• ···.·,·· .. :·,· .. ::V.· .... "'''' .. ' ..... ',. 

UV LIGHT TEST RESULT (circle one': 
r:-. 

+ orO 

Circle if Applicable: .' ,,' ".,(." Signature(s,: 

MS/MSD Duplicate 10 No.: 

7~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 31 of 73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-S8- 3 2. i) - '-' &' 
Project No.: 6966 Sample Location: MS-35 ]) 

Sampled By: TA:./ c/L. 

[] Surface Soil C.O.C. No.: c.x.:,&f<.J Z 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: ., .... 

Date: //-/Y -'i'f Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /656 
rJ~ ptc)~,~;;,-~ 

Method: Rotosonic Drilling 7 J - ~u 
Monitor Reading (ppm): ;2&0. c:J fo)~ )~)~ 
COMPOSITE SAMPLE DATA~ '. -':': ... :: .. '.' .... ,. 
Date: Time Depth Color Description (Sand, Slit, Clay, MOisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: . , ." : ..... , .... : >" . ... : .... , .. ,:,.,:' ,:,,,::·\:t>':, 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS J NOTES: MAP: '.' . ", ....... . ,.:.:,.,.':,i: .. ,,":±, 
--

UV LIGHT TEST RESULT (circle one): + oJ 

11/ /,) ~) 

-----.... 
Clrcle·if Applicable: J .'. Signature(s): 

/ MSIMSD ) Duplicate ID No.: '9//~ See note .. 
/ 

, 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page j 2- of 7 J 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-sB-3; P - 0 ') 

Project No.: 6966 Sample Location: MS- :; -.:> J) 

Sampled By: I/(/';L. 

o Surface Soil C.O.C. No.: ,j~o7 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: .. ' .. ' , 

Date: i/ -/'/-"17 Depth Color DeSCription (Sand. Silt. Clay. Moisture. etc., 

Time: ;7~L. tljj;.J- ~ ~ .'/ ~ ,;tD-p.)~ 
Method: Rotosonic Drilling 8~ -.;; d <J'V V" ) 

Monitor Reading (ppm): ~·8 ~ 
COMPOSITE SAMPLE DATA:", ' ., . 

. , .. .. , , . '.' . ........ ,.."'.,.,';:' 
Date: Time Depth Color Description (Sand. Silt. Clay. Moisture. etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLECOLLECTlON INFORMATION: .. .' '.,' .::: .......... . ...... ,./'}\(;. . 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: .... MAP: . , ..... " . ....... ..,. ........ 

UV LIGHT TEST RESULT (circle one': + orJ' 

Circle if Applicable: ...... ,. . Signature(s,: 

MS/MSD Duplicate ID No.: 

7/G7 See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page33 of 71 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-58- J 3 D - 1 ~ 
Project No.: 6966 Sample Location: MS- ? J P 

Sampled By: J '-L/-<-
o Surface Soil C.O.C. No.: '_;>c~0 7 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: .. > 

Date: //-/7-77 Depth .Color Description (Sand. Silt. Clay. Moisture. etc., 

Time: 102.9 ~ )~~~)~ Method: Rotosonic Drilling 9(.)-i Cu 'dv-r-
Monitor Reading (ppm): /~ 
COMPOSITE SAMPLE. DATA: . , ' . .... .'" 

Date: Time Depth Color DeSCription (Sand. Silt. Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECnONINFORMATION: " , .'.'., '.' : > .,<\.,.. >. 

Analysis Container ReqUirements Collected other 

Tel VOCs 2 oz. Jar Yes Laucks 

NAPl .. UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: .".,. ,., .. , ... "",. .,., 

W LIGHT TEST RESULT (circle one): + orJ 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: ----~ ~ See note. ~~. 



~) SOIL & SEDIMENT SAMPLE LOG SHEET 

PageJf of ;i 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: oo3-S8- 33' j) - 1I 
Project No.: 6966 Sample Location: MS- J3 j) 

Sampled By: ',,1'( / .j L 

[] Surface Soil C.O.C. No.: ooc..{o -7 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: ............... 
Date: J i - /9 - r 7 Depth Color Description (Sand. Silt. Clay. Moisture. etc., 

Time: b>l...( 

~I).-y- ~)~ft1r~~ Method: Rotosonic Drilling i(/J , II tJ 
Monitor Reading (ppm): i., /1/'/ AAA .tL~)~ 
COMPOSITE SAMPLE DATA: .' . . ...... " '. ·.··r·';':·,,·' :'::)",,} 

Date: Time Depth Color Description (Sand. Silt. Clay. Moisture. etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION~ .... ".". :'i.";' "", ."':', ,',' ".;'. 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: ;; .... \,',,:;::. <,:"" 

UV LIGHT TEST RESULT (circle one': + 00 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ~/~L See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
/' . 

Page 3~ of 7'; 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: oo3-S8- 52 Q - { 2... 
Project No.: 6966 Sample Location: MS- :; } D 

Sampled By: 1~t..JL 
[] Surface Soil C.O.C. No.: OQ'I,'u7 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: ......... 
Date: / / - / ~ ~ 1 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Z<.>;:)9 f~~~3/~~ 
Method: Rotosonic Drilling II J -/2. 0 :/tJrr- -;6tr~~~)~ Monitor Reading (ppm): .; u. , 
COMPOSITE SAMPLE DATA: . '. ..... .... ; .... :: .... : .. :-.;.:_ .. ; 

Date: Time Depth Color Description (Sand, SiR, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: . :: .. : ... "" .... .. . ........ ::: ...... :>;) .• "':: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP~ . ." .:.: ... : .....• ;;: .... .,..i" 

UV LIGHT TEST RESULT (circle one): + orO 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ?-?/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

page3~ of 1;" 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-SB- Z. tj j) - '-' i 

Project No.: 6966 Sample Location: MS- 2 6j) 

Sampled By: ./ L I.. T-<-

o Surface Soil C.O.C. No.: ';::.Jo-Vv~ 

[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: '.,., .. : 
Date: 12..-11) -,/7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

TIme: 2.-~/? ... I ~. ...vI 
Method: Rotosonic Drilling o -10 '{/I/'t- :~_k~ ~I ..1-'1.1..' '.IJ... 
Monitor Reading (ppm): 0. u r.1~· ~~~74r l--/---Z .L", ......... \ 
COMPOSITE SAMPLE DATA: . '. . ! ""'«<" .. 

Date: Time Depth Color Description (Sand, SiH, Clay, Moisture, etc,) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 
! 

SAMPLE COLLECTION INFORMATION: ',' .,.,., "',:""\<'" 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: .. .' .... ,,);," 

UV LIGHT TEST RESULT (circle one): + or 0 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 7k~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagel 1 of 7.5 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: oo3-S8- ~ ~ j) - 0 2-

Project No.: 6966 Sample Location: MS- z.~J) 

Sampled By: /)/4 

o Surface Soil C.O.C. No.: /'/4 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
[] QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: ",,' 

Date: 12...-/}-'i7 Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

Time: -
Method: Rotosonic Drilling t" Q - z.....:. N° "cat:.. ... C/-T 

Monitor Reading (ppm): -
COMPOS1TE SAMPLE, DATA: ,.'" .:, .. ",:'". .: "::';"":;"""::;: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: : ...... ,., .,::':"',: .... .' ""'::""""".0:::-' '::'·····.':·::·:'+,,::,,'(':H~ 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar (13i::- ~ Laucks 

NAPl - UV Light Test sm. zip-lock-bag ~.y.K" Field Test 

OBSERVATIONS I NOTES: ..... MAP: ".",,:,.,.:,',:',:;:.; .. ', .. ': .: .. ,:"". 

UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: .. "".: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

PageJ8 of 71 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-58- 2..<3 j) -0 .S 
Project No.: 6966 Sample Location: MS- ~f-: Y 

Sampled By: J L c:. r-t::. 
o Surface Soil C.O.C. No.: oo~oe 
[X] Subsurface Soil 
n Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: . '. ,.:.'. 

Date: IL-J'~7 Depth Color Description (Sand. Silt. Clay, Moisture. etc.) 

Time: 2.<-/3 B 
LJ-3 (. :h-- ~/~~~/,..r/ Method: Rotosonic Drilling 

d& ~ h~ n,~ 
Monitor Reading (ppm): ~- / 07 'V -prv ~~ 3 I 

COMPOS1TE SAMPLE DATA:, ,,;:<,:,:,:~ .', >< ',00 ,',","" ">';";':\' 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 
., 

NA NA NA NA 

SAMPLE COLLECnONINFORMATION: '.' , ... "..;" .. ,,' ..... .. '" '";;'''':'''' .. ",''.''i.-:;\.';''''' 

Analysis Container ReqUirements Collected other 

TCl VOCs 2 oz. Jar Yes laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: .. ,.,",., ...... ,. , .. "',','. 

UV LIGHT TEST RESULT (circle one): + or G 

Crrcle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: '7~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page3, of 73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-58- 2.-8 j} - u 4-
Project No.: 6966 Sample Location: MS- L~ J:) 

Sampled By: J.L / /A-

n Surface Soil C.O.C. No.: c0¢Cj8 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: / L -} - / 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc_) 

Time: 2..4/&/7 h--#. ) ~-,q;-M- ,Ad I~gj 
Method: Rotosonic Drilling ~5-4(j ;Ivy-- rt-#J- I f-" dJ) ~ ,;i....e+ 
Monitor Reading (ppm): "3. / 
COMPOSITE SAMPLE DATA:, ". ". " 

..... ": .. ;,:'.,,,::> 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: '. , .. :.":: .. : ... ":., •... , ..... .:":' ".,:::;::(",,:,;:,;, 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOlES: MAP: .' .:.:;", .. , .. : .. ':,:,.,.,.,,', ,.". 

UV LIGHT TEST RESULT (circle one): + or (-) 

Circle if Applicable: .'. Signature(s): 

MS/MSD Duplicate 10 No.: '7/f'~ See note. 
/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page90 of 73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-58- 2SJ> - OS--

Project No.: 6966 Sample Location: M5-'!" 8 l) 
Sampled By: J. L. /rA 

o Surface Soil C.O.C. No.: cX:¥-o~ 

[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: , .... .i 

Date: /L-~-Y7 Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

Time: C'/J6 
~ 

~)~~~).---/ 
Method: Rotosonic Drilling 4- 0 ' )-~ 

~.o.. ~ 
Monitor Reading (ppm): 7/ 71-- .",.~,,) 

COMPOSITE SAMPLE DATA: .. .. .. ,' ..... , ...... ' 
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION:. '. ...... -:; .... ....... 
·····±2~Z' 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: .. ' ........... .'.' .. , .. 

UV LIGHT TEST RESULT (circle one): + or D 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ~/~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page -+/ of 7"3 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: oo3-s8- L S- 0 ,. u ~ 

Project No.: 6966 Sample Location: MS- <::..::: J) 

Sampled By: .JL7/"X-
[] Surface Soil C.O.C. No.: :J...j4 Iu 

[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: ..•. 

Date: IL-o"3-97 Depth Color Description (Sand, Silt, Clay, Moisture. etc., 

Time: /6,0:> 

'frr-. ~ )~i!:" ~ ~/ 
Method: Rotosonic Drilling 5 d -6 (; 
Monitor Reading (ppm): 4 cJ ~~;?tU'" I" ) ~ 
COMPOSITESAMPLEDATA~ . ~. 

.' .. .. ,:.',y ...... 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE.COLLECTION INFORMATION: ,.'"",.,., .. ", 
Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: . MAP~ ... .... ""' .. , .. "./: 

UV LIGHT TEST RESULT (circle one): + or Q 

Circle if Applicable: .. Signature(s): 

MS/MSD Duplicate ID No.: /? ~ 

See note, 'i /tb----L-



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-SB· Z e y - .:.,)"7 

Project No.: 6966 Sample Location: MS· ~::: v 
Sampled By: j '-t..!:--z. 

[] Surface Soil C.O.C. No.: . JUY/''...:' 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: ',:, .. , .. ,. 

Date: /i....-~-"j7 Depth Color Description (Sand. SiR. Clay. Moisture. etc.) 

Time: r~ 4-"'<;/ ~ )~~~) Method: Rotosonic Drilling 60-7~ ~~ 
Monitor Reading (ppm): 1'3. i ~ 

COMPOSITE SAMPLE DATA: ,. 
.' . ::.'. . ,.,.",.,,''''':'/'.:'' . 

Date: Time Depth Color Description (Sand. SiR. Clay, Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: :' .. ..: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-Iock·bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: . , .. .. : ....••• :.:,:,;0:.::,:.::,.::.::' 

UV LIGHT TEST RESULT (circle one): + or 0 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: fi' 
See note. ·73/~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 4] of 73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-58- Z ~ j) -- eo) 8 
Project No.: 6966 Sample Location: MS- ~ S.J> 

Sampled By: J L.. t..- r....::. 
[] Surface Soil C.O.C. No.: 

i 

c...,u .t./'o 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: '" '. , . ... , .......... 
Date: /L- ~-'i7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /7ZY ~ ~ /ttr~ Il. " 
Method: Rotosonic Drilling 7 0 ~6~ ~~ ). ... 
Monitor Reading (ppm): 6.~- ~ ?'V" ~ ).-w-e>t 
COMPOSITE.SAMPLe.DATA:., . . : .... ..... ..•.. 

" 
. ...... ; ... --"C,. ',< •... ""<. <'"::: 

Date: TIme Depth Color Description (Sand, Silt, Clay, MOisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLECOLLECnON INFORMATION: '; .. :;""""';' ..... " .. ,., .""""";:' -, ... "<';>:'" '.''''':''' 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Yes laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: .. .,'.' . . ' .. ,. "";'C"""">.';;'" ' "':':"':"";"':<:'"::,::'::,:::::',±" 

UV LIGHT TEST RESULT (circle one): + or () 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~/~ See note_ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page #of 73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: oo3-S8- Z. E:j) - ..:.:7 
Project No.: 6966 Sample Location: MS- L=-i) 

Sampled By: (./llli. 
[] Surface Soil C.O.C. No.: 0;;-11 "D 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: iL - ~ -'1 7 Depth Color Description (Sand, Silt, Clay, Mo!sture, etc.) 

Time: /8z../ 
7~ ~)~-;q-'~)~~ 

Method: Rotosonic Drilling Bu -'} Q 

Monitor Reading (ppm): ~.;'; 

COMPOS1TESAMPLEDATA: '. . ,.: .. . ":":'.' .... 

Date: Time Depth Color Description (Sand, SiH, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: .: ~.~ ............ : ............. 
Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS J NOTES: MAP: . ..... ... 

UV LIGHT TEST RESULT (circle one): + orO 

Circle if Applicable: . Signature(s): 

MS/MSD Duplicate 10 No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 45 of 7 j 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: oo3-s8- 2. ~i) - j \..: 

Project No.: 6966 Sample Location: MS- Z ~ j) 

Sampled By: Tf?. {.J '- , 
[] Surface Soil C.O.C. No.: O(.)CfI" " .f"" ~ \l (7& \' 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: " ",; 

Date: 12- ') '/"7 Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

TIme: 2-//':;/ ~/~;tv-~)~ 
Method: Rotosonic Drilling 9 cJ -{<)(;J ltY>-
Monitor Reading (ppm): 2·7 
COMPOSITE"SAMPLEDATA: ,,' .. ' .;;,",.,;.j)., 

Date: TIme Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION:' ~ 
'. 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: ., ... , .:c,.;',;" 

UV LIGHT TEST RESULT (circle one): + or '0 

Circle if Applicable: . Signature(s): 

MS/MSD Duplicate ID No.: -q~/~ See note. 
003'~ 5'/5- j} ? 2- - c)(:;! 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-S8- 2. t: j)- l ( 

Project No.: 6966 Sample Location: MS- Z. -::. i) 
Sampled By: J'- t..'T'-<'" 

o Surtace Soil C.O.C. No.: o6'rl'u 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: , 

Date: I L - "3 '-9' 7 , Depth Color DeSCription (Sand, Silt, Clay, Moisture, etc.) 

Time: 2-/4// ~ ~?ttr~J 
Method: Rotosonic Drilling iDu -/(0 'dvY'- A ) ,,,' 
Monitor Reading (ppm): ~, / .&~--;:~)~ ..... ~_rlf 

COMPOSITE SAMPLE DATA: .,. :--> .... -. 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 
, 

SAMPLE COLLECTION INFORMATION: ............ -
"" .. ".- .- " .">:/,.,.-."",,, 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: ',' '.,: .. ",.--

UV LIGHT TEST RESULT (circle one): + or 0 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 7~~~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page fiT of 73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: oo3-5B-29 D - 61 
Project No.: 6966 Sample Location: MS-Z9P 

Sampled By: TR..t...J L 
o Surface Soil C.O.C. No.: (J04-11 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: .. .J";:.; ....• 

Date: ii?- 5" - 97 Depth Color Description (Sand. Silt. Clay. Moisture. etc., 

Time: /8,." t;/ ~~ ~'~/~/Ar'/~ Method: Rotosonic Drilling U -( <oJ 

Monitor Reading (ppm): / '7 
~.......... ",..J;£, "'1"?Ifr' I ) ~ 

1f-v'lf 
COMPOSITE SAMPLE DATA: ; . ...... ';,;.; .,., .... "';,;,;,,.;;,;;:;:.;):.:. 

Date: Time Depth Color Description (Sand. Silt. Clay. Moisture. etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: :C" '.;:, .. -,., .:,' ; .... : ... ,.,; .. , .,;,,:,.,.;:. 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP~ ... :. . . ...... ".;.,: .... ,' .. 

W LIGHT TEST RESULT (circle one): + oJ 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

7*~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
JJ 7"5 

Page' Cl of 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-58- 2..9 j) - C z.. 
Project No.: 6966 Sample Location: MS- Z ~J> 

Sampled By: JL..t..7J<-
[] Surface Soil C.O.C. No.: ()CJ'/-f I 
[Xl Subsurface Soil 
[] 'Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: " ... ' 

Date: 'IL - 5 - ')7 Depth Color Description (Sand. Silt. Clay. Moisture. etc., 

TIme: 2;: -ycJ 
I ..:)- z..~ 

1~ ~/~#'~tW-I Method: Rotosonic Drilling 

Monitor Reading (ppm): ~ .,- (¥U . • !u )~ 
COMPOSITE SAMPLE DATA: 1/ .' . .. '::'<'.: 

Date: Time Depth Color Description (Sand. Silt. Clay. Moisture. etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: .. : ..... : •. < ... 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: " .. ,. . . .•.... 

UV LIGHT TEST RESULT (circle one): + orC) 

Circle if Applicable: Signature(s): 
/1 

MS/MSD Duplicate ID No.: 

9/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page<fij of 73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-58- Z 7' .Z>.- <:..' 3 
Project No.: 6966 Sample Location: MS- Z. '"I 'P 

Sampled By: J.~t.. ""c.. o Surface Soil C.O.C. No.: (JO <;£/7 

[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: jL'()(o-'j7 Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

Time: ;"¥U) 

:-tV-.... ~)~rlr~A/1 
Method: Rotosonic Drilling Zo- 3 0 

Monitor Reading (ppm): z... { ... .~}~ ""T 

COMPOSITE SAMPLE DATA: .. >. 

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: .. . .... , ...... 
Analysis Container ReqUirements Collected Other 

TCl VOCs 2 oz. Jar Yes laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: ... 

W LIGHT TEST RESULT (circle one): 
/~ 

+ orO 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: ·,//Y~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-SB-Z-'3 P - d q. 
Project No.: . 6966 Sample Location: MS- Z'1' j) 

Sampled By: .i L / .... ::-<-

0 Surface Soil C.O.C. No.: tJO¢I/ 
[X] Subsurface Soil 
0 Sediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: .. .. .. , . <, . .. 

Date: /2... -~ - 'i' 7 Depth Color Description (Sand. Silt. Clay. Moisture. etc., 

TIme: 2.~/9 

~~ M) ~7tc' ~ ~/ 
Method: Rotosonic Drilling 3°-Cfc) AAA .Il.A ~ 
Monitor Reading (ppm): 0·8 '''' ) 
COMPOSITE SAMPLE DATA:·. .....•....... ;.-- • ........ .. 

, ,,: ............. '. .,>, .... ,., ... ,., ...... : ••... . .. , ... , <,. 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ... : ... . ': .. 'i:':' ... :'. >, ., .• ' ... /\<C-. .C .,·C::?::::"": .. < >\}./:.... . .. ." ·.· ... · .. :·i:!;!:{mrHWii~miiiHi,fii:· 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: . MAP~ ..... ::: .. . , ..... 

W LIGHT TEST RESULT (circle one): + G 

Circle if Applicable: ... Signature(s): 

MS/MSD Duplicate 10 No.: ~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page -5/ of 13 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-SB- L~p - 05 
Project No.: 6966 Sample Location: MS- 2-rt P 

Sampled By: JLZ~ 
0 Surface Soil C.O.C. No.: (20ClT 
[X] Subsurface Soil 
0 Sediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: . ... ,' . .... ...... "," ."., ..... ". 

Date: /2--&:76-77 Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

Time: 2..J!q/ 

d1fft~ 
M ) t(j{)/vJ.IZ-~ ~,AT/ 

Method: Rotosonic Drilling .::; cJ _:;--0 
A.;" Ill.. ).. ~~ ');tJI9t" 

Monitor Reading (ppm): I.e:. 7JI"."., -.. ~?f;tIr I ~ ("",.,.-.,t ) 

COMPOSITESAMPLE,DATA: :-::- :c:-~ ,. . ; :':,,::;::;:(;., .. , .. ',; :,;'>;':: ..... ;.: .'.::;::'.:,./<> .",:.::, •.. ,::.,:.::.,),+:::.,,:.,.~,;::.:'::,:::<., 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA t 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION:" :'. ',:",. Y':'i:/':,\",. ,'",,' y' ""}:::'::"""::":'. ' ,.'T'j ."""::""':::" 
.;, . .... ,: ... 

.. :::'::::;::.:'::::::::::::::::::;::::::;;:;::~;::;!~:" 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. ziIHock-bag Yes Field Test 

OBSERVATIONS I NOTES: .... :". > ., ., MAP: .. ,.,::",,;:,., .. ,:,,::::;. . 

UV LIGHT TEST RESULT (circle one): + 0 

Circle if Applicable: -:::::;:::., 
". 

.' , ....•. ·····'1 Signature(s): 

MS/MSD Duplicate ID No.: 

?~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page"l,. of "1 J 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-58- 2!j)- c>~ 
Project No.: 6966 

o SuJiace Soil 
[X] SubsuJiace Soil 
o Sediment 
o Other: 
o QA Sample Type: 

GRAB SAMPLE DATA: .. ' 

Date: I ~ ". 0& --., 7 Depth 

Time: i l. '7" ~ 
Method: Rotosonic Drilling 
Monitor Reading (ppm): 3. (J 

COMPOSITESAMPLEDATA~' . .' ....... ,. 

Date: Time Depth 

NA NA NA 

Method: NA NA 

NA NA NA 

Monitor Readings NA NA 

(Range in ppm): NA NA 

NA NA 

NA NA NA 

NA NA 

SAMPLE COLLECTION INFORMATION:." 

Analysis 

TCl VOCs 

NAPL - UV Light Test 

OBSERVATIONS I NOTES: 

UV LIGHT TEST RESULT (circle one): + orG' 

Circle if App- . 

. MS/MSO (j Duplicate ID No.: 

( See no~ ...... /)" 003, 51'3 - P f' z. - 0.5 

. . 

Color 

Color 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
....... , 

Sample Location: .;.;.M;.;;.S_-..::Z;;;..~ItIFO ___ _ 
Sampled By: /L /r-<. 
C.O.C. No.: /1'04// ~ oot::;./L 

Type of Sample: 
[X] Low Concentration 
o High Concentration 

< ....• 

iup 

Description (Sand. Silt, Clay. Moisture. etc., 

Description (Sand. Silt. Clay. Moisture. etc., 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Container Requirements Collected other 

2 oz. Jar Yes Laucks 

sm. zip-lock-bag Yes Field Test 

MAP: 

'.' ,Signature(s): . 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-SB- z..~ Q - 07 

Project No.: 6966 Sample Location: MS- 2-5 ..D 
Sampled By: J t.... t..-r~ 

[] Surface Soil C.O.C. No.: 60<i-{ ( 

[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: . ' .' ... , . ':" . .. :.>.:'. ~.,: . "'::' :/.·"::::1,,:':'::1 

Date: /2--0"'- '17 Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

Time: /3°'} 

4R*~ 
~)~~~M 

Method: Rotosonic Drilling (;0-7 0 

Monitor Reading (ppm): 3.'; Au> " tJ. 0.: ).......,e+ ,,'V .. 
COMPOSITESAMPLE.DATA~::·· ",::<,?,,:.,.;.~ .. , .. ,:,.,:"., '<i".':';':: .. ,.,:.:'::;:".' ". ·'·;:;:r,·,:;r'i'::: . '.' '''':'::,/:",:, :'. ':. "'. ::",:t:::"·.:::/):': ". '.' "." .,'::',.,. :y;: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION:' , ,.:., •... ,:'., .... ..,..: ,:'. ',>: .:..:::,:,.:,;:;",'.:.,., .... ,.:;:' .. ::.:: .. :",,,:':.:.:.:,.,. :.~ .. -::: .:,:: ".". 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz, Jar Yes Laucks 

NAPl - UV Light Test sm. zip-Iock-bag Yes Field Test 

OBSERVATIONS I NOTES: ,:, ' .. .: .,.,. MAP: :",,: .: .. ",: .. : ::C:. :;- :·':;:"'''2:l;'}::/:'''Q 

W LIGHT TEST RESULT (circle one): +00' 

Circle if Applicable: '.' ::::".~ -:::~.:".,.,., ", Signature(s): 

MS/MSD Duplicate ID No.: 7/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 51 of 73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: oo3-SB- 2-9 j) - 0 & 
Project No.: 6966 Sample Location: MS- 2-') j) 

Sampled By: J.L-L.7~ 
0 Surface Soil C.O.C. No.: (;)0'7'1 7 

[X] Subsurface Soil 
0 Sediment Type of Sample: 

0 Other: [X] Low Concentration 
0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: ..... " .. " .' ., ....... . (" .... .... " ... .' . ''''''",>",,:, 

Date: J2.-{)6-97 Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

Time: /33::) 

~N M-)~~~M Method: Rotosonic Drilling 7 0 -&0 
Monitor Reading (ppm): 17·8 .. fJ.. h A."P A/JnA ~ 
COMPOSITE SAMPLE DATA::,,'.', .. ,"' .. " ....... . .. .... , ./ ....... ..... , ..... " ... ,":> .... ;,.;.> ... ?/ ........ " ..... " ?~ ... '. 302 ....... ', 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLECOLLECnONINFORMAnON: ............ .... .. , <··.,··.· .. " .. ·"·'· .. .,..f\"' .. ··,, .... ,.,:.:,.,' .. , ....... ,.,.,.;:;;.;;;;,,, .. : ..... , .... ,,'.,.:.< .. : .. ,,;,:. 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: .'. .... · ... ,;,:;:,.;.: ..... ·,··,." ... ",.,;;.T ...... " .. "'<';;/i::!~~?:ii; :},,~i;;;; 

W LIGHT TEST RESULT (circle one): + orQ 

Circle if Applicable: . '. Signature(s): 

MS/MSD Duplicate ID No.: 

~~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

page5"J of 73-

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-58- l...-' j) - 07 
Project No.: 6966 Sample Location: M5- Z yP 

Sampled By: J,//"X-
[] Surface Soil C.O.C. No.: ()(J9-I/ 

[Xl Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
o QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: .. '. '0. '. ..... ... ·o···, .... · .... oo})':!",', .. '", 

Date: / l. - G.l<C;. - 5i'" 7 Depth Color Description (Sand, Silt, Clay, Mo!sture, etc., 

Time: /J36 

~"07 ~)~fJ~~ Method: Rotosonic Drilling 6 0 -5'-.) 
Monitor Reading (ppm): ., _ L.. AN'I ~ .;' . .,..;~ }~ 
COMPOSITE SAMPLE DATA:', '·'."i";:"·' .. 0 . 0.',. ".'0; <, ... >0 ' .. ' .• ' .'·0' .. / .. '0 .. · . ...... o,,;'.\,,";:.,·~:·,· 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture. etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION:" < .. '.". . "".0'00';/" ... 0 "0,0"" .. ,,'0 .. T "00/\< • 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: , ...... . .... MAP~ ,' .. ",0'0. ·"".,;.0"""";" .. ,0.0.' '0"'" ,.,,,,,.,,,,,,,,,"""""'/ 

UV LIGHT TEST RESULT (circle one): + 00 

Circle if Applicable: ""0""" ' .. ',,'. " .. ", Signature(s): 

MS/MSD Duplicate ID No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 5~ of 71 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-S8- Z. ') j) ~ I U 

Project No.: 6966 Sample Location: MS-?/, 
Sampled By: .J.L A-

D Surface Soil C.O.C. No.: C>OCf-/ (' 

[X] Subsurface Soil 
D Sediment Type of Sample: 
D Other: [X] Low Concentration 
D QA Sample Type: D High Concentration 

GRAB SAMPLE DATA:.· .. . ' :J" .......• : .• ... :c: .... ::.' .. " ... 

Date: /2-06 '1'7 Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

Time: /5'49 
()~~ ~.~ -!~~ Method: Rotosonic Drilling '70' 1(.)0 -",,,()IJ) ) 'f2~4, ~ 

Monitor Reading (ppm): 2-.4-
COMPOSITE·.SAMPLE.DATA:':: . .... :.~::c. ' ..... :.J/'.::.: .... ;.::;::,:::;, .. ":" :<:.".:.":.,.:,, ..... : . .;.,' ... ,.;:, .. : .': ". 

Date: Time Depth Color Description (Sand. Silt. Clay. Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 
. " .. .' .. ,:~.c ...•.•• : .. , ..... ,.: .•.. , . 

Analysis Container Requirements Collected Other 
TCL VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-Iock-bag Yes Field Test 

OBSERVATIONSI NOTES: . MAP: """":::'. . .... . .. ,. .... ,. 

UV LIGHT TEST RESULT (circle one): +0 

Circle If Applicable: .,.:.. ...... , '.,' Signature(s): . 
MS/MSD Duplicate ID No.: 7~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
.. -, 3 

Page;> ( of 7 -

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-SB- 2..9]) - I I 
Project No.: 6966 Sample Location: MS- Z'1 j) 

Sampled By: IIC./JL 
o Surface Soil C.O.C. No.: C>O~II 

[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: ....... c ..... .. .... .. : ...... 
Date: /2- - ~ ~ - y 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

TIme: /~?/ 
D~~ d!aa)~>~"-~ Method: Rotosonic Drilling J 6 O·-~ \0 

Monitor Reading (ppm): 
/. " ,,;f;r'" 1 At /) J J. "JL /J 'Il "'f) .-.',..1-

COMPOSITE SAMPLE. DATA: .• ......... : ... ,.;: ....... '0: •. , •.•• : •. , .. "".>: •. , ..•.•. ...... .i .• c/: .. :. ,·:,c,. c.:: ......... '~:'· .• :.i:> ..... . ,><: ·.c '"""':'.',.:r::.Jf..,;.. . '. If:;:. .: .......... 

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc,) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA . 
NA NA NA NA 

SAMPLE COLLECTION INFORMATION: c:.: ••.• ' .. · .,': ····c ... .... ,·: ..... ?',,· .. ·'c>.: ....... ··: .. ········\·,.>·:··.: .. ,::: ... :::s:::-:· .••••. cc .•. ·.".,.,,,.: •. :.,, •. ... , ......... ,.: ....... 
Analysis Container Requirements Collected Other 

Tel VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Ught Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: ........ MAP! .•.... ~:~ ':"" 

UV LIGHT TEST RESULT (circle one): + or a 

Clrclei' Applicable: .. ' .... :, .................... .: : ...... . ... . .... , Signature(s): 

MS/MSD Duplicate ID No.: ~~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page -=,'"1' of 7 J 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-SB- 2.. '1.fJ - 1"2-

Project No.: 6966 Sample Location: MS- Z- y j) 
Sampled By: .Jl-L~ 

0 Surface Soil C.O.C. No.: 664// 
[X] Subsurface Soil 
0 Sediment Type of Sample: 

0 Other: (X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE.DATA:. " . .. .,. :: ".:'. :.' .... : .:> ~:.: .. "'" , ,:2±= 
Date: I Z,/ot;;. /'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

Time: /72.4 ()~M ~:~IA~-~J~ Method: Rotosonic Drilling //o-IL-° ./M. I fJ.. ~ tJ.-.!ido . 
Monitor Reading (ppm): 4-""- .o-~ 1',vy -,~ 
COMPOS1TESAMPLE DATA::? ." '. ":". .. ::" :',.' .> ':::::'.: :,.,,:c':'.:);:: ... :,::::. ':::,::: :"":.".,,, :.,..:: .. ~ •.• ~:':'::: .,: ,'. 

:.:. 

Date: Time Depth Color Description (Sand, SIlt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Rea(jings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION:'. "":'",:,,<:,,., """:}':: .. ,:.i::""':"'~:>--::;:C::':: ::.::: ·::::'::':.": .. ·:,,,: .. ';·v·,·: :'.: .' ...... :: ." ':':,. ····:::<:ri)H!H[~~!i@~ 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: .. '. : .. ,.,':: MAP:' : ... ::".,:::,'" .:.".,:.:::,.,:.: ':"'.(::'\::::.: 

UV LIGHT TEST RESULT (circle one): + oc) 

Circle if Applicable: .' ... ' .... .' , Signature(s): 

MS/MSD Duplicate ID No.: z;7~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
.~ 3 Page~ of 7 .. 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-58- ~ ?.l> - I '5 
Project No.: 6966 Sample Location: MS- 2.. 'jp 

Sampled By: Z::/Z. iiL... 
o Surface Soil C.O.C. No.: 6o~~ 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: '" 
. ", .'.. ,. """"'~ 

Date: / L - eJG.- Y 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

Time: I?~'J 4I*~ ~ ) ~ ;tu-~ /.-W-I 
Method: Rotosonic Drilling /ZU -13 0 

.. 1114.. ~ * ~ "J A..If!>t-Monitor Reading (ppm): 2·B _ 'V-" 

COMPOSITE SAMPLE DATA: , '. ",' '., :'.', : ... <,..... :.' .... "'''':' ",>:,.,,,,,;>.,.,.' .. :' ... ('/',:, ~~/ .. ,~ :-::::" ... ,;",);" . 
...... ,. 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION:;' .". "." , .. , .. " .... ,<.,/" ... "', ... ,.:, .... , .. ,.:,",:,:.':, .. , ... :, ...... '.' 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPl - UV Light Test sm. zip-Iock-bag Yes Field Test 

OBSERVATIONS I NOTES: '. MAP: ~7·:·C::::·.:· .... ,·"",:.,·<::·,.,· 

UV LIGHT TEST RESULT (circle one): + orO 

Circle if Applicable: .,:.,:., . ','. .,:C::C ' .. ,. Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Pag~~ of 73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: oo3-S8· 2-"JY - /4-
Project No.: 6966 Sample Location: MS· 2-9P 

Sampled By: /"X/J~ 
0 Surface Soil C.O.C. No.: Qo <1::L. L 

[X] Subsurface Soil 
0 Sediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: ' .... '. . ..' .. : .... ;.,: ......... : ..... ::: ....... ~ . . .•. :., :":"'>" . ........... 

Date: I "Z.. / tJf:?/'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

TIme: / ,jOe) I~ ~ _A 
.Au IL..... .-II 

J'k 
'-:::;;(f ).4'IIIN ~ ." ~r 

Method: Rotosonic Drilling (30-/3~"-1 ~ 7* :3 g"" 
· ... ~/~ 

Monitor Reading (ppm): 6,0 
COMPOS1TESAMPLE.DATA: . ... ....... . : . ... :.::· .. ··.·~.:.·:::·::·r·: .. ":',.::::: ... ;: ...... : .......... / .'. '" ....... <\:/::: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ··.: .. : ... :).:· .. ···.:···· .. \· .. ··· ... ··· ... ·· ...... ··.~·.··0. ".;.;:;:/:i=::;:";':""'" ," 

Analysis Container Requirements Collected Other 
TCl VOCs 2 oz. Jar Yes Laucks 

NAPl· UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: . . MAP~ .·::i:~:!!i:h~[:[,i;j;i:~ii!U:!!!iii;;i!ii 

UV LIGHT TEST RESULT (circle one): + 00 

CIrcle if Applicable: . ....... : .... : .... Signature(s): 

MS/MSD Duplicate ID No.: 7/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page0i of 73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-58- S Z i) - <.:.> j 

Project No.: 6966 Sample Location: MS- J2.j) 

Sampled By: JLI..v< 
o Surface Soil C.O.C. No.: 00<;1-/3 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: , , ~ " 
'",'" "''i'''''''"i",,: 

Date: IZ ~ e--Y7 Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

Time: /7~1 ~/~~~ I~ Method: Rotosonic Drilling O-l Q -:r~ 
Monitor Reading (ppm): d,4-
COMPOSITE SAMPLE DATA:,,\: ",," , 

, "''', ,"',"',,"""'<","" '.'. 
,,", "',h,'"":,."'""""",y',,,, 

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION:" " 
'"" ","''''' , "", -::-.... ,.,,", <>,' , 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: . " ' ',' MAP: " ,/.".'':':'' 'ii","",:':", ' .. """,,', \:;':,q("',,,.,"" '/"', 

UV LIGHT TEST RESULT (circle one): + or f) 

Circle if Applicable: . ""::,i;""'" ''''''''''' Signature(s): 

MS/MSD Duplicate 10 No.: 

7~ See note. 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
6Z. 7" 

Page of" 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: oo3-s8- $2. j) -oL. 
Project No.: 6966 Sample Location: MS- l 2... p 

Sampled By: ..J '-L'T-<'" 
0 Surface Soil C.O.C. No.: 00 ~/l ~ (jd'l-/ 'f 
[X] Subsurface Soil ~ t.;w~ 
0 Sediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: ......... :;t.: . : .. ' ..... : ....... : ....... :--; .. : .•.... ' .............. . ....... ,"' . ..,,::.: .. : .. 

Date: /2--- e -17 Depth Color Description (Sand, Silt, Clay, Mo!sture, etc., 

TIme: -?'f'o., .I7~~ ~ ~~~)N"/ 
Method: Rotosonic Drilling /Q -2..-0 tJ~ .d Monitor Reading (ppm): 4. 3 ~ 'AI~ 
COMPOSITE SAMPLE DATA::: '. ... '. '.' : ......... : .. : . ...: ......... /.; .... .::;.~: ........ ' .. :' ~.::;; .. :-
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION:. '. ( ..... :::.- ... " .. ' ...... ; .•••.• .. ; •. ;../:·i .. ::;·:·.· .. :··;.·.::.:::.·: .. :.:;··:"- ..•...••....• : ...... ·:··:::·:'!::i~!::) ~:j~:H:(t@ 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm, zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: .. '. .. '.: MAP: .. :.; .. : .. , ................. .... :: .. '. ...... : .... ; .... "':.:;"' .. 

UV LIGHT TEST RESULT (circle one): + or [) 

Circle if Applicable: ' .. ...... Signature(s): 

MS/MSO Duplicate 10 No.: 
06 'lfdb See note. (Jo3-58-P?Z' 

/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 
03 73 

Page of 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: OQ3.SB- 3 Z. P -0 '3 
Project No.: 6966 Sample Location: MS- 3LJ> 

Sampled By: JI.. z::.z.,c 
o Surface Soil C.O.C. No.: ~(j~.? 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: ....• ...... . .... . ... ....•... . ........... /\ .. ::// . 
Date: /L-S-'r7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /e/::i-

'+~ M-,~ -;Q--MMi/ 
Method: Rotosonic Drilling Z'" '.3 0 

A ~ tL"" ,~ 
Monitor Reading (ppm): /§,~- "J'''''' 
COMPOSITE SAMPLE. DATA:' .....•............. ) .... .c:::- .... . -.:-.: ............ .. ·V··:·.·:··· • .• : ..... / ........ ..., ..................... ....•... 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE.COLLECTION INFORMATION: .. . ..... : .. : ... : ..... ': .\ .. /..... ·.······ .. ···· .. ···;-.. .... .,..·u··;:..···.···.·.······ .. ···· .. : .. " .' ..... \: ... /':'!~ ............... 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Yes laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: .. ..... ... MAP: . ... :-.~ ..... : ... ~ .......... 

UV LIGHT TEST RESULT (circle one): + or B 

Circle if Applicable: ....... ;.:.\ ........... . .................. . ....... : .... . .i ..... · •. Signature(s): 

MS/MSD Duplicate 10 No.: <7/~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
~fZ . 73 

Page of 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-58- ~z..'j) - at--
Project No.: 6966 Sample Location: MS- 32...P 

Sampled By: J'- ZT"-. 
0 Surface Soil C.O.C. No.: (Jo4/'l 
[X] Subsurface Soil 
0 Sediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE.DATA: ..•.. ....... .. .. "',i"""""'::":""'.·'" ..... , ..... , ..,.' 

Date: /2.. - 8 -7 "7 Depth Color Description (Sand. Silt, Clay, Moisture. etc.) 

TIme: /B3c> 

dtron ~J~~p) Method: Rotosonic Drilling 3d - 4 0 

Monitor Reading (ppm): 2... z... I vi A. A.A tL.- ) ~ "1' "P' ...... -, 

COMPOSITE SAMPLE. DATA: ' .... ".,. ... , ..... :, .. '.' ... : .. , .\:':'i.·'··/ " ... , .•. ,,,:;,.,.,,,.,., . .),'.,. , .... ,: ...... ,'. ':"', .,;.; ....... . •. ...;.: ,., """"''''/:.,,:,::?,,,:,,,,:,;,:, 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION:. . ,.,..> .... "" ...... , .:, ... .,..., .. :' •...... .•.. : .... :.:,':',,:::/:>y . .• : •..•.•. , .•. :.:, .•... 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. ziJrlock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: ".,.;;;;.,:.:",,':, ..... , .. , .... ; .. ,'".: ..... " ......... , , .....•.. 

UV LIGHT TEST RESULT (circle one): + or () 

Circle If Applicable: .... Signature(s): 

MS/MSD Duplicate ID No.: 

~/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: oo3-s8- 32 D - u :> -
Project No.: 6966 Sample Location: MS- .3 z.;:> 

Sampled By: JZ/r-" , 
0 Surface Soil C.O.C. No.: Q o:c/3 ~ {)oW-£. 
[X] Subsurface Soil Z;1J d r:' 
0 Sediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

GRAB SAMPLEDATA~' . ,,,':' ... " .. ,. .. > ..... : . .' .>. ".: . ... : .. , ", 

Date: 12-- 8 -~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /~oL l:frM ~)~~)"ll.. Method: Rotosonic Drilling 4()- 5(.) 
,.v/~~~ ~ Monitor Reading (ppm): i7. ~ 

COMPOSITE SAMPLE: DATA::' .. ." .. :; .... <.,:., ... . .... c;::.:.;:: .... : .. : ..... ,<:/ .>: ......... : :., ..... ,.:.: .. :: ... : .. , ... ,><,:.".: .. , .. ,.: ..... :> .. ,~::::,:,:; .: . ..... : ... , ··· ...... "··c·.,,· .. :,· .. ·;,,i:> 

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION:" C":'';'" : " .... y":::().::.:.: .. ::." .. ".:,',,,., ...... y,,: .... , . .::; .. ,,:' ',:,,' ,',.:.,'. ",::):'::;"?"" .....• " ... ; ...... ,.),. . ;·::::::~:~:i;'::i:j!!f:jj!}j:H!!~!!!l;i.!i:: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-Iock-bag Yes Field Test 

OBSERVATIONS I NOTES: .:: :e, .. :.· ... ....... :., .: ..... :.;. :." .. , .. ,:., ., ... , MAP: .: ..... . ....... " ::::(,.,'::"':""'.;» . 

UV LIGHT TEST RESULT (circle one): + orO 

])0 j?/ 5 //)'] <;; V 

Circle Jf..Kpplic.J9!e:·· ... " .. "';':>,<:.'" •. : .... ,.,, •.•..• ;, .•. ,: '. ",'" '" .. ..... :, Signature(s): 

( MSlMSV Duplicate ID No.: 
See note. Oo)- 5~-.P/2... - 07 

---



SOIL & SEDIMENT SAMPLE LOG SHEET 
66" lJ 

Page of 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-58. 3Z. 1) - (.) /p 
Project No.: 6966 Sample Location: MS· "5 2 1/ 

Sampled By: JL /7-<-
o Surface Soil C.O.C. No.: d~~"~ 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB S~MPLEDATA: , ,',., .. , ".' ..... <' .. ; . , .. ,.,."".,."",.,,;;,';:';'''''''' 
Date:/WI97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

TIme: 1 1,17 

~n J:::tr:~~~ Method: Rotosonic Drilling ~J -'=. Cl 

~ Monitor Reading (ppm): / t!. , ~tI.'JI ~~ 
COMPOSITE SAMPLE DATA:"'" .,. ;.< .... ::", 

'" :,.' .. '.;;:;:"'';:., .:". :""'; .. '" ... , .•.. ,.',., ~"""''''~'' 
Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: .. ,"",'.;.,.>.~.,.".;;"., .. ;; .. .' ', .. ,:", ... ,., .. ;;;;'."'.""":"" .... ' . ., .. " .... :.:'>;>;:;:"""""' ... ,.,., ..... , ....... 

Analysis Container Requirements Collected Other 
'" 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

.. 

OBSERVATIONS I NOTES: .' MAP: .•.. ,., ... : ... :,.::;.:~ ";:";-':: """''''''', .;;,.~ 

UV LIGHT TEST RESULT (circle one): + or 0 

Circle if Applicable: . ,. Signature(s): 

MSiMSD Duplicate ID No.: 

?7~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 6
0

7 of 7 J 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: OQ3.SB- 'j ZoP - <:.) '7 
Project No.: 6966 Sample Location: MS- "32..']) 

Sampled By: JLZ/~ 
o Surface Soil C.O.C. No.: oO<//i. 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: ...•.... .'. ""' .. '"~co:. -:':-":<"':c/':;'·'c'·c'·"':"':'''''·'·''''.' .:.:,'c·· . ".' , .."""''''' 
Date: /t.-&-Y7 Depth Color Description (Sand, Silt, Clay, Moisture, etco) 

Time: 2-<l ?3 
()~ ~1)~' 6 0 .70 Method: Rotosonic Drilling M ? I'~ , ~ 

Monitor Reading (ppm): /. 7 
COMPOSITE SAMPLE DATA:,,. ",' ···c,· ... :,,': "";cc"/·:,,,:.,::':,""i ""',.:",.,., "::'~'~'="'::':;" "":':·:::·:·(·)/1 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA . , 
SAMPLE COLLECTION INFORMATION: ':'-""""" .,,,.,' .:} :.:,' 

,:.,- .... 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: ,.' " '. :.: .. .. ,.".), MAP: .Y' , .. ,.,""'", "":'''''''''':''.:':''',:;:0; " .. ".'." 

UV LIGHT TEST RESULT (circle one): + orO 

CIrcle if Applicable: ·'C.'·'C·' . " '."'.' ..... ::'. ·' .... >c.\c ... Signature(s): 

MSIMSD Duplicate 10 No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

pag~8 Of"]} 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-58-"3 L D - o~ 
Project No.: 6966 Sample Location: MS- ~~Q 

Sampled By: l:"<"/../£'-
0 Surface Soil C.O.C. No.: ~ti<Z:::..i 
[X] Subsurface Soil 
0 Sediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: 0 High Concentration 

GRAB SAMPLE DATA: . '. ' •• > '" .•.• "', ...... """>"'r."" .• ,< 
Date: IL - B-9 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: '1./-:)1 ()~~ M)~ ~/~(~ ~ Method: Rotosonic Drilling 7° -8 () 
Monitor Reading (ppm): Sr. 0 

~ 

COMPOSITE SAMPLE DATA:' ..... '.',.,. , .... " ' .' ..... ....... . :.·:·.i ...., > ...... :, ' .. ,."" ... ,,,,,,, ........ ;." ..... .,. . .... ' , ........ 
. .. ,,>'"'»'.,,'','.''''''''''' 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ... .,. ,.' ......... ,.:':, .. ,. .f.· ..... : .. ~. 
. ::~:!:!!:::;:;:;:!:i}::::!:!:::::::·:::: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: ., .' " .. " .. , :.,."','" 

UV LIGHT TEST RESULT (circle one): + or D 

Circle if Applicable: ,. 
Signature(s): 

MSIMSD Duplicate ID No.: '-
See note. n~~ 

-7 ,. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

P 
6'~ t'?3 age 0 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-88- ~ L () - 05-
Project No.: 6966 Sample Location: MS-l,.l.P 

Sampled By: (~L.J.'-
o Surface Soil C.O.C. No.: (j,04/.'f 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: .">'>,.,"" .. ,/: ....... .'" .. , ..... ." .,.",.~''''<' 

Date:/~ - to -77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 2/0Z-
15~~ ~)~/~/~-~' L.f~{~ Method: Rotosonic Drilling 8 u -9 0 

Monitor Reading (ppm): i 34- ~ 
COMPOSITE SAMPLE DATA: .. :, ..... ,., .. , .. ' ". ... , .. , ... :::::- . : ... ,:,.: ....... :.>.;.:,.,; ... / ... ';,." .... , ... ; ... ,:.,."" .. ,.,:,:,:, ..... : ... :, .. 

'''" .>' 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLECOLLECnON:INFORMATJON:' .",.>:,." .. ":".' .... ;.;... ,'. ;;",';":."..' •. ,':" .. "., ... ,','\ ...... " •.. ""':': .. ", 
. ·'}""'::··("":,(ii',""\:"'> 

Analysis Container Requirements Collected Other 
TCl VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Light Test sm. zip-Iock-bag Yes Field Test 

OBSERVATIONS I NOTES:,. ' .. , .•...... . ". MAP~ ' . ~,~?, ': .... ;:. .. , ... 

UV LIGHT TEST RESULT (circle one): + orQ 

Circle If Applicable: ,,...":":"',,,:;;", '>'" .,,' '"" Signature(s): 

MS/MSD Duplicate 10 No.: 7?/~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-58- :; 2.J) - 1O 

Project No.: 6966 Sample Location: MS- ~2...D 
Sampled By: TA./ Jt. 

o Surface Soil C.O.C. No.: C>o¢/1 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: ,', ",","'"" - ',' " ,;"" ;', " 
" .. ", 

",,' .. ;,',; .. ,;d;i .... + 

Date: /2--8 -1 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

Time: 22.2..-' (J~M M)~."'~" k~,~ 
Method: Rotosonic Drilling ~(J - (ac) ~}rrtvLA.. ~:ta- ~'I )~. Monitor Reading (ppm): 8'7 
COMPOSITESAMPLE,DATA:',' ", , ,>?,,>,;,;,' ',;','", "';,',,',:,,,' ,;,,,,,;,,;;, <,;, .. ";/ ;""b ',;";,,,,,,;,,,);,,,,,,,. <",,';-:., '."'; ". )'i,');""'.' ", .. ",; 

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION:. ;.,.;. "'+ .. ; ',' ""0<. .<.'.,.+"',;':,',"' .... ' .. ,' ' ..... : ... 

Analysis Container ReqUirements Collected other 

TCl VOCs 2 oz. Jar Yes Laucks 
NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: .... MAP: "; .. ,,,,,,,,';;,;,)';., .'.' ,,\+> .. ,.,., ",' ·,.,;\,',,'ii/.\";,;;"" 

W LIGHT TEST RESULT (circle one': + orO 

Circle if AppliCable: ,. Signature(s,: 

MS/MSD Duplicate ID No.: 

'7?~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

page7! of 73 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-58- .5 2. P - ~ / 
Project No.: 6966 Sample Location: MS- 3LJ) 

Sampled By: .Ji./TA:-
[] Surface Soil C.O.C. No.: oo£L·~ 
[X] Subsurface Soil 
D Sediment Type of Sample: 

D Other: [X] Low Concentration 

D QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: .' , ,.: ..... ··'·"·'·).'\:,"i) 

Date: /L-~-y7 Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

Time: z.z....,L ~ ~)~7ltr 
//cJ 

'V 

Method: Rotosonic Drilling /GJO - M' I ~ A.."A I a.. ).AJbt 
Monitor Reading (ppm): 11.3 ,wi ~-.. 

COMPOSITE SAMPLE. DATA:·i" . "'·"'", .• ,,:.i':i """ ' .. ,.,' '" ,'" ", --,.,. ,.,. .:., .' .. " ,'<.':/ . ,.,', 'i""<\'. ··i. ,<.,." •• ::,'"," . 

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA ~ 

SAMPLE COLLECTION INFORMATION: .' "" "'>"" "."""""""",' . "".,··,·,,/i'''· 'i·····' . ':.:. _:h:':'::>.:;::i;;i'~</<Hr 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: MAP: " . ~ ."",:::~--,. ,.,--, .. ", .. .. ' "."i'i 

UV LIGHT TEST RESULT (circle one): + orO 

Clrcle if Applicable: .,<,i,. .i' ,., Signature(s): 

MS/MSD Duplicate 10 No.: ~~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: oo3-s8- 5 z... 1>- ( 2.. 

Project No.: 6966 Sample Location: MS-.3 2....J) 

Sampled By: .J'-a~ 
o Surface Soil C.O.C. No.: O()Q/3 t. (Jo tf/.:t 
[X] Subsurface Soil :t 
o Sediment Type of Sample: put'" 

o Other. [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: . . :... . .... ··.u .. ;:.;···.i.··.·,... ... ·· .. • , ....•.. '. . . .•...•...•.. : ..... , .•.. ·.<i":·' . 

Date: iZ,-fj -Y7 Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

Time: ""LJ'~ 
~N ~)~) 

7r:. ,,/bJA ~ "II 

Method: Rotosonic Drilling tIQ-Il.. O *,.." )~ Monitor Reading (ppm): i6",1 
COMPOSITE SAMPLE DATA:.:· ~"" .' ............... : ..• : .•. ,: ..... ", ..... : ....... / .............. ;» :'''~ : ..... , ....... , ...... ,. --. '. 

Date: Time Depth Color Description (Sand, Silt. Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: .....•. , .... . ........ , ....... ,.; ....... , .... : ..... ) .......... ;. . .... ". '.' 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: '.' .... MAP:" .... , ......... ,." ......... : . .: .... :; .. ,., ... 

UV LIGHT TEST RESULT (circle one': + orO 

Circle if Applicable: . Signature(s): 

MSIMSD Duplicate ID No.: ~/~ See note. ~)(j) - 5.8 - 'D FL - 68 



SOIL & SEDIMENT SAMPLE LOG SHEET 
73 73 Page of 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: oo3-S6-:J 2..£)- 13 
Project No.: 6966 Sample Location: MS- ~..;.."]/ 

Sampled By: JL-/pc 
o Surface Soil C.O.C. No.: "2J o..p-j 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
o QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: .,;'., . , .. . : ,. 
' .. ,.".",.,."", 

Date:1Z/€?J/y 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1..39" 'I ,..-

~/..h- ~)~;:a--~~)~ 
Method: Rotosonic Drilling iL;:.-/l-' 
Monitor Reading (ppm): 3.4 
COMPOS1TE SAMPLE DATA:' ''''''''\)'<'' '. "'.""'.""'>< ., .. :: •..•. ,:,:,::,." ..... :~,;., .. "':'" ':"""""",0 

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 
~ 

SAMPLE COLLECTION INFORMATION:.' <,:". .":"<".,. .... , .... ",'« <':"'\' ,:","':,' ':.:.;, •. ,/':." •... ,/<".: " ...... ''';>;',:,> '.""""'" 

Analysis Container Requirements Collected Other 
Tel VOCs 2 oz. Jar Yes Laueks 

NAPl - UV Light Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS I NOTES: .':, MAP: . "';""":""":'., ""', .. ", .. ':'.'" ,'« 

UV LIGHT TEST RESULT (circle one): + orO 

Circle if Applicable: .... ,. , .. ..' ," Signature(s): _ 

MS/MSD Duplicate 10 No.: 7/~~ See note. 



APPENDIX A.1 . 

SAMPLE LOG SHEETS FOR SOILS - BACKGROUND SAMPLES 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page-L of 10 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-5U-gIQ-ol 
6966 Project No.: Sample Location: .~~ 

Sampled By: . Lc=\.1 O\!Cl)iC.KGct 
[] Surface Soil 
[Xl Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

GRAB SAMPLE DATA: 

C.O.C. No.: 

Type of Sample: 
[Xl Low Concentration 
[] High Concentration 

Date:Og/ l3/~ 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: oq1.~' 

Method: DPT(SciC (D~ ') 
Monitor Reading (ppm): N/A. 
COMPOSITE SAMPLE DATA: 

Q-3 
Date: Time Depth Color Description (Sand, Silt, Clay, M'Jsture, etc.) 

NA NA NA NA 

Method: NA NA NA 

NA NA NA NA 

Monitor Readings NA NA NA 

(Range in ppm): NA NA NA 

NA NA NA 

NA NA NA NA 

NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements 

TCl VOCs 2 oz. Jar 

NAPl - UV Light Test 4 oz. Jar 

TCl VOCs 2 oz. Jar 

TCl SVOCs AND PCBs 8oz. Jar 

TAL Metals I Cyanide 8oz. Jar 

Total Organic Carbon Collected in jar with metals ,0) ~ )'Z. 

Hexavalent Chromium Collected in jar with metals -.J 

pH" Collected in jar with metals 

Eh' Collected in jar with metals 

Ferrous Iron' Collected in jar with metals 

Sulfides' Collected in jar with metals 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and SUlfide'~wili be performed on 
samples designated for hexavlent chromium matrix spike analysis 

U7~ffiO" 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Collected 

I 

t-C_i_rC_le_i_f_A.;",P;".PI_ic_a_b_le_: -r--------------------I Signature(s): 

MS/MSD Duplicate ID No.: .~ /2 /- . 
See note. (~~~r~ 

Other 

Field GC 

Field Test 

Laucks 

Laucks 

Laucks 

Laucks 

Laucks 

Laucks 

Laucks 

Laucks 

Laucks 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page....2". of I 0 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-S'd. E01-o I 
Project No.: 6966 Sample Location: ~~ 

Sampled By: -r. :h6It·])(:~ 
[] Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
[] Sediment 

°&¥growJ ~ ~') 
Type of Sample: 

[] Other: [Xl Low Concentration 
[l QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date:~/ 1"3/Q, Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: O'tSc 0-3 . lb" - j~. \"'tlI- '\ (7;~1 .~~. S4-~ ~ Method: OPT ( ~iL &Re) 
Monitor Reading (ppm): ~/A 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 
, 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar ./ Laucks 

Total Organic Carbon Collected in jar with metals -, ( I) 802, v' Laucks 

Hexavalent Chromium Collected in jar with metals ...J Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iren' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Aoo',," I" pH. Eh. I,"", '''''' ,,' ,"Ifid~~ 0·, ~r~h SA.~ 
~ 1-2 p~~) r ...... ,Lj samples designated for hexavlent chromium matrix spike analysis ~-3 ~i t! On separate shee by FOL ,II 

UV LIGHT TEST RESULT (circle one): + or - (0 I 

~;J/p. 
Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: ~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-58. ~-Ol 

Project No.: 6966 Sample Location~ 
Sampled By: ~tII.&:i5idC~;D~ 

[] Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
[] Sediment 

"Bv~[Q"'~ ~~Il; (Gab) 
Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: rf6/ r~/q1 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I ()'Sii o -~ rtei- "S,rOvA qo7, S'I~~ (D ~ 2. .~ I 

~J Method: DPT (f.oj( (dt£i u...~i~ ,t.aol\, , O,~- J 2,~~<~P 
Monitor Reading (ppm): ~/A ~~Il io7J 
COMPOSITE SAMPLE DATA: I 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

. SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

. TCl VOCs 2 oz. Jar Field GC 

NAPl· UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar / Laucks 

Total Organic Carbon Collected in jar with metals -, (0 ~ t7L V Laucks 

Hexavalent Chromium Collected in jar with metals -J Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

. Ao.'",. loe pH. Eh. ""00' ,," ,,' .ulfi'~ ""~ 
samples designated for hexavlent chromium matrix spike analysi 

UV LIGHT TEST RESULT (circle one): ~/tJ, - On separate sheet by FOL 

$d~~ O-j 'BroWn 

~i 
I-Z 
2"3 /L~ c/(A~ 

-{or ~~Wl (J.J~JQ. J ).~ .. 
Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page4.... of J..Q 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-sl\~-Ol 

Project No.: 6966 Sample Location: 'Pk~ 
Sampled BY:-r.D~~kb~~ 

[] Surface Soil C.O.C. No.: U 
[Xl Subsurface Soil 
D Sediment 

~rotlvd ~~k(G~) 
Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: Olb 113 1~1 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1115 
Method: DPT(SO' l (.r,re) 0-3r~ By-ov.>l\ Silk, r~ (c:e~) Monitor Reading (ppm):~A 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 
; 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar / Laucks 

Total Organic Carbon Collected in jar with metals ....,(I)~ DO"Z.. V laucks 

Hexavalent Chromium Collected in jar with metals -J Laucks 
pH· Collected in jar with metals Laucks 
Eh· Collected in jar with metals laucks 
Ferrous Iron· Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Aoo'ysl, loe pH. Eh. I,.,", I,~ ,,' ,"Ifi'~ 
samples designated for hexavlent chromium matrix spike analysi 

On separate sheet by FOL 

I~~ UV LIGHT TEST RESULT (circle one): rfo or 0-. i -g,,"~,V\. (]\ 

~ 
I ... 2. 

t 2.-3 

Circle it Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 
See note. 7-=)k~ 

, 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-sEl B;a - 0 I 
Project No.: 6966 Sample Location: ~gz • Sampled By: T.'~o"/r,~C1<~ 

[] Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
[] Sediment 

~~rolA.V\d~ (G~2 
Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: O~/I~/'l1 Depth ~ Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Il 2.0 
~3 ~~ ct07') <;;.~ l~ <;~ o. G) ~ 2..~ " 

Method: OPT (S,il ..i:.t2eJ ~~~~\ ~\~"- ~ ~ Z,~ -3;c) C~ Monitor Reading (ppm): tJ/A I~ ~~ \01,., 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals .., 0) ~ .02.. V Laucks 

Hexavalent Chromium Collected in jar with metals -' Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Aoolysl' ,,, pH. Eh. ',rr,", 1m, 00' ,,'fid,,';11 ~ 
samples designated for hexavlent chromium matrix spike analysis . 

?n ~ sheet by FOL ~ ~q 
~ UV LIGHT TEST RESULT (circle one): + ,1/A' 0- rc~~'\. ~i t c.t 

~ 
1-"2,. f'. 
'2.-~~ ~lwIL~~ 

it~t\Uc! 

7) 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

77A~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~ of ---19 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SlI:~ 'QI 
Project No.: 6966 Sample Location: '%04-

Sampled By: -t:~\-\I\/l7b~ 
[] Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
[l Sediment 

'Boc~l'CU-it:L ~el~(~ 
Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()9>/\'~/(l1 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 11-5"1' ·h'-'J-~ 9d-'j~(~ Method: DPT(~il CCee {)-3 Monitor Reading (ppm): U/A 'B-~(\ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 
" 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals ..-, (0 Boz. Laucks 

Hexavalent Chromium Collected in jar with metals .-oJ Laucks 

pH' Collected in jar with metals Laucks 
Eh' Collected in jar with metals Laucks 
Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• A"",;, '0< pH. Eh. ,,"'"' ;m, '"' ,"'fid"~ 
samples designated for hexavlent chromium matrix spike analysis 

On separate sheet by FOL 

7~iA"'· 
0-/ ~.IL. S:n.Jf.r\ 
1-2 <:;\lt1~J 
Z~~ 

~ U 

Circle it Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

Z;/;f~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page..:l of I 0 

Project Site Name: NIROP FRIDLEY (Phase I) Sample fD No.: 003-Sll-F.d5.-o 1 
Project No.: 6966 Sample Location: "Bb 05 

Sampled By: G~~l-V\ 71:.Did:~ 
[] Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
[] Sediment 

.~~~€(~ 
Type of Sample: 

[l Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:OO/i~I~'1 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I'ZZL? 
Method: OPT (~"il~) 
Monitor Reading (ppm): ...vA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TeL vot-s· 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar / Laucks 

Total Organic Carbon Collected in jar with metals -, a rf'l. (I) V Laucks 

Hexavalent Chromium Collected in jar with metals -J -t" l:lm titl.J~ Laucks 

pH' Collected in jar with metals 1 Laucks 
C:h" Collected in jar with metals Laucks 

. Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• A~lys" I" pH. Eh. I,rr", '''rr orr' ,"ff"~ W;1I~ 
samples deSignated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (circle one): ~//J. - On separate sheet by FOL 

0- \ i5C"aJ f/\ QI11 \'~ 

~ 
1-2 1 
2·-~ 2·5 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: (!ofi ~ded 
See note. Z7~d-00 3 - 5- <:r - :P /' /- 01 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page1Lof~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SQ;"R03:Q I 
Project No.: 6966 Sample Location: 'E~~ 

Sampled By: -r.""1:b~ / .. r-.;~ 
[] Surface Soil C.O.C. No.: '-' 

[Xl Subsurface Soil 
[] Sediment 

~~ToIA~ ~eC~b) 
Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ()o.,/I·:l.I~"1 Depth Color Description (Sand, Silt, Clay, Moisture, ,f!tc.) 

Time: 12.t;'.r; 
t/-3 "&-oWt1 .s~ try ~~d CV12c() 

Method: DPTT~~I (~?) 
Monitor Reading (ppm): ~/A 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: , 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz: Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar ./ Laucks 

Total Organic Carbon Ccllected in jar with metals -, (i) ~ trl:. V Laucks 

Hexavalent Chromium Collected in jar with metals .-J Laucks 
pH" Collected in jar with metals Laucks 
Eho Collected in jar with metals Laucks 
Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

. Ao*', ,,, pH, Eh, ',ITo", ,roo 00' ,"'fid~~ 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT Id"'''"'VA " . (}:nieparaE;;~L Q IIr .G~ V 
1-2 I 2-3 

3·-JJAsl swlecl d'kue ~ 
Circle if Applicable: Signature(s): .... -

, 
MS/MSD Duplicate ID No.: ?7ij~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of~cJ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-sq.- gc1-01 
Project No.: 6966 Sample Location: 'BG:O 1 

Sampled By: .-r:;:~d::~/r:~~ 
[] Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
[] Sediment 

1k~ro~ ~k{~) 
Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 00/1'3/c:n Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I$LI{ 
B.~ ~ fly SJ"c/ (L;r2y) 

Method: ~ Seil ((;if(1e [J-g·5 
Monitor Reading (ppm): ...v~ 

COMPOSITE SAMPLE DATA: ., 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz.Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals -, (I) lS?crL Laucks 

Hexavalent Chromium Collected in jar with metals .-J Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• A""", 10< pH. Eh. I,,,"", ,roo 00' "Ifi"" '"II b, p,rlo~~ 
samples designated for hexavlent chromium matrix spike analysis 

UV LIGHT TEST RESULT (d,d, o~ /1>' /~----- On separate sheet by FOL 

0-/ BJ'Wv)rI1~ 

~ 
l.-z J 2..~Z·S 

~~/J./ 2·5 / 
Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

77/Y~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page to of -.J.Q 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-Sa an.. -0 I 
Project No.: 6966 Sample Location: .~ 02-

Sampled By:"\:" ~rV\Z \,~~~ 
[] Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
[] Sediment 

~~VO.l~ ~l£: {~\:0 
Type of Sample: 

[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date:Ofrl/r3Ja., Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: !3J) R-ow/J s;,/lys-'~ pep Method: DPT(~rt. CtJ~"') 0-3 
Monitor Reading (ppm): ~/A 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA ! -SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals -, (I) ~ &0'%. . Laucks 

Hexavaler',t Chromium Collected in jar with metals ..J Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• A",,,,;, f" pH. Eh. f.=" ;"" ,,' ,,'fid,,"" '" ~ 
samples designated for hexavlent chromium matrix spike analysi 

On separate sheet by FOL '\ ~ 

W LIGHT TEST RESULT (0;",. ~7 6 ~ 0-1 ~uJ&1 Qi lkj _.A- .A. 
~ 

1-2- J ~ 2.~.;s 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No,: 

74~ See note, 



APPENDIX A.2 

SAMPLE LOG SHEETS FOR GROUNDWATER - TEMPORARY WELLS 



GROUNDWATER SAMPLE LOG SHEET 

Page i of l..j ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- 006- 0 / 

Project No.: 6966 Sample Location: AOc.. - <;; 
Sampled By: "Tit.. t...J i;V 

[] Domestic Well Data C.O.C. No.: i...7L - c.)O r 
[] Monitoring Well Data Type of Sample: 
[X] Other Well Type: TEMPORARY WELL [X] Low Concentration 
[] QA Sample Type: 0 High Concentration 

SAMPLING DATA: 

Date: 7 - a' -9'7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: all<:) Visual Standard mS/ew Degrees C NTU w!!:/1 % NA 
Method: 5;';#;E NA 

PURGE DATA: 

Date: 7-~ - ';)7 Volume pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: fE.tt"J/A/~"" ~~ Initial - - - - - - -
Monitor Reading (ppm): 0,0 . 1 6.,2- /,ol,.. 2.C ::J- 991 /:85 v .. d 9' OklJl:!' 

Well Casing Diameter & Material 2 ~, '7!3 if:7:1t,4 /8,/ ~c."Z. /.:3B v,03 d~·(..Je 

Type: :34 ('Q 5-tE:EL.. 3 ~.81 cJ,~4- /8 .. ( 7fL3 /.5"3 c).O? o (';//J" 

Total Well Depth (TD): 2g"·l1le .rf 7.07 0. <J C; /e.S e 77 '2,~-~ (..),0.5 o (,.'()$ 

Static Water Level (WL): 2CJ~'" ., 7, if c),&} 7 18. e '}tJ 2.1~ (.).6 S Is"L o{,,,,$' 
...I. "'~..L 

One Casing Volume(g~~,,".7 

Start Purge (hrs): d ~a<:;; 

End Purge (hrs): o IdS' 
Total Purge Time (min): 49 
Total Vol. Purged (g@b)) 3.S-
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TC L Volatiles HCI (3) 40ml VOA Vial ,/ 
TCL Semivolatiles NA (2) 1 L Amber Glass v' 
TCL PCBs NA (2) 1 L Amber Glass / 
Cyanide NaOH (1) 500ml HDPE ~ 

TAL Metals (Total) HN03 (1)1LHDPE 0/ 

TAL Metals (Dissolved) HN03 (1) 1L HDPE ---

OBSERVATIONS I NOTES: 

'S+cE1 
,84 Stick up of ~above ground level: ft. Filtered TAL Metals Sample ID No.: 003-TW- 00 ~ -F1 

V£A7 5/~ ,t<6cAA-ye v 4-6'".,,;/\/ /L. 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: ~~ 

!) c: ""<.IT: 

D 
C~;' 

:s fll, t<!!:: 
0110 .... 
'-"';"'7"";. 
.IC·S Til.,. 

r-§11t!&/,. 
\::""" .... fi< $/ 



GROUNDWATER SAMPLE LOG SHEET 
7. U ';) 

Page - of 10 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- Po7- &)1 

Project No.: 6966 Sample Location: ,PO? 
Sampled By: T-!. L.; 1/</ 

[] Domestic Well Data C.O.C. No.: 
; 

'-Z""L- 003 

[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WEll [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 7/1/ /~7 Color pH S.C. Temp. Turbidity DO Salinity Other 

O()~> -Time: Visual Standard mS/em D~rees C NTU m~/l % NA 

Method: ~;(;J-f.,/f(c. :If. 8/11'11 h-.8} ,774 2.."',7 ,,"S3 /.83 o. u3 NA 

PURGE DATA: TIIAI£ 

Date: 7////97 
rlH~~ .J' 

pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: ~E,uJ¢,/~C;, 
.... 

b7') ~ zz .. ') ,. ?yr 0,/6 810..1 Initial 0,0 ~ 

Monitor Reading (ppm):". 0 ."r'-j - - - - - - ,\ 

Well Casing Diameter & Material flO - - - - - - I' 

Type:S;I.!:C" I .3'/</,( 2!J 7/) 6'.8 t.. ,15L L /.:j~ 9i''j /. 7"$ c.), c.J 3 °a:"Z'} '" 'A ~-J 

Total Well Depth (TD): Z. 1..;10 ~ ~.~I .778 LI, I .:JJp!7 1~7Z 0.03 s /-?1J'./AI 
Static Water level (Wl): ZO, 77 

.- t:.€:;r ,171 2..7 zp v. . '-' tb3¥ I,~ '3 0,(11 ; I 

One Casing Volume(g~<" 68 ~" GJ1) .774 20·7 /83 ~ t31 eJ ... d , (( 

Start Purge (hrs): &Od, 1 
End Purge (hrs): 0033 
Total Purge Time (min): 30 
Total Vol. Purged (Ql!iffJ: /lj 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ./ 

TCl Semlvolatiles NA (2) 1 l Amber Glass .,./ 

TCl PCBs NA (2) 1 l Amber Glass ../ 

Cyanide NaOH (1) SOOml HDPE ./ 
TAL Metals (Total) HN03 (1)1lHDPE .,/ 

TAL Metals (Dissolved) HN03 (1)1lHDPE ./ 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: Z,Zc) ft. Filtered TAL Metals Sample ID No.: 003-TW- /' tJ 7 ·F1 

I?~;lt.e 6GJ(.,..,1 linIN 

~o II..-, ie tbC040
( / M'~ 

Circle if Applicable: Signature(s): 

MSfMSD Duplicate 10 No.: 

0~ 



GROUNDWATER SAMPLE LOG SHEET 

Page 3 of 4f 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-nN- po~ -00.J\ 

Project No.: 6966 Sample Location: p 0 3 
Sampled By: TR ld"..l 

[] Domestic Well Data C.O.C. No.: '-l L - 004-
[) Monitoring Well Data Type of Sample: 

.. 

[Xl Other Well Type: TEMPORARY WELL 1Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 7/11./<t7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 2.llo Visual Standard mS/em D~rees C NTU m~/I % NA 

Method: PEIt/~ fA / 11r.- O/, irE MAl G..G.7 /.0:) /6.7 ~~:I /. 24- o,<J<f NA 

PURGE DATA: -rIMa 
Date: 7/1'-1'77 ~I) 

pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: .PEA' I ~ ;., /,tic. Initial cQ.S3 1.06 1~.3 99J /. 3~- 0.04- OliV~ a;?11 

Monitor Reading (ppm): U 1 ~.7Z ,.c~ 17.0 ,. 2.. "'(~ O,oq. ol/v$" B~'" 

Well Casing Diameter & Material 2 ~.~t&. 1.05" )(0.7 {, /,20.0:- o cJ1- O//IIE 8RII 
Type: NAIf.,j,N Siul ~"iJ( 3 ~.(;.7 I. OS /~.7 L. /,L4- 0,0<-1 0/;/1£ B,e;./ 
Total Well Depth (TO): 31.IJD 
Static Water Level (WL): Z.4.-5~i 

One Casing Volume(gaIlL): NA 

Start Purge (hrs): 2-1,0 
End Purge (hrs): 2.t IS 

Total Purge Time (min): 15 
Total Vol. Purged (ga!!] 9 
SA.MPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (7) J.Zf 40ml VOA Vial .t./ 
TCl Semlvolatiles NA (4) (P(1 L Amber Glass ...-
Tel PCBs NA ( 4) (.2f 1 L Amber Glass :./ 

'-
Cyanide NaOH (1) SOOml HOPE ....... 
TAL Metals (Total) HN03 (1) 1L HOPE ....--
TAL Metals (Dissolved) HN03 (1) 1L HOPE .....--

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: 0,/2- ft. Filtered TAL Metals Sample 10 No.: 003-nN- P63~ -F1 

@ 

W/SC-fc.aN ON .00 ff",-"1 O/=- +<.Jb;'~J 

FLow-- boc..., .... { I MIN 

Ci~ if Applicab~: Signature(s): 

V MS/MSD 

/ 
[,.DUPlicate ID No.: 

-77~ 



GROUNDWATER SAMPLE LOG SHEET 

Page 4- of i..Jl 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- dO ~ .. (.) I 

Project No.: 6966 Sample Location: dOC ~3 
Sampled By: TR. !..Jtrl 

[] pomestic Well Data C.O.C. No.: L T4. - 004-
[] Monitoring Well Data Type of Sample: 
[X] Other Well Type: TEMPORARY WELL [Xj Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 7//~/9 7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 00.,-0 Visual Standard mS/em D~rees C NTU mgll % NA 

Method: h"'r .11+11(,,- c../~~ .... ~rr k 67 ~8.:; /c> 'f.y O .. C)··~ NA 

PURGE DATA: 

Date: 7//$/97 Volume pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method:I'E-ctjlltlll, Initial - - - - - -
Monitor Reading (ppm): C::>,OO 1 <:. ·9° /,/0 /9.1 7ft 5/8 o.cy CJ",v~4<AI 

Well Casing Diameter & Material 2 Z,,7 /.,07 16·7 "r S:7~ "" •. af 
,~ 

Ie 

- Type: 5fcE / -¥." (f 6l 3 7,08 /, IJ 9 /t}.f.) ;)$" ~bl 0.4 Y 5l1j¥-Mv 

Total Well Depth (TO): 3:;-.110 4 6·~t.'r /.J7 19. "3 /() .5- 9() ", cJ~ C/.!"~,... 

Static Water Level (WL): Z'~O -
One Casing Volume(g~ L I 
Start Purge (hrs): Z3,5"O 

End Purge (hrs): ~t:J4 5' 
Total Purge Time (min): 5S" 
Total Vol. Purged (ga@ 4 i 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial 
....,.., 

TCl Semivolatiles NA (2) 1 l Amber Glass .--
TCl PCBs NA (2) 1 L Amber Glass -
Cyanide NaOH (1) 500ml HOPE .--
TAL Metals (Total) HN03 (1)1lHDPE ----TAL Metals (Dissolved) HN03 (1) 1L HOPE ----

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: &I, 4~ ft. Filtered TAL Metals Sample 10 No.: oo3-TW· 003 -F1 

Put/Ed I "oc, ..... / bEr~<'~ //./,-I;IfI/ V':'/U"'1 t: 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ~/~,P 



GROUNDWATER SAMPLE LOG SHEET 

page:i" of Y,f 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-TW- 01 j - 0 I 

Project No.: 6966 Sample Location: Ao<:.. - 11/14 
Sampled By: /"'.-(. / UV' 

[] Domestic Well Data C.O.C. No.: ~ .-
" L''= - C)oo 

[] Monitoring Well Data Type of Sample: 
[X] Other Well Type: TEMPORARY WEll [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: .2Lli'l' 97 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /'J~/j' Visual Standard mS/em D~rees C NTU m~1I % NA 
Method: f'Eltlfrlrllt'(;, I C!/(''t.,- ~.'2z,. .7~~ /7.-2- -It;) /.. ~? czo3 NA 

PURGE DATA: "'7"(",,<1' 

Date: 7//'f/ f7 pH S.C. Temp. (C) Turbidity DO Salinity Color 

MethodfJa (s'fA-( I. 'c !rnrlial 6·~2. ,191 19.4 49¢ 1 .. 77 &:J.o 3 Yc/~ {",;f 

Monitor Reading (ppm): t!>,O I, 6-12, .-/6' ;B'- 'Z. -/0 /. ::J9 o.u; .t If 

Well Casing Diameter & Material 2'14 6·7~- .760 /7. 6 -1° ,. ~S- O~ol e/c~ 
Type: 51c£/ J411~ ,z'1;- b.lL ·'7b~ 17 Z. -Ie) 1,~3 c)r(.J? .I 

Total Well Depth (TO): Z7.6~ 
Static Water level (Wl): If; 75' 
One Casing Volume(galll): iliA 
Start Purge (hrs): 2..'70 

End Purge (hrs): L)~~s" 

Total Purge Time (min): /~ 
Total Vol. Purged (g~il{)/(I,:)-
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ~ 

TCl Semivolatiles NA (2) 1 l Amber Glass --
TCl PCBs NA (2) 1 l Amber Glass ---Cyanide NaOH (1) 500ml HOPE ~ 

TAL Metals (Total) HN03 (1) 1l HOPE .-/ 

TAL Metals (Dissolved) HN03 (1)1LHDPE ./' 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: o.4~ ft. Filtered TAL Metals Sample 10 No.: 003-TW- 0/3 -F1 

1/4 J;.J 
,. 

70 ()I'l1 111J'7/~ -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

7/~ 



GROUNDWATER SAMPLE LOG SHEET 

-- Page Co of ~f 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- C)o8 - a I 

Project No.: 6966 Sample Location: AAc:.. - tr/9 
Sampled By: J ~I c.. C:< 

[] Domestic Well Data C.O.C. No.: LT~ -007 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ,/ZI/97 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: f!! c> e c:. Visual Standard mS/cm D~rees C NTU mg/l % NA 
Method: SA",":- C/GA~ 7,0,- tJ,674 />1-3 z.., 2... q. '- ~ ... 6 "- NA 

PURGE DATA: "'~~L"( I'lI,uJ 

Date: ·7/z..1/,7 ./ 
pH S.C. Temp. (C) Turbidity DO Salinity Color ..-.u",'! 

Method: "u;.n'A//ic- Initial ~.71.. 16~1 /'1.7 /?l.. /, .t.t; c:J.()z.. SI- z;.".; 

Monitor Reading (ppm): 0. 0 ;I., 6·9t. ,~ /'1.<1- ~'- /, f:r 0,02.. C!~-f.IC.. 

Well Casing Diameter & Material rlv 7.04- .~71 /9.3 33 Z-.ff 5 O,() 2...- II 

Type: 5k-/ 3/4-'(~ 717 7,d'- .~7t7 /~. J "2..~;- ,2..·41. o. d 2- If 

Total Well Depth (TO): Z. 7.btl 

Static Water Level (WL): /'1. (i, 

One Casing VOIUme(g~ 0; 74 
Start Purge (hrs): lool.. 
End Purge (hrs): Zo/"7 

Total Purge Time (min): /5 
Total Vol. Purged (ga~ i 1.4 
SAMPLE COLLECTION INFORMATION: < .. 

Analysis Preservative Container Requirements Collected 

TCL Volatiles HCI (3) 40ml VOA Vial ..,....-
TCl Semivolatiles NA (2) 1 L Amber Glass ----TCl PCBs NA (2) 1 L Amber Glass ../ 
Cyanide NaOH (1) SOOml HOPE ./ 
TAL Metals (Total) HN03 (1)1LHDPE c/ 

TAL Metals (Dissolved) HN03 (1) 1L HOPE ...,.." 

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: .57 ft. Filtered TAL Metals Sample 10 No.: 003-TW- 008 -F1 

Flo"; ;; 7 6() , .... //1'\1,.) 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ 



GROUNDWATER SAMPLE LOG SHEET 

Page"1 of i.f f 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- 004 - ~ i 

Project No.: 6966 Sample Location: dOc:. -'1:. 
Sampled By: 'TIt/iv-l 

[] Domestic Well Data C.O.C. No.: 
, 

L.T~ - 008. 
[] Monitoring Well Data Type of Sample: 
[X] Other Well Type: TEMPORARY WEll [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: Z-/ 1..1./17 Color pH S.C. Temp. Turbidity DO Salinity other 

Time: L "3~r Visual Standard mS/em D~rees C NTU m~1l % NA 

Method: PE"f;s/",I/-~ S/. r".~ If;· 8('/; /'b~ rtj,9 67 ,.8' () .·c7 NA 

PURGE DATA: -r'/A.f1t ( i'n'~) 

Date: 7!Z.t./q7 A: ~ pH S.C. Temp. (C) Turbidity DO Salinity Color :..J'" .... 'UiI'C 

Method: 1'£,(iS '4' ti (.. ~ 
Initial G..7IJ /",S 19·¥ .~83 /,2.£/ o.a7 sl. f"'A"J 

Monitor Reading (ppm): lJ.O Y? u·.81 I'~S iY,/ /81 z,.~4 (,),07 " I, 

Well Casing Diameter & Material '¥ Ie. 1~.8~ L·Ge /Y-11 77 L·7° Cl.C7 { , r( 

Type: S"~.ti ( J 1/ ~ pli" &'. 62- l'8 /8. ') lfJ4 2-44- C),a 7 ( ( tI 

Total Well Depth (TO): Z 746 z.~ ~.84 I ;be ,,'e. Cj rOC) 2,.8/ GJ.cJ7 /. 0, 
Static Water level (Wl): ,~, 3$' 

One Casing Volume(ga(Q tJ. 74 
Start Purge (hrs): z.Z,18C!1) 
End Purge (hrs): ZZ5'8 

Total Purge Time (min): L. 0 

Total Vol. Purged (g~;; <j. l-
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ~ 

TCl Semivolatiles NA (2) 1 l Amber Glass 
..,..... 

TCl PCBs NA (2) 1 l Amber Glass ...,....., 
Cyanide NaOH (1) SOOml HOPE ~ 

TAL Metals (Total) HN03 (l)llHDPE (../' 

TAL Metals (Dissolved) HN03 (1) II HOPE ,.". 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: -4~ ft. Filtered TAL Metals Sample 10 No.: 003-TW- ()Clef -F1 

4-&0""- 1/ ;<'1 t~ 

Circle if Applicable: 
Sign .. "~~ 

MS/MSD Duplicate ID No.: 



GROUNDWATER SAMPLE LOG SHEET 

Page 8 of 48 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- 0:; 8- () , 

Project No.: 6966 Sample Location: A(lC '3.8 
Sampled By: Jl t!:' /~ 

[] Domestic Well Data C.O.C. No.: 
, 

(.,.7~ -v09 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ~/L3/97 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 19¢O Visual Standard mS/cm De,:rees C NTU m)!n % NA 

Method: ":;j;f#lc!" C/E4~ 6.86 /./8 /6.8 2-1 2. /7 O.o:.I? - NA 

PURGE DATA: ,-,;,;;.,cr{!'1 ~'" J 
Date: 7/1.."3/17 t1 9~" pH S.C. Temp. (Cl Turbidity DO Salinity Color 

Method: 'p.G/lls/.,I!,;c. rft')'nitial 6.8l. 1./7 18JI 6?<'/ z..</. 3 0.0::r -';,: r-"l..v 

Monitor Reading (ppm): 4" ([oS CrYof ~.fj-i' I~ /7 17. ::i ;,,5 ·z..oo 0,0:) ,. II 

Well Casing Diameter & Material r 'Xi'; C..$l /,/8 I{;· 9 :::>5" 1.. ./~ 0,0,- ~/C4A:. 

Type: 5f£~1 3/4" ~ 17
7,;j 6·86 /./8 /6.8 2..1 2.. // 0, (J::)- cA~A! 

Total Well Depth (TD): Z. 7. IJIJ 

Static Water level (Wl): it. ~, 
One Casing Volume(ga(1(1: t:) .&<1 
Start Purge (hrs): /12.2-
End Purge (hrs): 1937 
Total Purge Time (min): .-/:.J i Total Vol. Purged (ga~ 9. '=-
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ~ 

TCl Semivolatiles NA (2) 1 L Amber Glass ~ 

TCl PCBs NA (2) 1 L Amber Glass .,/' 

Cyanide NaOH (1) SOOml HOPE -
TAL Metals (Total) HN03 (1) 1L HOPE --
TAL Metals (Dissolved) HN03 (1) 1L HOPE ---

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: ' ;7 ft. Filtered TAL Metals Sample 10 No.: 003-TW- o3'S -F1 

;:::1. U;',/ ~,"7E: 6<1'0,..., IIJoAot(~ 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 74d-



GROUNDWATER SAMPLE LOG SHEET 

Page'j of Ljf 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- c 1..3" 0 i 
Project No.: 6966 Sample Location: Awe - 71 

Sampled By: ",IL... l~ 
[] Domestic Well Data C.O.C. No.: LTl - Ol<3 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WEll [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ·7/2.4/~ 7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /'00 Visual Standard mS/cm Degrees C NTU mg/l % NA 
Method: "'i4M.(£ C;/c.4"- ~ ~() /.,/~ 17. £,. ~-" I. ;;,-l.. 0,(.):"- NA 

PURGE DATA: TiME' ' '""', tJ) 

Date: 07/2.1/17 fT, t,teltlllll! pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: PEniS IAllie. ~.8b /. /~ /8,~ 9?j /. :..J~ - -Initial 0, c,!) 'rA"'" 
Monitor Reading (ppm): ".0 :i" ,q~ 6~9? /. /(, 17. 7 //7 /.1..3 c;), Q) - fA"..) 'GVr 
Well Casing Diameter & Material jc;. /l-~ 6.jO /,/~ 17, tC 47 /' 11 c;). (. 'j- ~/.r..,..c. 

Type: s+c.:.:i 3/4 " (s) I~ pJ c;.~o /,/~ 17. G 5"1 /.~l... ,-
CIi:.4~ ':),&0',> 

Total Well Depth (TO): 2.. 7. 00 

Static Water level (Wl): j 9.6':' 

One Casing Volume(ga/fG 0.7 
Start Purge (hrs): /82.8 
End Purge (hrs): /843 
Total Purge Time (min): /5 
Total Vol. Purged (g~ /0,2-
SAMPLE COLLECTION INFORMATION: '" " ,', 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ....--
TCl Semivolatiles NA (2) 1 l Amber Glass '-'" 
TCl PCBs NA (2) 1 l Amber Glass --Cyanide NaOH (1) SOOml HOPE ..-
TAL Metals (Total) HN03 (1) 1 l HOPE ---TAL Metals (Dissolved) HN03 (1) 1l HDPE ---

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: .47 ft. Filtered TAL Metals Sample 10 No.: 003-TW- O'1~ -F1 

FL~V./ : G 8.:,,,,\\ I rv,.\~ 

Circle if Applicable: Signature(s): 
• 

MS/MSD Duplicate 10 No.: oC3' T"·I- Df'1 "01 ;- ~d'~ 
"~1 -Tko\{ - D t'l - f= i eG~ 



GROUNDWATER SAMPLE LOG SHEET 

Page j <J of ~g 

Project Site Name: NIROP FRIDLEY (Fnase I) Sample ID No.: 003-TW- C '7-~ I 
Project No.: 6966 Sample Location: 40<- ~ (7 

Sampled By: .J L /7-<' 
[] Domestic Well Data C.O.C. No.: L..[L - 011 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: o High Concentration 

SAMPLING DATA: 

Date: 7/2.S/17 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: ~9.--~ LEJ(7' Visual Standard mS/em Degrees C NTU mgll % NA 

Method: 'pE-'llr-fAII;c. t!laudy ~.B6 /./fJ /8,7 ~Q .;1-,47 o,u¥ NA 

PURGE DATA: 7"/N\e't~""'\ 
Date: 7/L$'/~7 ~ ::; U"IWfiR8 pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method:4/~1 A~ Initial - - - - - - Jlw.t M~ 

Monitor Reading (ppm): 0·8 Sy ~"'79 /,07 I<J,,~ 2.S'rJi 2-34 C),or '5'/. .,t.#lfN 

Well Casing Diameter & Material 14 ;£ ~.87 1.10 /tl- f1 2.77 z.,.&o o<(.)~ <:lACY/Sit 

Type: 51u .!f I ~'f CS1 157 L.~ ;'/0 /8,7 9:'0 ¢~7 <::),0<,/ e.t'~..,dT 

Total Well Depth (TO): 2.. x.,. 0 cJ 
, 

Static Water Level (WL): ZtJ.2.i' 
One Casing VOlume(gif1/G)~:t4 
Start Purge (hrs): /8$'~ 
End Purge (hrs): /910 -Total Purge Time (min): /j 

Total Vol. Purged (gallti1Y ~ 4-
SAMPLE COLLECTION INFORMATION: .. 

Analysis Preservative Container Requirements Collected 

TCL Volatiles HCI (3) 40ml VOA Vial ~ 

TCl Semivolatiles NA (2) 1 L Amber Glass {.,-

TCl PCBs NA (2) 1 l Amber Glass ~ 

Cyanide NaOH (1) SOOml HOPE --TAL Metals (Total) HN03 (l)lLHDPE ~ 

TAL Metals (Dissolved) HN03 (l)lLHDPE t--

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: 0" 2 b ft. Filtered TAL Metals Sample ID No.: 003-TW- () /7 -F1 

IIJ,f, .... 1 , ",_,,/<t. - ~·eJ.'1.1' Y T 'p,,~/< 81tH - d;c/"", 'I C~h"NI ,.L~ ""'G/~c.t #a<'6~ 
-I~ .·N"~'~ I s-..,-/ (<. '- I"Q,K. "1 ff ~,',.. Ie C/<S"-'?'-<, J(ft#1~ vA ... t . 

Flu<-; :3,0", \ 1111 i" 

Circle if Applicable: Signature(s): _ 

MS/MSD Duplicate 10 No.: ~~ 



GROUNDWATER SAMPLE LOG SHEET 

Page ,'1 of 4~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- O\~··~i 

Project No.: 6966 Sample Location: Aoc. - \b 
Sampled By: JL.·LT~ 

[] Domestic Well Data C.O.C. No.: £..TL -L)// 

[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 7/2~/97 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /6ZZ. Visual Standard mS/em Degrees C NTU mg/l % NA 
Method: '5~mc c!./~;f;t. ".1/ /rU 2...(.;.3 

.- /. ¥Y - NA /~ 0, () ') 

PURGE DATA: -r/A'IC (MI~j 

Date: 7/2.~/97 ¥eltJrlle pH S.C. Temp. (Cl Turbidity 00 Salinity Color 

Method: 1'£,1;) f,t I/' c b:7~ /.1£> 2./. ~ 
.- 3S7 /. l...7 (,), ()'J r~..,) Initial 

Monitor Reading (ppm): r,;), (j ~/ 4-.91 - e~ 1,47 0,0:;' I,Lv 2..0. ~ 5/IAAJ 
/0 ,d 6. 91 /. t.1 Z~· tf- 42- /.2,4- -Well Casing Diameter & Material O,O? (!(cA/t-

Type: 5fcEI -% '1(5) 1'5-~ 6.7/ I,ll 2,..0,), S /,- J, 9<:f O.6~ if 

Total Well Depth (TO): 2. 8. (j <::.. 

Static Water level (Wl): 2..::. c c 
One Casing VOlume(ga(b): 0. '74-
Start Purge (hrs): /bO~ 
End Purge (hrs): Jc:'ZO 
Total Purge Time (min): 1(; Z. z.. 
Total Vol. Purged (g~ 9.' 
SAMPLE COLLECTION INFORMATION: . 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial i./' 

TCl Semivolatiles NA (2) 1 L Amber Glass ......... 
TCl PCBs NA (2) 1 L Amber Glass .,/ 

Cyanide NaOH (1) 500ml HOPE / 
TAL Metals (Total) HN03 (1) 1 l HOPE 

----TAL Metals (Dissolved) HN03 (1) 1L HOPE 

------

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: ()'98 ft. Filtered TAL Metals Sample 10 No.: 003-TW- v/~ -F1 

;::-10 (...I 
6'4 ()/~ ( ;{"1.'''; 

Circle if Applicable: Signature(s) : 

MS/MSD Duplicate 10 No.: 

~~ 



GROUNDWATER SAMPLE LOG SHEET 

.. 
Page /L of 46 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-TW- 018 -.:J t 
Project No.: 6966 Sample Location: Aoc.· ie 

Sampled By: JbL~ 
[] Domestic Well Data C.O.C. No.: 

I 

[] Monitoring Well Data Type of Sample: 
[X] Other Well Type: TEMPORARY WELL [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: f-;-.l·" . ..;~ 7/Z4/f7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 2.1-6"5" Visual Standard mS/em De::rees C NTU mg/l % NA 

Method: S',,"". S/4 ... C'C'iI':,l ~.BI / ... ,a, i 7, 7 G~ 1.7V' O.J~ NA 

PURGE DATA: T'Me MIN 

Date: 7/2..6 iff 7 t,'elHFAe pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: /'Mi'i 4/ ;'0c.. Initial 6:}"iJ /. 0' 20 . .:) CfYlJ iltj (},o~ 6'X-2h 
Monitor Reading (ppm): o.A .,/" 6.7Cf /08 /8.4 7l..b I .. ~ ? a.ocr r~"J 

Well Casing Diameter & Material 10 7' ,.~ l"~a8 lB. ;- 4-0 (b /,7l. o~o</ <:;1l€YISH 

Type: 5 t6.c I 3 'f ~ y~ 
" ;I ~,81 /,°8 17.8 Zu~ ;, ~3 CJ,a<r" it 

Total Well Depth (TO): l.8,oD 2,0 6.81 /, CJ8 17. '7 ~~ /.79' 0.0";" 51· ~C"/"(., 
Static Water Level (WL): 19, f4 
One Casing Volume(gal/L): 0.74 
Start Purge (hrs): .Z, i 3 / 
End Purge (hrs): 21.s-( 

Total Purge Time (min): 2-0 
Total Vol. Purged (gf17G) I j~~ 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCL Volatiles HCI (3) 40ml VOA Vial .......... 
TCL Semivolatiles NA (2) 1 L Amber Glass ........ 
TCL PCBs NA (2) 1 L Amber Glass ........... 
Cyanide NaOH (1) SOOml HOPE 

.,..,... 
TAL Metals (Total) HN03 (1) 1L HOPE -' 
TAL Metals (Dissolved) HN03 (l)lLHDPE ,;./ 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: /'cJ-j ft. Filtered TAL Metals Sample 10 No.: 003-TW- () / B -F1 

rf ... ;...1 
: 680 ", ( (h1 (;,. 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~~ 



GROUNDWATER SAMPLE LOG SHEET 

-- Paged of 4~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- 07<;1- 01 

Project No.: 6966 Sample Location: AOC - 74-
Sampled By: J L. l l"X: 

[] Domestic Well Data C.O.C. No.: i.....T~- O/Z-
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WEll [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 7/L7/) 7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: ,-e$"':' Visual Standard mS/cm Dej!rees C NTU m~/l % NA 

Method: P€-t.;s/AII;<.., CIO'I.(.. 7.07 ,743 1'/:3.7 ".0 2., (.! 7 (UY3 NA 

PURGE DATA: -r/~(I'1-' J 
Date: ·71z..7/~ 7 ~ ;:l' pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: fZ)(..;s/,./I;(.. Initial ~.~o . ~z.,- 20,1 9 <J~~ I.'~ OA3 t.+. /y~AJ 
., y' 1.lt , '1~7 /9.7 

.. 
2.~ Z-. (I 0.03 Sf. ?;,,,..J Monitor Reading (ppm): ~ ... o 

Well Casing Diameter & Material I~ 7 7./Z ."'/4 I?o ~ i 2.Z{ 0,03 C/~Jy 

Type: '5.,.~1 ~:'~ t}y' 7."7 .7Q3 l'e.7 ,-a 2. .07 0,03 Cle~ 

Total Well Depth (TO): l. B.cJC, 

. Static Water level (Wl): Zcl·o5' 

One Casing Volume(gall6)' ~. 74 
Start Purge (hrs): /a~( 

End Purge (hrs): .I 84' 
Total Purge Time (min): l-j 
Total Vol. Purged (gcp11L); e.7 
SAMPLE COLLEC1'IaN INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ../ 
TCl Semivolatiles NA (2) 1 l Amber Glass V 

TCl PCBs NA (2) 1 l Amber Glass ../ 
Cyanide NaOH (1) SOOml HOPE '" TAL Metals (Total) HN03 (1) 1l HOPE '-"" 
TAL Metals (Dissolved) HN03 (1) 1l HDPE V 

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: ,97 ft. Filtered TAL Metals Sample ID No.: 003-TW- t/74- -F1 

FL()w-- 5"8'-",., 1/,11( /,..) 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ~/~ 



GROUNDWATER SAMPLE LOG SHEET 

'- Page 14- of I.j ~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- 0 ;'S-- '"' I 

Project No.: 6966 Sample Location: !1oc- - u;JY-
Sampled By: h";/ ~ 

[] Domestic Well Data C.O.C. No.: t..TL-Ol3 
[] Monitoring Well Data Type of Sample: 
[X] Other Well Type: TEMPORARY WELL [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 7/Z.~ t'i 7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 2,/Q(l Visual Standard mS/cm Degrees C NTU m~1I % NA 

Method: P£/{/'j ,hlf; c.. IClc",A... 7.6.7 .~4- 1.::£ & :3 Zl7 o.oz.. NA 

PURGE DATA: T"tAII\~ (At.wl 

Date: 7/2f}/97 
"';:;;-j 

pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: /l!"/./S ~//"c.. Initial '],Q,I/ .74f /7,8 917 ",,61 C1~CJ .3 ~~ 
Monitor Reading (ppm): ",~(j 5"/ 7.6.8 .~., /p~-r j-;,-7 6- ?eJ d,O 2- "?""""A.l 
Well Casing Diameter & Material Ie) ,Z' 7.67 .ar /57 81 7. /3 o,oz" C~~ 
Type: ~-/z;a/ U"Cg J:i" ~ 7.67 /.64- /.5".(1 3 "7./7 O&o-l. c!./4AAo 
Total Well Depth (TD): 2.tJ.(jO 
Static Water Level (WL):ZO. I B 
One Casing Volume(gaIlL): a 74-
Start Purge (hrs): 2../2~ 

, 
; 

End Purge (hrs): 213" 
Total Purge Time (min): t .;-
Total Vol. Purged (ga@ ?., 
SAMPLE COLLECTION INFORMATION: .. 

Analysis Preservative Container Requirements Collected 

TCL Volatiles HCI (3) 40ml VOA Vial ----TCL Semivolatiles NA (2) 1 L Amber Glass ~ 

TCl PCBs NA (2) 1 l Amber Glass .----
Cyanide NaOH (1) 500ml HDPE 

---TAL Metals (Total) HN03 (1)1LHDPE "-' 
TAL Metals (Dissolved) HN03 (1) 1L HDPE ,..--

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: .'18 ft. Filtered TAL Metals Sample ID No.: 003-TW- ""j 5<F1 

~L()v{ - 66dMtj,.,-z/,.) 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~ 4/ 
7' 



GROUNDWATER SAMPLE LOG SHEET 

-" 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- 034 -ci 
Project No.: 6966 Sample Location: A,,,,,<,,,- 3g 

Sampled By: T~/d W 
[] Domestic Well Data C.O.C. No.: L7Z--<.:.~<i 
[J Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[J QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 7/2.'3/77 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 15?S- Visual Standard mS/em D~rees C NTU mgll % NA 

Method: P£'/f.; 5/",1-1; c... l/!/.{,.fA.- ~.5u. /,07 17. 0 9 3.44 0, C;.:r NA 

PURGE DATA: ,1M." ~Ior/"') 

Date: 7/Z,t/f 7 If. n pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: 'pE-tl.r/..,//'·c, Initial 6.tF4 1,67 ;9.9- ?rt z ,6'7 0.0<1 ~,,(,; 

Monitor Reading (ppm): 0- ~ 
,y I~ -0 -~ 

1,06" 
i 7." 4Z5 2.82..- O,CJ¢ 5'/ ,7::j,..J 

Well Casing Diameter & Material /0 y /' ..,-tJ ~()6. /7.3 9)" Z.9 1 C),(J4 ,t 
Type: -,#&,I -U" ~ li- ;y [;>-0 /.()~ /70 19 ;J ,0 0' .:>4 <!~,,< 
Total Well Depth (TD): ;l8.o0 ZO 6,v'd I,() '7 17,0 ? :J - ~<7 o. cJ<f. 1 , 

Static Water level CNL):.;l O. 10 

One Casing Volume(gaIlL): tJ. 74-
Start Purge (hrs): -

1:)--"'-:.,;)-

End Purge (hrs): 1:f4° 
Total Purge Time (min): 2-0 
Total Vol. Purged (gaIlL): ().~ 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial '-"'" 
TCL Semlvolatiles NA (2) 1 L Amber Glass ...--
TCL PCBs NA (2) 1 L Amber Glass ~ 

Cyanide NaOH (1) SOOml HDPE '-
TAL Metals (Total) HN03 (1) lL HDPE ----TAL Metals (Dissolved) HN03 (l)lLHDPE 

------

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: I.Od.- ft. Filtered TAL Metals Sample ID No.: 003-TW- 034 -Fl 

FLuid ~ 6~o r-t 1/,..","-.. 
wi /1 /te"Pj,'-"f: ,IJ,n"~ $14-- /-os::-

P'Il~C: /}fA / lv, It (1"'; 
- V).j cI ..,pff 'p"",jJtS·-<., 

pH 
.M~fl- s J,; {I- - -I~;.f ,;5 r~( /-f.f- 74Ao,..~ c..J.c// AI, 
5~;{1. 

Circle if Applicable: Signature(s): 

MS/MSO Duplicate 10 No.: 

-;2~~-
~7 



GROUNDWATER SAMPLE LOG SHEET 

- Page'~ of lj[' 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- c5"4- 0 I 

Project No.: 6966 Sample Location: A oe. . c:. .,-':1:. 
Sampled By: TA..L.JL 

[] Domestic Well Data C.O.C. No.: LTl... - (; I =>~ 

[] Monitoring Well Data Type of Sample: 
[X] Other Well Type: TEMPORARY WEll [X] Low Concentration 

[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ~/9/j7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 19,; Visual Standard mS/cm D~rees C NTU mgll % NA 

Method: n-;~ ~ j. ~,f / Ii C. C/c;fA 7.'10 io6 16', .:) 2/ Z.LI 0.04 NA 

PURGE DATA: ?TAI.5(P1'~ J 
Date: 8/<;/57 J;etmne pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: A91d/-tlf: < Initial ry~'f /,11 i~·3 17' /.L7 d,OCf d~,J 

Monitor Reading (ppm): 0.0 5~ 7.1.1 1,06 ill ]Sl I. BI 0.04- ~N 

Well Casing Diameter & Material /0,7 7.12- /.06 /6.' 10 l- ;'.52- n.04 51. M;J 
Type: <;1->£6/ ] ."~ 

~ ,-]~ 7./u I.at:. 1'td..7 .32- I·~"! u,a4 cl'O.<,dy 
Total Well Depth (TD): 23,vlJ 20 7.1 fJ /,0' i6,5 2A Z. c.. J (),O¢ CI e .,-"'" 
Static Water level (Wl): dO. 00 
One Casing Volume(gal/l): d.7<7 

Start Purge (hrs): /9/2 
End Purge (hrs): i~3 z.. 
Total Purge Time (min): t,.O 

Total Vol. Purged (~ .it .~ 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial .,/ 

TCl Semivolatiles NA (2) 1 l Amber Glass .....-
TCl PCBs NA (2) 1 l Amber Glass ----Cyanide NaOH (1) SOOml HDPE .".. 

TAL Metals (Total) HN03 (1) 1l HDPE ........-
TAL Metals (Dissolved) HN03 (1) 1 l HOPE ----

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: 1.03 ft. Filtered TAL Metals Sample 10 No.: 003-TW- c;) 5" <I -F1 

;::L(.)II.I~ 6(j()V,' /MI1..J 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

17~/L 



GROUNDWATER SAMPLE LOG SHEET 

-- Page /7 of ~i 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- 065 -~ , 
Project No.: 6966 Sample Location: AvL -6? 

Sampled By: J i...L 7/{ 
[] Domestic Well Data C.O.C. No.: L..TL. - 0ItiJ 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: til f/'i7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /CJ3~- Visual Standard mS/em Dl!llrees C NTU m~1I % NA 

Method: YA;luE' t!a.;4~ '1- 2-4. , '->'38 /s:~ <C tJ-'-7/ o.oz. NA 

PURGE DATA: 11MIS'" f'I'I.14) 

Date: <':V.:s"/97 \t. .fr.o~. pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: I'E;f, r/of (I c. Initial 7-z.r 0-6U5' /7 :.r 9~' 5.19 0.02.. &t4 
Monitor Reading (ppm): (j. 0 5YG4 7. 2.,:; .6z.¢ 16.8 $03 §_ 71 O_<iz.. ;;;';,v 

Well Casing Diameter & Material iO~ 7.Z4 .63".1- It,;. 4- z.~ 50 70 O. c.J2- CYe4 .IC. 

Type: ~/E£I ~'(~ is ;;:::.' 7.IT .. 63~ /6,/ 1/ '=',Z3 O. () L. Oc.-f"< 
Total Well Depth (TO): Z-B, cJ'-i 20'-'" I7.L4 ' i.i8 I::r: ~ ~ s: 71 O.(;z.. C/~""'< 

Static Water level (WL): 1'7.30 
One Casing Volume(gaIlL): O. 9, 
Start Purge (hrs): I,)L3 
End Purge (hrs): /933 
Total Purge Time (min): LCl 

Total Vol. Purged (gal<htl/.?-.4 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ...--
TCl Semivolatiles NA (2) 1 L Amber Glass --TCl PCBs NA (2) 1 L Amber Glass ---
Cyanide NaOH (1) SOOml HOPE ---TAL Metals (Total) HN03 (1) 1 L HOPE ---TAL Metals (Dissolved) HN03 (1) 1 L HOPE --

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: 1.0').. ft. Filtered TAL Metals Sample 10 No.: 003-TW- Or;. 3 -F1 

/\It 'Ii I.:> 6or:'1
J ?~p S~T 

c:;tfr~L YJr 73~C) 

Flo;..) ~ 77C1 .... I/MIN 
r'E/' Si!/ /7/0>" 

tJ/II7 
ri-

~ ]jtQ,(..J,,~iCJ /E,P5c;-// 7z¢~ 
Cir~if ~cable: Signature(s}: 

V Duplicate 10 No.: 7'l7~ 



GROUNDWATER SAMPLE LOG SHEET 

Page i8 of ~? 
-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- 0 !7-i:>1 
Project No.: 6966 Sample Location: ~'-'7 Sampled By: on /..1 Jt/ 

(] Domestic Well Data C.O.C. No.: LTL - 0,7 
(] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
(] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: a/6/~7 Color pH S.C. Temp. 'Turbidity DO Salinity Other 

Time: 'l.C 0 Visual Standard mS/cm Degrees C NTU m2/l % NA 
Method: S'4IIlME" c./Sit. ,--,1 /./~ I7.L ..I~ ~,S"? o,d$" NA 

PURGE DATA: T/M.~ M-'~J 
Date: 8/~/9" Uah .... 81 pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: 1'1",,,,,, /,1/< Initial i~9.z /,Itt /8.~ 99' /./7 0.04 lIRN 
Monitor Reading (ppm): (J.O ~./ ~:'4 I. IS /7.7 I~S" J.7~ 0·°_4 T",~ 
Well Casing Diameter & Material IcJ~ .,5* I./~ 17. ! 37 /.9" 0, OS C I£IIIr 

.3 'I IS/ ~.9r 1.lr /7.2- so Z..41 O.OS'" C/oCle/..,. Type: "S-Iu I ~. ~ '\Q 
Total Well Depth (TO): 28.00 2t:J ~f7 ;'If 17-Z.. /8 Z-57 o.esS' tfI /.,r...A" 
Static Water Level (WL): ~O. (JO 

One Casing VOIUme(g~ • 7'~ 
Start Purge (hrs): Z/:." 
End Purge (hrs): 2./: 5"4 
Total Purge Time (min): 2... C 

, 
1 

Total Vol. Purged (g~ij: II.~ , 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial V 

TCl Semivolatiles NA (2) 1 L Amber Glass ~ 

TCl PCBs NA (2) 1 L Amber Glass ~ 

Cyanide NaOH (1) SOOml HOPE ~ 

TAL Metals (Total) HN03 (1) 1L HOPE -' 
TAL Metals (Dissolved) HN03 (1)1LHDPE ...,...-

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: J. 0 C ft. Filtered TAL Metals Sample 10 No.: 003-TW- 057 -F1 

;:-Low' 5BdM'!M.IAI 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ~~~ 
, 



GROUNDWATER SAMPLE LOG SHEET 

Page i>' of "18 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- PotO Ul 

Project No.: 6966 Sample Location: PoCo 
Sampled By: JL· irIS 

[] Domestic Well Data C.O.C. No.: LTL - 0/.9 

[] Monitoring Well Data Type of Sample: 

[Xl Other Well Type: TEMPORARY WEll [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ~/7/~7 Color pH S.C. Temp. Turbidity DO Salinity other 

Time: 2-t::>L-e. Visual Standard mS/em Degrees C NTU mg/l % NA 

Method: .:3i~~ t!/I£,-f-L £'7~' il./ ,Lc.c> ? LpS- a.el':> - NA 

PURGE DATA: 7::,",,-.1: ( /I'f,AJ) 

Date: 5i7/77 Yeltlllle- pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: PE;! i J -lA.1 /"c. Initial 6.83 i .2-2- z.. I. ')- 97"7+ CJ. e3 o,oJ- ,k;t/ 

Monitor Reading (ppm): C). () 5f ~_7S t·LI 20·S 6~} /-7~ Q.c':;- r~ 

Well Casing Diameter & Material ~.% ~,7~ t.I-f 2·~· ri- /89 I. 7';- 0,0; '5~~' 

Type: i-;;~ c,../f /.l-I 2".2- ;2- /73 o.o~ - C/':"'4V/.,.. 

z.t,wo 2-."" &.1b I.Lt 2'::-,0 ~ z..t>') 
~ 

O.~:j- C/~JM... Total Well Depth (TO): 

Static Water level (Wl): ZO, t3 
One Casing Volume(gal/l): D.t if 
Start Purge (hrs): l'i~~ 

End Purge (hrs): 2~/6' 

Total Purge Time (min): 2-Cl 

Total Vol. Purged (gaVl): 

~AMPlE COLLECTION INFORMATION: :~; 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ~ 

TCl Semivolatiles NA (2) 1 l Amber Glass .,/ 

TCl PCBs NA (2) 1 l Amber Glass ........ 
Cyanide NaOH (1) SOOml HOPE --
TAL Metals (Total) HN03 (1)1lHDPE ~ 

TAL Metals (Dissolved) HN03 (1)1lHDPE ~ 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: 1.02- ft. Filtered TAL Metals Sample 10 No.: 003-TW- POG, -F1 

~Lc)i'.(-- 6?O"'~(N 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: , 
40? - 7hl- D~ 1- () L ? 

. ( 
~"L 



GROUNDWATER SAMPLE LOG SHEET 

page2' of ~f 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- ~i-';:;I 

Project No.: 6966 Sample Location: PCJj 

Sampled By: .J. L t.. r..;e 
[] Domestic Well Data C.O.C. No.: £.. r..£. - (.) I~ 

[] Monitoring Well Data Type of Sample: 
[X] Other Well Type: TEMPORARY WELL [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 9/81/97 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /~]O Visual Standard mS/cm D~rees C NTU mg/l % NA 

Method: fO.sRt·'· ,t.A1 ~,.C r'/,5;fA. 71;;)- I~~ /~.3 /¢ $.4>' 0, C)/ NA 

PURGE DATA: T/PUf ,s.-t/AJ/ 

Date: 'a/ely 7 -Yoltlille pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: PcA.i .. 11I-1 fie. Initial '7.Z-<f '~'G /8,1 9'.2.Y~ 3.07 0.0/ ~1r,("N 

Monitor Reading (ppm): I). c) </ 7.QI ,4/0/ /7, I -j-~;; 3·4/ 0, cJ/ TA"v 
Well Casing Diameter & Material l(j :Y 7. J'1 402- !(g.'! 198 z.. Sil... 0.0/ 5Z 7,#,..J 

Type: <5t~/ ~ (( (s( 1.,7 7Jl .~. /6.~- ~ 3.:J-/ CI. (j ( ekv~,... 

Total Well Depth (TD): Z~c': z.c; 7. 3')- .4c4 ;~. 
., /4 3 'l-t 00 I C le.,f-. 

Static Water Level (WL): /'j.2.<J 

One Casing Volume(g~ ",6 

~,=--urge (hrs): ,'b'd';) 

End Purge (hrs): j,~L~ 

Total Purge Time (min): Z,o 
Total Vol. Purged (g& ;-5: q.. 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCL Volatiles HCI (3) 40ml VOA Vial ~ 

TCL Semivolatiles NA (2) 1 L Amber Glass ....... 
TCL PCBs NA (2) 1 L Amber Glass 4.-" 

Cyanide NaOH (1) SOOml HDPE ......-
TAL Metals (Total) HN03 (1) 1L HOPE .........-
TAL Metals (Dissolved) HN03 (1) 1L HOPE 

-----

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: /,oi ft. Filtered TAL Metals Sample 10 No.: 003-TW· PO i -F1 

F/,,'-V ~ 770 """'///1-1/"';' 

Circle if Applicable: Signature(s): 
~ 

MS/MSD Duplicate ID No.: 

~~ 



GROUNDWATER SAMPLE LOG SHEET 
Page2~of ~8 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-TW- OZ.3 ~(]i 

Project No.: 6966 Sample Location: Au c. - zJ 
Sampled By: .J.i..LT/. 

[] Domestic Well Data C.O.C. No.: 
, 

(.rL -0/9 

[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 8/9/9 7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /4:T8 Visual Standard mS/em Degrees C NTU mg/l % NA 

Method: 5/I.""d 7/~.#A- 7,/' .. 676 Z. ", ..:-
z-, 2....'{£. 0, " L. NA 

PURGE DATA: T"//O-IItI" //"J~I 

Date: 'd/f/?7 G ~~elt2llle pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: '&"<;$I.--I/' "- Initial 7./7 .C-:lf:. "2.,1, CJ ." 99 0.38 adz.. tf.4V 

Monitor Reading (ppm): a.a S./ 7.2-'" .671 "2(,( ?~:J- 1_5"C 1'). CJ z. ~Aurl 
Well Casing Diameter & Material IQ X 7.2..':' .,6,0 z....:. .'-/ 2.70 . ., c.> ef 

~. 0.02 " 
Type: ~I ~"o i'f 7.1'- . t;;]G 2"', 7 "77 i.7:; o~c.z. C/~Q'd>-

Total Well Depth (TO): 2. 8 OG Z.:. '7. /b b]C 2-0.> - 29 2.. /~ o.e z.. (£/~ 

Static Water Level (WL): 'c).9 0 

One Casing Volume(g~ (), 74-

Start Purge (hrs): I.t/;j 
End Purge (hrs): /95".6-
Total Purge Time (min): Z 0 

Total Vol. Purged (g(tL)) i4. <.; 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCL Volatiles HCI (3) 40ml VOA Vial ..,...., 
TCL Semlvolatiles NA (2) 1 L Amber Glass --
TCL PCBs NA (2) 1 L Amber Glass ~ 

Cyanide NaOH (1) SOOml HOPE ..--
TAL Metals (Total) HN03 (1) 1L HOPE ---
TAL Metals (Dissolved) HN03 (l)1LHDPE --

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: l. 0; ft. Filtered TAL Metals Sample 10 No.: 003-TW- ocE:. '3 -F1 

~L.{)W " 72,:, ..... ,/ jr./N 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

r;;k~ 



GROUNDWATER SAMPLE LOG SHEET 

Page 2 z.. of \.{S 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-TW- Pi2. -0 ; 
Project No.: 6966 Sample Location: :-'A!.. 

Sampled By: J'-lJW/7/t.. 
[] Domestic Well Data C.O.C. No.: P< Uz-o/" 
[] Monitoring Well Data Type of Sample: @ 
[Xl Other Well Type: TEMPORARY WEll [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: B//O/y7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: t-090 Visual Standard mS/cm Degrees C NTU mg/) % NA 

Method: ~"" I.f Cl<£-t ..... 7.o~ 0.65'5 2..'1--. ~ 4-<7- 4..,"8 ci .. IJ <i- NA 

PURGE DATA: -rIMe- MlN' 
Date: 2/1~1 't 7 {7: "'c pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method:jP£.I{:S ~ ( Ii "- Initial - - - - - - -
Monitor Reading (ppm): 0, a 1 '7.17 .j(4 20_5 ~51'''' 0,/7 o,CX/. .8-<AJ 
Well Casing Diameter & Material 2 70) .90' 2Q, , 9.97" o (;.7 O·CQ 8~t,v 

Type:S"~£<! / M"~ 3 ~-7F O~· 20 8 ??rT- Z·-9' O<C:J O~,..;.J 

Total Well Depth (TD): .~ /2eJ U 4- '7 02- Cki'Z 10.7 412- 4,:;/ U. (.1 <,c d~A/ 

Static Water level (Wl): Z~.{i'z- =- C'J7 O.8.:J~ 2..0, "- 9 0 3.7'7 0,09 c~v/ .. 
One Casing vOlum~ga(Li) j ~ 7. oS" (j,fl55" 20,S ~¢ 9:~·~ O.,dY C!,/,.; ,:,... 

_~~i • .., .- l}9o Start Purge (hrs. -, _ J 

End Purge (hrs): 2..il30 

Total Purge Time (min): SO 
Total Vol. Purged (g(VlV b 
SAMPLE COLLECTION INFORMATION: . 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial (../ 

TCl Semivolatiles NA (2) 1 l Amber Glass ..-
TCl PCBs NA (2) 1 l Amber Glass -
Cyanide NaOH (1) SOOml HDPE -
TAL Metals (Total) HN03 (1) 1 l HDPE ---TAL Metals (Dissolved) HN03 (l)lLHDPE ....--

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level:O. ~S- ft. Filtered TAL Metals Sample ID No.: 003-TW- PI 2 -F1 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ~~ 



GROUNDWATER SAMPLE LOG SHEET 

- Pagett of .9.. e 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-TW- OJ' -01 

Project No.: 6966 Sample Location: K/i(X- 03~ 
Sampled By: 1. ~t,HZZ 'r.kk 

[] Domestic Well Data C.O.C. No.: L.n. - uZI 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WEll [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: O~-I;)-'7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: I "3'S-- Visual l..standard mS/em De::rees C NTU Willi % NA 

Method: rL' ~PfC>..J'" ~j. . ·clilJilZ. 
'£t 7~ f!)~Z.9 -2-1. "8 vi- ~/' t:J, tJ"2., NA 

PURGE DATA: 

Date: ~-I ).-~7 Volume pH S.C. Temp. (C) Turbidity DO SalinitJ'; Color 

Method: PC",,~/..JI'1l. fI.-p Initial 0 1.'1/ ·70'J., ').3.·1 ''1<lt S:Ss- .03 OlIVe" bm..¥l 

Monitor Reading (ppm): 0.00 1 (S- t .1./5' I "'J..'{ #-J... '-I 'Ko7 S,d..O • OJ,.. 'W·~ I~rt-Q"" 

Well Casing Diameter & Material 2110) 7.+5 Id.~u 22..0 192- 1;".2.2 (J.tJZ S'~~ 

Type: )/,,1" 11) h,,,Jt,,d ;b<II;~ 3/i!1 7·4-5 Il?hV 2J.f< #J 5.1Jt'J ~~ toe/~ 
Total Well Depth (TO): 21.tX? 4 (1.0) 7#- tJ.t,25' 2..1.4 ~4- 5. 14- . t).02. " " 
Static Water level (Wl): J ~.~" 1i"t25 7.45 ~629 2/. e i-i 5: It, 0.02- # " 
One Casing Volume(gal/l):{).g, 

Start Purge (hrs): l'fO~ 

End Purge (hrs): A "2.7 
Total Purge Time (min): -u; 
Total Vol. Purged (galll): '2/JA) -=. L. '-~ /j. ~M 1'),- /C .tI7L A ~ _~/L ) 
SAMPLE COLLECTION INFORMATION: (/ 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial all 
TCl Semivolatiles NA (2) 1 l Amber Glass ~ 
TCl PCBs NA (2) 1 l Amber Glass ( 

Cyanide NaOH (1) 500ml HOPE 

TAL Metals (Total) HN03 (1)1lHDPE v'/ 
TAL Metals (Dissolved) HN03 (1) 1l HOPE t' 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: .~I ft. Filtered TAL Metals Sample 10 No.: 003-TW-O Jb -F1 

to If 0 hll !PlI·,., 
I 

Aloft: t1011AM~5 txlrc9d~.L OV1 ~ ~/~~ II1LI- '/I' <: 

Circle if Applicable: 

?tJ~ MS/MSD Duplicate 10 No.: 

~h 
. 

p / '# 



GROUNDWATER SAMPLE LOG SHEET 

.-. PageZf of iff 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- Paz-Co, 
Project No.: 6966 Sample Location: A'O~ 

Sampled By: JW-'l7'C 
[) Domestic Well Data C.O.C. No.: LrL-oz'1 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WEll [Xl Low Concentration 
[) QA Sample Type: [) High Concentration 

SAMPLING DATA: 

Date: fJ/17/~'1 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /'.jZO Visual Standard mS/em D~rees C NTU mg/l % NA 

Method: s;t1"d /1/&'" .... A- ~~.7fj /,01.- /6, I /(J 2.. I') 0, ()~ NA 

PURGE DATA: //P'ld" ,41;"; / 

Date: e/Ig.(9 7 ~ r;- pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: /c.( IS IA 1/,' I... Initial 6,jtJ &/,f)- /8.& f"T d fi>- 0,0 tr! 8,J(,N 

Monitor Reading (ppm): O. 0 '-,r'G'j 6.tl /,62- /8·4 ~ 1','" 1,8 1 o. "9 "7A-;J 

Well Casing Diameter & Material i~ 7~ 6,81 I,ol.. /8·z... 2/6 /.8'7' o,Oc;l $/. ;7;,;J 

Type: 54.!/ h" ir( /,-.-y/ 6-.81 l,eU. /8.Z. ~() Z, ;-7 0, uy' St~/~1 

Total Well Depth (TD): Z8.0 0 2rJ G·7~ /,al- /8.1 ~'o 2... /;,- 0,·0 </ c...i.z,,#f... 
Static Water level (Wl): 19.60 
One Casing Volume(gc{tli\ 0, ~ 

Start Purge (hrs): /25'3 
End Purge (hrs): 131:1 , 
Total Purge Time (min): zO 
Total Vol. Purged (g~ I t. <; 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 4Dml VOA Vial ~ 

TCl Semivolatiles NA (2) 1 l Amber Glass w/ 
TCl PCBs NA (2) 1 L Amber Glass c,....-"" 

Cyanide NaOH (1) 500ml HDPE 

-----TAL Metals (Total) HN03 (1)1lHDPE --TAL Metals (Dissolved) HN03 (1) 1L HOPE -----

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: t. ou ft. Filtered TAL Metals Sample 10 No.: 003-TW- PO z.. -F1 

;:-L"iA( ~ 5"80 I"t'\I /~/'.v 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~~ 
" 



GROUNDWATER SAMPLE LOG SHEET 

Page Z~' of ~ ~ -

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-TW- 0:5'&- <:)1 

Project No.: 6966 Sample Location: Ace. - Se 
Sampled By: JWL.-r< 

tl Domestic Well Data C.O.C. No.: L 7L - C)le.4 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 81 2.cJ/Y'7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 002.5 Visual Standard mS/em Degrees C NTU mg/l % NA 
Method: 5<4/V1c elcA.<, 7,34- ;.,6 1 /8.j /0 1·8U 0.02- NA 

PURGE DATA: -rIPkf(",,''; / 

Date: fJ/19/97 (I ~\.. .. '.Ieltlille pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: ;~I!/J' /-, / //c Initial 7.z.7 . .:./87 19.8 97'7 r cJ,.~-7 Q,OZ (JRN 

Monitor Reading (ppm): 0,0 5 y(rj 7,'}8 " ':J(;;~ I y.z. 9?? /" /.~5' GJ,Ol... t$,e;</ 

Well Casing Diameter & Material IQ zV! 7.1>- • ~r£z. /8.8 S-68 ('. /6 o. az T-'I"") 

Type: ~r.!i.E / ~I/<:'P ,5 Z-- "l.jj , :>"'{';O /8,~ cC; i . .f '7 O.Ol.. 5~~,c.) -; ~ 
Total Well Depth (TO): z..t:. (iO l.Q 734Ji ,5'-/ /9.-:> ,,0 /.80 <:;i,u2- C!./ c",.;c.. 

. Static Water Level (WL): .l.u . i:S-
ane Casing Volume(gal/L): CJ,74 
Start Purge (hrs): Z1-5'8 
End Purge (hrs): 0018 

Total Purge Time (min): 2" 
Total Vol. Purged (galt(i) 13. 2.. 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCL Volatiles HCI (3) 40ml VOA Vial V 
TCL Semivolatiles NA (2) 1 L Amber Glass .....,.,.., 

TCL PCBs NA (2) 1 L Amber Glass V' 
Cyanide NaOH (1) SOOml HOPE ./ 

TAL Metals (Total) HN03 (1) 1L HOPE .;./ 

TAL Metals (Dissolved) HN03 (1)1LHDPE .:./' 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: 1.03 ft. Filtered TAL Metals Sample 10 No.: 003-TW- 058 -F1 

,c/:.. .... .;- be CI /Io1/IV! 1,.../ 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

-£74/ 
/ 



GROUNDWATER SAMPLE LOG SHEET 

Pagec'6' of ~f 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-TW- (;)0 7 - 0 I 
Project No.: 6966 Sample Location: Ao,- -<.::.7 

Sampled By: J·L /..7< 
[] Domestic Well Data C.O.C. No.: i.TL. - OGb 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: o High Concentration 

SAMPLING DATA: 

Date: O~ -ll-"7 Color pH S.C. Temp. Turbidity DO Salinity other 

Time: l/~.~ Visual Standard mS/em D~rees C NTU mg/I % NA 

Method: <;A/J1~ C!/C"f"- ~b,87 0,9/ 13.3 /e) 2...;9 Ci,03 NA 

PURGE DATA: -r/~d-'~ ~~",T) 

Date: Biz/If? ~ 'J 
pH S.C. Temp. (C) Turbidity DO Salinity Color 

" 
Method:;'1Q";y /.A/ /lc. - 7, do 0, ~I' • Initial 1',1 9?9~ /.y" C),() 4- 8~#' 
Monitor Reading (ppm): O. 0 r ~;;t, b.95 ()·91 /4.1 /8Z- /;87 003 .c~~,;" 

Well Casing Diameter & Material 1t;>7~ ~.?I (J·9/ /3.r.; /0 z· zz, o. 113 ck .... A:. 

Type: 5it;E I ~"i:R /,/ ~.88 O.'l/ /3 -S- /0 z"It~' 0, ()3 (!/j~.-

Total Well Depth (TO): Ze.4.:) Z-IJ ~.87 o,~1 13.:3 /0 Z.7¥" au? C/c.r*.c. 
Static Water Level 0NL):/9. '/0 
One Casing Volume(g~ cJ· e 
Start Purge (hrs): Z 100 

End Purge (hrs): zl2,..Q 

Total Purge Time (min): G. 0 

Total Vol. Purged (g1'17CD ;2-
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collectt;<1 

TCl Volatiles HCI ( 7) iW¢' 40ml VOA Vial 
...... 

TCl Semivolatiles NA (' d) '-;\i...~ L Amber Glass ~ 

TCl PCBs NA li4-J ' ori L Amber Glass e,..-/ 

Cyanide NaOH I(Z) , ·MSOOml HOPE /'/ 
TAL Metals (Total) HN03 II c.. ~ (M1L HOPE ..-/ 

- TAL Metals (Dissolved) HN03 1/ Z. ) ( U1'1L HOPE c.--"" 

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: I.eo ft, Filtered TAL Metals Sample ID No.: 003-TW- 007 -F1 

F/c,<-/ .: ~ 0 cJ_1/;. '..J 
;4o"f /-

/ 
V ~ 
Circle if Applicable: \ Signature(s): 

MS/MSD 'j;"" ID No.' ~~ 



GROUNDWATER SAMPLE LOG SHEET 

Page ~ 70f Lf i 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-TW- 02,7 -f,j I 
Project No.: 6966 Sample Location: Aoe '-7 

Sampled By: JW /7'"'< 
[] Domestic Well Data C.O.C. No.: ,-,.tt:. - 0,,7 
[] Monitoring Well Data Type of Sample: 
[X] Other Well Type: TEMPORARY WELL [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: e/zz../? 7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: z.. z..o:> - Visual Standard mS/em De::reesC NTU m~/l % NA 

Method: P.!"-<.; J h /nc c:./~.f.A.. 7..J7 .;jZ3 zp.".j" 0 6. 08 d.'"''- NA 

PURGE DATA: 7/ /I1E (' /',,.,,.; j 

Date: 8/2.z../97 <f=5 ¥olallte pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: ~.Q'/'i 1,1//; c::.. Initial 7LG' • ~""37 20// 9j,r /,?J O,6z" 9-<,c) 
Monitor Reading (ppm): 0,0 ~/ '7,~6 ,:i"~~- ZrJ.'7 7 .::>-: } () 0.02. CIE4A.. 

Well Casing Diameter & Material I<J ;Y 7.~ 7 .~-~4 Lo, 7 83 .::r; ?-d eJ. <I l- c./oculi' 
Type: ~~~I .1~" 6( n-/5 7.1'- .5"Z1 2.0,,- Z 5-;7/ o,oZ <!/<~ 
Total Well Depth (TO): Z e (J '" le- -7.17 ,,52.3 20.? C) ~,o8 O,(JG, C/C4.-r.. 
Static Water level (Wl): 20.4 3 
One Casing VoIUme(g~ U. 7 
Start Purge (hrs): ZI44 
End Purge (hrs): Z 2..0,j 

Total Purge Time (min): 2-0 

Total Vol. Purged (g~ ~ 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 401111 VOA Vial V 
TCl Semivolatiles NA (2) 1 l Amber Glass v' 

TCl PCBs NA (2) 1 l Amber Glass ~ 

Cyanide NaOH (1) SOOml HOPE V" 

TAL Metals (Total) HN03 (1) 1l HOPE G.-' 

TAL Metals (Dissolved) HN03 (1) 1l HOPE ~ 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: /. ad fl. Filtered TAL Metals Sample 10 No.: 003-TW- 62.7 -F1 

~w: 300;,1/ rot 1'-"/ 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

'~/f?,~ 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-IW- 0'3 Q -0 I 

Project No.: 6966 Sample Location: l..CJc. - SO 
Sampled By: It'? t!..JW l,j L 

[] Domestic Well Data C.O.C. No.: LTL - ()L 7 t. (j L..-r 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: t1/~~/~7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /7/.,- Visual Standard mS/em De,:rees C NTU m~/l % NA 
Method: 5" A-/"7 <./" C!U"-t.t. 7.J9 ,~1 /9. :;) /t: :)"La o~a/ NA 

PURGE DATA: /'/"'-ttt: ( MIN J 
Date: 8/Z..J/P7 (f. ~nl ..... ", pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: /.r..r;T /.f / ,h'G Initial 'l71.. ,<l7d Z".d,ZJ ??t tI' 0. LI 0.01 L-,L~,(,.J 

Monitor ReCiding (ppm): 0. 0 -1 HZSi "r. ?((. ,ql!.S /?f /8t.: 4./'7 (;I.e) I C!/oU? 
Well Casing Diameter & Material /r) 21 744 ,~3 /9.7 /" '- ~·8 () C),ai If 

Type: 5T6~1 ~"~ 1'/" ;1'/ 7·<ll. ,,~ /9.6 }Z- 5:,,4' O.e) i C/e-f-< 
Total Well Depth (TD): lX.oo U> 7 ~CJ .~"I /f·~- /8 -y-. l...o 0.01' d 

Static Water Level (WL): /9.1l 
One Casing Volume(gall6) 7q 
Start Purge (hrs): A~?8 
End Purge (hrs): /7 0 B 
Total Purge Time (min): £,0 

Total Vol. Purged (gaIlL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial --TCl Semivolatiles NA (2) 1 L Amber Glass -
TCl PCBs NA (2) 1 L Amber Glass ---
Cyanide NaOH (1) 500ml HOPE ---
TAL Metals (Total) HN03 (l)lLHDPE '--

TAL Metals (Dissolved) HN03 (l)lLHDPE -

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: 0,92 ft. Filtered TAL Metals Sample 10 No.: 003-IW- 030 -Fl 

FLop..! 

~ 6'{;t:)""""- I I "";~ 

Circle if Applicable;....--. '\ Signature(s): 

MS/MSD VDuplicate 10 y f' 

~~. OO.l-'W'" 7) f /- C)] ~~3 



GROUNDWATER SAMPLE LOG SHEET 
z..'1 w~ 

Page of 10 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- ? 09 -01 
Project No.: 6966 Sample Location: ~09 

Sampled By: • .1 ~/ / /:;< 

[] Domestic Well Data C.O.C. No.: 
I 

~7~- o~::r 

[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: $/ z. ~i/97 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: / L,.J c Visual Standard mS/em Degrees C NTU Wll:/l % NA 
Method: ~".-uQ C/O.,..- 7. 01 /Jf G.,u·9 "2- 6,(;/" o 0 "" 

NA 

PURGE DATA: 7/~.E (/Jf/.uL 

Date: f:;/z..?/17 Yolaille pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: ~e./( ;51., I Ii "- Initial 6.fl I,/~ 2..C/. 2.- P,,1 1./-0 0·"5 ~-<,v 

Monitor Reading (ppm): 0,0 1")" G· 97 /./, 20.4 /9t- ~'/9 O,()5 LT-,·d..('# 

Well Casing Diameter & Material /t> r 7,fJ 0 /·/1 z.c.4 z:.. ?'-. r; {/ o. ";' - C/.E~ ...... 

Type: j',LJii I ~'( d> " ;t 7.()/ 1,/1 zo.~ 
-2- rp,()Q 0,0,.5 I' 

Total Well Depth (TD): Z. t;'- II t1 "". 
" Static Water Level (WL): ,. '7.76 

., One Casing Volume(gj!!7l})O. 9 
Start Purge (hrs): Iz,or 
End Purge (hrs): /2. z..o 
Total Purge Time (min): /~ 

, Total Vol. Purged (g~) ~,1 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCL Volatiles HCI (3) 40ml VOA Vial '-"'" 
TCL Semivolatiles NA (2) 1 L Amber Glass '-" 
TCL PCBs NA (2) 1 L Amber Glass ........... 
Cyanide NaOH (1) 500ml HDPE t,../ 

TAL Metals (Total) HN03 (l)lLHDPE V' 

TAL Metals (Dissolved) HN03 (l)lLHDPE ~ 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: 
/. (jO ft, Filtered TAL Metals Sample ID No.: 003-TW- ~ot -Fl 

rLt>W-c IZ.~O"""/ )'7/~ 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: -q~~ 



GROUNDWATER SAMPLE LOG SHEET 
~o i.jl7 

Page of 0 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW- 0;;,;'S- - a ( 
Project No.: 6966 Sample Location: A<:Jc. :j""·r 

Sampled By: ,JW /TA-
[] Domestic Well Data C.O.C. No.: LT" -02.9 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WEll [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: f:J/Z~/'t "7 Color pH S.C. Temp. Turbidity DO Salinity Other -

Time: /,Il"~- Visual Standard mS/em Degrees C NTU mgll % NA 
Method: 5".4 M~ t!L€A'< 6:78 /.'0/ /7. ~ "r J_ol- cJ. u¢ NA 

PURGE DATA: T/~4 ("c.".-.' J 
Date: 8/2?/P7 (f. h pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: /'G"-'!if fA I/, c. Initial 7/7 0,?7 /r. J ~'" ~ .,. z..l- ~ 0.01 0';(,1(/ 

Monitor Reading (ppm): II.I!) ~-/~ 7,()~ /.0 a ie. 7 9'1'" Z,.r::..7 o. a<! L,L.d'-<"'<! 
Well Casing Diameter & Material /0 .d'~ 7.0<) I·ao /8.2- 9?f z... Y5- cJ,09 'f 

Type: Sf£~i /" /~ 7.0 z.. /.01 17. 'J 99<9 2... ¢7 o. Gq.. I( 

Total Well Depth (TO): Z-& ()-'> Zoo 7. c.J/ /' ell /7. 7 64~' 2,90 0. 0 4 (, 

Static Water level (Wl): l.G. '-~ ~ .-
~~ 7·(JC I.a I 17.7 -tt{IC)' z.. ~3 o. (J Cf (, 

One Casing Volume(galll): 0. 7 io 6. '17 I· <J/ /z -ft 83 Z..7t+ o. c> <f e...{.ve/? 

Start Purge (hrs): J7;'-j- "3~ 6· ,!: /, u/ /7·) /~ 3. dZ, 0,<)9 C/"""A-
End Purge (hrs): 18S0 -
Total Purge Time (min): $~-

, 

Total Vol. Purged (gfll1iJl /¢ 7 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial . ........-
TCl Semlvolatiles NA (2) 1 L Amber Glass -
TCl PCBs NA (2) 1 l Amber Glass ~ 

Cyanide NaOH (1) 500ml HOPE .-
TAL Metals (Total) HN03 (1) 1 l HOPE V"'" 

TAL Metals (Dissolved) HN03 (1) 1l HOPE '-"'" 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: /ICJo ft. Filtered TAL Metals Sample 10 No.: 003-TW- oS-S- -F1 

~IoVJ :: ! 1Z(.';o-1 ~/.J 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~~ 



GROUNDWATER SAMPLE LOG SHEET 

Page '11 of .... ft? 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003 .. TW .. () 52 - 01 
Project No.: 6966 Sample Location: AaG 3'2-

Sampled By: T~/JW 
[] Domestic Well Data C.O.C. No.: LTL -30 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: o High Concentration 

SAMPLING DATA: 

Date: e/2k::>/97 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 13/0 Visual Standard mS/cm Degrees C NTU m::11 % NA 

Method: 5AJI1£~ t!.iclt".A 6.ff- ,&~ IS-; 6 /0 2.-4L. ~ ... o3 NA 

PURGE DATA: 71'Ar" (/IIt~N / 

Date: e/z..c;. 1'1 -, 
.~. 

pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: /'C-'!,'J"P I~c. Initial - - - - - - D. if1l("'/ 

Monitor Reading (ppm): / 7 5"'-.-/~' G ... "30 Id)j IG.3 9" 2./1 0,. 0 <I- ,5/A.! 
Well Casing Diameter & Material /u /f-;7J 6·7~ 0, ~t!. /6.0 ZdO 2.:10 C).a? l~·drH 
Type: 5~61 u'r~ ;,£/ 6.'9 ,8<17 /:1. 7 /r /,8/ 0,(13 CID~gI>, 

Total Well Depth (TD): z.. ~ OCJ Z.v 6.9t/ / e.J Z ,,-:;, ~ /0 2, {/Z- 0. 0 3 c/Q...,. .... 

Static Water Level (WL): 19 &5 
One Casing Volume(gal/L): /')~74 

Start Purge (hrs): 1247 
End Purge (hrs): 1307 
Total Purge Time (min): 20 
Total Vol. Purged (gal/L): il.. 2-
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCL Volatiles HCI (3) 40ml VOA Vial ~ 

TCl Semivolatiles NA (2) 1 L Amber Glass ~ 

Tel PCBs NA (2) 1 L Amber Glass G.-' 

Cyanide NaOH (1) SOOml HDPE ~ 

TAL Metals (Total) HN03 (l)llHDPE ---TAL Metals (Dissolved) HN03 (1) II HDPE 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: I,~O ft. FiHered TAL Metals Sample ID No.: 003·TW· 03 Z, ·Fl 

FLuw =- 5'£~/&t /;M/,N 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: ~~~ y ./ 
/ 



GROUNDWATER SAMPLE LOG SHEET 

--

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW-':'1- 01 
Project No.: 6966 Sample Location: 

Sampled By: #t5 
[] Domestic Well Data C.O.C. No.: LTL.. - 632:-
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WEll [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: (JCf - O.l-fJ:l Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: J 4 5"9(:iY Visual Standard mS/em D~rees C NTU m~11 % NA 

Method: S'A~ (fp,y b·y,! /. ocr 1'1.3 /0 -'2.Y) O·Ot) NA 

PURGE DATA: -,-,,,,,,r (,..,.1-' ) 

Date: D'J -0) - err ~ 
pH S.C. Temp. (C) DO Salinity vOlume Turbidity Color 

Method: fJe.~.r., I h'L. Initial 7.0:).. /.0/ ,).0./ 9'11 ''J.. i / 0.0<1 '(.;,f, t 6.11..-. 
Monitor Reading (ppm): 0.0 S-/ C..71 /.07 [ct.7 10 J.<:::o O.tY/ IClec,r-
Well Casing Diameter & Material /0 .~ fn,9,7 /.0'8 Fq l{ 10 J..i./O 0.04 CJc,:;.,.. 
Type: fh i 3/.f II c;) 15' .Z' It,.~) 11.DQ I "/.l/ 10 ~S- D,O'l Cfu.",. 
Total Well Depth (TO): 2tt. (fl) JO 6,14 ;'0'1 ! 'l.') 10 1.4r 0.04 Ct,&/-./ 
Static Water level (Wl): .JD :~.J. 
One Casing Volume(galll): 

Start Purge (hrs): / V J.b 
End Purge (hrs): I l./ s-o 
Total Purge Time (min): d-O 
Total Vol. Purged (gc{L)) / 2.-
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Colleged 

TCl Volatiles HCI (3) 40ml VOA Vial v/ 
TCl Semivolatiles NA (2) 1 l Amber Glass -// 
TCl PCBs NA (2) 1 l Amber Glass ,,// 
Cyanide NaOH (1) SOOml HOPE c// 
TAL Metals (Total) HN03 (1) 1 l HOPE /I' 

TAL Metals (Dissolved) HN03 (1)1lHDPE V 

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: J . 00 ft. Filtered TAL Metals Sample 10 No.: 003·TW-P08 -F1 

Flow - 6(J() "'"If ~,:.. -

Circle if Applicable: 

12fR6V~ MS/MSD Duplicate ID No.: 

/ 



GROUNDWATER SAMPLE LOG SHEET 

Page 33 of 'iff 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-TW- C 7") '. ~J/ 

Project No.: 6966 Sample Location: A(}<:. -70 
Sampled By: ,j vI" / r<. 

[] Domestic Well Data C.O.C. No.: LTL'-()~«-
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ")/9/~7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /8 :;-8 Visual Standard mS/em D~rees C NTU m~1l % NA 

Method91MC C'l'£A'<' ~,,76 1.2¢ /9./ /cJ 3,~:5 (), C"tl- NA 

PURGE DATA: 7'IAlfE ( ;1,"""1 
Date: 7/'1/f'7 'dolrIlIU! pH S.C. Temp, (C) Turbidity DO Salinity Color 

Method:A:-tiS &- / Initial 6.7~ j..:i Z 2 ,;,), '7 9.?.P Z,3$ 0.0(;" ol,v~ IM.I.I 

Monitor Reading (ppm): t:::J,':) 
., 

1 6.71 I~ L'i" 11·' /0 Z.'2o ('),0.5- C • ...t"1 ;:;sJ 
6.78 t."? / 'I,? 10 Z.~e d, aj - C/~~.£ Well Casing Diameter & Material I'~ 2 

Type: 51r d' I;" U" t; CSI IS3 6'.77 1·l..C! /'7./ 1(.) 3.1t4 t:7.o~ ,., 

Total Well Depth (TO): Z8. () G :La 6.76 /.L9 IP. / /d :3 ~-j- 0.0 ;; - .. ~ 

Static Water level (Wl): 2,0,6S 

One Casing VOlume(gct1Gj d, 7 

Start Purge (hrs): /8J1 
End Purge (hrs): /85'3 
Total Purge Time (min): ZeJ 

Total Vol. Purged (gf11lD /2.4 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial "" 
TCl Semivolatiles NA (2) 1 l Amber Glass ----TCl PCBs NA (2) 1 L Amber Glass ,:....../ 

Cyanide NaOH (1) SOOml HOPE ....... 
TAL Metals (Total) HN03 (1)1LHDPE ~ 
TAL Metals (Dissolved) HN03 (1) 1L HOPE ~ 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: I (J4 ft'. Filtered TAL Metals Sample 10 No.: 003-TW- ~7<> -F1 

~/o ..... .: b 2 c:) ~ ( 1M "J 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~~ -/' o..;r~ 

./ 



GROUNDWATER SAMPLE LOG SHEET 

.- Page 34 of '-15' 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-TW- 1'10 - 0 \ 

Project No.: 6966 Sample Location: ElO 
Sampled By: Jt.. Lr~ 

[] Domestic Well Data C.O.C. No.: i..T£. - 03~~ 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[l QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 7/s7?7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 2c:J¢G Visual Standard mS/em Degrees C NTU mgil % NA 

Method: 54~C ~'J/'>- 7 L, a ... <)9 V-<1! ~~ 7.73 u,o-r NA 

PURGE DATA: 'r~hlE ,p?",;J I 

Date: '/S-/f7 JJeltnlfle pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: ,n",'J ;J, / /,-C Initial - - - - - - J). e;el</ 

Monitor Reading (ppm): d. <l ~/ G. '1'1 /,o¢ 2..2. / y?f /,2.:,1 - o.()¢ I I 

Well Casing Diameter & Material /0 ~ 7,1'1 d 9J Z/.7 9f? Z~VL c), C) <f' i:ffJ;(1</ 
e.-j.- <:./. 3-4, 'I '''7 7.1'1 o.'i9 2/.6 9~Q 3.'-6 (/ Type: -' ~ ~ ~"& O.cJy 

Total Well Depth (TO): 3<:,a i) ~ 7,/~ 0,9' LI,4 2.Z-& ~d9 0,.0« Ltf-ML 
Static Water level (WL): ,I. Gd z:> Z/~- eJ,j" Z I, <7 5"3 3.73 o,e</, C/cvdy 
One Casing VOlume(g~ /. ¢ 30 lcoic.. " v, I"'J,/ /..:. hi, V r.J-L ZO-......",'1 ~ ~"dA.1J 
Start Purge (hrs): Z.O()~ 

End Purge (hrs): Z.O j~ 

Total Purge Time (min): 30 
Total Vol. Purged (g~ :£ 4 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial /' 
TCl Semlvolatiles NA (2) 1 L Amber Glass .-" 

TCL PCBs NA (2) 1 L Amber Glass ........ 
Cyanide NaOH (1) SOOml HOPE ~ 

TAL Metals (Total) HN03 (1) lL HOPE ;./ 

TAL Metals (Dissolved) HN03 (1) lL HOPE ~ 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: d),/ Z. ft. Filtered TAL Metals Sample 10 No.: 003-TW- P/O -Fl 

FLCJvl' :- Z 9 U m' I,,; I',v 

Circle if Applica~ " Signature(s): 

MS/MS~ Duplicate ID N 

~~ o03-T~/- j)f'/ - 04- t F4' / 



GROUNDWATER SAMPLE LOG SHEET 

Page '3:S;;f l..{g 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-/W- PC4 -01 
Project No.: 6966 Sample Location: ?6"1-

Sampled By: ;r£ /J0/ 
[] Domestic Well Data C.O.C. No.: ~["L -C-'i5t:.(j3~ 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ~/6/f'7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: Zz,::rz. Visual Standard mS/em Degrees C NTU m~/I % NA 

Method: /~i';(;'/1'r' , (!/cA.A- -7.~4 t:),98 2..;.8 /, 8. t'~ o. 09- NA 

PURGE DATA: 7/,n..{ ,..""..; ) 

Date: :J/6/P7 ~al[]me pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: /Z.(,,$ -f,1/"~ Initial '/.1 Z. Q.9-' 20.3 JJ?Ji' '-,2-1 0.0<f. 1>.6'<# 

Monitor Reading (ppm): c:::1 ... () 5"/ 7.'] 0·97 z,;,. '3 3/ 7, '19 0.0<'/ <!.Io</J;, 
Well Casing Diameter & Material /iJ/ - - - - - - -
Type: 5/.£~ / ~'fd1 1,/ 7.:>-,- 0.78 ZQ,~ /5 7e<{ 0.0</ ~~ 

Total Well Depth (TO): Z :f',d
O 2- 0 - - - - - - -

Static Water level (WL): 17. (.5" ;!.:r 7,5C/ 0,99 20,8 /S- '8,/6 c;),6¢ e/c~ 

One Casing Volume(gavC)J (J, tf 
Start Purge (hrs): zzz;;-
End Purge (hrs): ZZj""O 
Total Purge Time (min): 2 S-
Total Vol. Purged (gc{L:D 4.5 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial V 
TCl Semivolatiles NA (2) 1 l Amber Glass 

. 
~ 

TeL PCBs NA (2) 1 L Amber Glass ~ 

Cyanide NaOH (1) SOOml HOPE ~ 

TAL Metals (Total) HN03 (1) 1L HOPE ~ 

TAL Metals (Dissolved) HN03 (1) 1L HOPE -

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: /. 00 ft. Filtered TAL Metals Sample 10 No.: 003-/W- /,tJ4 -F1 

FLO v,! :- /8 0,....,;/,411.1"/ Flf) ~C~bt'.N4 ~ 
/.9' e ;-/CJJ4 c/,J" ct,,,,? E:. ~~jf ~ 

ell£MI(~ L ol)~/C.. 
O ... G @ n::>c. 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 7#~ 



GROUNDWATER SAMPLE LOG SHEET 

Page 3'6of '/8' 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-IW- 033 -0/ 
Project No.: 6966 Sample Location: -,\CG -c.jJ 

Sampled By: ;,.iL/T'< 
[] Domestic Well Data C.O.C. No.: • L7'L -0:;7 
[] Monitoring Well Data Type of Sample: 

[Xl Other Well T~. TEMPORARY WEll [Xl Low Concentration 
[] High Concentration ·3JH(QtCl~ 8alilple ,., 

SAMPLING DATA: 

Date: 9/to/77 Color pH S.C. Temp. Turbidity DO Salinity other 

Time: /iJ'fG Visual Standard mS/em De;:rees C NTU m~!l % NA 

Method: 5~A,Me ("I76/f/f. -" lB 7~7 "".::$ V &.3</- o. d3 NA 

PURGE DATA: 7'/,'1.£'( "'w, ) 
Date: ?/B/77 -""~. pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: .P.c-f i f r~ / /,. c. Initial 738 ,7{.)- 12.3'. 3 ~7f'r ~_ 0' c.UUf B'<AI 
Monitor Reading (ppm): (J.O -5 /rf~ 7.71 • 70S 2.0.7 :> ,;r. 79 -eq C!o!'"...-

Well Casing Diameter & Material /0 z>'l 7.L7 . 7«0 ;Lo .,- L ~_ <;/7 0,03 " 
Type: ~'Ar tEl· U ~/?5( Ii" .;;r/ 7,l~ .. '701 ;'0·3 6- ~'j2- a.o:J 'l 
Total Well Depth (TD): Z 4. Oil 20 7.zt ' '7a7 2.0.$ B b·J¢ 0.0:1 t' , 

Static Water level (Wl): I Cf • Z. 'Z.. 

One Casing Volume(gaIlL): 

Start Purge (hrs): la~ 
End Purge (hrs): 18~5 
Total Purge Time (min): 2.." 

; 

Total Vol. Purged (gaIlL): t 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial v" 
TCl Semivolatiles NA (2) 1 l Amber Glass v' 
TCl PCBs NA (2) 1 L Amber Glass V 

Cyanide NaOH (1) SOOml HDPE ~ 

TAL Metals (Total) HN03 (1) II HDPE ./ 

TAL Metals (Dissolved) HN03 (l)llHDPE ---

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: d.l&, ft. Filtered TAL Metals Sample 10 No.: 003-IW- £)33 -Fl 

Hov./ : 600,.,., I 1,c."J 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: ?~ 



GROUNDWATER SAMPLE LOG SHEET 

Page37 of Yf 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-TW- P 11- 0' 
Project No.: 6966 Sample Location: f'/t' 

Sampled By: ~T i.!s/ / J.L. 
Domestic Well Data C.O.C. No.: 

4 ) 

[] LTtC..-- oJ'8 
[] Monitoring Well Data Type of Sample: 
[X] Other Well Type: TEMPORARY WELL [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 9/'9/97 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /74-<1 Visual Standard mS/em Degrees C NTU m~/l % NA 

Method: S-.4P!£ e/e;fA. 6. 89 /.d¢ Z0.,¢ /0 .;;. IL 0,0<1- NA 

PURGE DATA: 7/-"'Id ( '"", .... I 
Date: J/'J/77 (r-~ pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: /'E,(;J"h /h.:: Initial ~-77 /.<:J8 l../, q 7.?? z...j'~ 6,03 ~~,() 

Monitor Reading (ppm): 0, a 5" A(T"c/ 6. "}I /. 6;' 24,1 /0 C:.7] 0.09 (!(<J.lfJ;. 

Well Casing Diameter & Material {U .2"=1 rt .rO /. (Xl l"G,' rQ 3 tl z.. ~, ()<l .( 

~" ~ 1"- 77 I"d</. 3,.~d 1/ 
Type: S +.I~ I ~ 6'.1/ ZrJ.~ t'c;J c). vet 
Total Well Depth (TO): a ~ 60 Za 6.S"j ;, rJq 2..:1.</ j<.J 4",/L 0, () c:t CiCAIC.. 

Static Water Level (WL): La.} 1 
One Casing Volume(gaIlL): (J, 74 
Start Purge (hrs): i'7/7 

End Purge (hrs): 17~7 
Total Purge Time (min): Za 
Total Vol. Purged (g~ J ~ Z. 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ............ 
TCl Semivolatiles NA (2) 1 l Amber Glass ....-
TCl PCBs NA (2) 1 L Amber Glass ....,/ 

Cyanide NaOH (2.. } ,I'" {)j500ml HOPE ~ 
TAL Metals (Total) HN03 ('-)~~ 1l HOPE ~ 

TAL Metals (Dissolved) HN03 1'1- ) '- en 1 L HOPE 

------.-

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: /.oL ft. Filtered TAL Metals Sample 10 No.: 003-TW- P \ I -F1 

Flow : tJ6 C) "'" ,/"",..; 

c· .H 1\~~Ii.cable: 

!tr/' { MS/M~ Duplicate 10 No.: 

rr/G4..4,11"';,'C. S 

-



\ 
\. 

GROUNDWATER SAMPLE LOG SHEET 

Page380f LfR 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW -iJz' CJ - v i 
Project No.: 6966 Sample Location: Ace.. z';) 

Sampled By: ,ZL.Ji.: 
[] Domestic Well Data C.O.C. No.: LT~ -0>7-
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WEll [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: Y//,/'J7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 
2.

0
" 

Visual Standard mS/cm D~rees C NTU mgn % NA 
Method: 5"'/"1£ t!.It9t/- 7') ,:183 2,.0;,9 J ¢. EJ!- O.u<- NA 

PURGE DATA: -r/"",d (' /'1.;rA1 I 
Date: '}//~-/9 "7 t'~ Kl- pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: ~E-<if/-tlf,·(.. Initial 7,O~ ,~ql ·z.Z .:J'" ??? z..tJ'I o,oz... 8';('-</ 

Monitor Reading (ppm): 0,'- .,- ><T-<- 7."5(0 ,681 21.::) ~,z .,-.12- Cj,O~ M 7A.J 

Well Casing Diameter & Material Id 7~ 7 J.> ~ ,:;-8J 2./.""1 /0.3 ~-,/ C;),O z. C/c;..,.J;. 
Type: 5~a: I % IflQ 1-;-',)// 7,)9' ,:Fez, 2~~CJ Zp 4.0<:1- o. <:i z.... <!/c~A... 

Total Well Depth (TO): ZoS.v a 2.4 7.3J- ,5"83 Zo.'] 9 ~. e c:.. O,O~ " 
Static Water Level (WL):20,/o 

One Casing VOlum~~~ 0.74 
r.J{e:::J.I' .~ Start Purge (hr ., , :J ~ aJ Va 

End Purge (hrs): LCI'}o 

Total Purge Time (min): ,,0 
Total Vol. Purged (galll): 

SAMPLE COLLECTION INFORMATION: . 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial '-""'" 
TCl Semivolatiles NA (2) 1 l Amber Glass ..,,/ 

TCl PCBs NA (2) 1 l Amber Glass 

Cyanide NaOH (1) SOOml HOPE ---TAL Metals (Total) HN03 (1) 1l HOPE ----TAL Metals (Dissolved) HN03 (1)1lHDPE ----

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: I,e) c!f ft. Filtered TAL Metals Sample 10 No.: 003-TW- ol. ~ -F1 

~/()v/ .c b r.)O,...../~/A 

Circle if Applicable: 

s;g~~ MS/MSD Duplicate 10 No.: 



GROUNDWATER SAMPLE LOG SHEET 

Page "37 of L(f 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-"TW- Oc:.. & ~u j 

Project No.: 6966 Sample Location: ~dC - z..e 
Sampled By: ~//,(( / /"...-(. 

[] Domestic Well Data C.O.C. No.: LTL- C146 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 9//6'/'.97 Color pH S.C. Temp. Turbidity DO Salinity other 

Time: Z3?o Visual Standard mS/cm D~rees C NTU mf(/1 % NA 

Method: .P61 ; S/ A I r;. '- e/ei1A.. 7d9 ·ZJl... V·I /0 ..,:~~ o.dj NA 

PURGE DATA: ~,wr (1'1''''' I 
Date: J'//6/f7 ,.d:. ~ pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: ~L".c;~ ~AII/c.. Initial 7.07 ,711 21,0 ??t /,.p? t:?O ~ d~N 

Monitor Reading (ppm): 0,0 ~-~ '7-'1 ~6.Yf 2Q,';j- t!"o ~.:')(5 GI,(.l3 t:!! ,/E-f.;I(. 

Well Casing Diameter & Material ~'<l 47\ 7./1 .b~r 2 0 .3 /<J $,,?O c.I< a s C~ 
Type: ~4'"1 U1~ if" ~./ 7cJ& 17(J{ Zou. c:. 9 ~,c9 "Z. 0. C.) J C/c~ 

Total Well Depth (TO): 2..f:i _ 00 z~ 7.09 .7C z.. :2 c . ( £,'0 ~-'~-3 c:I ,03 C/E,fx. 

Static Water Level (WL): 20 S7 
One Casing Volume(g~ 0. 7~ 

Start Purge (hrs): ZJ~4-
End Purge (hrs): :.z..~?y 
Total Purge Time (min): 20 
Total Vol. Purged (gal(b)) 9. Z. 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ~ 

TCl Semivolatiles NA (2) 1 l Amber Glass ~ 

TCl PCBs NA (2) 1 L Amber Glass -"" 
Cyanide NaOH (1) SOOml HDPE ......... 
TAL Metals (Total) HN03 (1) 1L HOPE ----TAL Metals (Dissolved) HN03 (1) 1L HOPE ...---

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: 1.0 3 ft. Filtered TAL Metals Sample 10 No.: OO~"TW- CJ Z. 8 -F1 

F"Lo;,y - 1'~6/71 /1Ht'41 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 4/~ 



GROUNDWATER SAMPLE LOG SHEET 

Page 44>f 48 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-IW- F'05-C. I 
Project No.: 6966 Sample Location: P~:r 

Sampled By: I I 
[] Domestic Well Data C.O.C. No.: L/L. - 04/ 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 7//7/97 Color pH S.C. Temp. Turbidity DO Salinity other 

Time: /~3~ Visual Standard mS/em Deji:rees C NTU wg/1 % NA 

Method: 7,4~ ~ IEA'- 741 ,,607 2,c" i..- /0 /./e ~~~Z- NA 

PURGE DATA: -rIM E ("" .... J 
Date: 7//7/'7 t;olt!IIU! pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method:p601,S 4//.-c... Initial) 7.91 "i68 2..1. ? 977 a,8~ ooz... ,(J;{/II' 

Monitor Reading (ppm): ".(~ 7~ .603 ZO.8 /0 6.88 0, cl z, e/~ .... 
Well Casing Diameter & Material to. .2/\ 7.~tJ /608 Za,.:J /0 7, z.z. c;)! a "- It 

Type: 5/44'1 U('~ I?-~j 743 .6c 7 2.0,) - <? 7- 91 o,aL. if 

Total Well Depth (TO): 2... e. L":" ~ 7,4~ ;607 2.6.2- /0 7,78 "",elL 'I 

Static Water Level (WL): l'l 'j-S 
One Casing VOIUme(gc®: eJ.74 
Start Purge (hrs): /857/;1 } 2A11? lr~,.r ~ 19 /(j 
End Purge (hrs): /7;;'0 

, 
Total Purge Time (min): ZO 
Total Vol. Purged (g;t11Ci\ 6,8 " I i 1/'" ~. ~, 

SAMPLE COLLECl1trN INFORMATION: .. 

Analysis Preservative Container Requirements Collected 

TCl Volatiles Hel (3) 40ml VOA Vial ~ 

TCl Semivolatiles NA (2) 1 L Amber Glass -
TCl PCBs NA (2) 1 L Amber Glass .-
Cyanide NaOH (1) SOOml HOPE ---TAL Metals (Total) HN03 (1) 1 L HOPE '-""" 
TAL Metals (Dissolved) HN03 (1) II HOPE .. .-""" 

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: /, aU ft. Filtered TAL Metals Sample ID No.: 003-IW- P05 -Fl 

1?~;EI/ 4// ~ IS ~;''d 

fZ6W:- .,tiC .... //h/~ ~ Z/;-eu.., / ~~;"-/,~ .. 
j:L·c(..) e / f /! .5 /CJ~., I /_ ,. -'\.. ..:: 4' ~{(.e /.~.,,~;,,-~ 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

7~~ 



GROUNDWATER SAMPLE LOG SHEET 

Page41 of 45' 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-TW-071 - 0 t 
Project No.: 6966 Sample Location: A~'i 

Sampled By: r.G :!,.. 
[] Domestic Well Data C.O.C. No.: L T" - o<7-z, 
[] Monitoring Well Data Type of Sample: 
[X] Other Well Type: TEMPORARY WELL [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: '}//8/F7 Color pH S.C. Temp. Turbidity DO Salinity other 

Time: /~/:)- Visual Standard mS/em Degrees C NTU w2/l % NA 
Method: 5"""£ dIEA-..c. 7.07 I f:3;,( 17- ') /0 7.'¢7 0.,03 NA 

PURGE DATA: ..,-, ME (M ,,,, ) 

Date: 9-/8-97 ¥eltlille pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: l''£A~s~/I;c Initial J 7 Q "j ,78l. /8" 9?f d.L? 0'°1 P<N 

Monitor Reading (ppm): Q. 0 ., ~ 70S .8;Cf /8.0 JfJS- 6-#"6 0. 0 3 ~/ 74-<.1 
Well Casing Diameter & Material I c ,2".:::{ - - - - - - -
Type: S+-06 i ~ J/~I ~ JO'- 77 7. 01 .8~l, /'7.' /d 7jO a.oJ C!/~.,. ...... 

Total Well Depth (TO): 2..8.0 0 z.o - - - - - - -
Static Water Level (WL):/'. S'- Z~ 7.07 ,8:F7 i7. f /0 7..,7 a, 01 C/c;~ 

One Casing Volume(gaIlL): d ,8 
Start Purge (hrs): Ir47 
End Purge (hrs): /' l' 6,2-
Total Purge Time (min): 2S 
Total Vol. Purged (gay(i) -S.l... 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCL Volatiles HCI (3) 40ml VOA Vial '" 
TCl Semivolatiles NA (2) 1 L Amber Glass ....,.-

TCL PCBs NA (2) 1 L Amber Glass V 
Cyanide NaOH (1) 500ml HOPE '--' 
TAL Metals (Total) HN03 (1) lL HOPE '-' 
TAL Metals (Dissolved) HN03 {l)lLHDPE ~ 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: /, 00 ft. Filtered TAL Metals Sample 10 No.: 003-TW- Q 71 -Fl 

F/d:.../ bff .: Z-Ld ~ 1/1'1 ,~/ i< ,,- : 33cJO 
M ( 

110 ;<'/ / ~,,~(? /60¢ X /0' ;: I 7 dO 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~~ 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW-" q~ -..; I 
Project No.: 6966 Sample Location: Boe. ."..~ 

Sampled By: XL i::l. Yi.7 
[] Domestic Well Data C.O.C. No.: ~TC- -044 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 9//r/17 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /'<13 Visual Standard mS/em De;!rees C NTU m~!l % NA 

Method: JA"q C!/tFM... 771., ,6'07 Vi- ,.~ 8,>0 o,ol,.. NA 

PURGE DATA: IIMIf 1t¥\1~ I 
Date: C)//y/97 W"ltlfA8. pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: ;:' E..."r IA I,t;, c Initial 7.~ ,C,"- 1-/.7 '1Y? 0,87 o.uz. tkN 
Monitor Reading (ppm): o.~ 51 ?,43 .,bZ:) 'Z..<J. "I 'fr? Z '</?> d.d'- ~~~ 
Well Casing Diameter & Material /3 2 '7,'7 ,6.1 J 2/. L. 67L 7,$CI O,c.Jl. rA-A 
Type: 5~.I! I, ] I( ~ "'4 21 3 7.'c,i ,roll lt,o 30 8,13 o/()~ c./ou&ly 
Total Well Depth (TD): L 8. (J () L9 7·66 ,<S 10 2./ I 7~ 73,..? 7 0,0Z,.. /AA''';4 
Static Water Level (WL): 2.0, } J 37 7. 72, .LOY 2. I ,z:., /u e,3c:> 0.02.. ~-:-~ 

One Casing Volume(gaIlL): el74-
Start Purge (hrs): Iyo / 
End Purge (hrs): /938 
Total Purge Time (min): 37 , 
Total Vol. Purged (g~1iJ: 6. f 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative - Container Requirements Collected 

TCL Volatiles HCI ( 7)~ 40ml VOA Vial ./ 
TCL Semivolatiles NA (4 ) ~~1 L Amber Glass t:./' 

Tel PCBs NA r'" 4 T ~( (2') 1 L Amber Glass ......-
Cyanide NaOH r 2 ) .~ SOOml HDPE G/" 

TAL Metals (Total) HN03 '( c') ~()11 L HDPE c..--
TAL Metals (Dissolved) HN03 r z..) Lo-l1L HDPE ~ 

""-

OBSERVATIONS / NOTES: 

Stick up of PVC above ground.level: 100 
ft. Filtered TAL Metals Sample ID No.: 003-TW- d 9 ( -F1 

FlcJ4-' :=: /8° ,..., 1/;1 / d 

---~ 
( 

!Circle if Applica~le: Signature(s): 

MS/MSO vnuPlicate 10 No.: 

1?~ " ,..../ 



GROUNDWATER SAMPLE LOG SHEET 
Page 4Jof 4f 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-TW- (jZ~.-<,;.) I 
Project No.: 6966 Sample Location: At;J.C -L~ 

Sampled By: .1 '-1-7?l--
[] Domestic Well Data C.O.C. No.: LV - On 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WEll [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: eJ/Lc./rt7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /84-:r Visual Standard mS/em Degrees C NTU ml:/l % NA 
Method: ?~ ~; s-I;r,I-t /~ etcl'!- C .'8° j, Cl3 L'Z. ;7 '/0 -Z.?7 I&U'T NA 

PURGE DATA: 

Date: 9/"'-"/17 Volume pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: ?&"-t" II /A-/ ~' Co Initial 5/.&: ~EAI - - - - :;:; ~<I(" ,.<~/ 
Monitor Reading (ppm): J" J :3 • ., 1 b.~) 1.07 23.7 /2> ~/~ C), 0 <?t' CICAA=; 

Well Casing Diameter & Material Ie) 2 kG,&C j,o</ 2.3. z.... /u z..~<jl 0,0<-/ c../'£~ 
Type: s-lctrl ;u.vCS; 173 t;,.f11 /.0'1' 22 <f /cJ j? ?f-- o.cJy rr 

Total Well Depth (TO): G..~. QO i!..<.J ~,8(J /.03 ZZ·7 I'd Z,~) O,O~ l r 

Static Water level (Wl): 2. 0, , "7 

One Casing Volume(gal<!JJ O.7q. 

Start Purge (hrs): /8Z, Z. 

End Purge (hrs): /e 4-2-
Total Purge Time (min): ,2..0 

Total Vol. Purged (gjffJl)) 14.0 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ..,--
TCl Semlvolatiles NA (2) 1 l Amber Glass ~ 

TCl PCBs NA (2) 1 L Amber Glass {/" 

Cyanide NaOH (1) 500ml HOPE V 
TAL Metals (Total) HN03 (1) 1LHDPE --TAL Metals (Dissolved) HN03 (1) 1L HOPE -----, 

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: I .. Cl () ft. Filtered TAL Metals Sample 10 No.: 003-TW- ace: b -F1 

FL()lPf - 7O(J,,-/ /~"'-'I 

(2HCf'-t opo-<. ~ S·#~C# 

Circle if Applicable: Signature(s) : 
~ 

MS/MSD Duplicate 10 No.: 

'0~ 



GROUNDWATER SAMPLE LOG SHEET 

Page 440f '-(J> 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW· O~ e -0 I 

Project No.: 6966 Sample Location: Aoc: c;g 
Sampled By: c.lL L.r.£ 

[] Domestic Well Data C.O.C. No.: L7Z -o<;l.:;t 
[] Monitoring Well Data Type of Sample: 
[X] Other Well Type: TEMPORARY WELL [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: //LI7'J7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /72 B Visual Standard mS/em Degrees C NTU mglI % NA 

Method: 5"4/111£ elc4"<" 7. 45 Ige; 21.4 /0 6.7'4- 0.06 NA 

PURGE DATA: T I"" t1'" (M ,,J } 

Date: 9/L{/<} 7 ~Ieltl."e pH S.C. Temp. (Cl Turbidity DO Salinity Color 

Method:~ ~ J /.., I f, ~ Initial 1 7.(H- /.~ti ZZ,Z,. 7j1~ 6~B~ 0·0 '7 i:f IJI'( ,(/ 

Monitor Reading (ppm): 0.0 of A('f§ 7/0 1:-71 2/. '7 S<;lb ~·9:;,- O.C~ ;( 

Well Casing Diameter & Material IO.Z~ 71'1 I 3 fj Z/.t::. '8 / 0.87 o.c~ ~«J,? 
Type: 5-/('(" ( k."(i /"'y" 7,d7 /. $ B ZI,( // 6,.1( I 0,(4 'r 

Total Well Depth (TO): 2-P,.o 0 
? • 
-" 7. t18 /. 73 Zi.~ /f.J 6 ... 9-v o.{)' et...r-IIK 

Static Water Level (WL): ZO ,() ~ 

One Casing Volume(g~))Q.74 

Start Purge (hrs): /7 0 <fZ , 

End Purge (hrs): /7 Z 4 
Total Purge Time (min): Zo 
Total Vol. Purged (garill)8· 4 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ~ 

TCl Semivolatiles NA (2) 1 L Amber Glass ~ 

TCl PCBs NA (2) 1 L Amber Glass ./ 

Cyanide NaOH (1) SOOml HOPE t,,/ 

TAL Metals (Total) HN03 (1)1LHOPE e/ 
TAL Metals (Dissolved) HN03 (1) 1L HOPE V 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: L .. a" ft. Filtered TAL Metals Sample 10 No.: 003-TW· a~ 8 -F1 

r/..J ".,. -
jlLo/'"\1 /"""~ -

Circle if Applicable: Signature(sl: 

MS/MSD Duplicate 10 No.: 

~4J--



GROUNDWATER SAMPLE LOG SHEET 
. -

Page 1-'" of L{ r 
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-TW- ol'j-- c) I 
Project No.: . 6966 Sample Location: Ade . -/7 

Sampled By: r,.e/ J..t-
[] Domestic Well Data C.O.C. No.: L.r'- - u <;/5 
[] Monitoring Well Data Type of Sample: 
[X] Other Well Type: TEMPORARY WEll [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: <J/'-l-/~ 7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 2,.-u05 Visual Standard mS/cm De,:rees C NTU m2{\ % NA 
Method: 7-1""'~ e/~"'A- 17,;7 / /-1'17 /"J'.,~ /.u 7~7 ~_o "Z.- NA 

PURGE DATA: TIM.:f" (1'1J4J) ':;7~'\ 

Date: 7/Z L /f7 ~DI[lIIIa;! " pH k;:rl.C. I }remp. (C) Turbidity DO Salinity Color 

Method: ~L.(;S~ I /,~ Initial) 6.'/ ~ 2,0,4- ?f? b,<1F 0,0/ ~,(;./ 

Monitor Reading (ppm): t:1,~ ,;@ 7.4b ,~ff LeJ.3 /c) 7.7:7 O·c)~ CI.£I/-r<.. 

Well Casing Diameter & Material /C) t'-1 7.5'"/ "'I? 7 zP, Z- /0 7,fV} (.). c) 2. C!./~A-/I-

Type: S r..r.c:! U "(:Q 1"-X/ 7-.,/ /1'17 20,} /0 7,60 0,0 z.. c.../.z-tA. 
Total Well Depth (TD): ee. 00 2.P 75/ ,<'/'7 /", IV 7. L.7 0,02- <../d'"."" 
Static Water Level (Wl): Zo .0 7 
One Casing Volume(gaI/L):d, 7. .y I 

Start Purge (hrs):i:Sl/f Z '//91/' 
~l.I 

End Purge (hrs): zoal 
Total Purge Time (min): z..:> 
Total Vol. Purged (g@ g 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 4Dml VOA Vial r/ 
TCl Semivolatiles NA (2) 1 l Amber Glass ~ 

TCl PCBs NA (2) 1 L Amber Glass ...".., 

Cyanide NaOH (1) 500ml HDPE ..,/' 

TAL Metals (Total) HN03 (1)1lHDPE .~ 

TAL Metals (Dissolved) HN03 (1)1lHDPE ..,/ 

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: l:dO ft. Filtered TAL Metals Sample ID No.: 003-TW- d I" -F1 

I ")r /' /A /' I /'(/ /J C .-.-1 I L (P~,:a'd U/) 
z.I"iO 51""f e 1'J<7 I 

r!uv 1 cJcJM/ ~ ,,..I 
Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

7~ 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[] Domestic Well Data 
[] Monitoring Well Data 
[X] Other Well Type: 
[] QA Sample Type: 

SAMPLING DATA: 

Date: <-) i'Z3/~7 

Time: tl:)+t 
Method: 54P?J 
PURGE DATA: 

Date: 'J/L9/17 
Method: /t:.-( ;rn)/~·c. 
Monitor Reading (ppm): (),q 

Well Casing Diameter & Material 

Type: STc.::1 ~ 'I L<il 

Total Well Depth (TD): Z 8."" 
Static Water Level (WL): 2 0 • /6 

One Casing Volume(ga/tG 0,74 
Start Purge (hrs): /8 Z., 
End Purge (hrs): /P>4-D 

./ 
Total Purge Time (min): I.,· 
Total Vol. Purged (gf11Gilo 

NIROP FRIDLEY (Phase I) 

6966 

TEMPORARY WELL 

Color pH S.C. 

Visual Standard mS/cm 

C!/E,I//t. 6.pEJ /;'6.5 
-rIAf4 ( M'N J 

l'alttMe pH S.C. 

Initial ) , 6, &J 7 (~<I"8 

~ x~ 6",1/ /,,</ 
(Q 2/1 7.00 /hf 

I?:Y b·?B /.6; -

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative 

TCl Volatiles HCI 

TCl Semlvolatiles NA 

TCl PCBs NA 

Cyanide NaOH 

TAL Metals (Total) HN03 

TAL Metals (Dissolved) HN03 

OBSERVATIONS I NOTES: 

Temp. 

D~rees C 

2/./ 

Temp. (C) 

2..1,8 
2./,'-
"2../,:) 

21.1 

Page 46 of i./ ~ 

Sample 10 No.: 003-1W- 0<1- 7 - c.1 
Sam pie Location: ~A::J..:<.J=c:.........:<:{.!:.· ..L7 __ ----'-
Sampled By: ,Ic:.../m 
C.O.C. No.: ~ T~ - 0"" 
Type of Sample: 

[X] Low Concentration 
o High Concentration 

Turbidity DO Salinity 

NTU mgl1 % 

/cJ 6_" , o,cJ7 

Turbidity DO Salinity 

?y! -!: , I 0.0«; 
I"'() 6.,-; 0.07 

/u 6./1 O.cJ7 

IcJ 6',0? - (J.()7 

Container Requirements 

(3) 40ml VOA Vial 

(2) 1 L Amber Glass 

(2) 1 L Amber Glass 

(1) SOOml HDPE 

(1) 1L HDPE 

(1)1lHDPE 

Other 

NA 

NA 

Color 

B~N 

Cl<f..,~ 

C/<£-f""r 

C/.£.!/;e. 

Collected 

Stick up of PVC above ground level: /, o.J ft. Filtered TAL Metals Sample ID No.: 003-1W-"~ 7 -F1 

t-C_i_rC_le_i_f_A.;.,PP;.,.I_ic,a_bl_e_: __________________ ~ Signature(s): 

MS/MSD Duplicate 10 No.: 

00"3' ,IV -J)r'/- d S- f" ,.c-~-



GROUNDWATER SAMPLE LOG SHEET 

Page17 of 48 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-TW - () S'(.J • 0 , 

Project No.: 6966 Sample Location: Ad<=' ::,)0 

Sampled By: r-< / J. I-
[] Domestic Well Data C.O.C. No.: L,TL - 097 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ~/;!¥/~7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: .'Z./()5- Visual Standard mS/em Degrees C NTU m~/l % NA 

Method: :>~~,:'" cI~ r;;.78 ~;'~.J ~~ /rJ .?_~7 a,dS- NA 

PURGE DATA: TIMe (1'11,v ) 

Date: ?/2.~/17 t,'eltlille pH S.C. Temp. (C) Turbidity DO Salinity ( I;;vcolor ,;f" 

Method: !?E.t.L S lA' f.', Initial) ~.,~ I./b 2.3.L :J )iT' z. .. ;,~ o.cJ5 ~tk~ 
Monitor Reading (ppm): a. (,l 5' '--<B' ~.77 (,IJ 2.). ,- 133 .z.f.9 0,,0:) ~AJ 

Well Casing Diameter & Material IV ~1 ~,7j' t. I, Z3.1 .... 1:) ~.z..6 <:)."J c/c-r;o., 
Type: S~( ,- J~ '. <S:> i1'S.! r.;·77 ll3 22.. .'} /J :?~4( b.o~ (f 

Total Well Depth (TD): Z. 8. c) " 2c b'.78 /:/] z.z 7 .. u 3.~-J ~. G) - If 

Static Water level (WL):LO, b-

One Casing Volume(galtG) CJ,,74-

Start Purge (hrs):ZO'l3 

End Purge (hrs): 2/ c.) 3 
Total Purge Time (min): 2,0 

Total Vol. Purged (g~ J 3,. t3 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial / 
TCL Semlvolatiles NA (2) 1 L Amber Glass e--
TCL PCBs NA (2) 1 L Amber Glass '--" 
Cyanide NaOH (1) SOOml HDPE ,v/ 

TAL Metals (Total) HN03 (l)lLHDPE ~ 

TAL Metals (Dissolved) HN03 (1) lL HDPE --
OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: 
/,t. 6 

ft. Filtered TAL Metals Sample ID No.: 003-TW- a ~-Q -F1 

F/{)~ :- 6?i)~~ . ;1.<7/ ;~/ 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

7~~ 



GROUNDWATER SAMPLE LOG SHEET 

Page 4-80f .f 8 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-TW- 03 r -0/ 
Project No.: 6966 Sample Location: Aoc:; 3JJ 

Sampled By: ../~ /;ne 
[] Domestic Well Data C.O.C. No.: ~7L-048 
[] Monitoring Well Data Type of Sample: 
[X] Other Well Type: TEMPORARY WEll [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: J/Z-:;-/77 Color pH S.C. Temp. Turbidity DO Salinity other 

Time: /9¢O Visual Standard mS/cm Degrees C NTU m~/l % NA 

Method: ~."".,~ /V6ItA b.99 /./~ 2°.~ ~ ~.5S O .. dS NA 

PURGE DATA: -r/,..,~ """," '" j 
Date: Y/z..,/,7 )Jeht ... e pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: P.=-r.,) 4/~c. Initial\ ~.f)1 /',$ u..~ '7)1 ?:/~ O,O-S- a/Ale FMII 
Monitor Reading (ppm): 0,0 .;- x7~ 6·77 /,/~ Z1-. I /~8 -$";~:r o.o~- r~"'/ 

Well Casing Diameter & Material I~ .//1 7.oC. /,/6 2.1.~- -;19 ;J ,Lt.. c).o=:;- C~"c/> 
Type: 3 " -,%6 I, Y'<1 CS? I/~/../ 7.0 0 /,1" Z-/ ,3 /;1 ~.j' <1 o.C :> CIE4A,. 

Total Well Depth (TO): t!.:J. alJ z..o b. t
}:} I~ /6 20. '} G 5";" o. OJ C!/c~A.. 

Static Water level (Wl):O>O.I3> 

One Casing Volume(galll): O,IQ 

Start Purge (hrs): 1718 
End Purge (hrs): /'38 
Total Purge Time (min): z..o 

.. -
Total Vol. Purged (gaJfG> 14-
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial t./ 

TCl Semivolatiles NA (2) 1 l Amber Glass ~ 

TCL PCBs NA (2) 1 L Amber Glass ~ 

Cyanide NaOH (1) 500ml HOPE .../ 

TAL Metals (Total) HN03 (1) 1L HOPE c,...---

TAL Metals (Dissolved) HN03 (1) 1 L HOPE ~ 

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: 1.00 ft. Filtered TAL Metals Sample 10 No.: 003-TW- 0 Y ~ -F1 

,c/ov-J 7 0 '- ,-, / /., ,;" 

Circle if Applicable: Signature(s): 

MS/MSO Duplicate 10 No.: 7k~ 
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GROUNDWATER SAMPLE LOG SHEET 

- Page-L of JK. 
Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-MS- 2. 8 S -01 

Project No.: 6966 Sample Location: MS- Z. 8S 
Sampled By: C5,i-- r::::t: 

[] Domestic Well Data C.O.C. No.: 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 2. -// -5iB Color pH S.C. Temp. Turbidity DO Salinity other 

Time: 14-00 Visual Standard mS/cm Degrees C NTU mg/l % NA 

Method: 8adc/e-r- ~,#:1/ NA 

PURGE DATA: 

Date: 2- .//- 5'8 Volume pH S.C. Temp. (C) Turbidity DO Salinity other 

Method: fiAc/~ &/"" ...... 
Monitor Reading (ppm): C),O 

Well Casing Diameter & Material 

Type: 2'~ S.$'. 5~cn 
5'7"6:/ ' /fE"'-' 

Total Well Depth (TD): Z 7,3 

Static Water Level (Wl): i J. 2 7 SEE LOW FLOW PURGE DATA SHEET 

One Casing Volume(gaUl): 5 L (.11"( 
Start Purge (hrs): 1'1 0 4 

, 

End Purge (hrs): /1- () u 

Total Purge Time (min): 5 ~ 
Total Vol. Purged (gatiLJJ / 0. 'J ~,~ tit" 
SAMPLE COLLECTION INFORMATION: " 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCl Volatiles HCI (3) 40ml VOA Vial Laucks 

DO NA (1) Winkler Test Kit Glass Bottle Field Test 

TCl Semivolatiles NA (2) 1 l Amber Glass Laucks 

TCl PCBs NA (2) 1 l Amber Glass Laucks 

Cyanide NaOH (1) 500ml HDPE laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA (1) 1 l HDPE Laucks 

Hardness HN03 (1) 250ml HOPE laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) HN03 (1)1LHOPE Laucks 

TAL Metals (Dissolved) HN03 (1) 1l HOPE Laucks 

Chloride, Bromide & Phosphate (Dissolved) NA (1) 500ml HOPE laucks 

OBSERVATIONS I NOTES: 
11-1t::LU t-<t::::;UL I :s: 

I~,J °c Temperature (ySI meter): Filtered TAL Metals Sample 10 No.: 003-MS-Z85 -F1 
pH (ySI meter): ~'79 S.U. /;:.-:;-ORP (ySI meter): - coB.? mV CO2 mgll 
DO (modified Winkler titration test kit): t. . .a~ mglL 
Dissolved Ferrous Iron ('): 2, 2. ~ mgll 
Dissolved Reduced Manganese (*): _ - - - t·2... mgll 
Hydrogen Sulfide (as Sulfide) ('): Q.OZ.I mgll 

'Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MSIMSD Duplicate 10 No.: 

0~ 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

o Domestic Well Data 
[X] Monitoring Well Data 
o Other Well Type: 
o QA Sample Type: 

SAMPLING DATA: 

Date: 2. -//-98 
Time: /G95 

PURGE DATA: 

Date: Z -11-9 ~ 

Method: 5APtE 
Monitor Reading (ppm): O. () 

Well Casing Diameter & Material 
II 5' 5. '}. <;;;C/'..:..~" 

Type: l ('s) 5'rr? ,. / /,; 5 6A-

Total Well Depth (TO): ~5' 

NIROP FRIDLEY (Phase II) 

6966 

Color pH S.C. 

Visual Standard mS/cm 

Volume pH S.C. 

Temp. 

Degrees C 

Temp. (C) 

Pagel of J.K 
Sample ID No.: 003-MS- 287 -01 

Sample Location: MS-
Sampled By: -------
C.O.C. No.: 
Type of Sample: 

[X] Low Concentration 
o High Concentration 

Turbidity 

NTU 

Turbidity 

DO 

mgll 

DO 

Salinity 

% 

Salinity 

other 

NA 
NA 

other 

Static Water level (Wl): i 9.24 SEE LOW FLOW PURGE DATA SHEET 

Start Purge (hrs): /:.J::)"5' 

End Purge (hrs): 1(,,45 
Total Purge Time (min): :SO 
Total Vol. Purged (gactill 8,8 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative 

Dissolved Methane NA 

TCl Volatiles HCI 

DO NA 

TCL Semivolatiles NA 

TCL PCBs NA 

Cyanide NaOH 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA 

Haroness HN03 

Ferrous Iron, Manganese & Hydrogen Sulfide NA 

TAL Metals (Total) HN03 

TAL Metals (Dissolved) HN03 

~ Chloride, Bromide & Phosphate (Dissolved) NA 

OBSERVATIONS I NOTES: 
fiELD RESUl I S: 

Temperature (ySI meter): 14-- 9'- °c 
pH (ySI meter): Z. ~ z. S.U. 
ORP (ySI meter): - "65" . .:s mV 
DO (modified Winkler titration test kit): c-'. /.3 mglL 
Dissolved Ferrous Iron (e): _ _ >, /0 mglL 
Dissolved Reduced Manganese (e): _ _ _ _ O. '" mglL 
Hydrogen Sulfide (as Sulfide) (e): - -- _ _ 0., Z 8 mglL 

eNotes use of DRI700 Colorimeter 

Container Requirements Collected for 

(2) 40ml VOA Vial Microseeps 

(3) 40ml VOA Vial laucks 

(1) Winkler Test Kit Glass Bottle Field Test 

(2) 1 L Amber Glass Laucks 

(2) 1 L Amber Glass Laucks 

(1) SOOml HOPE Laucks 

(1) 1L HOPE Laucks 

(1) 250ml HOPE Laucks 

(2) HOPE Bottle = one filtered for dissolved Mn Field Test 

(1) 1l HOPE Laucks 

(1) 1L HOPE Laucks 
(1) SOOml HOPE Laucks 

Filtered TAL Metals Sample 10 No.: 003-MS- Z ~ ..z: -F1 

C02 2.26 mglL 

"C_Ir_C_Ie_i_f_Ap.:..P:..I_ica"T""b_Ie:_· ___________________ -1 Signature(s): 

4~ 
MS/MSD Duplicate 10 No.: 

! 



GROUNDWATER SAMPLE LOG SHEET 

- Page3 of 18 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-MS- 2 e.J) -01 

Project No.: 6966 Sample Location: MS- z.. 8]) 

Sampled By: c!'2. ~ T4-
o Domestic Well Data C.O.C. No.: OD4-Z-5 
[X] Monitoring Well Data Type of Sample: 
o Other Well Type: [X] Low Concentration 
o QA Sample Type: o High Concentration 

SAMPLING DATA: 

Date: 2.//7/9 6 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: //~o VISWll Standard mS/cm Degrees C NTU mgll % NA 

Method: 5AmL" t:!/EA.<. NA 

PURGE DATA: 

Date: z.//7/~e Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: 81"././(,r /'v_r> 
Monitor Reading (ppm): 26. 0 

Well Casing Diameter & Material 
ld(k c;;.~. :s(.,..~c"-

Type: $. ,e'·S.6.c.. 

Total Well Depth (TO): //t{t. 7 
Static Water LeveliWL): /8, 8.;) SEE LOW FLOW PURGE DATA SHEET 

one~~fu;;'e(gaI/L): 3. ( 
Start Purge (hrs): /O()tJ 

End Purge (hrs): /13:::> -Total Purge Time (min): <Jj 
Total Vol. Purged (g~ /8,6 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCL Volatiles HCI (3) 40ml VOA Vial Laucks 

DO NA (1) Winkler Test Kit Glass Bottle Field Test 

TCL Semivolatiles NA (2) 1 L Amber Glass Laucks 

TCL PCBs NA (2) 1 L Amber Glass Laucks 

Cyanide NaOH (1) SOOml HOPE Laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA (1) 1L HOPE Laucks 

Hardness HN03 (1) 250ml HOPE Laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) HN03 (l)lLHDPE Laucks 

TAL Metals (Dissolved) HN03 (1) 1L HOPE Laucks 
Chloride, Bromide & Phosphate (Dissolved) NA (1) SOOml HOPE Laucks 

OBSERVATIONS I NOTES: 
'I~LU K~~ULl~: 

Temperature (ySI meter): /5",05 Oc Filtered TAL Metals Sample 10 No.: 003-MS- 2 e j) -F1 
pH (ySI meter): Z. j3 S.U. 

100 ORP (ySI meter): - /7l 9 mV CO2 mglL 
DO (modified Winkler titration test kit): .,:)7 mglL 

~ V~/. -I-~ ,e DC';;; c ..r /u.-c8. Dissolved Ferrous Iron (.): ~3~ mgIL ~':£/1?a .;Eo 
Dissolved Reduced Manganese (.): .:.3 mglL 
Hydrogen Sulfide (as Sulfide) (.): O,O~ mgIL 

·Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: .~~ 



GROUNDWATER SAMPLE LOG SHEET 

- Pagej of ,g 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-MS- 2--9 5' -01 

Project No.: 6966 Sample Location: MS- 1-95 
Sampled By: t:::!.~ZT~ 
C.O.C. No.: 

, o Domestic Well Data 
[X] Monitoring Well Data Type of Sample: 
o Other Well Type: [X] Low Concentration 
o QA Sample Type: o High Concentration 

SAMPLING DATA: 

Date: Z-/I~/'f:J Color pH S.c. Temp. Turbidity DO Salinity Other 

TIme: L~4° Visual Standard mS/cm Degrees C NTU m~1I % NA 
Method: 5;fPMf" NA 

PURGE DATA: 

Date: Z(/~/?8 Volume pH S.c. Temp. (C) Turbidity DO Salinity Other 

Method: fJl-1d/L~ b/""'/ 
Monitor Reading (ppm): 

Well Casing Diameter & Material 
2."& s. 5. ')0(,££;.1 

Type: <:. A/{"E.IC. 

Total Well Depth (TO): 2...7 • .) 
Static Water Lev,.eIl)NL): i9.6,} SEE LOW FLOW PURGE DATA SHEET 

One ~(~rrie(gauL~~ 'Q 
Start Purge (hrs): /5"/5' 
End Purge (hrs): /b?O 
Total Purge Time (min): e, 
Total Vol. Purged (gi(11G) /(J 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCL Volatiles HCI (3) 40ml VOA Vial Laucks 

DO NA (1) Winkler Test Kit Glass Bottle Field Test 

TCL Semivolatiles NA (2) 1 L Amber Glass Laucks 

TCL PCBs NA (2) 1 L Amber Glass Laucks 

Cyanide NaOH (1) 500ml HOPE Laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA (1)1LHDPE Laucks 

Hardness HN03 (1) 250ml HOPE Laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) HN03 (1) 1L HOPE Laucks 

TAL Metals (Dissolved) HN03 (1)1LHDPE Laucks 
Chloride, Bromide & Phosphate (Dissolved) NA (1) SOOml HOPE Laucks 

OBSERVATIONS I NOTES: 
IFIELD RESULI ;;;: 

2,O,OJ °c 003-MS-275 Temperature (ySI meter): Filtered TAL Metals Sample 10 No.: -F1 
pH (ySI meter): ~.f~'"' S.u. /2 0 ORP (ySI meter): -//z.~ mV CO2 mg/L 
DO (modified Winkler titration test kit): 7 ?j mg/L 
Dissolved Ferrous Iron (*): o·fi<;l mg/L 
Dissolved Reduced Manganese (*): G.e mg/L 
Hydrogen Sulfide (as Sulfide) (*): VIQ mg/L 

*Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MSIMSD Duplicate 10 No.: 

t-7ij~ 



GROUNDWATER SAMPLE LOG SHEET 

PageS" of-JQ. 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: C03-MS- Z 9.I -01 

Project No.: 6966 Sample Location: MS- Z-9r 
Sampled By: c!1/T~ o Domestic Well Data C.O.C. No.: 

I 

[Xl Monitoring Well Data Type of Sample: 
o Other Well Type: [Xl Low Concentration 
o QA Sample Type: o High Concentration 

SAMPLING DATA: 

Date: 2..1 l c:o \ C) CO Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 135" Visual Standard mS/cm Degrees C NTU mg/l % NA 
Method: S""M~ 1C!e/l-L NA 

PURGE DATA: 

Date: LI Jb , ~ e. Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: B IAdd6A pu",,~ 
Monitor Reading (ppm): 14. I 
Well Casing Diameter & Material 

2"~ 'SS-~JA./ Type: :Y. I ~~~ 

Total Well Depth (TO): 81- e.. 
Static Water level0Nl):/,.6e SEE LOW FLOW PURGE DATA SHEET 

One Casing Volume(gaVL): 

Start Purge (hrs): /L/~'-

End Purge (hrs): i35° 
Total Purge Time (min): <JS" 
Total Vol. Purged (gal{C)J /8. Z-
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCl Volatiles HCI (3) 40ml VOA Vial Laucks 

DO NA (1) Winkler Test Kit Glass Bottle Field Test 

TCL Semivolatiles NA (2) 1 l Amber Glass Laucks 

TCl PCBs NA (2) 1 l Amber Glass Laucks 

Cyanide NaOH (1) SCOml HOPE laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA (1) 1L HOPE Laucks 

Hardness HN03 (1) 2S0ml HOPE laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) HN03 (1) 1L HOPE Laucks 

TAL Metals (Dissolved) HN03 (1) 1L HOPE Laucks 
ChlOride, Bromide & Phosphate (Dissolved) NA (1) SCOml HOPE Laucks 

OBSERVATIONS I NOTES: 
r/t:LU Kt:::SUL I ::s: 

/7.5"9 0c C03-MS- 2 9.L -F1 Temperature (ySI meter): Filtered TAL Metals Sample 10 No.: 
pH (ySI meter): 7.tO S.U. 

i/';-ORP (ySI meter): - 171·3 mV CO2 mg/L 

51""~L#Io/ IA/. DO (modified Winkler titration test kit): 7,1./ mglL 
!C£,I1tJt./& /) ~ Dissolved Ferrous Iron (*): ,£08 mglL 
10 ~,(;" > c/u4J#' .,Lcr~~-Dissolved Reduced Manganese (*): 0.4- mg/L 

Hydrogen Sulfide (as Sulfide) (*): 0.078 mg/L :5", .;t-7 <f'" t/£-l7 e.1£~A:. r 
'Notes use of DRI7CO Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ 



GROUNDWATER SAMPLE LOG SHEET 

Page ~ of ./8 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-MS· z... 9 Z; -01 

Project No.: 6966 Sample Location: MS· L '7.JJ 
Sampled By: t::! 5 /;7'-<: 

o Domestic Well Data C.O.C. No.: 
[X] Monitoring Well Data Type of Sample: 
o Other Well Type: [X] Low Concentration 
o QA Sample Type: o High Concentration 

SAMPLING DATA: 

Date: 2. '/b-jB Color pH S.C. Temp. Turbidity DO Salinity other 

TIme: )'(J 10 Visual Standard mS/cm Degrees C NTU mg/l % NA 

Method: t5A//,,-<- fi.--.....- I Y..d/·'" -fi/\ NA 

PURGE DATA: 

Date: z- Volume pH s.C. Temp. (Cl Turbidity DO Salinity other 

Method: 8,4//,..- A..-....... / 
Monitor Reading (ppm): / t!4Z.6' 

Well Casing Diameter & Material 
. Z/~ S'~!?~'CYCU' 

Type. $, st"'-<' 

Total Well Depth (TD): 1%, 7 

Static Water level (Wl): 18,Z 7 SEE LOW FLOW PURGE DATA SHEET 

on~,(forume(g(flL) 3, / 
Start Purge (hrs): <J 9 j d 

End Purge (hrs): /dz. ~-
.-

Total Purge Time (min): -:;'j 

Total Vol. Purged (g~'. 9~ 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCl Volatiles HCI (3) 40ml VOA Vial laucks 

DO NA (1) Winkler Test Kit Glass Bottle Field Test 

TCl Semivolatiles NA (2) 1 l Amber Glass laucks 

TCl PCBs NA (2) 1 l Amber Glass laucks 

Cyanide NaOH (1) sOOml HDPE laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA (1)1lHDPE laucks 

Hardness HN03 (1) 2s0ml HOPE laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HDPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) HN03 (1) 1l HOPE laucks 

TAL Metals (Dissolved) HN03 (1) 1l HOPE laucks 
Chloride, Bromide & Phosphate (Dissolved) NA (1) sOOml HDPE laucks 

OBSERVATIONS I NOTES: 
1t-lcLU Kc:SUL 1:S: 

/76/ 0
C 003-MS- Z 7]) ·F1 Temperature (ySI meter): Filtered TAL Metals Sample ID No.: 

pH (ySI meter): 7 ZG. S.U. 
/OQ ORP (ySI meter): - t'/~ e mV CO2 mg/l 

DO (modified Winkler titration test kit): 2.~2. mgll 

6-1'/<'" aa/ Dissolved Ferrous Iron (*): O,lS mgll Ida< O~~ ",1# 
Dissolved Reduced Manganese (*): o,~ mg/l (SA/u-<;/,=.:I ) r ... ~cF,r ,,~ r ..... ~4 
Hydrogen Sulfide (as Sulfide) (*): .O-~ mgll c,..-QV// d-.......... C.W<J~ Y.s/w 77", ~ ·Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

77~ 



GROUNDWATER SAMPLE LOG SHEET 

Page 1 ofK .. 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-MS· i,j$ -01 

Project No.: 6966 Sample Location: MS· jo:; 
Sampled By: Sc....t.. z.."-

[] Domestic Well Data C.O.C. No.: O(J-r L ") 

[X] Monitoring Well Data Type of Sample: 

[] Other Well Type: [X] Low Concentration 

[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ~ - l. q. 1 S Color pH S.C. Temp. Turbidity 00 Salinity other 

Time: //~5 Visual Standard mS/cm Dearees C NTU mjt/l % NA 
Method: ~AlW\e NA 

PURGE DATA: 

Date: L-2.ti-~e Volume pH S.c. Temp. (C) Turbidity DO Salinity other 

Method: B 1.q.{cI~y Pum-" 

Monitor Reading (ppm): ,/. U 

Well Casing Diameter & Material ,. 
5. r j'c.,.c c'" 

Type: L~ S. ;Ie! .... 

Total Well Depth (TO): 2 75'" 
Static Water level (Wl): je). 3~ SEE LOW FLOW PURGE DATA SHEET 

onl~ijC:lume(gal1l0 ~-
Start Purge (hrs): /(/00 

End Purge (hrs): //00 

Total Purge Time (min): 6 0 

Total Vol. Purged (g~ I/. z.. 
SAMPLE COUECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCl Volatiles HCI (3) 40ml VOA Vial laucks 

DO NA (1) Winkler Test Kit Glass Bottle Field Test 

TCl Semivolatiles NA (2) 1 l Amber Glass laucks 

TCl PCBs NA. (2) 1 l Amber Glass laucks 

Cyanide NaOH (1) 500ml HOPE Laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA (1)1lHDPE laucks 

Hardness HN03 (1) 250ml HOPE laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) HN03 (1) 1l HOPE laucks 

TAL Metals (Dissolved) HN03 (1) 1l HOPE laucks 
Chloride, Bromide & Phosphate (Dissolved) NA (1) 500ml HOPE Laucks 

OBSERVATIONS I NOTES: 
11-1t:LU Kt:::;UL I ::;: 

iZ. e; I °c Temperature (ySI meter): Filtered TAL Metals Sample 10 No.: 003-MS· ~oS -F1 
pH (ySI meter): 2<~ S.U. 

"3~-ORP (ySI meter): 7~.~ mV CO2 mg/l 
DO (modified Winkler titration test kit): ~,~~ mgll 
Dissolved Ferrous Iron (*): 0,(.10 mgll 
Dissolved Reduced Manganese (*): () . Q'C.) mgll 
Hydrogen Sulfide (as Sulfide) (*): o. CL:Jmg/l 

*Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 



GROUNDWATER SAMPLE LOG SHEET 

Page'8 oLI8' 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-MS- 3 C) I -01 

Project No.: 6966 Sample Location: MS- 30 i 
Sampled By: Sc./?:~ 

[] Domestic Well Data C.O.C. No.: 00 f:2 2 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 

0 QA Sample Type: o High Concentration 

SAMPLING DATA: 

Date: 2-24-'1g Color pH S.C. Temp. Turbidity DO Salinity other 

Time: /5°c:. Visual Standard mS/em Degrees C NTU mg/l % NA 

Method: 5" MLf"" NA 

PURGE DATA: 

Date: Z-2.4-9 S Volume pH S.C. Temp. (C) Turbidity DO Salinity other 

Method: B LA ()Dc.IC P(/M~ 

Monitor Reading (ppm): 0.0 

Well Casing Diameter & Material 

Type: 4 "~ 
'S. S S c... .. c.~rI 

S" I~/se/{ 

Total Well Depth (TO): (07_ 8 I 

Static Water Level (WL): 20.00 SEE LOW FLOW PURGE DATA SHEET 
S~TV'~:t=> ~~: One ~ Volume(g : 3.' 

Start Purge (hrs): 13~o 

End Purge (hrs): /450 

Total Purge Time (min): 7cJ 

Total Vol. Purged (ga,rfL)) I:),Z. , 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCL Volatiles HCI (3) 40ml VOA Vial Laucks 

DO NA (1) Winkler Test Kit Glass Bottle Field Test 

TCL Semivolatiles NA (2) 1 L Amber Glass Laucks 

TCL PCBs NA (2) 1 L Amber Glass Laucks 

Cyanide NaOH (1) SCOrn I HOPE Laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA (1) 1L HOPE Laucks 

Hardness HN03 (1) 250ml HOPE Laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) HN03 (1) 1L HOPE Laucks 

TAL Metals (Dissolved) HN03 (1) 1 L HOPE Laucks 
Chloride, Bromide & Phosphate (DiSSOlved) NA (1) SOOml HOPE Laucks 

OBSERVATIONS / NOTES: 
1t-It::LU KcSUL TS: 

Il.~~-oC Temperature (ySI meter): Filtered TAL Metals Sample 10 No.: 003-MS- 3 a I -F1 
pH (ySI meter): ~l5 S.U. 

~O ORP (ySI meter): - /(., .'7 mV CO2 mglL 
DO (modified Winkler titration test kit): 0.(.-5 mglL 

j/v.c4£,P rw .i1~,,,,:? dL,W",/ ;;;;;;(8. Dissolved Ferrous Iron (*): /,6; 7 mglL oVE,c 
Dissolved Reduced Manganese (*): 6.~ mglL 
Hydrogen Sulfide (as Sulfide) (*): O,l~4 mglL 

*Notes use o1.DRI7OO Colorimeter 

( 
Cfrcle H AppliC ble: Signature(s): 

MS~ Duplicate 10 No.: 
) ~/~ 

ill/l.Ji"j',lf-J'(" _,1 ~ (/..,.. /J(t! f".,,1;- of' c: "t'~N~~4 



GROUNDWATER SAMPLE LOG SHEET 

Pagel of 18 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-MS- 30D -01 

Project No.: 6966 Sample Location: MS- J u.D 
Sampled By: SC77/( 

o Domestic Well Data C.O.C. No.: (l.043 €::I e OCJ<.I.37 

[X] Monitoring Well Data Type of Sample: 
o Other Well Type: [X] Low Concentration 

-;ff QA Sample Type: /J1.5 /445' 7) o High Concentration 

SAMPLING DATA! 

Date: 1/1/j9 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: //3 0 Visual Standard mS/cm Degrees C N11J mg/l % NA 

Method: s-"'.l'.HJ NA 

PURGE DATA: 

Date: 3/3/'J8 Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: 8/-4.1cL.5/l ,P.:/"",/ 

Monitor Reading (ppm): CJ .·0 

Well Casing Diameter & Material 
Ktb s::s: S"C:~r: en 

Type: 2 :s. ;(';5EA. 

Total Well Depth (TO): 9,) 4 
Static Water level (Wl): /7. 77 SEE lOW FLOW PURGE DATA SHEET 

one~"'Vc,i~me(gaUl): 3.' 
Start Purge (hrs): /CJ¢O 

End Purge (hrs): 112..0 
Total Purge Time (min): 4 0 

Total Vol. Purged (ga,tnrr"-Y:' tip 
SAMPLE COllECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCl Volatiles HCI ( 7) ¢ 40ml VOA Vial laucks 

DO NA (1) Winkler Test Kit Glass Bottle Field Test 

TCl Semivolatiles NA ( 4) ¢ 1 l Amber Glass laucks 

TCl PCBs NA (4) ~ 1 l Amber Glass laucks 

Cyanide NaOH 
, 

(1) SOOml HOPE laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA 2..) ~'ll HOPE laucks 

Hardness HN03 (j) /L (6, HOPE laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) HN03 2..) <.t1 1l HOPE laucks 

TAL Metals (Dissolved) HN03 t-z..,) ~ 1l HOPE Laucks 
ChlOride, Bromide & Phosphate (Dissolved) NA I 2...) ()IlSOOml HOPE laucks 

OBSERVATIONS I NOTES: 
tlCLU Kc~ULI::': 

t./ 4 1... °c 003-MS- 3 0 D -F1 Temperature (ySI meter): Filtered TAL Metals Sample 10 No.: 
pH (ySI meter): 7.37 S.U. 1'-:;-ORP (ySI meter): -2.:-.2,..·/ mV CO2 mg/L 
DO (modified Winkler titration test kit): /, (. ?- mgll 
Dissolved Ferrous Iron (*): ",J,,0 mgll 
Dissolved Reduced Manganese (*): 0·3 mgll 
Hydrogen Sulfide (as Sulfide) (*): ,1·iL,'l.:: mgll 

*Notes u~OO Colorimeter J 

C~&if Applic ~Ie: Signature(s): 

I~\V Duplicate 10 No.: 

.~~ 



GROUNDWATER SAMPLE LOG SHEET 

- Page /0 of 18 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-MS- 31 S -01 

Project No.: 6966 Sample Location: MS- 3/5 
Sampled By: CS 1!7"/'f 

[] Domestic Well Data C.O.C. No.: (Jo4-2..S 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: Z.//7/'~ Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 
. 

/5'/0 VI5II8l Standard mS/cm Degrees C NTU mg/l % NA 
Method: 5APfd' elt£M.... NA 

PURGE DATA: 

Date: "2-/17/,8 Vohme pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: B/;k/vLA h-..-v 
Monitor Reading (ppm): 3.7 

.( Ss: 'E~,4 
Well Casing Di~ & Material 

Type: Z-lQ S.· ;uF" 

Total Well Depth (TD): 2.7..5 0 

Static Water If!ve~(WL): I 'j. 82- SEE lOW FLOW PURGE DATA SHEET 

on;>ftr.'{~"~@~e(g~4. 7 
Start Purge (hrs): /'¢O" , 

End Purge (hrs): 15tJO 
/ •... 

Total Purge Time (min): 6 0 

Total Vol. Purged (g<fll.J.f ,. 7 
SAMPLE COllECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCl Volatiles HCI (3) 40ml VOA Vial Laucks 

DO NA (1) Winkler Test Kit Glass Bottle Field Test 

TCl Semivolatiles NA (2) 1 L Amber Glass Laucks 

TCl PCBs NA (2) 1 L Amber Glass Laucks 

Cyanide NaOH (1) SOOml HOPE Laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA (1) 1L HOPE Laucks 

Hardness HN03 (1) 250ml HDPE laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) HN03 (1) 1L HOPE Laucks 

TAL Metals (Dissolved) HN03 (1) 1L HOPE Laucks 
Chloride, Bromide & Phosphate (Dissolved) NA (1) SOOml HOPE Laucks 

OBSERVATIONS I NOTES: 
t-II:.LU I'<t:.~ULI~: 

Temperature (ySI meter): ZO.b:} °c Filtered TAL Metals Sample ID No.: 003-MS- 31 S -F1 
pH (ySI meter): &,ZB. S.u. ;50 
ORP (ySI meter): - /16.0 mV CO2 mg/L 
DO (modified Winkler titration test kit): .2,li!. mglL 
Dissolved Ferrous Iron (*): ~uIl mglL 
Dissolved Reduced Manganese (0): I.a mglL 
Hydrogen Sulfide (as Sulfide) (*): ~. OIl.mglL 

"Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

-4~ 



GROUNDWATER SAMPLE LOG SHEET 

Page i I of J&' 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-MS- 3 \ J:. -01 

Project No.: 6966 Sample Location: MS- 3" \ :l: 
Sampled By: ~ S / r...c. 

[] Domestic Well Data C.O.C. No.: oo~,-7 

[X] Monitoring Well Data Type of Sample: .. 

[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ::z. -('O -is Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: jO z.o VISWlI Standard mS/em Des:rees C NTU mg/l % NA 

Method: 5Af'IIIi C!/t'IfA. 7.()<J JB7~.(J 18.7/ 9.., 0·/7 NA- NA 

PURGE DATA: 

Date: 2 -/8- 98 Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: 8 ~.Iq1t'.-r. .PU'..-?/ 

Monitor Reading (ppm): C). I 

Well Casing Diameter & Material 
•• '~ S. s: Sc.v-c:.~ 

Type:~ S. ~;C'e~ 

Total Well Depth (TO): ~ 7.8 
Static Water l!!veJ (Wl): i 9. B 3 SEE LOW FLOW PURGE DATA SHEET 

one-C'VsfnQVoiJme(gaUl): $. I 

09°" -Start Purge (hrs): 

End Purge (hrs): /Ol!l 

Total Purge Time (min): 75 
Total Vol. Purged (gfl1C): 15:6'" 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCl Volatiles HCI (3) 40ml VOA Vial laucks 

DO NA (1 ) Winkler Test Kit Glass Bottle Field Test 

TCl Semivolatiles NA (2) 1 l Amber Glass laucks 

TCl PCBs NA (2) 1 l Amber Glass laucks 

Cyanide NaOH (1) SOOml HDPE laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA (1)1lHDPE laucks 

Hardness HN03 (1) 250ml HDPE laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HDPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) HN03 (1) 1l HDPE laucks 

TAL Metals (Dissolved) HN03 (1) 1l HOPE Laucks 
Chloride, Bromide & Phosphate (Dissolved) NA (1) SOOml HDPE laucks 

OBSERVATIONS I NOTES: 
,..,t:LU Kt::SUL I S; 

Temperature (ySI meter): .I$. 71 °c Filtered TAL Metals Sample ID No.: 003-MS- 3 i :r. -F1 
pH (ySI meter): 7. e)~- S.U. .-
ORP (ySI meter): - 16?·'" mV CO2 /'j"'~ mg/l 
DO (modified Winkler titration test kit): (3./7 mgll 

vo/ Dissolved Ferrous Iron (*): $.,'0 mgll ~ £)(/<" /"Q-7~t/ '/(1 
Dissolved Reduced Manganese (0): 5'.7 mg/l £ecl~ce t:ti.c.b. 
Hydrogen Sulfide (as Sulfide) (*): "'2~ mgll 

°Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-MS- 3 I ]) -01 

Project No.: 6966 Sample Location: MS- :l{ J:) 
Sampled By: 

o Domestic Well Data C.O.C. No.: 

[X] Monitoring Well Data Type of Sample: 

o Other Well Type: [X] Low Concentration 

o QA Sample Type: o High Concentration 

SAMPLING DATA: 

Date: Z/2?/Yt" Color pH S.c. Temp. Turbidity DO Salinity Other 

Time: 1!)30 VISWlI Standard mS/cm Dt!2ree5 C NTIJ mg/l % NA 
Method: '5 4~~ NA 

PURGE DATA: 

Date: 2-/ 2..t:;./ 9 e Volume pH S.C. Temp. (e) Turbidity DO Salinity Other 

Method: 8/4ciek.-( /b~ 
Monitor Reading (ppm): ~ ~ 

Well Casing Diameter & Material "4:' s. S-,t;cr<!!c f1 
Type: Z ~. ':SE-'fo. 

Total Well Depth (TO): /27, 2: 
Static Water lev~ (VYl): 183c) SEE LOW FLOW PURGE DATA SHEET 

Onef.~~'VrilG~;(galll): 3, I 
Start Purge (hrs): 1355" 
End Purge (hrs): ISZ,-
Total Purge Time (min): cr 0 

Total Vol. Purged (ga@. 1'7. 7 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCl Volatiles HCI (3) 40ml VOA Vial laucks 

DO NA (1) Winkler Test Kit Glass Bottle Field Test 

TCl Semivolatiles NA (2) 1 l Amber Glass laucks 

TCl PCBs NA (2) 1 l Amber Glass laucks 

Cyanide NaOH (1) SOOml HDPE laucks 
Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA (1)1lHDPE laucks 

Hardness HN03 (1) 250ml HDPE laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HDPE Bottle = one filered for dissolved Mn Field Test 
TAL Metals (Total) HN03 (1) 1l HDPE laucks 
TAL Metals (Dissolved) HN03 (1) 1l HDPE Laucks 
Chloride. Bromide & Phosphate (Dissolved) NA (1) SOOml HOPE laucks 
OBSERVATIONS I NOTES: 
t-1t;LU Kt;::;UL I::;: 

Temperature (ySI meter): °c Filtered TAL Metals Sa. ID No.: 003-MS- 5 I ]) -F1 
pH (ySI meter): S.U. #'"' ORP (ySI meter): mV CO2 mg/l 
DO (modified Winkler titration test kit): j,oZ: mgll 
Dissolved Ferrous Iron (*): /.'5"1 mgll 
Dissolved Reduced Manganese (*): 0.':"/ mgll 
Hydrogen Sulfide (as Sulfide) (*): 0,072 mgll 

*Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 



GROUNDWATER SAMPLE LOG SHEET 

- Page 13 of 13 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-MS- 32 .s- -01 

Project No.: 6966 Sample Location: MS- ?:i:.S 
Sampled By: scc..~ o Domestic Well Data C.O.C. No.: 

[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
o QA Sample Type: D High Concentration 

SAMPLING DATA: 

Date: 2../ L.7/fB Color pH S.C. Temp. Turbidity DO SaliRity Other 

/2..3 cJ 
o.cr> 

Time: Visual Standard mS/cm Degrees C NTU mg/l % NA 

Method: ;:f4/Y1.! C/t!AIC 6.fC /IZZ,cJ /~. 7..7 /. z... 0. ,- J .. /(.0,7 NA 

PURGE DATA: 

Date: 2/27/}'6 Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: gAJdr-t fi;r1/' 

Monitor Reading (ppm): 0,0 

Well Casing Diameter & Mate~al 
II~ S.?, SCJCt:~ ... 1 

Type:Z S", ;(,,$'£-<" 

Total Well Depth (TO): 2~;·1 

Static Water Level (WL):2'" 3 J SEE LOW FLOW PURGE DATA SHEET 

One Casing Volume(gaUL): "3,7 

Start Purge (hrs): ///0 
End Purge (hrs): /2..Z' 
Total Purge Time (min): 76 
Total Vol. Purged (g~ 7, <J 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCL Volatiles HCI (3) 40ml VOA Vial Laucks 

DO NA (1) Winkler Test Kit Glass Bottle Field Test 

TCL Semivolatiles NA (2) 1 L Amber Glass Laucks 

TCL PCBs NA (2) 1 L Amber Glass Laucks 

Cyanide NaOH (1) 500ml HOPE Laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA (1) 1 L HOPE Laucks 

Hardness HN03 (1) 250ml HOPE Laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) HN03 (1) 1L HOPE Laucks 

TAL Metals (Dissolved) HN03 (1)1LHDPE Laucks 

Chloride, Bromide & Phosphate (Dissolved) NA (1) SOOml HOPE Laucks 

OBSERVATIONS I NOTES: 
,t'IELU K~::;UL I ::s: 

II.J'oc 003-MS- 3cS Temperature (ySI meter): Filtered TAL Metals Sample 10 No.: -F1 
pH (ySI meter): 6.S'Z; S.U. 

80 ORP (ySI meter): /(:.0,7 mV CO2 mglL 
DO (modified Winkler titration test kit): Z.96 mglL~ 

J);sct,"7(t. Dissolved Ferrous Iron (*): - - - . 3.87 mglL !fAP;c./ 
Dissolved Reduced Manganese (*): 0·'7 mglL 
Hydrogen Sulfide (as Sulfide) (*): 0.0 mglL 

"Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

'0~~ 



GROUNDWATER SAMPLE LOG SHEET 

- Pagel:!.. of i 8 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-MS- 3 Z r -01 

Project No.: 6966 Sample Location: MS- 3':::: r 
Sampled By: Tf<!Ls<. 

o Domestic Well Data C.O.C. No.: 
[X] Monitoring Well Data Type of Sample: 
o Other Well Type: [X] Low Concentration 
o QA Sample Type: o High Concentration 

SAMPLING DATA: 

Date: 3/L./78 Color pH S.C. Temp. Turbidity DO -$alinity other 

Time: /05 0 Visual Standard mS/cm Degrees C NTU mgll 0«" NA 
Method: 5'~/"1d {l1&1"/!. 716 /Z,-Io /8.12.- 97 ·c?"f '-/J~/ NA 

PURGE DATA: 

Date:3/2 / Y 8 Volume pH S.C. Temp. (C) Turbidity DO Salinity other 

Meth~d: ffJ"ljd~.-<. /vm/ 
Monitor Reading (ppm): 11· 8 
Well Casing Diameter & Material 

., if ~ S ~ 'S.u-c: el"\ 
Type: <.... s . ,f. (s if A. 

Total Well Depth (TO): 84· 8 
Static Water l~vel (WL): 28. C z.. SEE lOW FLOW PURGE DATA SHEET 

one~~s~v~~;"e(gaVl): 3, / 

Start Purge (hrs): C)9/~ 

End Purge (hrs): /o4S-

Total Purge Time (min): 9 0 

Total Vol. Purged (g~J/8.. -S-
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCl Volatiles HCI (3) 40ml VOA Vial laucks 

DO NA (1) Winkler Test Kit Glass Bottle Field Test 

TCl Semivolatiles NA (2) 1 l Amber Glass laucks 

TCl PCBs NA (2) 1 l Amber Glass laucks 

Cyanide NaOH (1) SOOml HOPE laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA (1) 1l HOPE laucks 

Hardness HN03 (1) 250ml HOPE laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) HN03 (1) 1 l HOPE laucks 

TAL Metals (Dissolved) HN03 (1) 1l HOPE laucks 
Chloride, Bromide & Phosphate (Dissolved) NA (1) SOOml HOPE laucks 

OBSERVATIONS I NOTES: 
I"'I~LU K~::;UL I ::;: 

/B./;: °c 003-MS- 3 2- r -F1 Temperature (ySI meter): Filtered TAL Metals Sample 10 No.: 
pH (ySI meter): 7./6 S.U. 

I ZS;/I I~ mg/l ORP (ySI meter): -/94./ mV CO2 
DO (modified Winkler titration test kit): 2.77 ~.72 mgll 
Dissolved Ferrous Iron (*): 5,/0 ; 5"dO mgll 
Dissolved Reduced Manganese (*): :; , e I ~.;, mg/l 
Hydrogen Sulfide (as Sulfide) (*):.030 ' o. O!!:9 mg/l 

*Notes use of DRI700 Colorimeter / 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: ¢! ~~ 003- MS- 1)/'2. - cJc-
OO?r~S -DPZ - r-i:. 



GROUNDWATER SAMPLE LOG SHEET 

- Page /.)" of 18 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-MS- 3ZJ) -01 

Project No.: 6966 Sample Location: MS- 72.l) 
Sampled By: 5C./~ 

[] Domestic Well Data C.O.C. No.: 
[X) Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ::S/2-/9f:f Color pH S.C. Temp. Turbidity DO --&etintt other 

Time: /43:/ VISWIl Standard mS/c:m Degrees C NTU mgll 
O-<fY 

NA 
Method: 5Am':: c! IE"f/C. 74/ 9010 /8114 //...:) ,3'"3 -/~:;: >' NA 

PURGE DATA: 

Date: 3JZ/9'a Volume pH S.C. Temp. (C) Turbidity DO Salinity other 

Method: 13/"d'dcA;.. ?v;oy' 

Monitor Reading (ppm): /.1 

Well Casing Diameter & Material 
''is( .s:~. SC/c.c..A 

T~:~ 5_P,~~~ 

Total Well Depth (TO): /26'. z.. 
Static Water Level (YVL): Z 7- zC SEE LOW FLOW PURGE DATA SHEET 

!~<J"*'-~ s I One . olume(gaIlL): . 

Start Purge (hrs): /26""5-
End Purge (hrs): 1460 

Total Purge Time (min): 'S-
Total Vol. Purged (g~i) /1- z.... 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCL Volatiles HCI (3) 40ml VOA Vial Laucks 

DO NA (1) Winkler Test Kit Glass Bottle Field Test 

TCL Semivolatiles NA (2) 1 L Amber Glass Laucks 

TCl PCBs NA (2) 1 L Amber Glass Laucks 

Cyanide NaOH (1) 500ml HOPE Laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA (1)1LHDPE Laucks 

Hardness HN03 (1) 250ml HOPE Laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) HN03 (1) 1L HOPE Laucks 

TAL Metals (Dissolved) HN03 (1) 1L HOPE Laucks 
Chloride, Bromide & Phosphate (Dissolved) NA (1) SOOml HOPE Laucks 

OBSERVATIONS I NOTES: 
I"II:LU KI::SUL 1:S: 

/8~4 °c 003-MS- 3 Z. D -F1 Temperature (ySI meter): Filtered TAL Metals Sample 10 No.: 
pH (ySI meter): 7·"41 S.U. 

~o ORP (ySI meter): - /65, '} mV CO2 mg/L 
DO (modified Winkler titration test kit): 1.02.. mg/L 
Dissolved Ferrous Iron (*): O. ~~ mglL 
Dissolved Reduced Manganese ("): o.l.. mg/L 
Hydrogen Sulfide (as Sulfide) (*): O,OZz... mg/L 

"Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: ~/fo~ 



GROUNDWATER SAMPLE LOG SHEET 

page/h of 1L 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-MS. 33 S '{)1 

Project No.: 6966 Sample Location: MS· 33 s 
Sampled By: Sc. / T~ 

[] Domestic Well Data C.O.C. No.: 0042: L r:I 0" 430 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: L/Z S/1e Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /() Z:J- VISWll Standard mS/cm Degrees C NTU m~1l % NA 

Method: 5""1~.e NA 

PURGE DATA: 

Date: Z/Z 5"/98 Volume pH S.C. Temp. (C) Turbidity DO Salinity other 

Method: Bhld./L;( /'",...,,/ 

Monitor Reading (ppm): 0,3 

Well Casing Diameter & Material 

Type: 2 "'~ 
::>.5 5c.rec::r'\ 
"5. ,f,sGA. 

Total Well Depth (TD): 27. / 
Static Water level (Wl):;?eJ. za SEE LOW FLOW PURGE DATA SHEET 

One Casing Volume(galll): 4. 3 
Start Purge (hrs): CJ 9/S -
End Purge (hrs): /0/, 

Total Purge Time (min): 60 
Total Vol. Purged (gaG 9.-j I 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCl Volatiles HCI (3) 40ml VOA Vial laucks 

DO NA (1) Winkler Test Kit Glass Bottle Field Test 

TCl Semivolatiles NA (2) 1 l Amber Glass laucks 

TCl PCBs NA (2) 1 l Amber Glass laucks 

Cyanide NaOH (1) SOOml HDPE laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA (1) II HDPE laucks 

Hardness HN03 (1) 250ml HDPE laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HDPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) HN03 (1) II HDPE laucks 

TAL Metals (Dissolved) HN03 (1) II HDPE Laucks 
Chloride, Bromide & Phosphate (Dissolved) NA (1) SOOml HDPE laucks 

OBSERVATIONS I NOTES: 
,t-It:LU Kt::SUL I ::;: 

/, 8] °c 003-MS· "3,:f;; ·F1 Temperature (ySI meter): Filtered TAL Metals Sample ID No.: 
pH (ySI meter): 253 s.u. "35 ORP (ySI meter): ··/77. :,- mV CO2 mg/l 
DO (modified Winkler titration test kit): 3. S":? mgll 
Dissolved Ferrous Iron (*): 0,::1:4 mgll 
Dissolved Reduced Manganese (*): 0.0 mgll 
Hydrogen Sulfide (as Sulfide) (*): <2:a:~I mgll 

*Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ 



GROUNDWATER SAMPLE LOG SHEET 

- Page /7 of'~ 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: Q03...MS- 3 5 r:. -01 

Project No.: 6966 Sample Location: MS- ~.3" ..L 

Sampled By: 5C t.r.A.. o Domestic Well Data C.O.C. No.: oCJ4-"3 l r::I Oc4-Jo 
[Xl Monitoring Well Data Type of Sample: 
o Other Well Type: [Xl Low Concentration 
o QA Sample Type: o High Concentration· 

SAMPLING DATA: 

Date: 'Z..12..' I 'I t? Color pH S.C. Temp. Turbidity 00 Salinity Other 

Time: I4'Od VISWII Standard mS/cm Degrees C NTU mRII '" NA 

Method: c:g \ p"A. ,1 c.(. /'",....,- NA 

PURGE DATA: 

Date: 2-/2:r/J6 Volume pH S.C. Temp. (C) Turbidity 00 Salinity Other 

Method: 8/;'ddL,.< /dP1/' 

Monitor Reading (ppm): 40. 2-

Well Casing Diameter & Material 
"41 S.5 $"c/<!'c:" 

Type: 2 J.R;~ a .-.:. 
Total Well Depth (TO): 7~-' '} 

Static Water level0Nl):20.l 9 SEE LOW FLOW PURGE DATA SHEET 

One~'VOi~me(galll): J I 
Start Purge (hrs): /ZZ5 
End Purge (hrs): 1350 

Total Purge Time (min): 85 
Total Vol. Purged (g~ lB. 2-
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCl Volatiles HCI (3) 40ml VOA Vial Laudcs 

DO NA (1) Winkler Test Kit Glass Bottle Field Test 

TCl Semivolatiles NA (2) 1 l Amber Glass Lauclcs 

TCl PCBs NA (2) 1 l Amber Glass Laudls 

Cyanide NaOH (1) 500ml HOPE Laudcs 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA (1) 1l HOPE Laudcs 

Hardness HN03 (1) 250ml HOPE Laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) HN03 (1) 1l HOPE laudcs 

TAL Metals (Dissolved) HN03 (1) 1l HOPE Laudcs 
Chloride, Bromide & Phosphate (Dissolved) NA (1) SOOml HOPE Laudcs 

OBSERVATIONS J NOTES: 
I-lcLU Kc::;UL I::;: 

17.78 °c 003-MS- 3..5T Temperature (ySI meter): Filtered TAL M~ii Sample 10 No.: -Ft 
pH (ySI meter): 'l.3l- S.U. 

C02 ll~ it...o mgll ORP (ySI meter): -"2..10.9 mV 
DO (modified Winkler titration test kit): O. 7~-1 o. 87 mgll 
Dissolved Ferrous Iron (.): S.Ie) :). , CJ mgll 
Dissolved Reduced Manganese (.): 2· 7 :.' 3.0 mgll 
Hydrogen Sulfide (as Sulfide) ('):0. \~s '" 0·138 mgll 

'Notes use of DRI700 Colorimeter 

Circle if Applicab.!~ ~ Signature(s): 

MS/MSD ( Duplicate ID No.: .-/ 

-0h~ A~ 

003~"D,I'z..·d / c t1.:1]-/J1f:J;f2-;: I 



GROUNDWATER SAMPLE LOG SHEET 

PageiK. of LL 
Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-MS. 3 3 j) -01 

Project No.: 6966 Sample Location: MS· J'SP 
Sampled By: ."5<'/ r","" 

[] Domestic Well Data C.O.C. No.: 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: 2/2~/78 Color pH S.C. Temp. Turbidity DO Salinity other 

Time: \\OC:l VISU8l Standard mS/cm DegreesC NTIJ mgIl % NA 

Method: ~.qm[ NA 

PURGE DATA: 

Date: 2./26/98 Volume pH S.c. Temp. (C) Turbidity DO Salinity other 

Method: 8/ Adder PlJIh.P 

Monitor Reading (ppm): 3.0 

Well Casing Diameter & Material 
II IS) s. S. Sc:~e..rl 

Type: 2 S /</<;.,/1.. 

Total Well Depth (TO): /2a. '3 

Static Water leve.1 (\(\Il): ZO .()~- SEE LOW FLOW PURGE DATA SHEET 

One CasiRg-Volume(gaVl): 3. I 

Start Purge (hrs): 09 Zc:l 

End Purge (hrs): 1050 

Total Purge Time (min): qo .. 

Total Vol. Purged (ga~ /'}J) 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

Dissolved Methane NA (2) 40ml VOA Vial Microseeps 

TCl Volatiles HCI (3) 40ml VOA Vial laucks 

DO NA (1) Winkler Test Kit Glass Bottle Field Test 

TCl Semivolatiles NA (2) 1 l Amber Glass laucks 

TCl PCBs NA (2) 1 l Amber Glass Laucks 

Cyanide NaOH (1) SOOml HOPE laucl<s 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA (1) 1l HOPE laucks 

Hardness HN03 (1) 250ml HOPE laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) HN03 (1) 1l HOPE laucks 

TAL Metals (Dissolved) HN03 (1) 1 l HOPE Laucks 
ChlOride, Bromide & Phosphate (Dissolved) NA (1) SOOml HOPE Laucks 

OBSERVATIONS I NOTES: 
It-ICLU Kc::;UL I::;: 

/7.8"oc 003-Ms·"33 ];> Temperature (ySI meter): Filered TAL Metals Sample 10 No.: ·F1 
pH (ySI meter): '''t;~ S.U. 4~ ORP (ySI meter): - !C,'1. s mV CO2 mgll 
DO (modified Winkler titration test kit): 0.8/ mgll 
Dissolved Ferrous Iron (*): a. SC;; mgll 
Dissolved Reduced Manganese (*): ~·O mgll 
Hydrogen Sulfide (as Sulfide) (*): O·O~S mgll 

*Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ 
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ctmE:~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

;;'(Hrs':)f' '., . (Ft~' bela;";:T6cH~i 

13l>iI /'.~7 
130.s- /q.2.7 
/316 /9·~7 
J:JIJ- 19.~, 
J3 J..D 17.~~ 

'3~'- 1"1. d-.X-
13'30 1/9. :2.Y 
1/330-' I./q· ;J.r 
~3~D I~.~r 
/3<1J- /9-~T 
IJrO /Q.;:J.r 
/:J.ld /f' .;zr 
/~OO /9'_;;J."'-

NIROP FRIDLEY (Phase III 
6966 

Flow. pH Condo 
"I"" .. , -. , : 

1;·(mLlMin:) ;~(S.U.) •. (mS/cin) - --/ul> ' . .J'l 9/7.00 
a~ ~.77 T~.s·OO 
';1.10 ~.71j 'i.:l '-(. 00 
:loo r...7'1 ,~o.oo 

110 '.7\l- Q'7.()/) 
:::z.00 &..7.L 9JS':OD 
.:tIO ~.77 ~'S·OO 
_00 ~.7" qlt/.t:J~ 
.::lo 0 ~.7r 'tJJ.o'O 
;It;lo {,.79 '1/3·0D 
.200 ~.79 7/2.00 
::2.LJt':J ~.79 9L'3_.bL> 

SIGNATUREIS): ~ ~ 

WELL 10.: MW- /'1.1 -A7.f 
DATE: -77/- 93" 

Turb. DO Temp. 
O?p Comments 

ii "(NTU) . (mg/L) (Celsius) ".~ I) (e.g. accumulated volume) .... ~ - - - - SJ't/lirt A-p 
Lit.. 9 8·~Z /~·[)Z .. lorD -/ - (;.·71 17.0.:1.. ... ~, . .r liDO I /2:'-0 - 3.0:! /'.~.:J -~T. 7 IOJ"¥) L2 J tJt:J 
0./ 0,78 /'.,,.3 -&'~/ ID()O C./~tAJ>o TorA. ~~"'_ 
0·1 0.19 r), '1'1- -d'"f·O $',,-0 /31~-O 
O.1T /,70 11..3G. "~J.~ ICCD/q,S"~ 
0.0 .:.?·Ol 1(..79 -~, /(:JSO/67100 
-0 3 /.8"7 IC.."" -(.I:4( loo6J4CiDO 
-0·3 1.74 /~.'O -"c..:l IOoO/71f0D 
p.O ;"1 I'." _,,~. :l. IDotil S; PD 
0./ ~.7:J I~. 'j'f .. (,7.~ /o(')t:>/9900 

0.2- 0.,,/ /~. 9'l> -&.1'.7 IO~O/IO~ '1tJo ",I. 

PAGE --'--_ OF L_ 



~.J)ID) LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

NIROP FRIDLEY (Phase II) 
6966 

Flow pH 

I, (H~s.);~: ~; ,(Ff. below<T6cj~ "j 0,' . '. '. 
;0 (mLlMin;) '! :(S.U;) ! 

15"5~ /9.2..4- ~ -
L~{)O /9,24 4 0 7,bcJ 
/ /, () j- /f,' z.A y~ . LUJ.Q2()O 7_ i!-.j 
H;/() /9.2-4 (1.G~2tV 7 /& 

L6./5 /9.2..4 /5.:{ 7- c- () 
/6'ZO /Y.24 /9 0 7 2.-/ 

&2:5 I '), z.'f 2-0'> 7.22. 
/630 /9· z1 I~b 72-7 
.ih3J- Iq. '74 L./() 7- 2-3 
/b4cJ /~. z<l l.A o 7,2,-2-

LP~5' /1.24 Lv" ,.22 

SIGNATURE(S): __________ _ 

WELL 10.: 
DATE: 

Condo Turb. DO Temp. 

(mS/cm) , (NTU) (mg/L) (Celsius) 
- - - -

4I-j-1.. () 86'. I ],leJ 2 0 ·4J 
L073 0 Ill. 4 447 /6,/0 
138,)-·0 57,tl /~,!)7 /,-~{. 

/</01. t:J 33.~ C),8z. /6.0:;-
/441. C) "J/.8 c/·7/ /j--;7l:. 
/44{), CI /6,y a:7/ /.:>- // 
/440.0 /;),2- 0,47 /5,04 
143G-.o /1. -t! ().?4· 1</-,1'? 
/4-J2-. o 0,6 v-9/ j£'2J~ 
J¢2J.o 1t,J O-~" i4 .. 9~ 

MW- M'S - Z 8 r 

~b -) Comments 

~-r.c. (e.g. accumulated volume) 

- ~.,.t.Mf /UA'?/ 

7J'.8 zot:JPlI 
-1/.9.9 Iloe) 
-/,5-7, 3 Zzoo 
-ll./..5' 2970 
·f63 ·4 J'fz.o 
-/6:>;3 1-)'2(1 
--;(,5,4 ~:>-S-(J 

-I~.7 "00 
-/~~:;1 76 0d 

-/4;1.3 88(JO 

PAGE OF 
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~~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

; (Hrs.): (Ft. below TOC)(:·~ 
/~://)- 19.- t.7 
IL.;<. ao /Cf.b~ 
/i) :.;l J- /'. r.",8' 
/;1:)0 /t:i : C. "ff 
/~: :JJ' /Cj·t-r 
/..2 : LiD ,~ ... &.3 
/.;;. : "(J-' I/q~ c..<?' 
1/,;.1 ~S'o /9. 'T 
/:z ~ Is' /~,. 6.? 
J~ OD i't,c"t 
1,130..r- L9. ~c 
1;310 JCf er..g 
13/5 19.68 
1 .. ~2.0 19. bB 
132.5 /9.66 
1330 /9.6B 
J3!J5 19,66 
13i!lo 19, '8 
r~4~ 1'1. bS 
1§50 19.bH 

NIROP FRIDLEY (Phase II) 
6966 

Flow pH Condo 

. (rnllMin.) (S.U.) (mS/cm) . 

1.5-f~t' t 7-.~2:- ~/3·0() 
~oo /' Ita /0.31-.0 
Iq :2. 7'/~ //.J,. 0 

t,£j ~/t- IJ;;'(.,.D 
:10/) 7,1S'" IIJZa 
Jt:j£. 7/ILf 1131. 0 

:;'-10 "l,)j 113)·0 
If' f 7. I) II'JtJ. /) 
/&rO 7 I;)... I/;..q 0 
ICfO I II / /;). 7.0 
1'1 ~ 7, /1 11;;"f.p·D 
/q(p .2 II }/;) .,-.0 
/84 7. /0 112" c) 

17() 7.10 II Li"".o 

J~4 ?/d //l.5. 0 

204 7. /0 //Z1- c.) 

2.Zo ?/lJ 1/12.3. 0 

2~ /. /0 11/2/. () 
2...10 7/0 I/ZZ,o 
Zl.-b 210 !/IZ.u.o 

SIGNATUREIS): ___________ _ 

tII\:5 - <. 9.£ 
WELL 10.: MW-
DATE: /;<'/;"/91" 

Turb. DO Temp. 

r.£~ Comments 
. (NTU) (mg/L) (Celsius) ( I 1 ~V ~ (e.g. accumulated volume) 

'1'6, 7 J/''3 ,.2/. j-I 17.5 Sf-art pvr~~ 
~/J.. '-I 101',3 ;;J... /1". /~ -/trl.J /'000 J 1/ tJoo 
:l~g,~ O.qo Ii. ;;1.3 -/J1.. ~ 9/"0 I 19("0 
:2.01..,/ CJ. 'i / IE_ qt.j -lIS: 'I 3;).~)/.2:1 10 
IStPl'l la, 15""02- Is.?f -IK'I '7 /~~/J;?1'O 
/J 3, J.. o· L/,J. J7, /J "'171/;.) 9?oJ7'tJ. (.. 0 
L'E.q IO,3~ /1,9.'1 -/7;,,7 /.,1CJ6/6~~c" D 
lit).. 10. ~q. If, f)7 't-/7/, (p 19f'oJ t,~tJo 
S(", 7 0,31 lIfO c.. -17/,0 I 'IsO /7 3 ~""O 
41.0 0,)/ 1f'.Oq -1"9, 7 ttJ-o/K300 
1-/0-' b O,jlJ 11" /0 -1t.C1j,./D '1 JO/ ?:l3D 
1./-3,3 o· ;2 a, /!,12L -/{,Cf I qro 'j If} ,;;1../ I') 
35. Z. 0. z.."J 18. 1~ -170 ,3 9'-0 jill 30 
32. Go 0.Z8 18./~ -/7d, ~ f:J5Q'111.980 
3~5' c) L8 /8.2..4 ·-/71.1 8Zt:J i i2., 800 
34·8- 0,Z6 18· cJ I -I7/. c; loze II J, aLa 
30. I o. Z-j- C 1.f:.o i 71.4- HOC/ i4. q ,0 
Z8.S o. L4 17.G" 111. S- dad' J I~.~O 
2.1.9 0.24- /7.b4 /7/.7 IQSU 111.Q70 
18,7 o.Z3 /7. -59 .~ 171.3 110011.8J7d 

C.1£.f/C. b0fr£A( 
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<t$[~~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

; (Hrs~) i ' 
' 01"'" .. ,'" <,' ,~~ .. ~ ....... ., ... , ...... 
:v,',(Ft: beloW'TOC)~·:1if 

,-Y?30 /1',:27 
Q9'3.(" 14'.;;.7 
t72!f{) /8 .;).g 
LS1¥S'" / J' . ;;z.1' 
ocrs-o IC"', 8. ~ 
6'16-~- If .;; .. q 
/0170 if, 'J,c 
/bC:>,.s- 11·d-.1.!J 

1/0/0 1$· ;z, q 
/£//,5- If. ~q 
/£).:20 11 ;;).9 
/.0:26 /t",jl'j 

NIROP FRIDLEY (Phase II) 
6966 

Flow pH Condo 

fl(mLtMin;) a.(S.U.) ,; , (mS/cm)" 

.5 ftA.c--r b .. 3Co, ntO 
':'00 7. ():J- JOoS.l) 
/.:;-'7 7/Ci I/o'}/. CJ 

/C- c/ 7, ;),1 VO.5'"--LO 
17~ 7,. 0l01.. /o.i7,Q 
If~ 7,:J.._~ IIOfpl.O 
/?~ 7,:L~ /0/.:./, Q 
17'1 '7,rJ)..4 IPL:J, /J 
/1'0 7.;;l.s- /o~J.·D 
ICfO 7-:;' ~ I/J G/. IJ 
11~ 7,;;1.h ItJh/'~) 

19b 7,~(" VOt,O,O 

-- --

SIGNATUpC/S): ___________ _ 

WELL 10.: -MW- ,,#(5- 2 9J:> 
DATE: Z'/~-.78 

Turb. DO Temp. ~ ~v') 
Of..~ . Comments 

l;,; (NTlJ) : (mg/L) . (Celsius), 1;~ ) (e.g. accumulated volume) 

'0;'7 /,qf:.. /9,~1f /3..1· / 5fct r t PtlCCfe.. 
j "D,3 /15t-, Jf,!J / '3.~ /000/ /000 

136' '7 :J.. /.J /7.L D SI,?' 776/;77D 
I 

I 

g,g /-il-7 Iff I~ -!ff.l J"~07~J'q 0 I 
31 .. 4 6,9cl II"'z,qF -79.7 e8'O /3 q. 70 

.JtX.,4 O·7J.. 17,Q.3 -9.:1 , if q3D/'J~C;O 
33, {,., I D. (,;)., 17.13 -fj9JD I~DI,:FJ.gO 
j,S-.D () .~t(~ 17,~~ 1-/03. ~ Ig7DI,/StJ 
34,"A tJ I~Cj 17.90 ~/~7, f rzOCJ/70~O 
L//} . . ~ D.';S'" lZT2 -/I}. ~ '? ,J-tjl'j tJo 0 I 

3~ .. ~ O.JI;/. 17, /../:. r-Ilr,.4 1 iO/f9tO 
3?·'ff IDr¥O 1/7, c/ -1/'1I'iT 9,rOI'!150 

u)"ftr Ct'7Jb~: 
~ lI~wdh /3("t)uJf\ 

-- -- -- - L-_ ------.± I (\ + 

PAGE~OFL 



ctitLliil) LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

, j :'(Hrs.) {: L', "'~,""r: '''''~'''~-c'':1i ~> (Ft. beldwTO ).. 

0940 19_3S 

1000 
1005 19.35 
1010 

10/5 IC). 35 

1020 
102.5 19.35 
1030 

1035 1C!.3>5 
104·0 

1045 1,=>.35 

1050 

10 '::>s 1'3 35 
110_0 

NIROP FRIDLEY (Phase II) 
6966 

Flow pH 

~?(mL/Min;) ~i'(SU )' .. ~ .. •• I 

7. Ii-
, Co4 7_Co2 
\":jO ., .1 :J.. 

192 1 .• 4 
I g 2. 1./4 
10. 2.. 1. l'i 
I~ 4 1.[ ::J. 
/ q ~ I 10 
Iq a /. (o~ 

190 1 . Co_Co, 

190 /. Co Co 
190 /. CoS 
/90 7.('4 

SIGNATURE'SI, ~ ~.:, 

WEllID.: 
DATE: 

Condo Turb. DO Temp. 

(mS/cmj" ,iu"(NTU) , . (mg/L) (Celsius) , 

4S"L ISO 8.2Z. 10 _1 "" 
500 472 ~.3-=t 1'2..~2 

sol -:l. :1~ 7.13 1::2.9 / 
4qq 19.'X 1. 2.9 13.02... 
4q~ 40.1- 7.14 13.0/ 
499 3C-.D 7. 1:J. la.90 
4q~ ~". ~ 'l IS / ~. 'If.:. 
49'1 IR 4 1.14 / cs.qS 
49"1 /3. / /. '12 Ici.90 
500 1.;;).0 1.21 I "d,qLj 
500 9.0 I 15 I~.q() 

Soo 5.~ 7./S 1 ~.q? 

500 4-5 7. II 10l..~ I 

MW- MS"50S 
2.-:;2.4-9'0 

-&M: k") Comments ORP-

~ 
"'-, 
'? (e.g. accumulated volume) 

'80.-::> 
75.D 820 
1/.2 C)SC"'I / 1~"70 
'10.1- 9{:. (') I ':l.t-30 
fl.l '?lCoO /3bgO 
71.3 '1G.n /4'-'50 
7/. q 82.0/ 5 Yl-D 
ld.~ 9100/ ("",430 
iQ q C? 50 1.~3~ () 
73.5 950 / 8 ~3 0 
74.~ 9S 0 I <J~~a 
74.'8 950/1023<::> 
7S.Co ~5 0/ II'~O 

PAGE OF 



~~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

. i : (Hrs-:) t· :.i' ':(FCb~idvrf6cn~, 

1330 Ln_ oc> 
134D 
1345 2.0, CX"J 
1350 

1355 "ZO.00 
1400 
1£:1··0.5 '20,00 
1410 

1415 20 _ 00 

142.0 
l425 20- 0 0 

l43D 
14 '35 20-00 

1440 
1445 '.2..0.00 
14so 

NIROP FRIDLEY (Phase II) 

6966 

Flow pH 

f;'(mLtMini) i1 (S.U.) .: 

~ f2I::x;.. I·cts 
\ Cc. ("} 7.42 
200 I,~q 

.2...3(.. 1.3-=j. 
\.., ~ 1 '"' (~ 

23 ~ 1.34 
c2~4 7. -:q 
20(;. 1.2ct 
23 Co 7.ZX 
236 I. '2-=t-
204 l .. ~1 
240 (.2~ 

2nfA ...,. 2.~ 
~4b (.L{", 

23R /, '2.c:., 

SIGNATURE(S): ~ Ce-n.tc. 

WELL 10.: 
DATE: 

Condo Turb. DO Temp. 

. (ois/em) ';;;,',(NTU) (mg/L) (Celsius) 

41.:.0:+- 40~ 7. "10 IO.'iI-.~ 

CoOQ 4R2,.~ 44C) \ ~. 4-=l-
1~3 1(')4. g I. ,,4 la 4~ 
1<10 4L~ .(11 fa 44 
,q( 2q.:2. .0Q 1~,43 
I'll 2/.'- .s"i 1~,,44 
7ql I~.S • C; 2. ( :Q.4;l 

Iq.~ 17.9s .41 la.41 
lQs 15.3 .41- 12..39 
7 °1 X: 13.~ .. 45 1~,3=l 
lqq 13.0 .44 l~.~ 
g~ l2.5 .. 42 1~.3~ 
'an '2 13-0 .41 I:). '38-
~() :J. I :l. S .40 1~3+ 
'003 10.3 .3C, 1~-35 

.... , 

MW- fv\S3oI. 
2/241 C}s 

SM: ~ 1/) Comments 
~~ 
~ P (e.g. accumulated volume) 

-~4·.1 s.AJ(:., TO ?UM P 
-\43.+ ~CC) 

-191.L lOoo / I~C)O 
-('%'h.t- ~so + 3-:'C = 1180 /;).980 
-1'8'8.1- &'0 13'540 
-1'84,J \OCC+ \ BD :; II<iSO /502.0 
-11'6.4- IroO+ \,0 ': 1110 ''-'190 
- 175. ( ~foO+ 170 = I\\"~ I '7~ (-., 
-n3.~ l~+- leo :. II~I, ?Sq.-t() 
-11-3. ~ \ a\ 0 + I/o = 1 \~o/ 958(') 
-lq.~, '" \~)'a.n /O~ 
-I"fl.+ "650 + 3!; C?\' \ QCD / I \ ~('O , 
-/1-1 4 ~+ \ro' \D~ 1'l~3D 
-I =11.2 'BSc-t ~5() :: 1 ~({i I PHY:S() 
-Iraq. "1- \ ()~ C")" I "10 ~ / 19d IS J10 

I 

PAGEl OF_ 



~~ LOW FLOW PURGE DATA SHEET 
-OC±SC-

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water level 

:. (H,-S-:);" ;/:'.(Ft~ b~Id'W~iocf~ 
1040 I~ ~II 
IOL{ 5 
,0": r') 
I DS[: I g , ":l -.\ 
, 10C" 
I I '') Ci 

/LIO Ic\~~( 8 
I 115 
L \ d () I q, ('3 

NIROP FRIDLEY (Phase II) 

6966 

Flow pH 
,...)~ • I~ • A .... " 

rhnllMin:) ;i I·(S~U.) .. ; 

7.(03. 
I ~"3 738 
~Ob 7 - St"'") 
8.C{;:J. 7·55 
'd..4 ::J. ~}-5q 

:::)10 'I. (/:;.. 
;)4 ~ 1,<..1/ 
J. 10 "'/.3':;-

SIGNATUREIS): : 5~ ( 1fidA:-; 

Condo Turb. 

(mS/cm): ' .~!i:(,.iru) . 

tdb~~cj Jlq. =<.. 
1 cl"'64-D Sq_C) 

I ~(4-D 15.+ 
1 ~~14.D c--'. 1 
1 r::, I I. r') 1.3 
} "J)"/. ,i} .. 8 
13{)--=l.C) ,..C.., 
/3nc ). () ·3 

WELL 10.: MW- fvt s ~() () 
DATE: 3/3(7"8 

DO Temp. SeJ. ~ V ) Comments 

~ •. (mg/l) .. ) (e.g. accumulated volume) (Celsius) : . i ~ . , 

~,oa, 9,5~ -150. Co, '-li) (1' () L '\~a 
01., SO 1/.5:=' -alq.~ h~O /"8~o 
1- 5q (t· 4a -..::7..:3£-..8 I03CJ 11~S<J 
',~::2 1 t. <11 -d4'"11 xffi-t 350 ':I~l() .~()h(':,1 

1 tt) 1(.45 - ~:;r~"7,?- ~~+35o -: I ;).lo/q~'tO 
f •. J4 . I ( • 'i I r • - cl.cl3, ... r J ~ ,q(:) ::- rO~--)!53~o 
I~ CJ I I /. ~O - o,;}{)'(., ,9 '6~Of- -:: r.): { ~ I (') ICo'5.~(\ 
I. ()o II. (( d 'dJ);J J 'Xc()+ (qn : lor;n1 fs~()1 

SArno 1« ~) \ \ 30 \-\ R:.:-

PAGE-.iOFl 



ct$[.~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water level 

,; "(Hrs.)? ': '~(Ft:'bi'lcrW.T6C}~)~ 

:/Ljoc; /,(,1'"2, 
j~t/6 /'9,3::1 
/4'/U /ef.? 3 
L'2'/Ji- /9. <L:1 
/,/;10 jq.r:s 
LLJ~a /9,~;J 
/4/:30 /9.1'3 
/~ 36 jq ,173 
J'7t.1D /q f~ 
/ '+.:t~-- /Q Y.:3 
/ LJ .]_-0 )q.~;3 

1i-1.<"3.- 1Q.,t:1 
i!-J-O IJ Jq~13 

NIROP FRIDLEY (Phase II) 
6966 

Flow pH Condo 

f'hnLtMin:') ~i '(S.U.) .. (mS/cin) 
.- 7. ;). 'J j IO:LI'O 
/L, 6/-1'1 /I¥J~O 

/c,n c,.. yt.j //J""-7, 0 
/7.2. ~,g3 //15-9,0 
/7() ~ f/ //7/, (') 
/'fO b,gr D //7;: 0 
I-JJ) 6-TGJ //y~. () 

J"?6 ~.7q /I~h./) 
J 1;L... (;..29 //9f)~r:) 
}70 c:..7Q //'J'.J·o 
17l) 1~_79 //9J,n 
L'-I1 1~,79 //94.;/J 
17tJ G.'?Y' //'l.s..D 

SIGNATURE(S): __________ _ 

WELL 10.: 
DATE: 

Turb. DO Temp. 

;: '(NTU) (mg/l) (Celsius) 

3"1. ;] 6',It;L .:lI./4 
~s: 7" /,J"":2- ,;i~. 7~-

:23. b. la 90 ':<0.6 CZ 
L7.9 It? 9,s- ;;0.6'1 
¥.G O. ~.s-- ~iJ.b7 

'Y .. G, la, erg ::(D.AU-' 2_r ,,-~-.c, :;1.[), h9 
.:<~ ~. IOS'3 c:lO, ~0 
I. _\ O·J~ ~/') L'1' 
O-r" O.o-.r ~~ b-ZJ 
O.'Y CJ,9Y' 1.;;(0;. ~ ~ 
o,l1 0_47 .:.?t'J. ~j--
-0·2. o~ "fh c:lO, t..s-' 

MW-t1S-J/S 
02//7/91 

a:!'R' ~ V') Comments 
,::~ ~ (e.g. accumulated volume) .. '-70, ~ 

"7. V .f ;la,'Lj- t';;J 4 ~ 
-7/ / fJfO /'6'10 v 
-Y'-.,Q y@j /~~GJ 
- 'i.J_ ~ P(. 0 / ~ 15-00 
f.-'/o:? .... / YS-OL 3J (.) <:J 
-/~6.a 7()O/¥?>~O 
'-'III) 9 FSO/fli1tJO 
'-//,1-:' 4 g".s-ol.f 7v-0 
-/ /,c.~ ~~h/~4£/O 
-/L.t' I L~zf/ 7 co:< GL) 
-//J", .S' r.s-O/K//O 
-//~ .. _ 7 7~(j/ sr~.JO 
-//L.O f"tS'tlL9 70D 

&.Jate ~ C I ell , 

PAGE OF 
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E1ir~ 
PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

NIROP FRIDLEY (Phase II) 
6966 

WELL 10.: MW· n~- 3/ :;:. 
DATE: ;)./ /'1/91" 

Time Water Level Flow pH Condo Turb. DO Temp. oyp-~V) Comments 

;. (Hrsj; :·(I=i beidw~TOC;~~t(mLlMiri.; :. ·(S.U.) (mS/cnl) ("(NTU) (mg/L) (Celsius):'~~ (e.g. accumulated volume) 

00/00 /9" %,J - b,qq I ttl!:" O£) L33- ~ I..J-J" ;; /. () 'I- _1'),.jYl' .5tetrT /1/rCf ~ 
090"s-J 1'1.1S- /Yf.- 7,0;< {C,c.,OC) f)Jq,.J~ 1/.14 jq,?/ ",/Jl5,7 937J/93D v 

tJq/-o 19',71' If~ 6/QL.j IS73.{) IS(..,.,~- 0,1<1 jq·,"5D f./{i)..·'-! t;/~I/ftfO 
91/s' JCf/~7 jr!l t,,9?' 1/003,0 C,J..LJ IV,ju, /CI.·tJ{j -ft.,br~ rf/O/2?~-O 
IOQJD /q,"i7 2:2.0 /,eJ/ V!,SJ,O i271..J- O,~~ IY.-q/ -j&5.~ I/OO/.3g~-O 
cJCYJ~ /Q.T7 J1f) 7d.3 1/77/ /) ::ll,e., 1C2,l-l0 IT?! "160·7 qI?DJ~?SD/ 
ocr 3D Ir. f 8 /Cf '7 '7/0:5. /17'O,D IS'. 7 0, 'J{p If Ci3 ~/(" 7,~ i7J7o1S7d-O<,(i#CA./f. 1l1rb. 
0135 jq ~tP II'll) 7,03. In1fQ/O 1/J.·q 10.Y7' Vf.YD ;/t:7,..s-' 7'uZJIGG7() 
Oqt.ff) /9.1'C- J.t.J<1 },tu/ 1/1"$3, D 10'3 ~'J")' 11f.1' 3 r-/l7,? /;)t.j()/711t) 
09'-1S Iq.41- /C!l) 7,tlt.j 1/114,0 1// (? 10.3/ 1/{',1,.j -/t;i,D ('16'D/ $~J-,n 
01,S"(j jq, fto ;;';)..~ 7,IJif I/i1/,i) 'f,f In-:)L) 111',,;';1. 1---/t.1~.3 J/t./o/I~OOO 
(/?S ~7 jq ,1h Iqq 7.0Lf /110.0 q J D·30 /T, 7Y 'Ibn. s 9?ZJ1/0,170 
/ool:J 1'"t,7t, 1!l:3V 7,O~ 1/'i'J'tJ,O 7-¥- IO·b1g /??7 I-/bf.,r ;)~\O/I:;,J;;'O 
/~tlJ-07 Jq'~L /tq'-l 7,1?~"'" 1fTT-O 7~/J 0,;).<1 1/&",-7.1 ~41';j 197olljJo~tJ 
/;J/!'? 19 ~J (, :;.t..fl) 7;1)'::- J176:iJ I"· ~ 0.;;' 7 I r, 7 J.. 1-/£:.9, 1 /:J.OO/ICfJ {). Cf (] 

//'J/!J...... /1' .. '3'b 7,o!.>.... 1;<17("',-0 if·q 0,:27 11. '7 J t-/"-1.-L, IJoO//6-,'1i:ia 

LJo.:1' ~ '" : C ( 'f.d..r 

SIGNATURE(S): __________ _ PAGE OF 



~.:JjP LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

. i: (Hrs~H l~, . I ": ..... r~·'f.··"."" ..... - ...... ·I.A.f~ 
("-(Ft~ beloW.TOCL 

/350 113.39 
1355 

l1.00. 
140S '~_~9 
1 L\ \ 0 
(4('S 

(4 :20 I R. ".: .. q 
142S 
1~30 IB.39 
ILl -~r.: 

/4.-:1.0 I 9; -~,r1 

1'1 '\ c, 

r"-'\~"o 
I ",1· l-:-F:. 1~,'3C1 
1500 
15('J5 
11:51 D I~. ~Cj 

151S 
1.5. 20 
152.5 I ~ . '-:z,q 

NIROP FRIDLEY (Phase II) 
6966 

Flow pH 
···l"~· -, -,.. . 
~:(mLlMin;) -- >1 :(S.U.)i 

INITIAL 8. /(0 

II I.~O 
Iqn 7_b-::J. 
\ ~ 2. 7.S3 

:£ :'! :-":~l 7.54-
I q <'1 -, S5 
leo4 1 c:.,·:t 
1 q <.0 1.52. 
23CJ I SI 
,q~ 7~4q 

I C/ 9; -7 4"7 
/q ~ -, 4(" 
:2.32 7.45 
I q~ 7 .44 
1 q 9;- "'L.~~ 
1 Or ~ 7,,4-\ 
232. 1 .. 42 
IOj '3 7.42-
1 ~ x 1",41 

SIGNATURE(S): ~CifF'll· 

WELL 10.: 
DATE: 

Condo Turb. DO Temp. 

(mS/cm) ;;,i'(NTU) . (mg/L) (Celsius) 

iaQ3_o SCf.""1 4.4.3 21- 7.2 

1440 G,Cc. 1 \·58 20. ~() 
11"1.0 ,~-q .I~ Itl. Sq 
~q() .D I Co"1. (~ ,Cl2 I~J. ZS 
g23.0 aLl, ~.,'.( 50 ,g.12 
C!410 Gq 4 X~ . . 1'1 • OD 
Qt'I5 0 .t;7 _ {~ 1 ~ 4 +- IR '1'4 
q4~ 0 5~ .C1 • ~R l?i.'bq 
~4b D 1/4 -~ .4-=7- Ig.7q 
C145.D ~~ ... "1- _ 34- IS.75 
945, a ?5 S ~I /91 .74 
944. () 17 ~ 30 I~ .?-O 
C!'4 ~_ rJ I~ .S 2..q I~ "'~ 
(l1 3 () II .4 2~ {'is (,,(0 

Cl42~O c;;a, c; 28 I~ ~"., 
Cl//2 .. ~ R "2 :.:r-:1. IX- ,fDO 

etC! I .. 0 ~ G:, ;::r+. 19: Co I 
Q4o .. o S.'1 .;;}c, 1 S< (aD 

Q4{) ... (') 5 .. 1 . .., {~ ,<;< .. S5 

MW- /'vis 31 D 

21 ZfoIQ'6 

W. ~i" ) Comments oJ2e.z:; ~ (e.g. accumulated volume) :~-

33.2 STAfG1 PUMP 
-\\7.b 4-=1-0 
~. I '3?J. 2. Q50 t4-2.() 
-ICl 5,-=1- 5~() ~3?'(): 
-~2C! ~-f,. '3rO-+- 1(0 : \ 140 / ~ 52() 
-221 c:. q,'+D 4YQO 
- 228 1- 1- (n +- (.,'30 =: 8l.o /'13 I 0 
- 22S,) 0§5(J '! Co:) q 0 
- 223, 1 ':>80 + 1'10:: 1150/ 7t.140 
... 'J..2D D c}90 /'X4.3{') 
-zu" q qC)O / q4 '-0 
-2{4 2 '-}g 0 (I()410 

- ".II 3 090 + 110 :: I IkJll { 5 to 
~ '2OQ .. 4 99_0 I l.::l C;{,..,O 

fa Z~.6 gC)o 1355(:) 
- 2D'o, q 9<:)0 l..::fs40 
-"'205 .. 4 Clq n +/10 ::lIb()/ 1'S'7(x) 

-704 5 <:)90 '1c,,(oCJn 
... 2:>~.~1 c)90 I/(..xb 

C;;I\MPLEb (;;> 15''3()n~s, 

PAGE I OF ( 
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E@:.~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

i: (His.) f ~ U=t bE"iow~TOcr~~ 
\055 20_31 
\ I \ 0 

\ I IS 20-31 
1/'2(") 

II '1.5 2..0.31 
/130 

/135 ~l..O- 3\ 
lILt() 

I I LJ => 20.31 
11S0 
II c;s 2.0.31 
1'Q()o 
IQ05 20.3\ 
l.;t \ D . 
I d-.15 
1:l2...n 

1~d.5 20-'31 

la3n 

-------

NIROP FRIDLEY (Phase II) 
6966 

Flow pH 

#:!(mltMin:) j (S.U.) ~ '. 

STf:,..rq-

IN I,IC>.L -=1./0 
So Co.Q4 
I 1 (, <,... C;'ts 

13~ Co .90 
1 \ ~ Co, q 1 

).;.2..c.. Co ,'13 
I I (., ("',Cf4 
t "2. Ll ~ .~S" 

I ~;.;:t <0 -91-
1\0 Co. q c." 

12..0 Co.qe:, 
1\0 (,g.'tS 

lOb Co .q b 

I 14 L, .q"" 
I Ill'"> c; _ gee:, 

SIGNATUREIS): ~Gmt& 

WELL 10.: 
DATE: 

Condo Turb. DO Temp. 

, (nis/cmf oj;,; (NTU) (mg/L) (Celsius) 

1003 a 15.2. S" <aO 20.0+ 

108'3 0 2~.o 3c;(. Iq.q~ 

11,1'1.(") ?'/4 1.5?4 I C). gs 
II &-3 .() 20,q I. I X' 19.Q .:l 
114Ca.D 1"3.3 ,~3 Iq .q'l 
1137.0 '1.S . i4 Iq ,'X( • 

/13/0 S..b ./a:;2. L9.aR 
/ 1 2~, (") 4.5 .G,4 ICf q!,l 
LIas Q ';;)..7- ·(,1 IQ.'14 
\ \~.q.D ~.O _ 5~ 1~.e;4 

11'2.!'.Q =<.~ .S?, 1~.q3 
I 12~.() \ . '1 .55 )0) _ ~5 

I Id.~ D ,. ~ .S4 \q.q~ 

11 J..;(. 0 1.3 Li4 os ~) \q.CJ?:, 
I 1.o.~.0 ( . ~ ~53 lQ, 'N 

MW- Yv\ ~3 2. S 
'6-'t.l-QS 

W. !JI1I V) Comments ~p-
.. ~ b (e.g. accumulated volume) 

--is.<l 
-I~q." 2sa 
-14q.~ 69?0 ~30 
- 154.'- (000 IY<)ol 
-ls+.L sgo ~r'lRo 

-/5'1 2- L.30 ~7/0 
I-It;~ S? SxO ::z,~q() 

r-\~/1.2. (tl20 ';')10 I 

-'~L6 C,(e> 4-Sln 
-I(d).+ 5so 50+0 
- \ ft:l) • (" (,.,("Q S<O-=1 Cl 

- I t,n -:,. ~sC"\ (,..,::lci,o 

lCao.1- 5-:3,0 Co7So 
-. \109.5<. 57Q 732J) 
- 1<CO.~ S~O ,Cloo 

S4AP~ lilAC. e 1'2.~o 

~WS 

PAGE_i_OF .L 



~4~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

'j"(HriU \," ,,;. ';(Ft:'be'I({w\TOcf~"4 
0'1 10 .;(~. O~ 

0'\\5 
oq '2..0 2'0.02. 
c'·/I ''2.5 
.... 'l'~ ~o 2.~.a2.. 

CY{ ,~5 

:::R 4 0 2<6· Q 5 
(')(1 ;{ 3' 
0'1'''70 2.8.Dr 
O>/,"! C';: 5 
If) 0(") 

1005 
101 () 2'is. aj-
101 S 
1 t;) '2.0 '2'8. o~ 
10:;:l..5 

1030 2.'8.0-=/-
/03S 
/040 ~'i5 • 0 '=l-
In45 

NIROP FRIDLEY (Phase II) 
6966 

Flow pH 
";!J'"li'i' ': ' ... ~. , 

flrilLlMin;) 
I ' '., . 
'1 (S.U.),: 

S-n~{0\ 7.7~ 

:t'''-ll"tl AI.. /.<;;3 
'L3(.., -/,Oq 
200 /, I I 

Z::S6 "'1.IL 
z.oo 7·/3 
231 /.14 
I Cl9<. J·I4-
\ CJ ?5 -1. \ 4 
23;2. 7·15 
200 _1 1 S' 
234 i.15 
200 -:1. IS 
I q L, 7, {S 
Z-s·q 1- Ib 
I ct (, 7.ICo 
2"3b I-I~ 
Iq~ -Z. 1 (..-, 
2.00 t. 'b 

SIGNATUREIS): ~ eeTY!:};; 

WELL 10.: 
DATE: 

Condo Turb. DO Temp. 

(nis/dn) .iJ(NTU) . (mg/L) (Celsius) " 

540.0 1(0. £; 3.04 IGl.41 
<qqS.O 61.2. I·~ F/,Q"') 
112(r").D ~3a ,::J. I. I~ 1 <g • .3t... 
12.11.0 \ d,~,4· ·l, I~ ~2 
Idd"I.O SA .. t- . t-,~ I~'~J 
1~31-D 37. Co . '='2 1'8. ~q 

1~34.D ~~.S ,S~ I'll .~.5 
1~3~·O 23.3 ·5'" f'i; .~5 
I? '3Q, 0 Ita,5 .54 fez • "2 3. 
, ;t40 .. C ICo.~ .11 1<?2.1 
1@4!·o \~,2. .S3 '~.Iq 
1;243_ (") 1'9,_ 5 .50 Is<. I'X 
/;::)'14,0 lCa.C{ .4q 1 ~.I~ 
1d.4S, (') 17. I ·4'~ liS.I'K 
1~~b.O ICo.o 4':1- l 'B.I~ 
1C}47.(") J/.O .. 4-=+ 1'6./3 
1.:J~q. 0 1 I. 2. . 4~ 1~,13 

I~~·O 'i3-q ·4<0 '~·I3, 
I~SI.O ' ~.1- ·45 12·1 ;", 

,.-_ .. 

", ,. 

MW- MS 32.I. 
3~=---ct8 

W._ ~~ Comments 
I 

9~P A: 
~" 1/ (e.g. accumulated volume) 

17. , -Lt..> IT I At 
~.::} -~Ga..~ 

-I'R~.+- ICCO+ 1'2$0:: 11'80,' 1540 
-(Clh.+ [000 I ;)~' 4(') 
-n?".1 \COo' \ i '80: 11'IS')/372,n 
-lq~.c... 1000 Jt47;;Jb 
.. t:f4 .. I laY) -I- \/n . I no'! .s~:~o 
-n4.Q cqCl.O l(o~f,n 
-,qS, I Cjo, ,..., 17~-'() 
-"c)4.Q '300 + 110:: 11~1 ct[8f'\ 
- IqS.b \LDu I\nc~~ 
- Vl4. 2. ,~::.,.t Ilh= I noll \/C'C"") 
- IQ4.4 Iron 11 cl ~(\() 
-lq4.1 ~~() 11~I~o 
-IQ4.S I ocn+ 110~ I 170 I 14 ~ (") 
- a~ ~ a~O /15330 

I- I q3 5 \CO? + 1i<n-11'1c)/ 1<0510 
- Iq~.9 010(0 117500 
-ICf4 1 100-:. '119. S<n 

f.:::a~1 e. e I D'S 0 
~ ~L~' 

PAGE I OFI 



~~~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water level 

j (Hrs'~):' :·(Ft~. belo\V Totm::i 
laS() d.'l.:Lb 
/B'55 
13DO 
I~o\::) 27. Z~ 
\';<:·/0 

13 /5 
13 2.0 ~7. Zg 
i'~ ·1. !3 
I -,;; .-~ i" ;;;,., -'.:1 
l~ -..;, ":> ~..,_ 2~ 

/-:<.40 

I '~·1 3:;' 
) 3So 
1-' 55 ~/. 20, 
BU':':) 
1405 
1410 
14/5 ';.2.7.2B 
(4 :to 
14 2.5 
1430 ;;l.., 28 

NIROP FRIDLEY (Phase II) 
6966 

Flow pH 
'~f' ,'. ", . ~ . 
HmllMin;) >i '(S~U.) ~~. 

:::P.J I T I A.(.. 'O.o~ 
130 7.'?)o 
1C}'2, l.b3 
19 1.S I53 
232. 7·4(" 
19 <?s 7.45 
I "I ~ -'.44 
I qx- 1 ... 43 
1 Cj~ -Z-9_3t 
"2.~2.. /.4-:L 
\G\ C 7.4.2. 
I q Cf< 7.4') 
\9~ ---z.42 

2.32 7-4;::). 
\qs< 1.41 
Iq~ /.41 
Iq~ 7.41 
(QQ' 1.41 

23:L l.41 
lq£ 7.41 

,.-- i "1 

SIGNATURE(S): '2->',\!, .1,:'1;'/,1' o . 

WELL 10.: 
DATE: 

Condo Turb. DO Temp. 

(mSicmj: ~;;(NTU) ; (mg/l) (Celsius) 

617.0 2/.g '3~ 13 20.0S 
7fo.7... 0 lo3.3 '.03 Iq. 3~ 
~q5.0 fo(~.3 1./7- 1<6."1, 
q·yo·o 33t.).~ ·~l 1'C).51 
0( CA-. (:) 81.t::. • Sit 17 3-:f.. 
gO""1· 0 05.Q .4<6 1~.30 
'loh.O 49;.4 ·4b 1 <;{. ;).S 
6(0(0. ('") 44. \ .44 1<t\.d3 
ct()5.0 ~_I .4;;;>. I~-dO 
Ons 0 3t; '+ .~O 1~,I-=1. 
~cxo.o 34. c::, .. 38, I'D. (5 
905.0 fcFL S ? <s+- \i<!.I3. 
C\n.s.,,6 .2'a.g • .3 r;., 1'8. ! ;:1 
~04-o ;J 5. 'l? . ~k" /15. I I 
qo~.o ~s.4 ·35 {<if .O~ 
~3.a ~3, .. q .. 34- t~.6q 
~ca.O 2L5 .. 34 ,~a& 

qat· a ,~ • ..:J ,3~ I~O=+ 
901. () 14.3- .. ~ IB.CYo 
901,0 II.S ·33 1<;<.04 

MW- MS 3;;t D 

3/~lq& 

-Gel-: -(P1 Y) Comments 
q~ 
. " I (e.g. accumulated volume) 

-33.Q '2l.l\8;( ~)fV\ P 
-Sf,. ~ CnSo ...Lr-J I T I At \)OL • 

-1'50.q ~O ICo40 
-113." '1.90 LG-.3, 0 
f- ((d1.q 'Bo+ I 70 c:: ll(dJI ~7qo 
r- 10~.8 '9g0 /47xo 
-IGq.2 C)qO / ~:Y7 7(") 
-1/"'9..3 9ga l <0760 
- ji.-,7. 2 '390 1'J'1sn 

t- ICDS."=t 9'10-+ \10=- It(oO/~g ID 
-(CA.? 990 19n1oo 
- 1t-.4· ,5< qc)D IIO~qo 
- leoS. '1 c;CLa I \ \~2;o 
- 1(~~4 q q n-t- liD" Ilbo/l '3040 
- J G>'8 I qqO II L\o30 
-(fo~.s qqo 11£020 
- IbCo.1- 390 / (CcOlO 

- l(g5.-=J. Cflo /1-,00 
-'b~.c.. <1<10+ 1l0~ (lbO/I <\( I~O 

ICaS.'l Iqqo Ilq, So 

S~/IA~. @ '4~5 
,<\'F..£. SLS. 

PAGE.l_OF -l-



~~~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

~. (Hrs.); . (Ff: 'be'ldw'T6c"1~ 
oCf05 20.2.0 

0'1/':::> 

0'120 20.20 
..Qq 25 
(:'):":! '-" (;J 7..0.20 
t)'l';", 5 
() C'! .rl :) '20. 20 
0" ·1 ~:.., 

oct .C)l) 20.2.0 
~9 ~s 
I c <::::lC) -:b. 20 
1005 
1010 '2.0. 20 
10 15 2CJ. Z.O 

NIROP FRIDLEY (Phase II) 

6966 

Flow pH 

':"'(mLlMln;) i: (S.U.).· 

- 7.01 

1 (00 7·4~ 
II X" 1.54 
1 I '?< '.5? 
J S 2. '7. s ..... 
I 'l (n 7.55 
II (,..., (,55 

\ 1 p.., 1.55 
I 'l (,.., f,54 
\., 2 f, 1:',4 
1/4- 7.53 
, 7~ "'1.:53 

SIGNA TURE(S): _2> ..... ""'~'\--'-~..3oIO"l\1,.;,-,-"",!<.-. ____ _ 

WELL 10.: 
DATE: 

Condo Turb. DO Temp. 

(mS/cm) I (NTU) (mg/L) (Celsius) 

4S::r ~.'1 (,.. ./4 2.19·14 
45" 23.5 4./2. t~~9 

454 17 1 ~-3CJ Iq'~1-
<15.;>. <;<, ~ /,54 IC!. S;s 

45~ 5+ 1.0~ IQ.<33 
45~ 4.0' .1<."') 19,R~ 

453 .':1.. ";;f, • I~~ I tl. ~2 
453- .:2. ~ .S~ I~,~";<, 

4.s-S A.~ . Sf) I ~,R3. 
4 Sc. 2.0 .. ~ /q 83 
45"7 \. ~ .5~ I CI,}?4 
45'9 I . , ,79 19.83 

, .. 

.. . 

MW. MS 33. S 

2-25- CJ8 

>Set-. ~ Y) Comments oep'-
~ bi': (e.g. accumulated volume) 

5TA~T PUMP 
-Co.1- :eN IT',AL RnG. CuM \ 

-crcr.C gao / l TOT. ) 

- Jsc,. 2. 8<3Q'; \ eoqo 
~ /fr,q S 8g01 ;:),,?,n 

-17H 4 7tao! 3340 
- I~;;) ::> ~I 4~.20 

-1f4.1 "3 88(')'/ ~ I,') () 

-1M I Sqo/ s.~qa 

-I~I (,.. 88;::)/ 0, R '1 t'J 

-/?l').q s~i "?7~o 

-- C1tt, () 'R~c;1 ~~. ,~o 

-177.5 aea', 9480 

PAGE OF 



~4i~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

~ ;:(Hrs~) ! l' .• , ...... , ..... " 'f:.~ .... "~ ...... "(' ...... J." 

·:'(Ft~ beloW;TOC)ll!\j 

1 ~?o 20·2..9 
1;1..:1.. 5 
1'2.30 20.2G) 
1"235 
12.<10 LO· 45 
12"'1 S 
12.. So 20. <00 
I'? r- t,: ,.... .. 
1.3 Gc) 20, <i I 

130 ~~ 
I .. ~ { ,1~-) 2...1. 3S 
I~I5 
I -:; 2.0 2.(. ~o 

L325 
1330 . )...(. 5S5 
133,5 2. L,5 
\340 ? 1_ q=> 
\c~4S 21, q 3 

I~Sa 

NIROP FRIDLEY (Phase II) 
6966 

Flow pH 
:-l'W" , •. ,' '''' 
~.(mLlMiri;) 

t' .' ~. .' 
,j'(S.U.) ,I 

IN ITI AL '3,14 

100 7,eoQ 
:l3G::, 7,40 
;l~ :t --'.44 
'234 {.45 
202- I 43 
2s~ 1.4· I 
:< 0-:2 7.3<4 
2.~g l.~-:;' 
238 7-3lc. 
'2. 3'6 t.35 
114 7· ::'-4 
2.00 I 34 
'234 7,34 
200 I ~::L 
2nn_ 
"2.00 /.32 
200 7 .. 3:t 

SIGNATUREISI: ,CA:rrm 

WELL ID.: 
DATE: 

Condo Turb. DO Temp. 

(mS/cnl):' <':(NTU) (mg/L) (Celsius) . 

qq",.C,) 33.2... ~ ·'l$~1 2. ,. '1' 
1123.0 ],'25. ~ ;2"Co{ 19.55 
12.C.3,O 2<1 t, 4 '·14 1'=6.50 
1~83.o 1 q kl{ 1.0,3 1 ~, ;::)'=1-
12Cf 1.0 11'3.5 .(.,+ l~. 14 
l~g'T'O 5(".3 • -1'1 I~~)q 

130'.).0 ~.~ -74 l'b.o.::, 
13CO.Q GA. 3- .~. 17.9c6 
12~Cf.O -,J.3, - 3S n.q :l 
1';:"115, C) (pQ.~ .24 11~ q , 
1;;191'0 "q.Q . 33 11 ."6"1-
Id-. q S. (:) '--I. S , 3.1 1'8.0q 
l~q0_D 59,0 • 4.1:) 1'6, L~ 
1 ~q7_Q 49, -:t .37-- Il·~ 
I d,q4-. 0 S+-.S .2,q 11-·84 

12QI.O 5 ".5 .. 2.-:J n· -Zq 
I:2.Q, C 54.S' .2, 17.l'l< 

----

MW· NS"3 ~I 
'2- '2 5 . CJ«s 

.... ~~ KI"IV) 
Comments 

,?~ (e.g. accumulated volume) .". 'u......., 

Z~,S SIA(2T PVf'-A P ':i, Ill" \1 

f.b Sao I 
-2(I .. '=. \ax2 t I~o: Il"i<(')/lb~(} 
-.)4;;).5 1010 'I ~~qO 
-2.4D.1 ICXO+ \10 :. II'-toL 3'i?bO 
- ;(4:J. 1. /010 I. 4~,o 
-J.;)7-.q 10104-1'3.0 -:. I \'tQ'; tn060 
- ~~3.":l- 1010 / 10'1C'., 
- ;ldo.4 10/0 +ISO -lI'1.o /~bo 
-;:;U9;.~ \010+1<;;0 ~ I (qbjctLtS() 
-2 It,.,. "3> 1010+ I~'" ~ I ,qo/l cx--,Ll[) 

... 2.15 g ~70 'lllSlC> 
C;!14,,," Icon i I~;- \0 

- ;;114,":1- 1 c:a::::> + I ':1 b ~ 1I1 c{ ( 3b 1,0 
-2L \. b LCOC> 114&60 

1 an -{- I ~t): I tbo/ I '5~c.o 
-210.Q [ODO-\- I~O~II'b6/ 170'-10· 

I an + l.S<l'y:-.{ 11IDLI2.~~o 
/ 
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~~ LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

NIROP FRIDLEY (Phase II) 

6966 

Time 

" (H~s~) ~ 
':" w.~~~rv L:~~}, .. ~ .. _I ,., FIO~. " 
:.(Ff. below TOC)'~;~(mLlMin.1 

OqlO 20.05 
092.0 :r~..) ,", I,l:..L 

09'2.. 5 20. a~ 2.04 
~'f 2,t) 230 
"')')~, S 20. () Co \ ct (r. 

Oq L..{ 0 tlS( 
aCI q 5 :lo.a-=1- ~ -:;; ~?. 

\) (t ~::; Ii I" '~ 
095S I q S'< 
-.l DD 0 '20. DCo '2. ~ 2. 
1005 Iq~ 

1010 7..0. D1 I g '6 
, ~J ! ~ 2.32 
1020 ~ 
IO~~ I q 'X' 
I~O "ZO. 0 Co ~32 
I o~.; ~~, L<2LR 

1.Q-10 tc~S< 

1015' 232 
lOS () 2O.0(P 2--2.2 

SIGNATURE(S): 2£d f'A-rf\t< 

pH 

·'(S.U.) 

-1.4~ 

7.50 
7.34 
-7.32 
J.32 
1.34 
7·3~ 
7.3b 
7.3c,., 

:-L3h 
t. 35 
7,:3 .-..:: 
'l.3c... 
I· 3(" 
l-3G. 
l3S 
'7- 3(" 
7.3(. 
]. 3(.0 

Condo Turb. 

(mS/cm)" I, (NTU) 

.:-1 2. 8. D 3 2.3.~ 
52.4,0 :2,<1'3.5 
7<64.0 35(.,..5 
S4C1. D 77.2 
'2587.0 1'8_3 
~q5.6 2'L5 
'Zs'1(g.o 25.S 
'3TI.o "25.3 
Be-n.o 20.0 
~qL~ 11.0 
<i<.q~.C':> /2.Q 
caq:;,.o 13.0 
g~.c:> 11,':l-
gL1S.0 'q .s<. 
1S'C1s.o 8_s 
~--D Cf.O 
~,c(4. 0 g.? 
'614.0. CX.? 
~,q4.Q 8' .. 3 

DO 

(mg/L) 

.2,. '7/ 

-'lq 
~ 

· ~3 
·53 
·45 

I. t 2 
-32 
.53 
-Co9 
.4-=1-
.3" 
· -.3-:t 
-41 
~33 

.32 

.30 
- '2'1 
• 3 I 

WELL ID.: MW- /VIs 33D 
DATE: 2-2.("-'18 

Temp. 

(Celsius) 

:Lo.q :1-
ICf.oo 
I't>.~ 

J8. ;),7 
1'8. 1'25 
1~.lo 

I ~. Oc, 
1)3.03 
/7, q~ 

1'1,,-CfG::. 
17. q4 
Ji.i.::l 
l7.90 
17. 'is-=7-
11-(M~ 

L].~_ 

17·~3 
17.~1 

17. '6(') 

~
. ~/) 

<:;:;>R:.f' Comments 
. 7- (e.g. accumulated volume) 

43.'8 1 '31/i"".: r 
-10/·111020 
-~. 0 I q 80 + 11 0 = \ \ So I ~ IlD 
-t'tlq. ':f I CJ1'<O 1f315:· 
- 1 32 • .'6u I qq C) /4 IYo 
-'~c.... 5 I qg 0 + \ 70 :: I /(o(')'! 530-:> 
-1'85.4 I 990 __ 1(a~<tn 
I-l~q.C) I 9<10 lIdo? () 
I- I~" q I qqO + 110 = l \6Ql~H'-l 0 
f-119.3 19Qo 1'9430 
-/7r:...s I qqo /I01t20 
t-1l.';.D I q q 0 +\'10 -: I lioO 1 Ll~ro 
- )]4,4 I ~qo II ~ 5-=10 
1-11~.31 qqn /135<00 
,- ,.., 1.4 I qqO'!lJu:.Ll<'oQ ll ...... nu 
-lJo.slgqo //5710 
1-1G.9·~ I qqO 'IIG700 
I- 170. (:) I ~C'\()+ 110 :: ll~ 117~C,Q 
-l~q,5_J 9901- no :nCoD '/ 1'3020 

I St-\M Yt-E II N 1-:: cp " 00 ~l~ S. 
st.r:.. 5f\M'PU: La; SHFR . 
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APPENDIX A.3 

SAMPLE LOG SHEETS FOR QUALITY ASSURANCE/QUALITY CONTROL 
SAMPLES - AMBIENT BLANKS 



GROUNDWATER SAMPLE LOG SHEET 

Page I of "2 
003·A 6- 001 .oJ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: .gQa :pntl 

Project No.: 6966 Sample Location: 40<:'" -It; 
Sampled By: 7< 

[] Domestic Well Data C.O.C. No.: 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
~ QA Sample Type: A"" ""J,;LN? .eJ/~"" ..< [] High Concentration 

SAMPLING DATA: 

Date: 7/Uo/Y7 Color pH S.C. Temp. Turbidity DO Salinity ~~er 
Time: "~3d Visual Standard mS/cm D~rees C NTU m~1I % /' NA 

Method: p;.nc-f- /~ ./ NA 

PURGE DATA: /"'" 
Date: AlA- ---, Volume pH S.C. Temp. (C) Turbidity .,a6 Salinity Color 

Method: Initial ./ 
,/ 

Monitor Reading (ppm): 1 / 
Well Casing Diameter & Materia 2 \1\ V 
Type: 3 "/ 
Total Well Depth (TO): / 
Static Water Level (WL): / 
One Casing Volume(gaI/L): V 
Start Purge (hrs): / 
End Purge (hrs): // 

Total Purge Time (min): / 
Total Vol. Purged (gaIlL): ~ ./ 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCL Volatiles HCI (3) 40ml VOA Vial ...,/ 

TCl Semivolatiles NA (2) 1 L Amber Glass t../' 

TCL PCBs NA (2) 1 L Amber Glass 
..,. 

Cyanide NaOH (1) SOOml HOPE ..,/ 

TAL Metals (Total) HN03 (1) II HOPE l/' -TAL Metals (Dissolved) HN03 (l)lLHDPE --'" -~ 

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: ~A ft. Filtered TAL Metals Sample 10 No.: 003-TW- "vA -Fl 

NE)'/ ,I...> 4c;1C ... /6 -+f/,If,.,,,r Boo-/- " 

~/CC.tf - D£~'!4c;L,.<// C;~,aP& ) Lo T .rf-r:'tJ4L 
Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

h/~ 
/' 



GROUNDWATER SAMPLE LOG SHEET 

Page 2. of ~ 
oO'j"-A 6 -002., -c i 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: -QO:i TV"' ~ 
Project No.: 6966 Sample Location: AP1b,.t!.~ (3 //I"'~'-

Sampled By: -r/f 
[] Domestic Well Data C.O.C. No.: ~ T L - c)/t;;. 

[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample !ype: [] High Concentration 

SAMPLING DATA: 

Date: CO / :;,-( c:; '7 Color pH S.C. Temp. Turbidity DO Salinity ~ Time: 1'9.3(0 Visual Standard mS/cm D~rees C NTU mg/l %",.- NA 

Method: 0/1-': c:. + PCXJ-e l....---" NA 

PURGE DATA: ~ 
Date: Volume pH S.C. Temp. (C) Turbi~ DO Salinity Color 

Method: Initial ..... V 
Monitor Reading (ppm): 1 ~ 
Well Casing Diameter & Material 2 ·d 1fJr/ 
Type: 3 1,/ V 

Total Well Depth (TO): V 
Static Water level (WL): ./ 
One Casing Volume(gal/l): /"" 

V 

Start Purge (hrs): ./ 
End Purge (hrS~ 
Total p~me (min): 

~Vol. Purged (gal/L): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial .....,.., 
TCl Semivolatiles NA (2) 1 l Amber Glass ~ 

TCl PCBs NA (2) 1 L Amber Glass ~ 

Cyanide NaOH (1) 500ml HOPE i./ 

TAL Metals (Total) HN03 (1) 1 l HOPE (../ 

TAL Metals (Dissolved) HN03 (1) 1L HOPE I- .....L-T<' 

f/i!X. C#j(1~/v/-- - (,)IL h'P;c'c t,...-/ 

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: 44 ft. Filtered TAL Metals Sample 10 No.: 003-rv@J-F1 
) 

c?o/k-c: Icc/ 4..J.-¥/LC- 5" -"l..""?/ /,~ /-poe - (OS, 

FU("J~D/l7 IJ.-cFJIl - oDo< p,<cSe,-,f ., 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 
--- ;? r:L 'k7/~~"--



GROUNDWATER SAMPLE LOG SHEET 

Page..3' of 7 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID NO.~OO3-~O~'''' 
Project No.: 6966 Sample Location: @ z. 

Sampled By: :c..-.c 
[] Domestic Well Data C.O.C. No.: ,=rL.. - c}Z3 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WEll [Xl Low Concentration 

;Q( QA Sample Type: A"."6,"e,,v r 8/...~/C [] High Concentration 

SAMPLING DATA: 

Date: el/9/f7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: ( /:3 i!.:!> 
,-

Visual Standard mS/em D~eesC NTU ml:/1 % NA 

Method:p,~,.,c:. iC /1/-+ I-'!Io NA 

PURGE DATA: 

Date: Volume pH S.C. Temp. (C) Turbidity DO Salinity ~ 
Method: Initial ------Monitor Reading (ppm): 1 ~ 
Well Casing Diameter & Material 2 ~ 
Type: 3 ;J/J 

_______ r-

Total Well Depth (TO): ..---i"""" 

Static Water level (Wl): ~ 
One Casing Volume(gal/l): ~ 
Start Purge (hrs): / 
End Purge (hrs): / 
Total Purge ~in): 
Total)tef'Purged (galll): 

SAMPLE-COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ~ 

TCl Semivolatiles NA (2) 1 l Amber Glass .:---
TCl PCBs NA (2) 1 l Amber Glass --
Cyanide NaOH (1) 500ml HOPE .-'" 

TAL Metals (Total) HN03 (1) 1l HOPE .."..-
;:rr, ~~Qbl~ (n;~enl"orl\ ,,,., ,.-

\ ~ 

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: IVA- ft. Filtered TAL Metals Sample 10 No.: 003-TW- /v/1 -F1 

(!o//6C f~J OL/~ Nt,:!,. heA ('7 -f#t " r' 1/ -5 if C' (';.J $'.1 ..... c/c or- /9 C -/"" / ~ (Ac:.lv~ 
6ul.f Cfir f<; 2 heAl) 1. (lON; l. &f.f' ,. -v A'< ~ '" ) ~ , 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 'iq~ 



GROUNDWATER SAMPLE LOG SHEET 

page1 of 7 
AB 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-~ d04 -0 t 
Project No.: 6966 Sample Location: ~Ath,.;:.·",r- $/~A.~) Pi{ 

Sampled By: T;'{ 

[] Domestic Well Data C.O.C. No.: i. Z~ - (.).1. e 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: ')///97 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: / 'l~ 2- Visual Standard mS/em Dl!l!rees C NTU wgll % NA 

Method: Dire <..f 'p,.,,~ MA. '" NA 

PURGE DATA: ./ 
Date: Volume pH S.C. Temp. (C) Turbidity DO Sali~ --- Color 

Method: Initial .-/ 
....-

Monitor Reading (ppm): 1 ~ 
Well Casing Diameter & Material 2 ~ 
Type: 3 ,,J l't ",....... I-""" 

Total Well Depth (TO): ~ 
Static Water Level (WL): .... V 
One Casing Volume(gal/L): .... V 
Start Purge (hrs): ~ 
End Purge (hrs): ~ 
Total Purge ~): 
T~ Purged (gaVL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCL Volatiles HCI (3) 40ml VOA Vial '-""" 

TCl Semlvolatiles NA (2) 1 L Amber Glass ........-
TCl PCBs NA (2) 1 L Amber Glass ....,..". 

Cyanide NaOH (1) SOOml HOPE ../ 
TAL Metals (Total) HN03 (l)lLHDPE u/ 
TAL Metals (Dissolved) HN03 (1) 1L HOPE 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: J'JA- ft. Filtered TAL Metals Sample 10 No.: 003-TW- #,4- -F1 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~4~.L-



GROUNDWATER SAMPLE LOG SHEET 

PageS ofL 

OCJl - 48-0<.'>:)-01 
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 99a~, 

Project No.: 6966 Sample Location: ~"c - ~..c 
Sampled By: T"-

[) Domestic Well Data C.O.C. No.: LTL -o~4 
[) Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
~QA Sample Type: A"~ /cA/" c=? B'c!'"~ -I- M' aAr [) High Concentration 

LJ~e'" 
SAMPLING DATA: 

Date: J//'/ / r 7 Color pH S.C. Temp. Turbidity DO Salinity Other> 

Time: / ,"1'1 Visual Standard mS/cm D~rees C NTU mg/l % ~: 
Method: J);.Nc.f V NA , 

PURGE DATA: /"" 
Date: Volume pH S.C. Temp. (C) Turbidity DO Vsalinity Color 

Method: Initial ./ 
Monitor Reading (ppm): 1 A /V 
Well Casing Diameter & Material 2 jf/ r / 

Type: 3 /V 
Total Well Depth (TO): / 
Static Water Level (WL): V 
One Casing Volume(gaI/L): / 
Start Purge (hrs): ./ 

,,/ 

End Purge (hrs): / 
Total Purge Time (min): / 
Total Vol. Purged (gaIlL): /' 
SAMPLE COllECTION INFORMATioN: 

Analysis Preservative Container Requirements Collected 

TCL Volatiles Hel (3) 40ml VOA Vial t./ 
TeL Semivolatiles NA (2) 1 L Amber Glass (../' 

TeL PCBs NA (2) 1 L Amber Glass ~ 

Cyanide NaOH (1) SOOml HOPE ..-' 

TAL Metals (Total) HN03 (1) 1L HOPE ~ 

TAL Metals (Dissolved) HN03 (1) 1L HOPE ~ 

OBSERVATIONS I NOTES: .-----.. -
St"k op of PVC ,b"" ,co"d '~ ft. Filtered TAL Metals Sample 10 No.: 003-'£ A.J~ )F1 ,--

Circle if Applicable: Signature{s): 

MS/MSD Duplicate 10 No.: 

0~ 
/ 



GROUNDWATER SAMPLE LOG SHEET 

Page of.2 
ou3 -A-I:J -OGH;-0' 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: eea ~ 
Project No.: 6966 Sample Location: A~#CA(f- '6 h",,<L 

Sampled By: 7"A: 
[] Domestic Well Data C.O.C. No.: .t.z::.~ - Q~q.. 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: TEMPORARY WEll [Xl Low Concentration 
[] QA Sample Type: -lA.J,-c...,,-r- AMoN," - ~",,", /Sv ..... "-l [] High Concentration 

Altt:i";, "'"' ~ 0'- - 6"1 
SAMPLING DATA: 

Date: 9/Z.Z./~7 Color pH S.C. Temp. Turbidity DO Salinity ~er 
Time: /'7/5" Visual Standard mS/em De,:rees C NTU m~/l "7~ NA 
Method: ']),,/~J'-/o<;~ V NA 

PURGE DATA: ./ 
Date: Volume pH S.C. Temp. (C) Turbidit~ V DO Salinity Color 

Method: Initial / 
Monitor Reading (ppm): 1 ,A. ./ 
Well Casing Diameter & Material 2 tJ V 
Type: 3 ~ 
Total Well Depth (TO): / 
Static Water level (Wl): / 
One Casing Volume(galll): V 
Start Purge (hrs): /" 
End Purge (hrs):./ 

Total P~e (min): 

T~ol. Purged (galll): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial 

TCl Semivolatiles NA (2) 1 l Amber Glass 

TCl PCBs NA (2) 1 l Amber Glass 

Cyanide NaOH (1) 500ml HOPE 

TAL Metals (Total) HN03 (1) 1 l HOPE 

TAL Metals (Dissolved) HN03 (1) 1l HOPE 

;(6l<. el; y,U-,;a,-.. 1V,)..Je£ ( J) I L.. H DI'':: ~ 

OBSERVATIONS I NOTES: 

SIi,k "P pf PVC .bP~ orooo' I~'~) ft. Filtered TAL Metals Sample 10 No.: 003-~ AlA)\1 
" '--.-/ 

Circle if Applicable: Signature(s): 

MS/MSO Duplicate 10 No.: 

~/~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 7 of2 
oo.J-4B-uo7- al' 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: LlO3 5l B <a;; 
Project No.: 6966 Sample Location: MS- 29 J> 

Sampled By: 7-C 
o Surface Soil C.O.C. No.: Q04t./ 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
il QA Sample Type: AfIIIBI6/\/T DL"1A//C o High Concentration 

GRAB SAMPLE DATA: ' ......... ,.,,< -'" . ,.' . '. .. ' . ," ,.'.<,::. ... , .::. :..:,.,: .• ). .' ' ..... :... 

Date: /Z./06/?7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /3.;20 
Method: Rotosonic Drilling ~ 

Monitor Reading (ppm): NA- NA-

COMPOSlTE SAMPLE DATA::\ .... :.'.> •• .,: ..... :.:>,: .• ,.. ... ', .• .............. '::.: .. , 
~ ".' .•. '.... : .:, •. , ..... ':.:.::>: ...... ':':"'':':;''::::'2 "'. ' ...... ' •.•• ..,'.::, .. ,:, ........ 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE. COLLECTION INFORMATION: ', ... ... : .. :.'.:.: ... , ... :': .. ,.: ....... ····.·"··,,.:}i?' ·:,,,,,··.::\·:::::i,,,,,,,:,·:,::,::,:,:·:;n';:.-:.:::,·· . :.. .,' ........ ::.', .. 

.' Analysis Container Requirements Collected other 

TCl VOCs' I!~.::h!ll "fld,-./(,//'-'f/SUj( k7"c../ Yes Laucks 

I~- uv ugm Ie;:" -(,r<.. l.) --¥ea.N4- ~ield +sllt 

OBSERVATIONS I NOTES: . 
" 

....... :.: ..... , ... ' . ....... ,., ...... ,." ..... ::,.:, MAP: ~ 
, ... '.: .... : .. :: .... :., ....... ,., ....... : .. ' .. , ... ,., ......... , 

UV LIGHT TEST RESULT (circle one): + or -~ 

Circle if Applicable: J..:" '.' ' .. ' '." .. :.: ..... , Signature(s): 

MS/MSD Duplicate ID No.: 

7/~ See note. 



) APPENDIX A.3 

SAMPLE LOG SHEETS FOR QUALITY ASSURANCE/QUALITY CONTROL 
SAMPLES - BATCH BLANKS 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page i of ~ 
00:; - B 8- (! CJ t - <..:,. - fM .. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo3-S8-

Project No.: 6966 Sample Location: !3.4-h:-t... {3/4"y IC... 

Sampled By: r--<-
[] Surface Soil C.O.C. No.: 8/C -c.JI''l 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: r1"f.'I-.-~ 86N!( c' . .c' sC,.\;,( ~., [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7/Z(,(j7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /'~/S-
Method: OPT ,;(1..4 

~ 

Monitor Reading (ppm): ..<14-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 4(.',..,1 v:;: /~ t..J/I?"'c ( :lQi!. olaF 7'"L ....---- Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

Tel S\lOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

/'SA/e....t/- 6.-z"dc yT 
.£./G.C.~ c./-/~fl7,. Ce . 

Lo-r- ?f!- FO?L. 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

74~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page v of~ 
aO$ ·-i3B -OOZ--O/-fj/{ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: gga69@ 

Project No.: 6966 Sample Location: till t ~ l'J.l" .... /( 
Sampled By: ;r-<-

[] Surface Soil C.O.C. No.: LVe - U?~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: SG-;.n~ /i~h6 6'-4 ... K [] High Concentration 

GRAB SAMPLE DATA: 

Date: '/~/j7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 2.2..;}, -
Method: DPT /I/A ~ Monitor Reading (ppm): #~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs ";0,..,/ 1//;f/5 ~#C.L -"- ~~. _' u,. u~, F ,/ ..-/ Field GC 

NAPL - UV Light Test 4 oz. Jar. Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides wi" be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LlGHT~T RESULT (circle one): + or -
VI£~~..<'4!?E .})I 

Rice: /1 C//C.,P-? ~ c:. a _ 

L·ur ';-0'12-

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

7~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 3 of..!i 
I/Io}- ~& -003 - 0(' -r.J-"C... 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: cOd 69Q5) 
Project No.: 6966 Sample Location: fl",1'.=!:::J a~'1L!.. ~ 

Sampled By: /A.. 

[] Surface Soil C.O.C. No.: 8./l -o~<j<:. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: 5G .. <Je. /;Ai.:..t.-.. 12t::: .......... .<.. [] High Concentration 

GRAB SAMPLE DATA: 

Date: '/9/j7 Depth Color Description (Sand, Silt, Clay, Moisture; etc.) 

Time: Z~G 

Method: DPT /11.4 ~ 

Monitor Reading (ppm): ~A--

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitof_ Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs '10_(' V.l-+ ( v.>//Tc-...( .-2 oz. dBr~; (.-/ Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -
~c/!G,£""(T b,c/!-p.£ ])I 
/?/CCA c:::..//L£" /-7. c.:. o~ 
LoT -#" FO¢Z 

Circle if Applicable: Signature(s): 

MS/MSO Duplicate 10 No.: 7~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ¢-of Y 
003-813 -004 -C)r-.8-'t.. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: ..DC~ 
Project No.: 6966 Sample Location: 8. &", .... I"C 

Sampled By: T~ 

[] Surface Soil C.O.C. No.: BIZ-OGo 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 

>ltQA Sample Type: ~..,.r .... 4 BHA.J/L::#"4 - [] High Concentration 
.~o.;/ .~LQO~ 

GRAB SAMPLE DATA: 

Date: !)/Ztt?/JJ7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ZOA> 
Method: OPT N~ -"-
Monitor Reading (ppm): AI'" --
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container B,equirements Collected other 

TCl VOCs 4O~1 P;:,,6 W//I'CJ .,""'-~~ '-" Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): -
MS/MSD DupJicate 10 No.: 7~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I of IJ 

oOI-'8B- DQ' -01 
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: £92 £8 nt 
Project No.: 6966 Sample Location: rNfc.&" 1f1~"JC 

Sampled By: TX 
o Surface Soil C.O.C. No.: i.'~ - c~t. 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

"jit. QA Sample Type: 6.a-k.J.. BJ.A.UIc. - $', ,:l ~oWl' o High Concentration 

GRAB SAMPLE DATA: 

Date: 71/0~'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ~itJ. 2.0 
Method: DPT NA -Monitor Reading (ppm): II/A ..... 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA . NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements ~ Collected Other 

TCl VOCs 2 oz. Jar / Field GC 

NAPl - UV Light Test 4 oz. Jar / Field Test 

TCl VOCs As- A~ t:.~A.Ja;~'J 2 oz. Jar / V Laucks 

TCL SVOCs AND PCBs r I 8oz. Jar / .",.,.., Laucks 

TAL Metals I Cyanide J. 8o~."r 1'" -" Laucks 

Total Organic Carbon Colle~din~ ~tJ}netals Laucks 

Hexavalent Chromium A.-t'd ~ .. c:::'aMl.J.,.;. '6 Collected/A r~metals """,,- Laucks 

pH" 
.~ 

COllect,li(ja ~hmetals Laucks 

Eh' ColI¥ted in jar with metals Laucks 

Ferrous Iron' C¢ected in jar with metals Laucks 

Sulfides' .,tollected in jar with metals Laucks , 
OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

;( c ilr /I-" I' I c- 1-/61'. c.."V~iC--

7/lb It/V ~ )I/S 
., / Ho//I~; 

'-~1J f1')155£D t)Rljl"IK . 
7/~/ 

, 
Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 2. of II 
0Ci1 - 88 -ooz...Q I 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: ;a e8-~~ 
Project No.: 6966 Sample Location: .+c.'4~~ 

Sampled By: Til 
[) Surface Soil C.O.C. No.: I.TI. - 00 l. 
[Xl Subsurface Soil 
D Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

;JII.QA Sample Type: B,f.t.f£1t B~4.tIl.k -S';Ma1i D High Concentration 

GRAB SAMPLE DATA: 

Date: 7//0/" Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ',NJ.J 0 ~ 
." 

Method: DPT AlA -
Monitor Reading (ppm): N A 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar / IJO Field GC 

NAPl - UV Light Test 4 oz. Jar / NO Field Test 

TCl VOCs A~f'a, Alit... ~ .. .J~ : ... l".J 2 oz. Jar .~/ V4t' Laucks 

TCl SVOCs AND PCBs T, 80z. Jar M~ Laucks 

TAL Metals I Cyanide ~. rLJ/ 80~ ,~ Laucks 

Total Organic Carbon CoII~ee1 r~~th metals ~O Laucks 

Hexavalent Chromium AsrG A~ e ... ti-IUA.rtt Colle~~ with metals ~6~ Laucks 

pH" I COllecte9/fn jar with metals I-JD Laucks 

Eh' Colle~d in jar with metals Laucks 

Ferrous Iron' CgM{!cted in jar with metals Laucks 

Sulfides' ,J!ollected in jar with metals ~ Laucks 

V 
OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

RE5~/1'1/Le /16)'" c..-/f /! (},11'1 . 

7//'- /9/0 
11P1/ 

L.AB /J7iSJ£ d IJIiIj//..Jif / 14/ JI'1 
Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ See note. 

, 



GROUNDWATER SAMPLE LOG SHEET 

Page 3 of II 
o.:.~ - 86 -- u'::' -; .• c;. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: gg(j~~ ~' -
Project No.: 6966 Sample Location: U1.-A.h /::t""/c. 

Sampled By: /A 

[] Domestic Well Data C.O.C. No.: t-TL - 0/7 

[] Monitoring Well Data Type of Sample: 
[X] Other Well Type: TEMPORARY WELL [X] Low Concentration 

']"'QA Sample Type: 6:1.{ .. b. Bdl.", 6 ~/;': e£ rf- s;. I;, ~.~ [] High Concentration 
-'-~h/.-> 

SAMPLING DATA: 

Date: 712..(./97 Color pH S.C. Temp. Turbidity DO Salinity other ,/ 

Time: / B,}t. Visual Standard mS/em Degrees C NTU mg/1 % NA ./'" 

Method: 0r('(..t /'ov",<.- ~ 
PURGE DATA: ./'" 
Date: Volume pH S.C. Temp. (C) Turbidity DO ~ity Color 

Method: Initial 7 
Monitor Reading (ppm): 1 V 
Well Casing Diameter & Material 2 .I. / 
Type: 3 ,JUI V 
Total Well Depth (TO): /' 
Static Water level (WL): ,/ 

V 

One Casing Volume(gal/l): / 
Start Purge (hrs): / 
End Purge (hrs): /" 
Total Purge Time (min): / 
Total Vol. Purged (gaIlL): [7 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial .---
TCl Semivolatiles NA (2) 1 L Amber Glass --.,.I 

TCl PCBs NA (2) 1 L Amber Glass ;./ 

Cyanide NaOH (1) SOOml HOPE ./ 

TAL Metals (Total) HN03 (1) 1L HOPE ,./ 

TAL Metals (Dissolved) HN03 (1) 1L HOPE 

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: IVA ft. Filtered TAL Metals Sample 10 No.: 003-TW· iliA -F1 

, 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~/~ 
/ 



GROUNDWATER SAMPLE LOG SHEET 

Page 4 of iL 
oo~ - 88-(.)U4 -0 i 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: QQe~ 

Project No.: 6966 Sample Location: BA7C.rl 8~.ANK. 
Sampled By: iR IJL 

[] Domestic Well Data C.O.C. No.: 

[] Monitoring Well Data 
J:E~4F1eR~R'I' WE0-~ 

Type of Sample: 

[Xl Other Well Type: [Xl Low Concentration 

;::{¥ QA Sample Type: 8-f-IcA 8/~A/..t: FoJ.{.. .so/loS [] High Concentration 
.s".p~~..c /,,,-..Ie::; ~<v6..:...~ 

SAMPLING DATA: 

Date: 8iz7/77 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: 0900 Visual Standard mS/em De;:rees C NTU ml:/I % NA 

Method: Dire(,'" ,P~;'< 1..11\ .... NA 

PURGE DATA: 

Date: Volume pH S.C. Temp. (C) Turbidity DO !.Ainity Color 

Method: Initial ~ 
Monitor Reading (ppm): 1 ~ 

....... 

Well Casing Diameter & Material 2 ./ V 
Type: 3 

,,,,, ./' 
Total Well Depth (TO): I'~ 

Static Water level (Wl): ./"" 
One Casing Volume(galll): ~ 
Start Purge (hrs): ./ V 
End Purge (hrs): ~ 
Total Purge ~in): 
~ Purged (galll): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ,;./ 

Tel Semivolatiles NA (2) 1 l Amber Glass ~ 

TCl PCBs NA (2) 1 l Amber Glass t./" 

Cyanide NaOH (1) 500ml HOPE v' 

TAL Metals (Total) HN03 (1) 1l HOPE ~ 

TAL Metals (Dissolved) HN03 (1)1lHDPE 

/lcX'. c..H~r.·~,~""" NON,-f ( I )/C-f1Dp>t; ~ 

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: ( tVA .J ft. Filtered TAL Metals Sample 10 No.: 003-TW(3' )-F1 -
V,rc<...f- PCJ1.P< +I.r,"~~ +hiLX "-,,,,,,II .50// S"'-,;P~7 7' 4-'h..tt: . 

2 MP Sdl'/,...-.!£"v-r 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 
- 7:7~ 



GROUNDWATER SAMPLE LOG SHEET 

Page.$' of JL 
00 3 - """B1I- oos- 0/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: QC~ ~"lfr<) 

Project No.: 6966 Sample Location: 7? A 7l:.ff &> ~ ""A'tA::.... 

Sampled By: T~/!l..c:. 

[] Domestic Well Data C.O.C. No.: 

[] Monitoring Well Data 
l5W;Z9~,Q,~l" WEt:t:~ 

Type of Sample: 

[Xl Other Well Type: [Xl Low Concentration 
-;e::. QA Sample Type: .z,prc-H BI!..ANIC ,cu.< Sc.:/.s [] High Concentration 

~;.,?'~L ..... ;.¥G Tq,.g~ 

SAMPLING DATA: 

Date: 8/2-7/fJ 7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: O~/O Visual Standard wS/em Dej:rees C NTU ml!/1 % NA 

Method: ·]);,..-t!'c..T .Au.-<.. N'~ NA 

PURGE DATA: 

Date: Volume pH S.C. Temp. (C) Turbidity DO Salinity ~ 
Method: Initial ~ 
Monitor Reading (ppm): 1 ~ 
Well Casing Diameter & Material 2 ~ 
Type: 3 11K ~ 
Total Well Depth (TO): f'l/ ....... 
Static Water level (WL): 

-------"""" One Casing Volume(gallL): ~ 
Start Purge (hrs): ~ 

7 

End Purge (hrs): ~ 
Total pu~ (min): 

T~ol. Purged (gaIlL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ..." 

TCL Semivolatiles NA (2) 1 L Amber Glass --TCL PCBs NA (2) 1 l Amber Glass '-'" 
Cyanide NaOH (1) 500ml HOPE t..-" 

TAL Metals (Total) HN03 (1) lL HOPE ~ 

TAL Metals (Dissolved) HN03 (l)lLHDPE 

h"'Zy. C-/Y /, I.i ~" .&,47 /'tIo..ve (I\IL Hl>Pc ~ 

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: ft. Filtered TAL Metals Sample 10 No.: 003-TW· ·Fl 

])lli?eC!- hv....c 7.4/Q·"'l~ ,t/"" t.-Vnl/ ">(J~/ S'" "'"',,-"?"y .7"'.:.--k" , 
/}t- -//",-, ~ .. I/ .s A-,...... /":: / ;4~< .s>Y//~.:r- 7-. 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: hh'~ - /~ 



GROUNDWATER SAMPLE LOG SHEET 

Page 6 of JL 
do;) -;? ~- aot> - CI / 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: gea ::r:w (ZO -c.. ) 
Project No.: 6966 Sample Location: dACC!A /.3/A.v/t::. 

Sampled By: r/Z /t/L 
[] Domestic Well Data C.O.C. No.: 

[] Monitoring Well Data Type of Sample: 

[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 
-;tf: QA Sample Type: I!3AtIJ. lJ,A,.JK c;F <:$/< ",;wj ,w.~/f'''-- [] High Concentration 

.,Jv",·-~ 

SAMPLING DATA: 

Date: (3/27/97 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: c-'i3 6 Visual Standard mS/em Degrees C NTU mgfl % NA 

Methodfirf'~ r /o.:,..-r.. A./A- NA 

PURGE DATA: 

Date: Volume pH S.C. Temp. (C) Turbidity DO Salinity Color 

Method: Initial V--
Monitor Reading (ppm): 1 ~ 
Well Casing Diameter & Material 2 ~ 
Type: 3 ~ 

Total Well Depth (TO): J/J ....--V 

Static Water Level (WL): fV~ ~ 
One Casing Volume(gaIlL): --~ --- 7 
Start Purge (hrs): 

End Purge (hrs): --- ..... 

Total Purge Tim~ 
To~rged (gaIlL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ........... 
TCl Semivolatiles NA (2) 1 l Amber Glass ....---
TCl PCBs NA (2) 1 L Amber Glass 

.,..... 
Cyanide NaOH (1) SOOml HOPE -
TAL Metals (Total) HN03 (1) 1l HOPE ....--
TAL Metals (Dissolved) HN03 (1) 1L HOPE -fhr".'jJ. -h/krr.. ~ 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: ® ft. Filtered TAL Metals Sample 10 No.: 003-P dt:J6 -F1 

. /@ 1Jt'r('c7 ~~,... -f-hr"p)' ·PE ~ S;/.; GIN..! ILl8/4u (ZPJo Rell!)-"3)s:r: e > ;' 
e.:rc .. C,P -f- V;,.,. ;f'I.:!r .... ' -,,~ /e/,:,r.-. If-,e pC/~ if-
f';/,f-<. ~ Cer f1fit: j C IdA'" .. ?-~ fltJcf'H) t-t)4 c. A/,,-?C./"J Ci)i.y<lM ~/(" F,/~ 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

7#~ .. 



GROUNDWATER SAMPLE LOG SHEET 

Page 7 of 1L 
0.;.; ~ - 8 G - C C> 7 - Q i 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: gg~ TW 18 
Project No.: 6966 Sample Location: B....,/~!. V~" /(, 

Sampled By: T-<./J'-
[] Domestic Well Data C.O.C. No.: LZ"" -o~ B 
[] Monitoring Well Data Type of Sample: 

[Xl Other Well Type: TEMPORARY WEll [Xl Low Concentration 
[] QA Sample Type: B4.tl·~ 5L1.NI'- or- S"w L 1Uk.~ [] High Concentration 

SAMPLING DATA: 

Date: 9//0/7'7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /~ocJ Visual Standard mS/em De;:rees C NTU m::11 % NA 

Method: ·"},N;(J<.-r .~()<{/t. AlA- ._.- .' .- __ .'r _ -;.. NA 

PURGE DATA: 

Date: Volume pH S.C. Temp. (C) Turbidity DO Salinity Col~V 

Method: Initial / 
Monitor Reading (ppm): 1 ~ 
Well Casing Diameter & Material 2 ~ 

~ 

Type: 3 II' 7 
Total Well Depth (TO): ~ 
Static Water level (Wl): ./ 
One Casing Volume(gal/l): V 
Start Purge (hrs): V--
End Purge (hrs): / , 
Total Purge Time (min): / 
Total Vol. Purged (gaUL): V 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial .--" 
TCl Semivolatiles NA (2) 1 l Amber Glass ./' 

TCl PCBs NA (2) 1 l Amber Glass ~ 

Cyanide NaOH (1) 500ml HOPE .......,., 

TAL Metals (Total) HN03 (1)1lHDPE .....-
TAL Metals (Dissolved) HN03 (1) 1l HOPE 

i-lC-X / C-f".,,,~ A. AJI't- (f) I L I~ DP~ ~ 
~ 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: /OA- ft. Filtered TAL Metals Sample 10 No.: 003-TW- NIT -F1 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

7~ 
. 



GROUNDWATER SAMPLE LOG SHEET 

Page 8 oflL 
00] -78 -008- 01 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: ...Q9a p 
Project No.: 6966 Sample Location: (!J",!;.b 4/~" t( 

Sampled By: r~/J<-

[] Domestic Well Data C.O.C. No.: Lr~ -cJ3 b 
[] Monitoring Well Data Type of Sample: 

[Xl Other Well Type: TEMPORARY WELL [Xl Low Concentration 

if' QA Sample Type: B~(;..6 B~~ d,e:" 5,,:( ~'t.Jfl'fJlfl,(.~. [] High Concentration 
-rv6C- -'.A .. :"", ~_ {I 

SAMPLING DATA: 

Date: '3/Zz../97 Color pH S.C. Temp. Turbidity DO Salinity 7 Time: /(,t/";- Visual Standard mS/em Dej:rees C NTU 1UI:/l % 

Method: 7Jr ';I,n.u;1. Til6e ...... V NA 

PURGE DATA: ./ 

Date: Volume pH S.C. Temp. (C) Turbidity DO ....... VSalinity Color 

Method: Initial / 
Monitor Reading (ppm): 1 .......,-V 

Well Casing Diameter & Material 2 A /' 
Type: 3 fJ' / V 

Total Well Depth (TO): /' 
Static Water Level (WL): ....... 

V 

One Casing Volume(gal/l): 7·, 
Start Purge (hrs): / 
End Purge (hrs): V 
Total Purge Time (min): / 
Total Vol. Purged (gal/L): V 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial ..-/ 

TCl Semivolatiles NA (2) 1 L Amber Glass i../ 

TCl PCBs NA (2) 1 L Amber Glass r./ 

Cyanide NaOH (1) SOOml HOPE ../ 
TAL Metals (Total) HN03 (1)1LHDPE ."., 

TAL Metals (Dissolved) HN03 (1) 1L HOPE 

J./.E¥ . t":L. 'oJ.A No.!N~ (t) ILHD"..:::r ~ 

OBSERVATIONS I NOTES: '-
Stick up of PVC above ground level:;::U A) ft. Filtered TAL Metals Sample 10 No.: 003-~ -F1 

S..,,...,/~ ~I/c~ i 
~ ~ , . . 

IN /51""$"4,,.-"7"" ~ /N C)"./~A. ~<..) -co..,... ,,4-$ 

hoid, ''"/ T; ....... ~ . 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

Z::;~~ 
/ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 1 of iJ 
~oJ-B~- oO'j-of 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: ~e 
Project No.: 6966 Sample Location: ~ 6"41,,, 81""",'< 

Sampled By: 7...c 

0 Surface Soil C.O.C. No.: 00£:0<:'-

[X] Subsurface Soil 
0 Sediment Type of Sample: 

0 Other: [Xl Low Concentration 
~A Sample Type: Z.£::!c:.6 ,&/..,.-rs;, - S-5 5,£<>';#1 o High Concentration 

GRAB SAMPLE DATA: 

Date: /IJ- 2-7 - 9 "'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: iZ¢~ 

Method: Rotosonic Drilling #~ 
-... 

Monitor Reading (ppm): IVA 
COMPOSITESAMPLE'DATA:, " ..... ~,',. 

'. "". '. 
'.' ·.::,': ... , ... ·; ..... :'>··,.::::.:.',,·:··.c,·,>< ...... ,:., ..<,·.:··,·,·.·.·./·.'''''i •. · .... ,:,::.) .. ',·,,,,. 

Date: Time Depth Color Description (Sand, SIlt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE.cOLLECTIONINFORMATlON:'··.:· .... , ... .,,:.,..,,'., ..... : , ..• , ....... ,. ,'y".,., .• ,:(\ 
Analysis Container Requirements .collected other 

TCl VOCs 2 oz. Jar Yes Laucks 

..",..,,- .... - v' .... i!:j' " eSI " ... =- '"'''' '''''' 

OBSERVATIONS I NOTES: '. .::-'~ ~.",: .. /. ."': MAP: . .... ,. '.:::::.: ....... , .... ,: ........ :."" ... , ...... .... .., . .,.:., 

UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: ,.).,.:::':,::,... .. " .. :.:,~ .. : ....... ...... :., ........ :: '. .. :".,:..< Signature(s): 

MS/MSD Duplicate ID No.: 

~~ See note_ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page /0 of JL 
0 0 3- '138 - 0/0 - (j~ 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: .Q03 ~ (-f3 
Project No.: 6966 Sample Location:....M&- ,.<"d i~ ~h~ 

Sampled By: ~LJ'-
0 Surface Soil C.O.C. No.: Qo~"7 
[X] Subsurface Soil 
0 Sediment Type of Sample: 

0 Other: [X] Low Concentration 

0 QA Sample Type: 7i '" -1<- t.. .8.4"",/C Z;;r,//~-J 0 High Concentration 
.p/"''5'''-:~ .5A_#/~ s/eeue 

GRAB SAMPLE DATA: 

Date: // /Zd /f7 Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

Time: /43 0 ~ .. 
Method: Rotosonic Drilling AJ/f 

Monitor Reading (ppm): AJA-

COMPOSITE SAMPLE DATA: < .' "-~:,:ri':':' :':i:,',,:::. 
, ., .. ': ';:.':,.,:,,' .)::::: .. :;,:,:,.:,.,::: .. ':::'.:":, .:::...-.,:, ...... :' .·,.::.::.: .. :,:, __ i,'::;.':'::';-":""}:::' 

Date: Time Depth Color Description (Sand, SIlt, Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NI-. 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: "~, 
'.: .. ,::. ,.:".' ::,:,:,::::.::::::,.::',--,.,:,:,:::"":".,,. ::,'~,-':~5,\::,· ... ',:::.::,-,:,:,,:,':,:,:. ',',::,-.. ,-:, 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Yes Laucks 

~F'C - tl'i1 Clg" esr ..... ~;ft_I"",1 _n .. " .... Field Test 

OBSERVATIONS I NOTES: .:" : "::"::":':':,' " :: .. , MAP:. '::". --,: .:"~,-,.".,: .... , .. ,,-.,,.,,.,\:::,,:''-::''-::'::'"::''''',,,' 

UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: .,:.,.:,::,-:"::-::,,.: :,...,::::.:,.:.:. ::::,::;;::::-., ':.: ',"I Signature(s): 

MS/MSD Duplicate ID No.: 

£7~f See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page // of .11 
003 - 6 ~ -011 -0\ 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: .~s~ 
Project No.: 6966 Sample Location: MS- "32-D 

Sampled By: -rIC!.. JL. 
o Surface Soil C.O.C. No.: 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
~ QA Sample Type: ;L.dc: to, R l;f~ 1<. f/"-l/I..~S D High Concentration 

//...., • .,...;c.. .:5' __ .. ~( 5 /ce...:e., - EN /l 6~ /0// 

GRAB SAMPLE DATA: 

Date: /2 - U T - 7"' 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 243 0 

Method: Rotosonic Drilling NJif- 0:;::::--, 

Monitor Reading (ppm): "vA- "?'" 

COMPOSITE SAMPLE DATA: . . '. . .. ... , .. ' .. .'.'.',c-.:':, ..•....•.... , .. ,.,., .... , ....... ,<;:-- ...... , .•... , .•.•. . .. ..., .. ,., .... '''''.''.-::' 

Date: Time Depth Color Description (Sand, Silt, Clay, MOisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: .' ....• , .......... : ..•• " .. , •..• ,' .. ,.< .•.•. ,~ .. , .. .,..- ••. " .... , .. '..- . ··C.' i,' ',(" . '::.r.· .. ·:)·· . ..-; .•..... ;,;:-.:'::........ .·,., .. ,.··,';-:'H:'U("· 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar <1-" .... " VI'" I u.:y I Ci Yes Laucks 

~L - LlV Light Test :sm. v. ,:" ,~ 

~ 

OBSERVATIONS I NOTES: MAP: '.' .... , .. -.,: ..... , .... .-. .. i.c· ' .. '. .'.: . 

UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: '. ..... . ... ' . . . 
..... ". Signature(s): 

MS/MSD Duplicate 10 No.: 

7~ See note. 



I 
/ 

APPENDIX A.3 

SAMPLE LOG SHEETS FOR QUALITY ASSURANCE/QUALITY CONTROL 
SAMPLES - RINSATE BLANKS 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page t of L 
ov~ - yq-;(,I.3-u/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: e8aSB~ 
Project No.: 6966 Sample Location: /f';";;"i f-" 6/..,.-J,r.:.. 

Sampled By: ;!)/TA:. 
[] Surface Soil C.O.C. No.: ~r..L" 0 z...-z..-
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 

rfo QA Sample Type: P:'i',-J ~~ f:!" L//~.J/( [] High concen~ation J. 
.) ·J:.d- I-LA- A .... "(.¥ 

GRAB SAMPLE DATA: 

Date: 9// .J /f 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /.tf c ~ '-,. 

Method: DPT /\/A 

Monitor Reading (ppm): .N~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl .. UV light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

Tel SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium It.. ,-t7,d- ,.. . " Laucks ..."'.' J~' ... """'.."'.I,./~. .;.....-

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or .. 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~4~ See note. 



) 

APPENDIX A.3 

SAMPLE LOG SHEETS FOR QUALITY ASSURANCE/QUALITY CONTROL 
SAMPLES - TRIP BLANKS FOR FIXED BASE LABORATORY· 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page i of Y 
00) - r8-001 -~i 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: QQ. &8 6J 
Project No.: 6966 Sample Location: 77e ,'" $LAAItc .zj I 

Sampled By: 77C. 
[] Surface Soil C.O.C. No.: "T~-cjo( 

[Xl Subsurface Soil 
[] Sediment 

Soil ! .-1'?,de-O~S- y 
Type of Sample: 

)8.' Other: [Xl Low Concentration 
~QA Sample Type: "T/? I,/' /.JLAN IS:::: [1 High Concentration 

GRAB SAMPLE DATA: 

Date7/a/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /93'" 
-" 

Method: DPT AlA ... 
Monitor Reading (ppm): AlA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test -- 4 oz. Jar Field Test 

TCl VOCs C.zt, ~ O:!:. :j!!ll ( Z; l7ul'k.' (IiJir ~ Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT ('~~' On separate sheet by FOL 

-

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

4~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 2- of .f1 
003 .. -r1S -o~z.. .. 01 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 88i! 88 T~ 
Project No.: 6966 Sample Location: 'TIt,,. 8t.ilNC 

Sampled By: T~ 
[] Surface Soil C.O.C. No.: LrL -~ot.. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
~QA Sample Type: .,.ltl~ eLAN~ [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7110/,., Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /_/0 
Method: OPT NA 

...... 
r 

Monitor Reading (ppm): -
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs A!I.f4 A •• -~ ... I-.. ; ... ,. 2 oz. Jar ......... Laucks 

TCl SVOCs AND PCBs 
., 

Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 

~mpl" d"'g"'ted foe ""~"'"' ,h'om'"m ""'Ylys',. 
On separate sheet by FOL 

UV LIGHT TEST RESULT Id'~ -
)JA 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~/~~ See note. rI 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 3 of 67 
(JO] -78-cJO~ -",-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: gg3 SB ® 
Project No.: 6966 Sample Location:ntlP /3~<:' 

Sampled By: T..e..L.L~t1 
[] Surface Soil C.O.C. No.: LT~ - 00.3 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

;Q:::....QA Sample Type: r~//' 8LA"v.lC [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7 / /0 /97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17.50 

Method: DPT ""-
iliA , 

Monitor Reading (ppm): Ai4-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TtL VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs ~ -.2--ei!. ::h!r 9-0,...,1 (,/,~ v/ Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 

~mpl" '"'goo''' (" hm •• ~ 'hrn~OOIY"'. 

UV UGHTTEST RESULT ((-~ ~ 0' . 

On separate sheet by FOL 

....... --------

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: .~,/}~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 4- of {, 7 
u'".; J -T.g -Cv9 <)i 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: CC;i i KT""-S j' 
Project No.: 6966 Sample Location: TA.'~ 6~A"";C. 

Sampled By: T,(.t..'~~ 
[] Surface Soil C.O.C. No.: L. rL- cJc.J4-

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

-At QA Sample Type: r,e/~ ;5~,Ntc. [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7//~/f7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /:F:7 0 .--.:;;. 
Method: OPT AlA 
Monitor Reading (ppm): /\/~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TeL VOCs (~J 4()"....1 V;;id'f w/He, i!ei!.rmr~ a.-- Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH· Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix s~ analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT '''~I@ 

I'fA 

Circle if Applicable: Signature(s) : 

MS/MSD Duplicate 10 No.: 

-0~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 5" of 67 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: gg8S9@ 

Project No.: 6966 Sample Location: ;;::::C-" /!3/,,;v/fC 
Sampled By: 7"'-/L48 

[] Surface Soil C.O.C. No.: L.. T.£ -005 

[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
~ QA Sample Type: -r~c.e. dL-4~/,- [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7/19197 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /~oo ~ 

Method: DPT .,uA-

Monitor Reading (ppm): ..vI\-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCLVOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs ( z.).tft- oJ '-' '- V,A Is W/ffc I :.llli!. JM. tG. .......... Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

-/ 
On separate sheet by FOL 

UV LIGHT TEST RESULT C';"'G " 
I"A- _/ 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ~ ofb2 
Ou 3 - Td- ",a6 "0 j 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: eea 98(f9 
Project No.: 6966 Sample Location: ':;;:{ ~,~ 8M.-JJ(C;. 

Sampled By: r--t. 
[] Surface Soil C.O.C. No.: i. T~ ~oC)c,; 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[l Other: [Xl Low Concentration 
[] QA Sample Type: -r/( (!1' ,g~ "" K. [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7//~/y7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.l 

Time: '/3 oa 

Method: OPT I\fA ""'D 

Monitor Reading (ppm): .N'A 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs ( 2-) ~c)Y""\ I {//'-flr jif//IC I 2 oz. Jar t-/' Laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals / Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 
See note. ~~~ ~ 

;' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of "7 
01:> J - r4· ':' .. 1 • 0' 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: eee-~ 
Project No.: 6966 Sample Location: T4/""',d~, ... 

Sampled By: r,-c/'A8 
[] Surface Soil C.O.C. No.: Lr, -00, 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

-::::f¥- QA Sample Type: ~r~ LU ... AAJ(<'" [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7/Z-1/17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /':;-Z" ci 

Method: OPT UA- "" 
Monitor Reading (ppm): ,A./4 

, 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCLVOCs ~ e!. :l1!T Field GC 

NAPl - UV Light Test I 4 oz. Jar Field Test 

TCl VOCs ~a""/~/r- uv/#c/ ;! 9i! lilF~ --- Laucks 

TCL SVOCs AND PCBs aoz. Jar Laucks 

TAL Metals I Cyanide aoz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 
Eho Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s) : 

MS/MSD Duplicate 10 No.: 

4/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 8 of ~ 7 
0" 3 -7"4- a.:J S - cJl 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: ~or.-' 
Project No.: 6966 Sample Location: /)({/a &UN/C 

Sampled By: T~7I..AI'/ 
[] Surface Soil C.O.C. No.: L..T'~()ofl. 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
~QA·Sample Type: T4r,. B~/C 0 High Concentration 

GRAB SAMPLE DATA: 

Date: 7/22./97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /tf/-/(J 
Method: OPT /1/;( -""'-
Monitor Reading (ppm): A/A-

,.-

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 4 O"o? I I/JAk W'/fi"C/ 2 Qil LiU: T-z." ~ Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

?-7/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page? of £7 
Ou) -r~ -oo9-C)/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: gQaS8~ 
Project No.: 6966 Sample Location: T~/,P4~N/C 

Sampled By: rl? /L4S 
[] Surface Soil C.O.C. No.: .I. TL -009 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7/z .. ?:./97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: It://u 
NFl --Method: OPT 

Monitor Reading (ppm): #4 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl vacs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs <;1o"",' I/-'A/J w/p-cl " /' /~) .-- laucks 

TCL SVOCs AND PCBs 8oz. Jar laucks 

TAL Metals I Cyanide 8oz.Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page /0 of' 7 
d;j".} - r~ -0'\;') -.::..i 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: QQ:i iiEi 7"'t-

Project No.: 6966 Sample Location: r"" ",t<' /.3 .::.. .... " •• 11('" 

Sampled By: T't,LL.4~ 
[] Surface Soil C.O.C. No.: i. zc:. _ '-.: ,/G 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

;:-Q::' QA Sample Type: r.-:l./"" 4~"..J';c:... [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7 /Z.l//~·1 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /'Y-r.r 
Method: DPT AJ4. 

~ 

Monitor Reading (ppm): -'1..1,,'1. 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 4<0,,.,( (,/r ... ir l-J /1-1<':' { ~ gil!. olaF '0~J ,- laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals / Cyanide Boz.Jar Laucks 

Total Organic Carbon Collected in jar with metals lalicks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: ~ /-"? -
See note. /--;?/P~~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ll of 67 
c) d 3 -T-&-vl/-(.)I 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: ·QQ3 6~i 
Project No.: 6966 Sample Location: r"I;;-;':;4AN~( 

Sampled By: r.e /LJ9'd 
[] Surface Soil C.O.C. No.: L.TL '-d// 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
.~ QA Sample Type: r/£// .oLA'#;< [] High Concentration 

GRAB SAMPLE DATA: 

Date: .,/2 -)/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: i4S--S-
Method: OPT iJA ~ 

Monitor Reading (ppm): ..v4 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: : 
Analysis Container Requirements Collected other 

TcLvoCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 4 u,..,1 t./;.., If t-I///,./c I ... -(T"'SJ .----- Laucks 

TCl SVOCs AND PCBs 
, 

Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~4;"~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page Ii!.. of .Jd 
OOj- TI!J - (JI, -u' 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: ega 69 @ 
Project No.: 6966 Sample Location: -;-:-e I;::> 8 ~ /jA.l 1<.. 

Sampled By: T~ /LAI3 
[] Surface Soil C.O.C. No.: I-T, -C)/Z-

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 

-;8 QA Sample Type: T~ I/o' '-' £A.vA.. 0 High Concentration 

GRAB SAMPLE DATA: 

Date: 7/27(97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 133 0 

Method: DPT AJA 
~ 

Monitor Reading (ppm): NA 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPl· UV light Test 4 oz. Jar Field Test 

TCl VOCs 4cJ-.1 thAI; w/ ~/C.I 2 Q;!! . .Ia. 7-<-' ..- Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals 
. 

Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or . 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No,: 

Z~L--See note. 

/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page Ij of.il 
003-rS-Ci3- wi 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: .0Qa06B0.~ 

Project No.: 6966 Sample Location: ·"'/(Ir' 6'/A,.-Ic.. 
Sampled By: I~LLA$ 

[] Surface Soil C.O.C. No.: ~r.: - C;;O/ .~ 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

.-if QA Sample Type: ,,/,.'//-'1 ,tj.cANIC [] High Concentration 

GRAB SAMPLE DATA: 

Date: O"-Z-C-O -~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1445 
Method: OPT AM --
Monitor Reading (ppm): ..vA-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 9 0 /1'1i l/" ( t..J I/r <- f ;! eil!. def r<- - Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): • 

MS/MSD Duplicate ID No.: ~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I'; of G7 
OCl l - 7/] - t:>/~ - c.) I 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: -Q930~€ 
Project No.: 6966 Sample Location: T~// i!h"~A.. 

Sampled By: {~ [£.4-6' 
[] Surface Soil C.O.C. No.: L7'L - 014-

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[l QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7/1" /9 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ILIO 

Method: OPT Nit 
~ 

Monitor Reading (ppm): IVA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 4.J~ I U,.,..I:i w iNc. ( ;2 8i!!. ::J!lf /A:- ....,.., 
Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: ~/9J--See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page if)- of (.2 
Ot;)]. - T-'f·- d /:j-: (.I I 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: -ee~~B- C:;;:1 
Project No.: 6966 Sample Location: rA/r" _,f,LA.,J(C 

Sampled By: ;-.eg7'ftJ 
[] Surface Soil C.O.C. No.: 7 

[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 

r::&-QA Sample Type: 7"-(1'~ 4/A~(i:. [] High Concentration 

GRAB SAMPLE DATA: 

Date: 'O/9/;J7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /4 ~~ 
Method: DPT /VA- -..... 
Monitor Reading (ppm): N-t 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCLVOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs .::;tv., I 0AIs w /11'('1 _"l ./ /-;.c , ~ Laucks 

TCL SVOCs AND PCBs Boz. Jar -- Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected. in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

7-74~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ,,6 of " 7 
C)CJ J - T-'f - c.)" ~ - ()( 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 4)g~ &Q -e) 
Project No.: 6966 Sample Location: mil' d L~N/'< 

Sampled By: //( /~/'I/) 

[l Surface Soil C.O.C. No.: i.7L..- CV'6 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

'~QA Sample Type: 7/?,,{.' Ah;~CC [] High Concentration 

GRAB SAMPLE DATA: 

Date: 'zV,-/?7 Depth Color Description (Sand, Silt, Clay, Moisture, etc..) 

Time: /~ J.,-
Method: OPT #4 ~ 

--Monitor Reading (ppm): IVA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs <j(J/I-J I ill'll If tJ/"L/c- / ... 2 giil! liF 7--c j v/ laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals / Cyanide 80z. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals laucks 

Eh· Collected in jar with metals laucks 

Ferrous Iron· Collected in jar with metals laucks 

Sulfides· Collected in jar with metals laucks 

OBSERVATIONS J NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: .~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page l'1of b 7 
OO~-T8-017-ul 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 88a-SB~:> 
Project No.: 6966 Sample Location: TR\ P BI...AI\I'< 

Sampled By: TI'? 'i..-\8 
[] Surface Soil C.O.C. No.: L..7""L - a/Z 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
ir QA Sample Type: -r~t.~ .l?L//NiC. [] High Concentration 

GRAB SAMPLE DATA: 

Date: 8/619'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: L6-IS 
Method: DPT N4 ~ 

~ 

Monitor Reading (ppm): IVA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle it Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I Bot" 7 
0"3 -713 -0;(::/-('; 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 883 SB ~ 
Project No.: 6966 Sample Location: TA/~ gLA"UtC 

Sampled By: T/(/LA6 
[] Surface Soil C.O.C. No.: LTc.. - 0/8 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

.:;:tt=aA Sample Type: Z-"'~~ ~LAAJ/( [] High Concentration 

GRAB SAMPLE DATA: 

Date: e/7/f7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /St:!Q 
Method: OPT 

/v'tIJ- ~ 

Monitor Reading (ppm): .N'~ 
, 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPL· UV Light Test 4 oz. Jar Field Test 

TCL VOCs quI"-> ( VIA is IJ.J / ,ij'c.J c:a Qi!;, laF ( /~.J .- Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or . 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No,: 

0/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 19 of ~7 
003--7b'-O/9- cJ/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: ~ 
Project No.: 6966 Sample Location: r/{ I~ Lf/LA#/C. 

Sampled By: TK:./..ue 
[] Surface Soil C.O.C. No.: L.TL - ,HY 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

Af- QA Sample Type: T/t/~ -8Ld./v /( o High Concentration 

GRAB SAMPLE DATA: 

Date: 9/8/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /4~C-> 
~ 

Method: OPT N'4 -
Monitor Reading (ppm): N~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TC l VOCs( z.J .rf 01"7/ ViA {f t,../ / He ( i! 8ii!!. o:leF 7<- - laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals I Cyanide 80z.Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~//~ See note_ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page·ZP of ~ 7 --
CA.oJ. r,g ·"'Za-"i 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: QQ3 ee.@ 
Project No.: 6966 Sample Location: ,/~,/ .&~,c 

Sampled By: T-"LcA<} 
[] Surface Soil C.O.C. No.: Lr, -.oZ-1 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 8/11/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /<;LZc.i 
Method: OPT AlA- -;::::> 

Monitor Reading (ppm): /i./~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl· UV Light Test 4 oz. Jar Field Test 

TCl VOCs 4- {)J'\- ( t/ ,-1 ! F £,.1/ /1"C i :2 Q:Z I iii 1= "//t.- ~ Laucks 

TCl SVOCs AND PCBs Boz.Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

-74~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page -:) of 0 
iJo3 _. /?f-U,i-"" 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: . QQa SB (BJ' 
Project No.: 6966 Sample Location: T~/~ ""£LAN/'< 

Sampled By: "/A:./ ,4fJ~ 
[] Surface Soil C.O.C. No.: £..?Z - "Z-J.. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

::ff QA Sample Type: 7/t,r 8L.If4.A.J;rt;;. [] High Concentration 

GRAB SAMPLE DATA: 

Date: 8//9/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 
-Time: /,5'<1) 

Method: DPT "..1.4 ~ 
Monitor Reading (ppm): ,AlA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs ~_c/",,( {/,'(5 ",if//C" 1 ....'l.. r??:.j ..-" Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(5): 

MS/MSD Duplicate 10 No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ZZ of .!=2 

Project Site Name: NIROP FRIDLEY (Phase I) 

OOl-T"6 - oZl--":, 
Sample 10 No.: ssa ss(B!) 

Project No.: 6966 Sample Location: 'T"~( I" BLA""/c'" 

Sampled By: TI( I.. L-48 

[l Surface Soil C.O.C. No.: i..TL. • c::>z4 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: e41"/9, Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /630 
Method: DPT NA ~ 

Monitor Reading (ppm): A/~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl· UV Light Test 4 oz. Jar Field Test 

TCl VOCs 4 <J ... .1 V,.",!J c.J / lie. ( " "'/~ V laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals / Cyanide 80z. Jar Laucks 

Totai Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 
See note. ~~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page t.3of G 7 
003 ··7.6' - 0 Z Y - (.)/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 

~'1JLAfN/'-Project No.: 6966 Sample Location: 
Sampled By: c..~ /'--A-~ 

o Surface Soil C.O.C. No.: ~TL -OLS-
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

-+-QA Sample Type: 7/c/r' A?A-",v/c [] High Concentration 

GRAB SAMPLE DATA: 

Date: fJ/Z.O/77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 2..13 0 
~ 

Method: DPT /-/A- :.7 

Monitor Reading (ppm): /11' A 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 4- 0 ....... { Vi.4- f W / /yc / ii! Bi!. daf 7..-L.. --- Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

7~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 2-%t 6/ 
00fe- 74- 02':; - 0 ( 

Project Site Name: NIROP FRIDLEY (Phase I) Samp e ID No.: •. 003.s~ 
Project No.: 6966 Sample Location: T.-t/b.-.J1t.. 

Sampled By: 
T-"C. / "'~ 

C.O.C. No.: 
, 

[] Surface Soil LL~- Q~C;: 
[Xl Subsurface Soil 
[l Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

%QA Sample Type: r.-e.t.~ b'LA.AJ/~ [] High Concentration 

GRAB SAMPLE DATA: 

Date: 8/2-1/'7 Depth Color Description (Sand. Silt, Clay, Moisture, etc.) 

Time: /6/.~ 
Method: DPT N"'i- -~ 
Monitor Reading (ppm): A/A 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPL· UV Light Test 4 oz. Jar Field Test 

TCL VOCs 4 0 ,-, I //,';<J!r c..J / //c...( a 8i!. ~laF '" """-- ~ Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or . 

Circle it Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

7/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 25 -Of b 7 
oOl-rd-O~-OI 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: BBS-S9(?¥<;) 
Project No.: 6966 Sample Location: "/7C/" 4/"'AJ/C:... 

Sampled By: 7~/1-48 
[] Surface Soil c.o.c. No.: L.7C. - OG.. 7 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[l Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 8!ZZ/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /~S-<.) 

Method: OPT #A- ---
Monitor Reading (ppm): ,u~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TClVOCs 2 oz. Jar Field GC 

NAPL • UV Light Test 4 oz. Jar Field Test 

TeL VOCs 40.,../ i4-1t5 c..) /kcl ~ eil!. dar .,,~ .....-- Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

7~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagel' of b7 
ao 3 - 78 - <'>2.6 -0 ( 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: QQi3 ss<Z§· 
Project No.: 6966 Sample Location: 7't /~ OL-'I'#/C 

Sampled By: T/{ /UL3 
[l Surface Soil C.O.C. No.: ~7~ - uZ8 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[l Other: [Xl Low Concentration 
~A Sample Type: r4~ ,BL/-1N,(:. [] High Concentration 

GRAB SAMPLE DATA: 

Date: . 8/2...<1/'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /.32... 0 

Method: DPT IVA 
Monitor Reading (ppm): /VA-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs -40J'L., / v' /"J I J W/I7c..t ., • .,. I~. ( T""-....-I '-'" Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: Z;~ See note. 

.; 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page Z70f (; 7 
Ce) - 113- OZ,7-<J.! 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: .. BB!! 9B<f9 

Project No.: 6966 Sample Location: niP 8t-ANte. 
Sampled By: TR LLA-IJ 

[] Surface Soil C.O.C. No.: ,T'- - 030 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
~A Sample Type: X4. I e. a LtM.IIC:... [] High Concentration 

GRAB SAMPLE DATA: 

Date: el2-~-/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /?:J" 
Method: DPT /VA "'""9 
Monitor Reading (ppm): /VA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMpLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL \iOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 4 d "....( v-~I w /1'7"(..( ., ,"7 L (--<;,.--' .- Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MSIMSD Duplicate 10 No.: 

77/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

pageUi of ~7 
00,3 -r{f -oz..e-=:'i 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: gQa6B~ 
Project No.: 6966 Sample Location: 71f1/ ~~,< 

Sampled By: 7If...ZLA-~ 
[] Surface Soil C.O.C. No.: L7L.-031 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
~A Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 8/z.. 7 /f7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: o eJ:)C) 

Method: OPT 

Monitor Reading (ppm): /'IA-
/VPt :s:> 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 4°,.,1 (/':A IJ w/HC( ..'"l 17"9 c./" Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals / Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle it Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

-Z;/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page;d of '7 
()oj- T8··o~<J-o, 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: gg~6@'J 
Project No.: 6966 Sample Location: Tgle BL.~N~ 

Sampled By: T B. it·AB 
[] Surface Soil C.O.C. No.: '-TL. 03 z... 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
~ QA Sample Type: ISlE aL6.~~ [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9/2/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /5~-c 

Method: DPT IVA- ~ 

Monitor Reading (ppm): /VA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: .. 

Analysis Container Requirements Collected other 
.... 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 40"., I (/.41J c..p/C / ~u~.w~-:y- £.-/' laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous I ron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + or . 

Circle it Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 30 of 61 
oOj-TB -uSC-ol 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: gga!!lS E& 
Project No.: 6966 Sample Location: Tfi:IE BLAIVI<. 

Sampled By: Tf"..jLAB 
[] Surface Soil C.O.C. No.: '-7£. - 0'33 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

){f. QA Sample Type: 77? /,P .8 '~N'/S::: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9/3/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 153S 
Method: OPT N4 -, 

~ 

Monitor Reading (ppm): NA-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPL· UV Light Test 4 oz. Jar Field Test 

TCL VOCs 40".../ Vt".J Is. vJ//-(C/ " .L"T<..,I c...,./ Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): -MS/MSD Duplicate 10 No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 3; of 67 
t:)o:1 Td-v3/ - 0/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 001 ill Cf?J 
Project No.: 6966 Sample Location: / ?t'l...-:' 8L.4/V;f( 

Sampled By: -r~/~""B 
o Surface Soil C.O.C. No.: L..TL.. - a3"4 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

/H'-QA Sample Type: c:.AP t./ LI ~N/<' [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9/4/Y7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /6/~ """"S;, 
Method: DPT /l/A- ".-

Monitor Reading (ppm): N/I 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA .NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 4 0 ,..., ( ~ . .# 1,-,,/ /TC t' a Si!!. "Iaf-T--<- ~ laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous I ron' ColleCted in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

-:Z:;;~P' See note. 

" 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 32.. of /;7 
,;Ju.) - 7"'3 - <J 3 L - a , 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: ~ 
Project No.: 6966 Sample Location: r.tZ N~ i74~AJ/<. 

Sampled By: ~z..L.~A;'3 

[] Surface Soil C.O.C. No.: L7L - () 1-:2 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
~A Sample Type: Z"41'/' LI~AN/<'" [] High Concentration 

GRAB SAMPLE DATA: 

Date: J/~/97 Depth Color Description (Sand, Silt, Clay, MOisture, etc.) 

Time: /::J/O 
Method: DPT IvA ~ 

.-?' 
Monitor Reading (ppm): N,;/ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA ! 

SAMPLE COLLECTION INFORMATION: 
... 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar - Field Test 

TCL VOCs 'fcJ,..,/ UA i v/ ,h"c./ I! ei!. der ( ;--<-...) L./ Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle it Applicable: Signature(s): 

MS/MSD Duplicate ID No.: ;;:::-4~ See note. 
~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

page33 of b 7 
oo~ - /::;:1 033 -0, 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: CQdS~' 
Project No.: 6966 Sample Location: C "?( ~ ...-..1LA.-v,c 

Sampled By: /".</-tALf 
[] Surface Soil C.O.C. No.: LTG - 035 

:;::0 

[Xl Subsurface Soil 
o Sediment Type of Sample: 
[J Other: [Xl Low Concentration 
[J QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9/~/?7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /3 C,tS-
tVA- ~. 

Method: DPT --
Monitor Reading (ppm): AJA-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Field GC 

NAPl· UV Light Test 4 oz. Jar Field Test 

TCl VOCs 40;11 / £/,..., f;· w//rc ( ~ U~. u~ 7:-.>L" / laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + or . 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

?~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~4 of0 

003 . TB -oy~-o I 
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 88a ~) 
Project No.: 6966 Sample Location: TR\ \" t3c...ANI< 

Sampled By: l~l'-4B 
[] Surface Soil C.O.C. No.: 

, 
l. z..~ ~ 0:3' 7 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

?l?OA Sample Type: T41/-' aL;t/N/C [] High Concentration 

GRAB SAMPLE DATA: . 

Date: '/8/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J540 
~ IVA Method: DPT "" 

Monitor Reading (ppm): NA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 40)'11 I V/" ts w/HC{ I! ell!. dliF . tT..-c..J V Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle it Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ See note. /. . 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page3~~f b 7 
OC3 -/78 -c)3~-()1 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 99as~ 

Project No.: 6966 Sample Location: Z?!,;r'"' 4c..A~'-
Sampled By: T~/Uf8 

[] Surface Soil C.O.C. No.: ~ z:..~ - o:l Z 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

,% QA Sample Type: .c.;rt~/ ~> ~ ""'" ./ '- [] High Concentration 

GRAB SAMPLE DATA: 

Date: ')/~/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /"1<;10 
Method: DPT AlA- ~ 
Monitor Reading (ppm): AJ.,. ,/ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs q.O~ I t/. . ..,dr w//fC( .., r,,_<;) ~ Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh. ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle it Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~4~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 360f 67 
~03 -7d'- ()3~·' {J/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: • OC~ i~~ 
Project No.: 6966 Sample Location: M// 6/"-- A:: 

Sampled By: T~ /L4.t3 
[] Surface Soil C.O.C. No.: L.7L.. - 03;; 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

-W::-QA Sample Type: r~t:.e:.. ~#-v/.... [] High Concentration 

GRAB SAMPLE DATA: 

Date: Y//?"/77_ Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: iSZ3 ~ ;V.4-Method: OPT ./ 

Monitor Reading (ppm): iliA-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA' NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCLVOCs 2 oz. Jar Field GC 

NAPL· UV Light Test 4 oz. Jar Field Test 

TCL VOCs .4..0.-./ t// "" IJ- V//T'c / ;j go: laf (7---../ 1.-/ Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals / Cyanide 8oz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~/~-2-See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page '17 of .{.·7 
003 - r.llf!l -cYS7- 0/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: _OO;i,_rzg::> 
Project No.: 6966 Sample Location: -r,-e/r' ,BL.;f"vk 

Sampled By: T/l/LAB 
[] Suriace Soil C.O.C. No.: LTL - O~b 
[Xl Subsuriace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

-:;:;[f QA Sample Type: 'Z2.t:L/ /.S L"'.;V'"e::. [] High Concentration 

GRAB SAMPLE DATA: 

Date: "//~/17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /:)5:5-
/VA- --Method: DPT --Monitor Reading (ppm): /if A-

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 40,..,/ (/~"" /; w//Yc./ '" <,,~ .--- Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ~ .. ~ . 
See note. 4:7~.L-



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 3 Bof b 7 
OQ,,j'- rl'fl- c.' 3 &- '-U , 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo3.5B (-5:2 
Project No.: 6966 Sample Location: '17:,1." 8,&2.",",& 

Sampled By: ·r/l./t:A~ 
[] Surface Soil C.O.C. No.: t,.TL -C4l. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

:::f¥-QA Sample Type: 77( t:.~ A~,4A1 ~ [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9//7/;;7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I~C 
Method: OPT /VA- -.... , 
Monitor Reading (ppm): AI~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs ~() -, ~ p:,:". Is (.;..I/,/Tc. { .., 
..r /"~ --- Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz.Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis tor pH, Eh. terrous iron and sulfides will be performed on 
samples designated tor hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle it Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

-z;;/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 39 of £'7 
(J () J - 7t1 . U j <j - (J I 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oo~.@) 
Project No.: 6966 Sample Location: L."nt./1/J,ANI' 

Sampled By: 7"1( /L4~ 
[] Surface Soil C.O.C. No.: i..r~ -04'2.. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
~QA Sample Type: 7,('//7 .8~t<. [] High Concentration 

GRAB SAMPLE DATA: 

Date: <}//8/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: / Z-o ~ 
~ 

/'/4-Method: OPT -Monitor Reading (ppm): ,,-</ A-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Field GC 

NAPl • UV Light Test 4 oz. Jar Field Test 

TCL VOCs ~ ().,., / £//A-II W//~Cl - ~ ge. 01 a e' .... 7..-c. ........ (./' Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH. Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 40 of {,' 7 
()O] -Td~~o'<1~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: ~<8? 
Project No.: 6966 Sample Location: 7~ .dLA....v.t.: 

Sampled By: ":</~""'6 
[] Surface Soil C.O.C. No.: i7£-cJ43 
[XJ Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

.'W QA Sample Type: r;£{/ .dtJt.AH/C. [] High Concentration 

GRAB SAMPLE DATA: 

Date: ~//~/q 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /</5" .......... 
Method: OPT AlA -
Monitor Reading (ppm): ",vA-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL \ibCs 2 oz. Jar Field GC 

NAPl· UV Light Test 4 oz. Jar Field Test 

TCl VOCs 1!P.~ / U;",~ w / ftC! ~ Bi! . .III"'; .e..,) ~ laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals / Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: -q:4 -See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

page41 of ~ 7 
00$ - TB o· oq{ -fJ/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 003-SB.~ 
Project No.: 6966 Sample Location: -nu"", a'AN.c.. 

Sampled By: T-</LA~ 
[] Surface Soil C.O.C. No.: L.7Z -043 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

-jf-QA Sample Type: '7"/C// LS64A/IL [] High Concentration 

GRAB SAMPLE DATA: 

Date: 97z.,vl'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: .11/0 
::>? Method: DPT "".4 

Monitor Reading (ppm): /VA-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl· UV Light Test 4 oz. Jar Field Test 

TCl VOCs 4-6;<.1 V/,,(~ w/ /TGI ~O%.:rar(~ ~ Laucks 

TCL SVOCs AND PCBs 
I 

80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 
pH· Collected in jar with metals Laucks 
Eh· Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 
Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~~~ See note. 

/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page440f G7 
003 -TIj- 042.- 01 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: gga sstt~5" 
Project No.: 6966 Sample Location: ~II~ BblNI$, 

Sampled By: T/C/~tJ 
[] Surface Soil C.O.C. No.: L/L -0:/3 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

-$QA Sample Type: r~1.I2. AL~ct.t.s.. [] High Concentration 

GRAB SAMPLE DATA: 

Date: '7/ZI/?7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 13 OS 
Method: OPT NA ~ 

Monitor Reading (ppm): ;(14-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl· UV Light Test 4 oz. Jar Field Test 

TCl VOCs 4-()~1' ~;;I.J W/ffcl' .. u<.. Wg,( T-<)' laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals I Cyanide 80z.Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(sl: 

MS/MSD Duplicate 10 No,: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page<1J of b 7 
o(} J- T-t! - cJ41 -cJ r 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: -PDJ s~ 
Project No.: 6966 Sample Location: 7"X//' ,6'LAN/<: 

Sampled By: ~A::./ t.Ai'f 
[] Surface Soil C.O.C. No.: LT~-OQj -
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

c:::H'-QA Sample Type: ~&I';? QL.A...v'~ [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9"/'Z'Z/"77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /64~ ~ 

Method: OPT #-4- .-
Monitor Reading (ppm): AJ 4-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPL . UV Light Test 4 oz. Jar Field Test 

TCL VOCs 40,...,(' 0;;, /r &.//$.1 " .£ ;--::s,...l ~ Laucks 

TCL SVOCs AND PCBs aoz. Jar Laucks 

TAL MetalS / Cyanide aoz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSO Duplicate 10 No.: 7~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

page4¢'of 

OcJ 3· rs- tJff- cJ/ 
Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: .QQi ISQ @ 
Project No.: 6966 Sample Location: 7/(// .t5L'f",/l:. 

Sampled By: TI( LLA8 
[] Surface Soil C.O.C. No.: £Z£ -04C 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
~QA Sample Type: L"/f.cP /.3'A"",,;( [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9/2._~/17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ",<;Z2 c 

Method: DPT N'jI1. ~ 
-'" 

Monitor Reading (ppm): i'/A 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm) NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs #-f' 0;"ff (,...) /1-,lC.( " <''''<-) V , Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 8oz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ~q~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

o C) ~ - TIS - cJ 4S-- 0/ 
Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: oo~ eil~ 
Project No.: 6966 Sample Location: 7i'U/-, ~...., .... c 

Sampled By: -r-</~(j 

[] Surface Soil C.O.C. No.: t:...T~-cJq.7 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

off QA Sample Type: 7;(// .t$/"",..., I<" [] High Concentration 

GRAB SAMPLE DATA: 

Date: J/Zt:j /97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /4-4~-
Method: DPT /V;t!- ~ 
Monitor Reading (ppm): N~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 2 oz. Jar Field GC 

NAPl· UV Light Test 4 oz. Jar Field Test 

TCl VOCs Lf IJ , ...... ( U;·, ('\ v[ ttc...1 ~ Eli!. dar ('F.9 ~ Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis lor pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSO Duplicate 10 No.: ~/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~ofJiJ 
003 - T 8 --o4~ - 0/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 99a 98C§: 

Project No.: 6966 Sample Location: -,;cz: ~AA/C 
Sampled By: r~ L148 

[J Surface Soil C.O.C. No.: i..T~-04b 

[Xl Subsurface Soil 
[J Sediment Type of Sample: 
[J Other: [Xl Low Concentration 
[J QA Sample Type: [J High Concentration 

GRAB SAMPLE DATA: 

Date: 9/z?' /9'7 Depth Color Description (Sand, Silt, Clay, MOisture, etc.) 

Time: /4/45"' 
Method: DPT ,.vA- ~ 
Monitor Reading (ppm): AJA- J7 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 2 oz. Jar Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 4 Or-. f 0Alr ull-fC.( ./ r-"'-~ ~ Laucks -z:-v.<. .... e, \. 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' ~ollected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: 

s~~ MS/MSD Duplicate 10 No.: 
See note. 



GROUNDWATER SAMPLE LOG SHEET 

page~of('7 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 
co) - 7:5 - c:YI7 -~ I 
CC3 :CQ, 

Project No.: 6966 Sample Location: 7.<~P4~N~ 
Sampled By: T~/L/l4 

[] Domestic Well Data C.O.C. No.: t.,7L - 0 'Vt. 
[] Monitoring Well Data Type of Sample: 
[X] Other Well Type: TEMPORARY WEll [X] Low Concentration 
~QA Sample Type: rd~e. LlM..vt.{. [] High Concentration 

SAMPLING DATA: 

Date: /0 - Z- - ~ 7 Color pH S.C. Temp. Turbidity DO Salinity other 

Time: /?·t/d Visual Standard mS/cm D~rees C NTU mg/l % NA 
Method:L4b' h/41 d IVA- ~ 

PURGE DATA: 

Date: Volume pH S.C. Temp. (C) Turbidity DO Salinity j;aMr 

Method: Initial ~ 
Monitor Reading (ppm): 1 ~ 

i"""" 

Well Casing Diameter & Material 2 ,..,... V 

Type: 3 .. ..,.... .,--
Total Well Depth (TO): jJFf_ ~ 
Static Water level (Wl): --~ One Casing Volume(gal/l): 

-------
r-

Start Purge (hrs): ~ 
..,.... 

End Purge (hrs): ~ 
Total purg~min): 
T~1. Purged (gal/l): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI 2- ¢ 40ml VOA Vial v' 
TCl Semlvolatiles NA ~) 1 l Amber Glass 

TCl PCBs NA (2) 1 l Amber Glass 

Cyanide NaOH (1) 500ml HOPE 

TAL Metals (Total) HN03 (1) 1l HOPE 

TAL Metals (Dissolved) HN03 (1) 1 l HOPE 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: t M ft. Filtered TAL Metals Sample 10 No.: 003-TW- #- -F1 
7 

Circle if Applicable: Sig!1ature(s): 

MS/MSD Duplicate 10 No.: 

:?/~~ 
/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ~l& of b l 
OO~- r8-c.Jt;I8-o I 

Project Site Name: NIROP FRIDLEY ~Phase II) Sample 10 No.: gaaSB~ 
Project No.: 6966 Sample Location: T.-(I,o BtCAA//C. 

Sampled By: T,e/~-9-8 

o Surface Soil C.O.C. No.: 004-0 1 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
o Other: [Xl Low Concentration 
~ QA Sample Type: T~// -&c:.,,"/Adr o High Concentration 

GRAB SAMPLE DATA: ,."",," 
.' 

,"', " , "",' " 

Date: Depth Color Description (Sand, SIlt. Clay, Moisture, etc.) 

Time: 09()G 

Method: OPT AJ4- -= 
Monitor Reading (ppm): ;UA-

COMPOSITE SAMPLEDATA:) ,~ ·i;'0 ~~·:::::·;:·7" ' .. ,. 
" " .. :: .. ;,:,;'""" .'" ','" ' 

Date: TIme Depth Color Description (Sand, SIlt. Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION' INFORMATION: ',' ' ",> ',." '. 
Analysis Container Requirements Collected Other 

TCl VOCs ~ R. 0111. ~(J~' i/;"f./ "" NU ............ Laucks 

NAPl - UV light Test sm. zip.lock-bag Field Test 

OBSERVATIONS I NOTES: MAP: 

W UGHT TEST RESULT (circle one): + or -

Circle it Applicable: ',,,,,,,,,,, Signature(s): 

MS/MSD Duplicate 10 No.: 

·7/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 4:; of b 7 
oo? - rs-o<t-y -01 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: QQ36BW® 
Project No.: 6966 Sample Location: 17e1,L' dL.I4N/C 

Sampled By: 'T~/LAe 
[] Surface Soil C.O.C. No.: QO <;l01' 

[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
if' QA Sample Type: r~r.r' ,sL"'#I'C [] High Concentration 

GRAB SAMPLE,DATA:'" ,'<""'", ','" :,:,::: ,>: " ",', 

Date: /o-Z4-'17 Depth Color DescrIption (Sand, SIlt, Clay, Moisture, etc.) 

Time: I.p.oO 

Method: OPT AlA ~ , 

Monitor Reading (ppm): N A 
COMPOSITE,SAMPLE'.DATA:.:"" ':, ,,,',,,",::,,,,,:', ):':"::<';':':"',":,>:)'\""'::, "",;"',:,,": " ' 

,,,,"";:(,', ,",: 

Date: TIme Depth Color Description (Sand, SIlt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION:, , ' " " 
,','::' " 

Analysis Container Requirements Collected Other 

TCl VOCs IfT/" ... 40Aol VJA ( c..J/ Ifc ( Laucks 

NAPl - UV Ught Test sm. ziJHock-bag Field Test 

OBSERVATIONS I NOTES: MAP: 

UV UGHT TEST RESULT (circle one): + or -

Circle If Applicable: Signature(s): 

MS/MSO Duplicate 10 No.: 

"Z0~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

PageS.:. of 67 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-TB-()5'd -01 

Project No.: 6966 Sample Location: Trip Blank 

Sampled By: T.RJLab 

o Surface Soil C.O.C. No.: oc>.cro ..,3 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
o Other: [X] Low Concentration 
[X] QA Sample Type: Trip Blank o High Concentration 

GRAB SAMPLE DATA:.:: ...... ::- .. ..' . '. Y",,,,"'"'" ", . ?T., -;:::- '.::-" '.' ..... ; . 
Date: //-LC :17 Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

TIme: /4/0 

Method: lab prepared blank NA NA NA 

Monitor Reading (ppm): NA 

COMPOSITE SAMPLEDATAL·( .... " .. ,.' ...... ,., .... : 
" 

: .... '}.: ........ ,",'...:,." ''':'.:,'::'''i.-,' .• \::-.,;: ... .::'.,;, ... .-::: .... ,.': •. ··'·:.:,\· .. ··:-···, .. :.::·,{:,·::-,,··:·:,:.::·:':·::::n,', 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: " :. ., ... , :"':, .. ' ... ..::.):;:.':?: ....... : .,,:-::: ... ' "' . ,'.',;., ..... , .... , .. ::~:::.::.' . '. 

Analysis Container Requirements Collected Other 

TCl VOCs 40ml Vial wi HCI Yes Laucks 

OBSERVATIONS I NOTES:. "" '. 
.. "":',,. MAP: ..,'''''., .. """"" ".:"'/>'''.;;",: '". 

UV LIGHT TEST RESULT (circle one,: + or -

Circle if Applicable: ... , .. ,,' .... .' ... ",,', .", .,., .... ,.'.,. . .... " .... :, .. <..,.,.< Signature(s,: 

MS/MSD Duplicate 10 No.: 

7~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page5 / of ~7 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-TB-c).J-/-01 

Project No.: 6966 Sample Location: Trip Blank 

Sampled By: T.RJLab 

0 Surface Soil C.O.C. No.: ()04<J ~ 

[X] Subsurface Soil 
0 Sediment Type of Sample: 
o Other: [Xl Low Concentration 
[X] QA Sample Type: Trip Blank 0 High Concentration 

GRAB SAMPLE,DATA:; ;' '; '", " , ,"'<; "';""i;«,," ,,"; "';'\;' ,,:; ';", ";', ' , 
" 

Date: 11/14/ '17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

TIme: /t4t. 
Method: lab prepared blank NA NA NA 
Monitor Reading (ppm): NA 

COMPOSITESAMPLE;DATAL :;"',:',;"';';,'",;,,';,";>,';,',,,<, """"."";''':''''>';'''>;'';'''''''''''''';';''''~ .. :",;; ,~ .,,;',; .. ,','J',' 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: . >':, '. " :' : .'.:"/':;' ,;.: ::::;,'''':.,.' ;'\':,,::"" ... ,:' "":;'>,/' """";';';:::':":.:.:":';::"';');(':'::;:;::.";')/\';"{}"";'>'.; ., :;'." .;,.";.<: ',. ", .' 

Analysis Container Requirements Collected Other 

TCl VOCs 40ml Vial wI HCI Yes laucks 

OBSERVATIONS J NOTES! "'/"> .', ;.;,; ,', ..... , ';,," : ... .:. ,., .. >. MAP: :~ ,.,,,,.,,';' " 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: ,:.;':"'" ",,',,' , '·c, '. '",,""; .:':"":,,,",,'.',. """.:,:\-:,:/ Signature(s): 

MS/MSD Duplicate ID No.: 

4~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 5 Lof iii 
Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-TB·u,-Z-Q1 

Project No.: 6966 Sample Location: Trip Blank 

Sampled By: T.RJLab 

o Suriace Soil C.O.C. No.: 
[X] Subsuriace Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
[X] QA Sample Type: Trip Blank o High Concentration 

GRAB SAMPLE:DATA::,,: ':'",',":": '" ,,' "'",, ""',""" """,", ':",', ,">""",':":",',;'::,',":':"':',",""', ,""" ", "':"""\:::::",': 

Date: 11- / B - ,/7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1/j-30 

Method: Lab prepared blank NA NA NA , 
Monitor Reading (ppm): NA 

COMPOSlTESAMPLE;DATA:;';;' , "":Y':,'''''','''''''' ',' : "">;,/\,,,;: ":', ",,' :'" ",':""", ' ("\.::;,,,,:,: :'''','''''';''';'':':',;'',,!,''','';,'':':, "",::,:"" ':,::"/:;",::",,,' ',:' ';:,',:",::, :,<:' 

Date: Time Depth Color DeSCription (Sand, SIlt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION ,INFORMATION: ',' ;',',";,';:;':::;:", ,': i" , :' ,0::/;;>;''''_ ,:";'::; ""'''''':''''''''''''''''''''''';','',,'; 
Analysis Container Requirements Collected other 

TCl VOCs 40ml Vial wi HCI Yes Laucks 

OBSERVATIONS I NOTES;, '",','" "("'''''','' :""",: ,,' MAP~ , ::<,::; '",,-':,,,,, "" '::;:;",' ", "", 

UV LIGHT TEST RESULT (circle one): + or . 

Circle if Applicable: '''''':''",i;" ",,;',;>;," ":"';';"-""""'''i:-':::-::, f,::',,-:-,, ",,;< ____ ' ,', :<,- ;t" Signature(s): 

MS/MSD Duplicate ID No.: 

77/;fo£ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page J30f b7 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-TB- 0".)] -01 

Project No.: 6966 Sample Location: Trip Blank 

Sampled By: T.R.! Lab 

o Surface Soil C.O.C. No.: 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
[X] QA Sample Type: Trip Blank [] High Concentration 

GRAB SAMPLE.DATA: . ,< :<. ' , ""'" ... '/, ..... ; .. :;.:.;,>. ....... .. " 
.. 

Date: i/ - '/9- 17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

TIme: 16'/)0 
Method: lab prepared blank NA NA NA 

Monitor Reading (ppm): NA 

COMPOSITESAMPLEDATA:\;}. :,.", ... ,., ....... ' ,,'., .. ),. ,. .. ). ., .... )<.,.::.,;.::.::: ...... ,,: .... , .... :.,;.,.' •. :.:::.. ".:··':ii';"";· ...' .' , ...... ,.",.,. .. ':;::): 

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ', ... ' ... ,.;:;<."" ..... ::,::::, .. , ...... : .. ;, .. ".'''''.;:.:,:.;,: ... ,.,;.. ... ":,,,.,.:.: .... ,: .' ;. 

Analysis Container Requirements Collected other 

TCl VOCs 40ml Vial wI HCI Yes laucks 

OBSERVATIONS J NOTES: . " 
. :, ... : MAP~ ~'.,.< .. , ,''','.':',)}·.,',::·,:,:',.,.,·.,,,,,·,i: .... , .. . .. , .. 

W LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: , .... , . . '. . .. : ... "' ... ,:,) Signature(s): 

MS/MSD Duplicate 10 No.: 

7~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

PagJ~ of 67 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 003-TB- ()# -01 

Project No.: 6966 Sample Location: Trip Blank 

Sampled By: T.R.! lab 

o Surface Soil C.O.C. No.: OO~o~ 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
[X] QA Sample Type: Trip Blank o High Concentration 

GRAB SAMPLE DATA::: .,',,' . ... .... . '. . .. ~: .... 
Date: lij.!/7 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

TIme: 2 0 30 

Method: lab prepared blank NA NA NA 

Monitor Reading (ppm): NA 

COMPOSITESAMPLEDATAL . .. : .. "'.,.>.,... ,. ... , .... , .. ,... ..> . .. .. ' . . ...... , .......... ,', .. , ....... ,. 

Date: Time Depth Color Description (Sand, Silt, Clay, MOisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ............. , ..... ,.,. . ·,..;t.,·,,,,,·,>.,, .. . ........ ......... ,., ...• ,. "·i·'··· . ...... 
" 

Analysis Container Requirements Collected Other 

TCl VOCs 40ml Vial wI HCI Yes Laucks 

OBSERVATIONS I NOTES: '., .... " .. , •.... , .. ...::".,. MAP: . ... <.:.:: .... <:, ... : ...... :, .. ", ... .-c."., .... ,... . ................. .................. 

W LIGHT TEST RESUL T(circle one): + or -

Circle if Applicable: .... ,., ........ ' ...... .. .... .. ..... : .... Signature(s): 

MS/MSD Duplicate 10 No.: 

7?~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-TB-o..x,~1 
Project No.: 6966 Sample Location: Trip Blank 

Sampled By: T.R.! Lab 

[) Surface Soil C.O.C. No.: oo~7o 

[X] Subsurface Soil 
[) Sediment Type of Sample: 
[) Other: [X] Low Concentration 
[X] QA Sample Type: Trip Blank [) High Concentration 

1-'- ","":':«;:,/,,::::;'> ',> ',:: ",,:::,:,:""'::", ,,:,""" ::.,.:,.: : ",., ,,,,,,,,,:,",,,," 

Date: /2,/.3 / 9'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

Time: /~~~ 
Method: lab prepared blank NA NA NA 
Monitor Reading (ppm): NA 

U 
: .. <.:':::' ,,:.: 

"'", 

Date: Time Depth Color Description (Sand, SIlt, Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION:" . .,,::\,., :':::':;:;.U;:,i:i': ':"/"i< :··<U::'("::· ,"','" 
Analysis Container Requirements Collected Other 

Tel voes 40ml Vial wi Hel Yes Laucks 

OBSERVATIONS I NOTES: ·"/::(':'·""'''.,.::':'.',::''·':'':':f': '. ,'·.\i:::\:::.:':,":·' ""':':":,.:.,., ... ::;:,:,:,:,:",,:,:.:. MAP: ,:.' ,""; 

UV UGHT TEST RESULT (circle one,: + .or -

Cftcle if Applicable: " .. " .",."".,,,,,:"'''':,.,,:,.,''''''''.,.,,'' .:·····.:>",·,·.,:""·::<,<'" .. ',: .. ·,.,.,:,.;·2:,:::,: Signature(s): 

MS/MSD Duplicate ID No.: 

9,o/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 5Ca of Jil. 
Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003-TB-"~1 
Project No.: 6966 Sample Location: Trip Blank 

Sampled By: T.RJLab 

o Surface Soil C.O.C. No.: 
[X] Subsurface Soil 
o Sediment Type of Sample: 
o Other: [X] Low Concentration 
[X] QA Sample Type: Trip Blank o High Concentration 

GRABSAMPLE',DATA:\ ,':;:';';\\:" i)' ,',' ":;"',,,:,,::;::,:>::,,,;:' ,', :';'G':;:::"" ::;';~': .. , :.:.:";:;:::.:" .:,),;:':::': ''::',:::':i: ,.:::~ ':'::'''': 

Date: it'- - 05 - 97 Depth Color Description (Sand, SIlt, Clay, MOisture, etc.. 

Time: /5/S . 
Method: Lab prepared blank NA NA NA 
Monitor Reading (ppm): NA 

COMPOSITESAMPLE'DATA: :::'::"::'. :,~,:,::';:':::'.:.;;' ,:;::")i"":'>::: ,; ,:':'.ii::;:;:: ,:,,\.,,: .. :~:, .. <:,.:: '::':':":::::';;)::::::"., .. "",:,,,,,, 

Date: Time Depth Color Description (Sand, SIlt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION:;· ':::,.":':::,',:." .':'i:"'::" "::'i:::.,:..";::" "".,:,";:, :", .. ",:,,, 

Analysis Container Requirements Collected other 
TCl VOCs 4Om1 Vial wI HCI Yes Laucks 

OBSERVATIONS I NOTES; .. ,.':.'" ',' ,,:i", ':.i:: ::,::>:",::,;.:: :'.: ,.:J"':"':": ,:::,"::": ~ '" :., ," ',,, ~ ,,:;:;': MAP: .. :' 

UV LIGHT TEST RESULT (circle one.: + or -

Circle if Applicable: ~ ~""'.'. '.:";;::;~':,:<." ,:~,""~,::.:~>" "~i .. :,::~>i: : ":,, :'::;':",': Signature(s.: 

MS/MSD Duplicate 10 No.: 

~A7~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

page_~7 ofhl 
Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: ~TB-a.:i1' -01 

Project No.: 6966 Sample Location: Trip Blank 

Sampled By: T.RJLab 

[] Surface Soil C.O.C. No.: i.':J.o4-13 

[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] other: [X] Low Concentration 
[X] QA Sample Type: Trfe Blank [] High Concentration 

":';;;;';',j,:>';",,, ;'::"';"')/":.::' 

Date: /L &77 Depth Color (Sand, Silt. Clay, Unid ..... etc.. 

Time: /~-.v·6 

Lab ,..," ..... '''''' blank NA NA NA . 
I,Y,au ''''' 

IMonitor Reading (ppm): NA 

Date: Time Depth Color (Sand, SIlt. Clay, , etc.. 

NA NA NA NA NA 

....... ~. NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

ISAMP' J:~nl'l , . ,"UN:',,,,,"'·' ,":,:::::,:):"""",: ",."". 
~ 

other " ...... " ....... " ... 
TCl VOCs 4Om1 Vial wI HCI Yes laucks 

,"" . ., 'w ,IIUNS /- NUl CA::C;:' ')'i" ·:::::::.~:!!!W!~!~!~[:n@;;ij:!:j;ij:ii;:· ...... , •.. <.;:>:: 

!UV LIGHT TEST RESULT (circle one.: + or -

Clrcleif. . .••. ;.::':". : "::"''''''. ':':::;; . )\:/.,' .• "..:. ;"/:;:/:<:1 Siy .......... , .. ,. 

MSIMSD Duplicate 10 No.: 

7~ See note. 



GROUNDWATER SAMPLE LOG SHEET 

Page:) ~ of hI 
003 - rS- o:rc;- 01 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: ""-UIC~ .... q 
Project No.: 6966 Sample Location~4 7Z/~ .8V1NK. 

Sampled By: T'<' /~AI!? 
[] Domestic Well Data C.O.C. No.: 

, 
oo¢.t:./ 

[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 

:H- QA Sample Type: z::-et.e. Ci.~AN -<::. [] High Concentration 

SAMPUNG DATA: 

Date: 2./II/fj (J Color pH S.C. Temp. Turbidity DO Salinity other 

Time: //qo VISWIl Standard mS/cm Degrees C NTU mgll % NA 

Method: LAt!!3 NA 

PURGE DATA: I 
Date: / Volume pH S.C. Temp. (C) Turbidity DO Salinity other 

Method: / 
Monitor Reading (ppm): / 
Well Casing Di?1~aterial 
Type: 

Total Well DepthftD): 

Static Water ~el (Wl): SEE LOW FLOW PURGE DATA SHEET 

One Casin/vOIUme(galll): 

Start pu~e (hrs): 

End ~rge (hrs): 

ToJil Purge Time (min): 

ybtal Vol. Purged (galll): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container ReqUirements Collec!¢-for 

Dissolved Methane NA (2) 40ml VOA Vial ~ ~croseeps 
TCl Volatiles HCI (3) 40ml VOA Vial ----- laucks 

DO NA (1) Winkler..Jset'1<if Glass Bottle Field Test 

TCl Semivolatiles NA A ~mberGlass laucks 

TCl PCBs NA /{fT _______ (2) 1 l Amber Glass laucks 

Cyanide NaOH ~ (1) 500ml HOPE laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite ~ (1) 1 l HOPE laucks 

Hardness --- HN03 (1) 250ml HOPE laucks 

Ferrous Iron, Manganese & Hy~ulfide NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) 

-----
HN03 (1) II HOPE laucks 

TAL MetalsjOis€OlVed) HN03 (l)llHDPE laucks 
Ch~ Bromide & Phosphate (Dissolved) NA (1) SOOml HOPE laucks 

OBSERVATIONS I NOTES: 
IflELD RESULTS: 

°c Temperature (VSI meter): Filtered TAL Metals Sample 10 No.: 003-MS- -F1 
pH (VSI meter): S.U. 
ORP (VSI meter): mV CO2 mg/l 
DO (modified Winkler titration test kit): mg/l 
Dissolved Ferrous Iron (0): mgll 
Dissolved Reduced Manganese n mgll 
Hydrogen Sulfide (as Sulfide) (0): 

*Notes use of DRI700 Colorimeter 
mgll 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

4~~ 



GROUNDWATER SAMPLE LOG SHEET 

Page if of b 7 
~o 3 - T. -c> ~j -0 I 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: - "~ 
Project No.: 6966 Sample Location:~ 7-8 - C:>S=~ 

Sampled By: T'<"/'AA o Domestic Well Data C.O.C. No.: aO~L.$ 
[X] Monitoring Well Data Type of Sample: 
o Other Well Type: [X] Low Concentration 

jJ::: QA Sample Type: 7'"41'~ I!SL";v~C o High Concentration 

SAMPLING DATA: 

Date: O~ -I' -i9 Color pH S.C. Temp. Turbidity DO S~ /Other 

Time: O~c.;.c Visual Standard mS/cm Dearees C NTU mgll NA 
Method: LA" 'p,(&fJ V NA 

PURGE DATA: ./ 
Date: Volume pH S.C. Temp. (C) TurbiditY"'" DO Salinity Other 

Method: / 
Monitor Reading (ppm): JA / 
Well Casing Diameter & Material '.,./ V" 

Type: ./ V 
Total Well Depth (TO): V 
Static Water Level (WL): / SEE LOW FLOW PURGE DATA SHEET 

One Casing Volume(gaIlL): ../ " 
Start Purge (hrs): /"'" 
End Purge (hrs)~ 
Total p~e (min): 

I~ol. Purged (gaIlL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected fot- ;;> NA ,r.. . T' ,v,cU.Q"C ~", .. n 

TCL Volatiles HCI ~ 40ml VOA Vial Laucks 

~ NA (1) Winkler Test Kit Glass Bottle Field Test/ 

TCL Semivolatiles ~ NA (2) 1 L Amber Glass l-taUcks 
TCL PCBs ----... NA (2) 1 L Amber Glass ____ Laucks 

Cyanide ~ ~) ~DPE Laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA - ~ (1) 1L HOPE Laucks 

Hardness ~ - (l~HDPE Laucks 

Ferrous Iron, Manganese & Hydrogen S~ NA (2) HOPE Bottle = one filteredfO'f- Mn Field Test 

TAL Metals (Total) ~ HN03 (1) 1 L HOPE --- Laucks 

TAL Metals~) HN03 (1) 1L HOPE ~ks 
~e, Bromide & Phosphate (Dissolved) NA (1) SOOml HOPE Laucks--...... 
OBSERVATIONS I NOTES: 
~1t:LU Kt::SUL I :s: 

Temperature (ySI meter): °c Filtered TAL Metals Sample 10 No.: 003-MS- -F1 
pH (ySI meter): S.U. 
ORP (ySI meter): mV CO2 mglL 
DO (modified Winkler titration test kit): mglL 
Dissolved Ferrous Iron (0): mglL 
Dissolved Reduced Manganese (0): mglL 
Hydrogen Sulfide (as Sulfide) (0): 

"Notes use of DRI700 Colorimeter 
mglL 

Circle if Applicable: Signature(s): ' 

MS/MSD Duplicate 10 No.: 

7-?4~ 



GROUNDWATER SAMPLE LOG SHEET 

Page(O of'y 
Ov~ - T$- C) fDO - ot .c;. ~ Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: """'--UC> 

Project No.: 6966 Sample Location: ~"9 T'S - 060 

Sampled By: z::..e/~<j 
[] Domestic Well Data C.O.C. No.: a~fz..~-
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: ;Z2r..1' ~ ,,8/.-?,AJ/c.. [] High Concentration 

SAMPLING DATA: 

Date: 0;""-17-'19 Color pH S.C. Temp. Turbidity DO Salinity 
~ Time: O'O~ Vl5WlI Standard mS/cm Degrees C NTU mgll %-- NA 

Method: i...A13 /'~~/'. V"" NA 

PURGE DATA: ~ 
Date: Volume pH S.C. Temp. (C) Turbidit(' DO Salinity Other 

Method: V' 
Monitor Reading (ppm): fk ,/ 
Well Casing Diameter & Material J'rJ~ 
Type: /"'" 
Total Well Depth (TO): .......-~ 

Static Water Level (WL): ,/ SEE LOW FLOW PURGE DATA SHEET 

One Casing Volume(gallL): / 
Star! Purge (hrs): /' 
End Purge (hrsY 

Total P~ime (min): 

1"tefiII Vol. Purged (gaIlL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 
I~, NA '<. ~, "tVIIII vvr V,,,, , .. "" ... ,,"""" 
TCL Volatiles HCI z... <.1}f!f 40ml VOA Vial Laucks 

!5Ci---- NA (1) Winkler Test Kit Glass Bottle Field Test 

TeL Semivolatiles______.,. NA (2) 1 L Amber Glass Laucks 

TCL PCBs ----- NA (2) 1 L Amber Glass Laucks 

Cyanide -~H L"7"'. ~ (1) SCOml HOPE Laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA ""t-S ~ (l)lLHDPE Laucks 

Hardness HN03 ll~HDPE Laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA (2) HOPE Bottle = one filten!d~Ved Mn Field Test 

TAL Metals (Total) HN03 (1) lL HOPE :::-:--...." Laucks 

TAL Metals (Dissolved) HN03 (1) lL HOPE ~ucks 
Chloride, Bromide & Phosphate (Dissolved) NA (1) SOOml HOPE LauClts...... 

OBSERVATIONS I NOTES: 
11"1t:.LU Kt:.::;UL I::;: 

°c Temperature (ySI meter): Filtered TAL Metals Sample 10 No.: C03-MS- -Fl 
pH (ySI meter): S.U. 
ORP (ySI meter): mV CO2 mglL 
DO (modified Winkler titration test kit): mglL 
Dissolved Ferrous Iron (*): mglL 
Dissolved Reduced Manganese (*): mglL 
Hydrogen Sulfide (as Sulfide) n mg/L 

*Notes use of DRnOO Colorimeter 

Circle if Applicable: Signature(s): -MS/MSD Duplicate 10 No.: 

0/1~ 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: 
OO~ -TI!fI-ot,;, -(/ / 
......... '",.-::;-
--., ... ~ -...., I., ,::;: ~ 

Project No.: 6966 Sample Location:~1'9 rt!J -uGI 

Sampled By: r/C../ ?"'''' 
[] Domestic Well Data C.O.C. No.: 0041-2.-7 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 
[] QA Sample Type: y /.c:: 6' L./1 ,v I'C. [] High Concentration 

SAMPLING DATA: ./ 

Date: t:)l.. -/fj-Y8 Color pH S.C. Temp. Turbidity DO 

~ 
Other 

Time: o9C>O VJSUal Standard mS/cm Deerees C NTU mRII NA 

Method: L 4~. ,P~~,;? /' NA 

PURGE DATA: ./ 
Date: Volume pH S.C. Temp. (C) ~ty DO Salinity Other 

Method: .,,/ 

Monitor Reading (ppm): Jll. / 
Well Casing Diameter & Material ~ 
Type: / 
Total Well Depth (TD): /' 

"./ 

Static Water Level (WL): / SEE LOW FLOW PURGE DATA SHEET 

One Casing Volume(gallL): L 
/' 

Start Purge (hrs): / 
End Purge (hrs): / 

" ' 

Total purg~ (min): , 

TC!w-v6I. Purged (gaVL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

uissolvea Methane I~I"\ (2)jjJ}I}VOA Vial '."""V"'''''''t'''' ~ 
TCl Volatiles HCI 2-~1 VOA Vial Laucks 

00--.- NA (1) Winkler Test Kit Glass Bottle Field Test 

TCL Semivolatiles ____ NA (2) 1 L Amber Glass Laucks 

TCL PCBs ---- NA (2) 1 L Amber Glass Laucks 

Cyanide ~ (1) SCOrn I HOPE Laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA ~ ~ (1) 1 l HOPE laucks 

Hardness HN03 ( 7/ ~ ~SOmIHDPE Laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA '--"" (2) HOPE Bottle = on~for dissolved Mn Field Test 

TAL Metals (Total) HN03 (1) 1L HOPE ---- laucks 

TAL Metals (Dissolved) HN03 (1) 1l HOPE ~ laucks 
ChlOride, Bromide & Phosphate (Dissolved) NA (1) SOOml HOPE ~cks 
OBSERVATIONS I NOTES: 
I"It:LU t<ESUL TS: 

Temperature (ySI meter): °c Filtered TAL Metals Sample 10 No,: 003-MS- -F1 
pH (ySI meter): S.U. 
ORP (ySI meter): mV CO2 mg/L 
DO (modified Winkler titration test kit): mglL 
Dissolved Ferrous Iron (*): mglL 
Dissolved Reduced Manganese (*): mgll 
Hydrogen Sulfide (as Sulfide) (*): mgll 

*Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~L 



GROUNDWATER SAMPLE LOG SHEET 

Page b2..0f b 7 
oc) -Td-C)62.-OJ 

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: ~.3-MS- ~ 
Project No.: 6966 Sample Location:--MS=- /~//' ~~ht<J< 

Sampled By: ·/7(/L.-f-tJ 

[] Domestic Well Data C.O.C. No.: OO<f!2..:J 

[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 

$OA Sample Type: [] High Concentration 

SAMPLING DATA: 

Date: Z/2-'7",/.78 Color pH S.C. Temp. Turbidity DO Salinity Other 

TIme: o So':' Visual Standard mS/c:m I!egrees C NTU mg/l 'l(, NA 

Method: L "f6 NA 

PURGE DATA: -Date: Volume pH S.C. Temp. (C) Turbidity DO ~ Other 

Method: ----Monitor Reading (ppm): -----Well Casing Diameter & Material LA ....---
Type: / --- ,./ 

Total Well Depth (TO): ~ 
Static Water level (Wl): / SEE LOW FLOW PURGE DATA SHEET 

One Casing Volume(galll): V 
Start Purge (hrs): /'" 
End Purge (hrs): / 

Total Pu~e (min): 

T~ol. Purged (galll): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

~.£J IV"" Y vr I~ 
TCl Volatiles HCI Z-~ 40ml VOA Vial laucks 

IXr--- NA (1) Winkler Test Kit Glass Bottle ~est 
TCl Semivolatile5---- NA (2) 1 l Amber Glass 

------
laucks 

TCl PCBs ---- NA .. fj'/J- (2)1lAm""'r~ laucks 

Cyanide --_NaOH 'II (l.}6OIfn11 HOPE laucks 

Alkalinity. TSS, Sulfate, Nitrate & Nitrite NA ___ ---- (1) 1l HOPE laucks 

Hardness HNOJ- - :----::-.... (1) 250ml HOPE laucks 

Ferrous Iron, Manganese & Hydrogen S..Y1fide'" -- NA (2) HOPE Bottle = 0 for dissolved Mn Field Test 

TAL Metals (Total) ---- HN03 (1) 1 l HOPE ---- laucks 

TAL Metals jDi&so1Ved) HN03 (1) 1l HOPE --haucks 
cj)Iofid( Bromide & Phosphate (Dissolved) NA (1) SOOml HOPE Lau~ 
OBSERVATIONS I NOTES: 
Irlt:LU Rt:::>UL I ::>: 

°c Temperature (ySI meter): Filtered TAL Metals Sample 10 No.: 003-MS- -F1 
pH (ySI meter): S.U. 
ORP (ySI meter): mV CO2 mglL 
DO (modified Winkler titration test kit): mgll 
Dissolved Ferrous Iron (*): mgll 
Dissolved Reduced Manganese (0): mgll 
Hydrogen Sulfide (as Sulfide) (*): mgll 

*Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

t;~ 



GROUNDWATER SAMPLE LOG SHEET 

Page '-5 of b7 
o 03 - T8 - C) ~ 3 - cJ I ~t-

Project Site Name: NIROP FRIDLEY (Phase II) Sample 10 No.: . -v .... ~p 
Project No.: 6966 Sample Location:-Me- 7/{;/' &,u,../( 

Sampled By: r,,£ /48 
o Domestic Well Data C.O.C. No.: a~~3 "-
[X] Monitoring Well Data Type of Sample: 
o Other Well Type: [X] Low Concentration 
~QA Sample Type: z::..41';' ~/~"v/c o High Concentration 

SAMPUNG DATA: 

Date: fA Color pH S.C. Temp. Turbidity DO Salinity other ~ 
Time: I\/~ Visual Standard mS/cm Deg_ree5 C NTIJ mgll % NA~ 
Method: 

, 
~ 

PURGE DATA: / 
Date: Volume pH S.C. Temp. (C) Turbidity DO VSaiinity other 

Method: /' 
Monitor Reading (ppm): ./ V 

Well Casing Diameter & Material L" 
Type: 11 It / 
Total Well Depth (TO): 

, 
./ V 

Static Water Level (WL): ,/ ,./" SEE LOW FLOW PURGE DATA SHEET 

One Casing Volume(gaIlL): / 
/' 

Start Purge (hrs): ~ 
End Purge (hrs): ~ 
Total Purge Ti~ 
~rged (gaVL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements CoDected fo~ 

D· ........ NA ~) 40ml VOA Vial i~ 
TCL Volatiles HCI 2J~ ..%f 40ml VOA Vial laucks 

DO NA (1) Winkler Test Kit Glass Bottle --fiiiid Test 

TCL Semivolatiles NA (2) 1 L Amber G.!iSS- --- laucks 

TCl PCBs I (~A ~berGlaSS laucks 

Cyanide ~I I!laOH --- (1) 500ml HOPE laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite I Y. '~ (1) 1L HOPE laucks 

Hardness --- HN03 (1) 250ml HOPE laucks 

Ferrous Iron, Manganese & H~ulfide NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 
TAL Metals (Total) ___ HN03 (1) 1L HOPE laucks 

TAL Meta~lved) HN03 (1) 1L HOPE laucks 
CbIeT'IOe, Bromide & Phosphate (Dissolved) NA (1) 500ml HOPE laucks 

OBSERVATIONS I NOTES: 
t"1t::LU Kt::::SUL 1::S: 

Temperature (ySI meter): °c Filtered TAL Metals Sample 10 No.: 003-MS· ·F1 
pH (ySI meter): S.U. 
ORP (ySI meter): mV CO2 mglL 
DO (modified Winkler titration test kit): mglL 
Dissolved Ferrous Iron (*): mglL 
Dissolved Reduced Manganese (*): mglL 
Hydrogen Sulfide (as Sulfide) (*): mglL 

*Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ~~ 



GROUNDWATER SAMPLE LOG SHEET 

page~1of 67 

Project Site Name: 
OC:."j_ T/S··C)(;;;.cr--0 1 L Q NIROP FRIDLEY (Phase II) Sample 10 No.: "" ....... ,..,- ~ 

Project No.: 6966 Sample Location:-"Mf!SJ T«tP 8LA~tC t--

Sampled By: Tie. I L.4B 
[] Domestic Well Data C.O.C. No.: OC~3z.. 

[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 

-;:D" QA Sample Type: '(telP B LI4N(C D High Concentration 

SAMPLING DATA: 

Date: Z-2<O-98 Color pH S.C. Temp. Turbidity DO Salinity % Time: o 'Coc Visual Standard mS/cm Degrees C NTU ~ % .,.... 
Method: L "18 ,P/t~,P. ~ NA 

PURGE DATA: ./'" 
Date: Volume pH S.C. Temp. (C) Turbidity ~DO Salinity Other 

Method: ~ 
Monitor Reading (ppm): (fj /'" 
Well Casing Diameter & Material f!L V 
Type: V 
Total Well Depth (TO): / 
Static Water level (Wl): / SEE LOW FLOW PURGE DATA SHEET 

One Casing Volume(gaUl): // 

Start Purge (hrs): / 
End Purge (hrs): ~ 
Total Pur~e (min): 

TQIaf"\Iol. Purged (gaUL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 
: .... , ... , A,." ""H TK. 

TCl Volatiles HCI Z- (~ 40ml VOA Vial laucks 

DO NA (1) Winkler Test Kit Glass Bo.-- Field Test 

TCl Semivolatiles NA (2) 1 l Amber ~ laucks 

TClPCBs NA J1..- ~berGlass laucks 

Cyanide NaOH tV' ~ (1) SOOml HOPE Laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA ~ (1)1LHDPE Laucks 

Hardness l---Ht'!03 (1) 250ml HOPE Laucks 

Ferrous Iron, Manganese & Hydrog~ NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total) --- HN03 (1)1lHDPE Laucks 

TAL Metal~lved) HN03 (1) 1L HOPE Laucks 

l~e. Bromide & Phosphate (Dissolved) NA (1) SOOml HOPE Laucks 

OBSERVATIONS I NOTES: 
·1t:.LUKt:.:SUL.I:S: 
Temperature (ySI meter): °c Filtered TAL Metals Sample 10 No.: 003-MS- -F1 
pH (ySI meter): S.U. 
ORP (ySI meter): mV CO2 mgll 
DO (modified Winkler titration test kit): mglL 
Dissolved Ferrous Iron (.): mgll 
Dissolved Reduced Manganese (.): mgll 
Hydrogen Sulfide (as Sulfide) (.): mgll 

·Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

-0~ 



GROUNDWATER SAMPLE LOG SHEET t;;.' . Page of Ji2 
003 - Ttl-C)"'':' -() j 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: .QQ3 us ::Ol 
Project No.: 6966 Sample Location: -MS=- T/t(P /3~4N/<" 

Sampled By: LAB ~ T/(. 

[] Domestic Well Data C.O.C. No.: 0 0 4,2.-
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 

--::;QLOA Sample Type: Zl(U:. C1.LA.N/'-. [] High Concentration 

SAMPLING DATA: 

Date: 2.../ z., t 9 '?::. Color pH S.C. Temp. Turbidity DO Salinity 

~ Time: Oqcc Visual Standard mS/cm DegreesC NTU mgll % 

Method: LAB P~EP. ..,-/ NA 

PURGE DATA: ~ 

Date: Volume pH S.C. Temp. (C) Turbidity ~ Salinity Other 

Method: ,/ 
,./ 

Monitor Reading (ppm): /' 
Well Casing Diameter & Material dtr ~ 
Type: 

, 
./ V 

Total Well Depth (TO): .....- V 

Static Water level (Wl): V SEE LOW FLOW PURGE DATA SHEET 

One Casing Volume{galll): ~ 
Start Purge (hrs): / 
End Purge (hrs): / 
Total Purge ~min): 
To~Purged (galll): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 
I", \:.!) '!Uml VUA VIal if' ,,<: I',. IV""" .~~,,~ 

TCl Volatiles HCI z... ~ 40ml VOA Vial laucks 

DO NA l,1..}-WInkler Test Kit Glass Bottle Field Test 

TCl Semivolatiles NA 

------
(2) 1 l Amber Glass laucks 

TCl PCBs NA ~ (2) 1 l Amber Glass laucks 

Cyanide fJf ~ (1) 5COmi HDPE laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite ~ NA (1) 1l HDPE laucks 

Hardness ~ HN03 (1) 250ml HDPE laucks 

Ferrous Iron, Mangan~ydrogen Sulfide NA (2) HDPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (T~ HN03 (1) 1l HDPE laucks 

TAL M~(Dissolved) HN03 (1) 1l HDPE laucks 
I~ride, Bromide & Phosphate (Dissolved) NA (1) SOOml HDPE laucks 
OBSERVATIONS I NOTES: 
It-II::LU HI::::iUL I ::i: 

°c Temperature (ySI meter): Filtered TAL Metals Sample ID No.: C03-MS- -F1 
pH (ySI meter): S.U. 
ORP (ySI meter): mV CO2 mgll 
DO (modified Winkler titration test kit): mgll 
Dissolved Ferrous Iron ("): mgll 
Dissolved Reduced Manganese ("): mgll 
Hydrogen Sulfide (as Sulfide) ("): mgIl 

"Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 7~~ 



GROUNDWATER SAMPLE LOG SHEET 

Page 66 of f. 7 
oos-T-1f- (}6~ - 0/ ~. 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: -=-... ... ~. -\.\!.. ;~ 
Project No.: 6966 Sample Location: .us.,....f ,0 "?;(,j.. ~/.,f .... t: 

Sampled By: i.~ L,.L..*6 
[] Domestic Well Data C.O.C. No.: OO¢3b 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 

'"/ffQA Sample Type: z::.-vC ~N/C [] High Concentration 

SAMPLING DATA: , 

Date: 3 /z.LY ft Color pH S.C. Temp. Turbidity DO Salinity 

~ TIme: /~ eoo VISU8I Standard mS/cm Degrees C NTU mgIl % NA 

Method: J,4t3 /'~e;<7- ~ NA 

PURGE DATA: ~ 
Date: Volume pH S.C. Temp. (C) Turbidity ~DO Salinity Other 

Method: ~ 
Monitor Reading (ppm): ~ 
Well Casing Diameter & Material . f) .... /' V 

Type: ',/'" "./ 

Total Well Depth (TO): ./ 
V 

Static Water level (Wl): / SEE LOW FLOW PURGE DATA SHEET 

One Casing Volume(gaVL): / 
Start Purge (hrs): ~ 
End Purge (h~ 
Total P~TIme (min): 

lcI!ciI Vol. Purged (gaVl): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for 

6> I .... 
Micros""""" I~'~"~ ~. ..l.~) "t\.I,",-,,-Uf\ -"'ell 

TCl Volatiles HCI Z ~ 40ml VOA Vial laucks 

DO NA (1) Winkler Test Kit Glass Bottle ~est 
TCl Semivolatiles NA (2) 1 l Amber Glass ---- laucks 

TCl PCBs NA (2) 1 l AjDber""GIass laucks 

Cyanide NaOH )JI" .-{1j'500ml HOPE laucks 

Alkalinity, TSS, Sulfate, Nitrate & Nitrite NA -~ (1) 1 l HOPE laucks 

Hardness ~ (1) 250ml HOPE laucks 

Ferrous Iron, Manganese & Hy~, ... ulfide NA (2) HOPE Bottle = one filtered for dissolved Mn Field Test 

TAL Metals (Total~ HN03 (1) 1l HOPE laucks 

TAL Me~ssolved) HN03 (1) 1 l HOPE laucks 
~e, Bromide & Phosphate (Dissolved) NA (1) SOOml HOPE laucks 

OBSERVATIONS I NOTES: 
1 .... It:.LU Kt:.::iUI.I::i: 

°c Temperature (ySI meter): Filtered TAL Metals Sample 10 No.: 003-MS- -F1 
pH (ySI meter): S.U. 
ORP (ySI meter): mV CO2 mglL 
DO (modified Winkler titration test kit): mglL 
Dissolved Ferrous Iron (.): mglL 
Dissolved Reduced Manganese (.): mgll 
Hydrogen Sulfide (as Sulfide) (.): mglL 

·Notes use of DRI700 Colorimeter 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

74~ 



GROUNDWATER SAMPLE LOG SHEET 

Page 670f 6""7 

Project Site Name: NIROP FRIDLEY (Phase II) 

00,· T/.J ,)6 7 ~~~" 
Sample ID No.: - ~ 

Project No.: 6966 Sample Location: ~7·Y'. -r.,tli" BL/;<J/(. 

Sampled By: '111'\ /L,!fIJ{j 

[] Domestic Well Data C.O.C. No.: oocz.3E 
[X] Monitoring Well Data Type of Sample: 
[] Other Well Type: [X] Low Concentration 

;W- QA Sample Type: ~';'(/,., d,6+;</;c [] High Concentration 

SAMPLING DATA: 

Date: 3- o3-Y'd Color pH S.C. Temp. Turbidity DO Salinity other 

Time: 08u '" VISUIIl Standard mS/cm Degrees C NTU mg/l % NA 
Method: LA61. /A'~, ,A.)A- NA 

PURGE DATA: 

Date: Volume pH S.C. Temp. (C) Turbidity DO Salinity other / 

Method: l..--"" 
Monitor Reading (ppm): ~ 
Well CaSing Diameter & Material ~ 
Type: .A. ~ 
Total Well Depth (TO): tV:'---
Static Water level (Wl): .see-eOw FLOW PURGE DATA SHEET 

One Casing Volume(gaUL): -----Start Purge (hrs): ~ 
End Purge (hrs): ~ 
Total Purge Tim~ 
T~ged (gaUL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected for .. J.,L4n, ",.,A >ro. ~~" -Tel Volatiles HCI ( '-) (19)1) 40ml VOA Vial Laucks 
In.<"' NA ,Win"l .. r Test Kit Glass Bollie ~. 

TCl Semivolatiles NA (2) 1 l Amber Glass ---Laucks 

TCl PCBs NA (2) 1 l Amber Gla~ Laucks 

Cyanide NaOH (1) 5 -FiE Laucks 

Alkalinity, TSS, Sulfate, Nitrate & NitrIe NA tJ p< ........ ·~-rf) 1 l HOPE Laucks 

Hardness HN03 V- (1) 250ml HOPE Laucks 

Ferrous Iron, Manganese & Hydrogen Sulfide NA ~ (2) HOPE Bailie = one filtered for dissolved Mn Field Test 

TAL Metals (Total) ~3 (1) 1 l HOPE Laucks 

TAL Metals (Dissolved) .,/ HN03 (1)1lHOPE Laucks 
Chloride, Bromide & Phosphate (Di ......... 9'1 NA (1) SOOml HOPE Laucks 

OBSERVATIONS I NOTES: 
,"IcLU Kc::;UL I::;: 

Temperature (ySI meter): °c Filtered TAL Metals Sample 10 No.: 003-MS- -F1 
pH (ySI meter): S.U. 
ORP (ySI meter): mV CO2 mgll 
DO (modified Winkler titration test lei): mgll 
Dissolved Ferrous Iron (.): mgll 
Dissolved Reduced Manganese (.): mgll 
Hydrogen Sulfide (as Sulfide) (*): 

·Notes use of DRI700 Colorimeter 
mgll 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

r:::;~~ 



APPENDIX A.3 

) SAMPLE LOG SHEETS FOR QUALITY ASSURANCE/QUALITY CONTROL 
SAMPLES - TRIP BLANKS FOR ON SITE LABORATORY 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I of S.3 

OO]-TI.$-,:,ol-ui -Be 
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: gea 68 T< 

Project No.: 6966 Sample Location: 77fll'tJbt;VtC. 2Z I BAr? 
Sampled By: 7;(. 

[] Surface Soil C.O.C. No.: fJ/f!- 00/ 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

;lot QA Sample Type: ,/llr> /1 L.-9"u <: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7/8/9 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /e30 
Method: OPT ,Nit ~ 

./ 

Monitor Reading (ppm): NA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs -rrJ~ar(~J ~o~1 ///.,.!r J' 1IL1r"'-' t.--" Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT I';~I. ~D On separate sheet by FOL 

Circle it Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page '2 of S 1 
TB-oOZ- ol-~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: OO~ 

Project No.: 6966 Sample Location: il!.l,P Bi..AI4J~ 
Sampled By: T~ 

[] Suriace Soil C.O.C. No.: o../l -u c;Z". 

[X] Subsuriace Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
~QA Sample Type: (A~;P I!I L4,41 1<.. [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7/9/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 
, 

"goa 
Method: OPT 14 It ---' 

" Monitor Reading (ppm): d, dO 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA, NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs l"r"L .., 4 {J,.., I tllA 4" ~ ~/II'-' /" Field GC 

NAPL - UV Light Test -' 4 oz. Jar Field Test 

TCL VOCs 2 oz, Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with :netals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV UGHT TEST RESULT (e;,,', GJ On separate sheet by FOL 

Circle it Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

77~ See note, 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 3 of.r3 

oc-~ " -r~- 1.103 -u'-B~ 
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: gg~ &8@. 
Project No.: 6966 Sample Location: eJ.1 e.. il.U1.N< 

Sampled By: rd.t / L.~ 
[] Surface Soil C.O.C. No.: II..J.. - CJ 0 3-
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

.';;Q( QA Sample Type: 7£.t.~ /JiANIiC [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7//ui<J7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: J75,Jr 
~ 

AI" Method: OPT , 

Monitor Reading (ppm): ..u4 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description· (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAM PLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

Tel VOCs i! e!!. ::h!u 4cJ~ ( V/A{S Ie.< 1//1(./ ,.- Field GC 

NAPl " UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (';~Iec ~0 
On separate sheet by FOL 

Circle it Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

7~L See note. -



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 1- of S3 
()O3 'T8-o')(I-~i-BR 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: gg. &8 @ 
Project No.: 6966 Sample Location: 'rR I P ~LA'" Ie 

Sampled By: T.R...li..A (3 

[] Suriace Soil C.O.C. No.: fIR. -i)C4-

[Xl Subsuriace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

if. QA Sample Type: TRI" ~ LAJooJ ts; [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7 ·-1/- '17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /64;-
Method: OPT 

-~ 

NA-
, 

Monitor Reading (ppm): NA-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA I 
NA NA NA NA _. 

SAMPLE COLLECTION INFORMATION: l 
Analysis Container Requirements Collected Other 

TCL VOCs ;! 8i!. "'!!~ 4£)~ I i//~S III Vlfc.t ./ Field GC 

NAPL· UV Light Test 4 oz. Jar Field Test 

TeL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (cl'de ( ;~ 
On separate sheet by FOL 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No,: 

~~?e'L~ See note. ... 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 5 of SJ 

oc.;> ~ ;,,'"8-d~Qi I-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: ..Q03.SB- @l 
Project No.: 6966 Sample Location: r-"l,~ /.!J~-"<' 

Sampled By: t.~'LA6 
[J Surface Soil C.O.C. No.: 13~-"<.:)c1S-

[Xl Subsurface Soil 
[J Sediment Type of Sample: 
[J Other: [Xl Low Concentration 
,~QA Sample Type: Z4d!. e!l. LA ,..JI"C. [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7//t../~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /,,)3~-
~ ..</if Method: OPT 

Monitor Reading (ppm): ,vA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 40 I""t I Lli-* I LV //fc..f 2n,. .I::>'.~_ ..,....., Field GC 

NAPl - UV Light Test 
{ 

4 oz. Jar - Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 8oz. Jar laucks 

TAL Metals I Cyanide 8oz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh· Collected in jar with metals laucks 

Ferrous Iron· Collected in jar with metals laucks 

Sulfides· Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on urn,,",' d~'g"".d '0< h~l~t,(;m -V""" On separate sheet by FOl 
UV LIGHT TEST RESULT (circle ne): ~ ~ -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~~,/ See note. 

/' -' 
/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page (b of S J 
00:$ - ro -c"c;;. - (,)1 - B~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 88S9B@ 

Project No.: 6966 Sample Location: T,e/~ /,$~....,,, 

Sampled By: 7"'<' / .i.,,0 
[] Surface Soil C.O.C. No.: B~-r..)Q(Q 

[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
~QA Sample Type: 77et.,a !3L1..AJI .... [] High Concentration 

GRAB SAMPLE DATA: 

Date: 1 I , '3 /97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: I~-C>c;:' 

Method: DPT AJI"r ~ 
Monitor Reading (ppm): ,J4 ~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar ,;0,",,",1 i/JA/ Wh !tel -- Field GC 

NAPL - UV Light Test 4 oz. Jar 
, 

Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals / Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 

"mp'" ,",~",Ioo ,,, h"'-,C; ;;5"'"'" On separate sheet by FOL 
UV LIGHT TEST RESULT (eircl one): + or -

NA 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

74~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 7 of 57 
003 Td - \.K') 7 - 0/ - 6'/l. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: -'ilQa SB"@' 

Project No.: 6966 Sample Location: 7""..-r I'/" 6"L;9-1C. 

Sampled By: r~ L.~"'d 
[] Surface Soil C.O.C. No.: (J..A-c.u 7 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: "77e£.P B~,A.<JI'< [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7 LLcf~« 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /C,OlJ 

Method: OPT N~ -Monitor Reading (ppm): ..v4 ,.. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container R~uirements Collected Other 

TeL VOCs 4(..1,...,(1//14 I wH(!/ '"' [~"j ~ Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar With metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix sjJike analysis. 

W LIGHT TEST RESULT (';~I(;;j) 
On separate sheet by FOL 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

4~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page B of S3 
001 ~r!f - ocr8- 0; -.f?~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: ssa 89 r2"<-) 
Project No.: 6966 Sample Location: ~ I~ if /,,-v/< 

Sampled By: r,c/L.AtI' 
[] Surface Soil C.O.C. No.: /3£- a(j~ 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration '* QA Sample Type: ~t.." &,£A"ul<:'" [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7//~/'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /9- () 0 --. 
Method: OPT "vA- , 

Monitor Reading (ppm): N~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 40".1 /A1f./ W/,fc. ( ., /;--<--) ~ Field GC --NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH· Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 

Gmp'" d •• ,,,,.d f", h~""rt 'C:" ..~. ""!ysl,. 
On separate sheet by FOL 

W LtGHTTEST RESUL T I"~" n.), +;-;J 
-

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page j of 53 

Project Site Name: NIROP FRIDLEY (Phase I) 

oc3-Td'- 0':'] -(1"--6'.< 
Sample ID No.: ssa e~ 

Project No.: 6966 Sample Location: ,,<1'''' LlLA""'-< 
Sampled By: "Tl'llL48 

[] Surface Soil C.O.C. No.: 8/[.- 0;0 

[X] Subsurface Soil 
[J Sediment Type of Sample: 
[J Other: [X] Low Concentration 
~QA Sample Type: ""C5,,., 4£AA.i~ [J High Concentration 

GRAB SAMPLE DATA: 

Date: 7/'-1/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ",]~ ........ 
Method: DPT ...v4 
Monitor Reading (ppm): .-U4 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container ~ements Collected other 

TCI VOCs 40,.,1 0"..111 (.J/#C/ .1 Z3:) .,-- Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs aoz. Jar Laucks 

TAL Metals / Cyanide aoz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle it Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: --q;;~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

ad3~Td~~/a-u;-9~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: ~~ 
Project No.: 6966 Sample Location: 

Sampled By: 
[] Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
fJ'QA Sample Type: 7"1'f'/P BLJt'!#/<.. o High Concentration 

GRAB SAMPLE DATA: 

Date: 7/2..2-/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: / 42.-~ 
Method: DPT /VA- ~ 

Monitor Reading (ppm): #d-_ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA ! 

SAMPLE COLLECTION INFORMATION: , 

Analysis Container Requirements Collected other 

TCL VOCs ?'J/Ir/ ~'.,f.lr iA/ /#C/ ~-<) ~ Field GC 

NAPL - UV light Test / 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals / Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

77/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page /1 of S:? -
00; - ,8-or/-o~-8<-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: ..geaSB @ 
Project No.: 6966 Sample Location: 77r,.,.. <!1"A_~C. 

Sampled By: r-e/UIB 
[] Surface Soil C.O.C. No.: B:~ -(Ui!. 

[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
~QA Sample Type: z:.Ue. 6'~/S;; [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7/2.3/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /t7 0 ::r 
Method: OPT ~ 

AJI4-
, 

Monitor Reading (ppm): AJ 4-

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 4° .... / 0~/S" c.J/h"c / 2! e~. :Jer ". ""<.. ~ Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

?:/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I"I- ot SJ 
0'".):> - 7'/3 . "'/2. ~'-i' -8/(.. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 8860SE€,t<: ) 

Project No.: 6966 Sample Location: 'r~ /I" & Co A .... J/<.. 

Sampled By: -r/{ / LA.!J 

[] Surface Soil C.O.C. No.: IJ/l - <.,),'3 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

,.:;{}:. QA Sample Type: r-!{/-' /.3~AAlI"(" [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7/2.,../97 Depth Color Description (Sand, Silt. Clay, Moisture. etc.) 

Time: i9-~(.) 
~ 

Method: OPT N4 -
Monitor Reading (ppm): /VA 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs -;;'0 .. -./ 0-1IJ w/ /-/C:" ./T;::s,)· ...-" Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs aoz. Jar Laucks 

TAL Metals f Cyanide aoz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH· Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle it Applicable: Signature(s): 

MSfMSD Duplicate 10 No.: 
See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagei3 ofS3 --
00:; -. 7:.~ -()/:/- u 1- ~",c. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: ~ 
Project No.: 6966 Sample Location: T""( //-' -&~A ",,'K 

Sampled By: T/!:/LAd' 
[] Surface Soil C.O.C. No.: B/'- O/S" 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 

:;::H::...QA Sample Type: z: "'.t . ." /-' /.J~AAl/C [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7/2.~·-/Y7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /512" 
Method: OPT AJA-

"""""=> 

Monitor Reading (ppm): N/+ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs -? (j ,..., (" I//"o.f /( W/AICI . .......-r~ -z. u ....... "l / ..--'" Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs aoz. Jar Laucks 

TAL Metals I Cyanide aoz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSO Duplicate 10 No.: 

~/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 1<7- of S 3 
OIJ J - ,,g . c) ~4 - cJ ,. - d~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: '~€l 
Project No.: 6966 Sample Location: r;{",-4 13 LA .N I<. 

Sampled By: T.-(. I.."A/3 
[] Surface Soil C.O.C. No.: BA!·c.)/~ 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

-:;H:. QA Sample Type: z:.."r ~;4 /:3LA;¥~<: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7/L619 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: i 2./0 
~ 

Method: DPT ,IVA- ...... 
Monitor Reading (ppm): /\/4 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA , 

SAMPLE COLLECTION INFORMATION: I 
t 

Analysis Container Requirements Collected Other 

TCl VOCs ~"MI //,:,. I W/#cl ~; . ...., -6'''''.) t../ Field GC 

NAPl .. UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or . 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ See note. 



<rfCD SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I" of S J 
003 - Td - Viti - 01 - a~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: OQ:i6B~l 
Project No.: 6966 Sample Location: TAI,o~~,c. 

Sampled By: 7;(.L.~.Ad 
Surface Soil C.O.C. No.: • [] ill! - v.le 

[X] Subsurface Soil 
(] Sediment Type of Sample: 
[] Other: [X] Low Concentration 

7ff QA Sample Type: T~/'" 8,-A;u"'- (] High Concentration 

GRAB SAMPLE DATA: 

Date: 7/Z,7/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /Z4 Q 

Method: DPT N~ ~ 

Monitor Reading (ppm): AJA-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs ~,.,I (/;,..IS w / (-( • ./ ~r 7-<- --- Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous I ron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: Z;4L See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
c -Page /' ., of ..) 3 

003 - r.8 -,N-r;; 0 '-', of/£:' 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oQ89=~~-@ 
Project No.: 6966 Sample Location: 77l.'//'"' 4~~,N-tt:.. 

Sampled By: r,c/LA8 
[J Surface Soil C.O.C. No.: 8-'(·oi!.'-J 

[Xl Subsurface Soil 
[J Sediment Type of Sample: 
[J Other: [Xl Low Concentration 
[J QA Sample Type: ~?I"" EL.04;V/<;" [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7/2e/'l7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /4t-5"c) 
Method: DPT NA ~ 

Monitor Reading (ppm): NA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs ~O",,-{ /,/;.,,/s WI({~\ ~ .......", Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z_ Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~4J!--See note_ 

~ . , 

~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page i 7 of S.1 
003· Td - 0",7 -~ ..... - 8< 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 003-~ 
Project No.: 6966 Sample Location: ·T,cl'p ff4AN/<... 

Sampled By: T,,( Lb'~ 
[] Surface Soil C.O.C. No.: ~" -0<..1 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
~ QA Sample Type: //("'''''' 8/A.AJ/<.... o High Concentration 

GRAB SAMPLE DATA: 

Date: 7!Zj/f7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 12./~ ..s;. NA-
Method: OPT 

Monitor Reading (ppm): ;4.JA 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 40m l 0"AtJ W///CJ ~ Bi!. ~iiU: ./r-<-) (.../ Field GC -NAPL - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals / Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals LalJcks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

74~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 18cf S3 
OCJ '1- 7.9 . 0; ~ - .:... ~ - /3/l.. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: ee~~E!'c?3J 
Project No.: 6966 Sample Location: T-'?,/' {/.~ ~N'< 

Sampled By: 7/t L.t.A6,. 
[] Surface Soil C.O.C. No.: 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
;ff-QA Sample Type: r-=t:U!.' t:..~A"""·'- [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9/9/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /~3:!-
Method: OPT ;VA- ~ 
Monitor Reading (ppm): /'///1 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 
-

SAMPLE COLLECTION INFORMATION: I 

Analysis Container Requirements Collected other 

TCL VOCs +, ...... r Y"t'J L.J/.//c " ~ 9ii!i lal': ,. ....... - Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be periormed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

h~~ See note. 

r I? 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page IfJ of S J 
003- T6'-0/7'-0/- 8.< 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: ~eB~ Project No.: 6966 Sample Location: --'i~//-;- . =-<. 
Sampled By: T~/~4~ 

[] Surface Soil C.O.C. No.: ltIC- oZ</. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration .* QA Sample Type: r.,cc.~ /lL-fN'/C [] High Concentration 

GRAB SAMPLE DATA: 

Date: fj/:F/f 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /~O 

Method: OPT ,;.1/) -Monitor Reading (ppm): /VA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 4()p../1//A(r 1.,...)/ ./,/CI" ~ Bil . .Ii1u: 7""'1:: ...-" Field GC 

NAPL - UV Light Test 
, 

4 oz, Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz, Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

.---~ See note. r~ '" 
/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page Zc.:lof $] 
oo~~ rS·, ()c::~. -<.:.I I - e.E. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: ~® 
Project No.: 6966 Sample Location: -C'~\ P BL.t\NL. 

Sampled By: 'T.e LL4B 

[] Surface Soil C.O.C. No.: t!. ~ -u c:.:::'-
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 

::tf QA Sample Type: z:;£.~ .8LA..vA:, 0 High Concentration 

GRAB SAMPLE DATA: 

Date: 'B~ _LDJ q 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /5"/0 
Method: DPT iVA ~ 

Monitor Reading (ppm): /,/A 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ' .. , 

Analysis Container Requirements Collected other 

TCL VOCs 2 oz. Jar Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or , 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

-~~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page z... (of 53 
0(.)3 - r~ -OZ.I -01-84-

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No:: .9913 68 @ 
Project No.: 6966 Sample Location: r'( 1,0 8/,A-,NA.. 

Sampled By: 7/{./'-""~ 
[] Surface Soil C.O.C. No.: g,q - oz...~ 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
~ QA Sample Type: Z"<!f,o /lL";N-C [] High Concentration 

GRAB SAMPLE DATA: 

Date: e/7/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 153'S"" 
Method: DPT 

AJA ~ 

Monitor Reading (ppm): iJ'* 
, 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs '" 0" I //i'" ( wi He ( ~J"r"'-7'~ (..,./ Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar laucks 

TCL SVOCs AND PCBs 80z. Jar laucks 

TAL Metals / Cyanide 80z. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH' Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 7~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page l.L of S J 

Project Site Name: NIROP FRIDLEY (Phase I) 
003 - T6' - ozz.-u'?til 

Sample 10 No.: sea 58 if 
Project No.: 6966 Sample Location: 7/{/~ 8/."pN/( 

Sampled By: -TR. LL",a 
[] Surface Soil C.O.C. No.: 8£-027 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

:::tr QA Sample Type: 7/t /,,_7 CJL,!4",/ K.. [] High Concentration 

GRAB SAMPLE DATA: 

Date: e/B/r7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /#:5', 
~ 

Method: OPT ,11//1- ,... 
Monitor Reading (ppm): /I/;f 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs ( z. j .:10_1 tI,A(5 w//TC/ 20%. dar /~ Field GC 

NAPl· UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: --r- ,/7 

See note. ~~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page Z~ of 5] 
t:/"'"l - rt!1 ..... I'-l-~, - a-...c 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: eea ~B<T'-<"') 
Project No.: 6966 Sample Location: .'/4r;," fi~ 

Sampled By: y t::.~A/J 

[] Surface Soil C.O.C. No.: BA... - Q;;:"-.:! 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[l QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: &/f~f7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: //~~ 
Method: OPT A/A- ~ , 
Monitor Reading (ppm): /IItfr 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ... 
Analysis Container Requirements Collected Other 

TCl VOCs +0,--1 1//,., t'r c-J /#c-- ! ~ Bi!. der ,>-"",-;; ..-/ Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

Tel VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): ---MS/MSD Duplicate 10 No.: 7~->Z-See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page -vf of S J 
~o:; .- T--:J - CJ Z V - '-"-IS,,( 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: .....,gea-~~· 6' 
Project No.: 6966 Sample Location: TAI'C' ,,;?L,A.NI<' 

Sampled By: t:. ;.t'" L c"';;1'r 
[] Surface Soil C.O.C. No.: Bpt- ():JO 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [l High Concentration 

GRAB SAMPLE DATA: 

Date: 6//iJlr? Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /2,.uc 
Method: OPT VA- ;9 
Monitor Reading (ppm): /V~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA j 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs ~~II//-t(r w ///c. f ~Bi!. ,jaF I~ - Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sh'eet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No,: /' ,,-

See note. Z7k~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

003- /?/. ()i:,.';; -0/ -6< 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: gga BBt'fi§ 

Project No.: 6966 Sample Location: C~/IP 8L4#1C 
Sampled By: 7/l !..LA-13 

[] Surface Soil C.O.C. No.: ~-v~/ 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 8/1//17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /~/S 
~ 

Method: DPT ,/IIA -
Monitor Reading (ppm): ~/.J.. 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs ~();<.I t/-~ /f w/#C( Z 02:. :Jal ?~ .) ~ Field GC -NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~h~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page tfo of S 3 

003 -reJ-J2fi>-<.J1 -8d 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: -QQa 68 ~ 
Project No.: 6966 Sample Location:/A." .... ,..? ~ .... < 

Sampled By: TA/D4d 

[l Suriace Soil C.O.C. No.: 8r.'- dli..-
[Xl Subsuriace Soil 
[l Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

'if QA Sample Type: Z2f .... c.? .tr~/f;JK [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9/r'8/r7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /~~-;J-

Method: OPT Nl+- -...:, 

Monitor Reading (ppm): "vA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs -90 1'*"1 ( J/., -.4/f t...u/ //c / ·~o:!:. :::Ji!u /7'4' --- Field GC 

NAPL . UV Light Test 4 oz. Jar - Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s) : 

MS/MSD Duplicate 10 No.: 5~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

PageG. 7 of S3 
00"1- 'rB- 027-Cl' 6R 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: gg~liii~ 
Project No.: 6966 Sample Location: r~/P-~NI<: 

Sampled By: TR.. t '-1\6 
[] Surface Soil C.O.C. No.: BR,c3"3 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
if' QA Sample Type: r.el.l' 8LANic. [] High Concentration 

GRAB SAMPLE DATA: 

Date: 8/1) / , 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /51-0 
Method: OPT AlA- ~ 

Monitor Reading (ppm): ,.,.~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs ~eNo, I V,.., I e.v/ He. I ~ e~. ::fSI ... -...c... ,..- Field GC 

NAPl . UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar. Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or . 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 
See note. 

~k--~-
/ " 



SOIL & SEDIMENT SAMPLE LOG SHEET 
Zf::J .-Page of~] 

003 - rd - <.,) 2. t:: -c/-a/! 
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: oOd iili ~ 
Project No.: 6966 Sample Location: T,;(/" t:1.~A_K 

Sampled By: r--t /~I$ 
[] Surface Soil C.O.C. No.: Jj£- () ~~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

*-QA Sample Type: 'Z:t:f t..,P /3cA",v-<. [] High Concentration 

GRAB SAMPLE DATA: 

Date: fJ/z,c;/f 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /bOo 

Method: OPT AlA ~ 
Monitor Reading (ppm): N~ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 4- (),.., I v".", I t.J/ //c / .., L;:;-,,-'../ ~ Field GC 

NAPL . UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

0~~ See note. 

/" 
, 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 2.1 of .s 3 
003 - "T/,J- 02..'1 -U/-BA:. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: ~Cr.g 
Project No.: 6966 Sample Location: r.-r/p Stt"'lN'/t.. 

Sampled By: T~LU9~ 
[] Surface Soil C.O.C. No.: d;{ -o:r, 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

.;H:' QA Sample Type: T~/e.. .dt.~N~ [] High Concentration 

GRAB SAMPLE DATA: 

Date: eLtJ/77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 1~2-o 

Method: DPT IV"1- -....,. 
Monitor Reading (ppm): ,uA-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 4o~1 v,A-1 W/h'CI '!cz.:jal p~1 ..-' Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs aoz. Jar laucks 

TAL Metals {Cyanide aoz.Jar laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: -----~ , See note. ~7~ 
/' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of S.] 

00;3 -Td- 0 30 -of - i3~ 
Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: gga 88 ® 
Project No.: 6966 Sample Location: ( ~J~ ~£"'AJI'<.. 

Sampled By: 7'</L;t9-g 
[] Suriace Soil C.O.C. No.: 1.5~ ~ 0.37 
[Xl Subsuriace Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

-At QA Sample Type: ;r-~t..;d 6.LA.,,-,N'(. [] High Concentration 

GRAB SAMPLE DATA: 

Date: a/Zz.../F7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /4:>5 
Method: DPT /VA- -~. 

-' 
Monitor Reading (ppm): ;()A 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA ! 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 4o~ / //,;" I t4J ///C { 2gz lar,r;::....c.J t-/ Field GC 

NAPL - UV Light Test 4 oz. Jar-- Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MSfMSD Duplicate 10 No.: 

-7~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page J / of 53 
00) -7"/3 - 03/- o/-~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: o!}Qa SB~ 
Project No.: 6966 Sample Location: T;-'( ;:;<:;LA""dC 

Sampled By: rA:./~B 
[] Surface Soil C.O.C. No.: Z,< -038 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
~A Sample Type: 741"~ .8L4/V/L [] High Concentration 

GRAB SAMPLE DATA: 

Date: P,/z..3/17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /l-/o 
Method: OPT N/f- ~ 

N~ --Monitor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 4-0 rs-./ t//~ IJ w/I-/C.I ..., /r..-t:..j ~ Field GC . 
NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals / Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 7~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page JLof 53 
003 -T~-u.3e -':'1-8< 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: QQa 68 e..c..) 
Project No.: 6966 Sample Location: T4/~ .d~~/'-

Sampled By: T/(/LrtB 
[l Surface Soil C.O.C. No.: 8.£ -~.1L 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
~A Sample Type: Z-..r,,;O /3~ /( [] High Concentration 

GRAB SAMPLE DATA: 

Date: 8/L.~/f7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.! 

Time: /3/~- N4 --.... 
Method: DPT .-' 

Monitor Reading (ppm): NA. 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container R~ments Collected Other 

TCL VOCs 40""..,/ t//A/~ w //r7'c-/ ~ / ,.-~ ~ Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle it Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page sJ of 53 
OO;]-TB C)3J-Ci-8~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: ~ 
Project No.: 6966 Sample Location: ra. 'P8i..A~"-

Sampled By: T,(. 1.1.1+-6 
[] Surface Soil C.O.C. No.: BI{ '()<l~ 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
~A Sample Type: T-</,;P ~ L-4# ~c. [] High Concentration 

GRAB SAMPLE DATA: 

Date: 8/ZS-/'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /~;-S- /11/1- -Method: DPT 

Monitor Reading (ppm): Al4-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 4 0 ,...,[ VI",. IS W/;¥CI ~ £~' 
. ~ u ... to'"~ ~ .--- Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle it Applicable: Signature(s) : 

MSIMSD Duplicate ID No.: 

~4~ See note. 

'" 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page34 of S] 

<:)(; 3 - TI] - eJ<I -<..'; - ~It. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: CC;) S i-:;-A... 

Project No.: 6966 Sample Location: T/l IF' fj'LAAJIC.... 

Sampled By: rF!. /UIt3 
C.O.C. No.: 

, 
[] Surface Soil BI2 - 09:.l 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 08 -i:," 17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /')/1.1 

Method: DPT 
.v~ ~ 

Monitor Reading (ppm): ,04 ;J 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 4J,.,/ LIAI w ///~ I .., ,~ / " ..-(..., ---- Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 80z. Jar Laucks 

TAL Metals I Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle it Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ---- ,~ , See note. /--;?/y~ 
/" 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 3~-of S3 
OC::f .- , 8 -..:. 3~--(; i - 6~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 88859 @ 
Project No.: 6966 Sample Location: "t"l'r/P $#I! -'9;V~ 

Sampled By: T F? /L.,-;O 
C.O.C. No.: • [] Surface Soil il./l . <-> <i- L. 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
~ QA Sample Type: r!t://' L!~AN/~ [] High Concentration 

GRAB SAMPLE DATA: 

Date: rl/Z/9 "7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /~S-.s-
Method: DPT /1/4- -
Monitor Reading (ppm): IvA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Reguirements Collected other 

TCl VOCs 40/.11/ ~""'/J W/h"c:1 ." '/""51- ~ Field GC , 
NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals / Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate to No.: 

~~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page .J~of S-] 

CO~- TB -o3~ -0\ - 'i1K 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: eeaS8 ~ 
Project No.: 6966 Sample Location: \R\~ 8'L4NK.. 

Sampled By: T~ L .t:AB 

[] Surface Soil C.O.C. No.: BR- o4~ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

--:{of QA Sample Type: r~/.p B~4,A/65:.. [] High Concentration 

GRAB SAMPLE DATA: 

Date: 3/3/~7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /53 0 

Method: DPT Nt\ ..... 

Monitor Reading (ppm): NA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA j 
SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 40_/11,,& w/#c/ :;! gil lilt T~ V- Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 8oz.Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 370f 53 
003 -76' - oj-7-0 ". -/.3-'l... 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: gQi ei q;:p. 
Project No.: 6966 Sample Location: 7;(/,0 8Z.-fAl/L 

Sampled By: "//(/648 

0 Surface Soil C.O.C. No.: BA" -o¢t;£ 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

;a:: QA Sample Type: -r.elr' ,8~,A./,<: [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9/a/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /..s-2-0 
Method: OPT ,N',.¢ ~ 

Monitor Reading (ppm): .IV 4 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: •.... 

Analysis Container R~ements Collected other 

TCL VOCs· 46_/t..J~ "/ ... l' /::<..,.j ~ Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs aoz.Jar Laucks 

TAL Metals I Cyanide aoz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

5~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Pagey8 of S3 
003 - 7(3 - 038 - (u -" B..-t. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: CC::3 ~II 62 
Project No.: 6966 Sample Location: T 4 / ~ LJLAA//C 

Sampled By: T~/LAI3 
[] Surface Soil C.O.C. No.: z,,;rz' - O~b 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
~A Sample Type: r.e' / ~ LJL.4/V/C o High Concentration 

GRAB SAMPLE DATA: 

Date: 9/~ /'17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: ,,'-5"/:5- IvA --:;:... 
Method: DPT 

Monitor Reading (ppm): N ~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Re_quirements Collected Other 

TCL VOCs 4a/1? / t/,lA If t.v ///C / .'>. Lr~ t..-/ Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 7~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ~7 of SJ 
dO 3 .- 78 - 03~ ·0/-6''< 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: ~ 
Project No.: 6966 Sample Location: ~.....v,e 

Sampled By: T/f' /LA6' 
o Surface Soil C.O.C. No.: 8/1- O¢z 
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 

-:;::It''QA Sample Type: "/A~ .dLA",:...JAC [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9/b/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

Time: /3?CJ 
~ 

Method: DPT '#A ? 

Monitor Reading (ppm): ...vA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Rquirements Collected Other 

TCl VOCs M..."I 0iff 15 6J//-/CI ' u, ... a" ./"3L '--"'" Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals f Cyanide Boz.Jar Laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page.:E of 53 
003- Td- d1u·-cJ{ ,SI!. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: -eer:l-~B ~ 

Project No.: 6966 Sample Location: T/C/~ Q£R.N/(. 
Sampled By: T/l. LLt18 

[] Surface Soil C.O.C. No.: 8./-. oq,s 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

-;traA Sample Type: ;zzt.lC!. LJ L ,J.AJ IC.. [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9/7/'17 Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

Time: /3 00 
~ 

Method: OPT r/~ -
Monitor Reading (ppm): AlA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs 40-1 U,,' ~ I .. W/#c I 2Qo; .IM-ff~ -- Field GC 

NAPl - UV Light Test 4 oz. Jar- Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals 
, 

laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle it Applicable: Signature(s): 

MS/MSO Duplicate 10 No.: 

-;e;;~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

page#of~-3 
OCJ-Td '041-01-8;< 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: =DO~ 
Project No.: 6966 Sample Location: =~~LA)IJ K 

Sampled By: 7~/LAd 
C.O.C. No.: • 

[] Surface Soil 8£ - O4fj. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
[] QA Sample Type: 'f""t.~ t!J~/i.; iC [] High Concentration 

GRAB SAMPLE DATA: 

Date: Y /A/9 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /5~";-
,vA ~ 

Method: OPT -
Monitor Reading (ppm): AJ4 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Rell.uirements Collected Other 

TCL VOCs 4fJ}I, / V,/I·LS W//IC I ~ DZ. jar!'7""'1 ../ .-"" Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle it Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 4Z ot S3 
''0 J - 7-:3 . o~, -Ol-fJ#C-

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: ssa SB(§:: 
Project No.: 6966 Sample Location: ·/~r /~ ,(3LAAJ/{ 

Sampled By: rij'-At.5 
[] Surface Soil C.O.C. No.: Au;: - c:> -s..;, 
[Xl Subsurface Soil 
[] Sediment - Type of Sample: 
[] Other: [Xl Low Concentration 

.:;8(QA Sample Type: z:../(.// .,JU ... A-/\j K... [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9/!)/17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: / 3~j-
Method: OPT NA- -.... 

/' 
Monitor Reading (ppm): tVA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs ~o,.., , ()/~ l S" I...J/ /yC-( .., 
~ .-- Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals / Cyanide 8oz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

?~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page43 of .$"3 
c:JO]- rd- O¢J . o/-2/-<. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: QQ~ s~-<-) 

Project No.: 6966 Sample Location: T-<;,;tII ,&~ A:" 
Sampled By: T/( /~(2.. 

[] Surface Soil C.O.C. No.: L3.< - 05;/ 
[Xl Subsurface Soil 
[l Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

.;;ff QA Sample Type: T'-<r/ ..d'L~#/C [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9/r 5""/77 Depth Color Description (Sand, Silt, Clay, Moisture, etc., 

Time: /5" 2f:r 
Method: DPT /-/111 --Monitor Reading (ppm): N4 

-/ 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCl VOCs "7(/;..,/ {//.-IJ w///c./ -;;:-~ '-"'" Field GC 

NAPl· UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 8oz. Jar laucks 

TAL Metals I Cyanide 8oz.Jar laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + or . 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 
See note. -7~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page44 of S .J 
o 03- 7~- c)4-f/- u/- B~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: CCJ sa t:@ 
Project No.: 6966 Sample Location: 7£ // /l~:!1.#1t 

Sampled By: T~/L4.B 
[] Surface Soil C.O.C. No.: 73", - 0 5- 2-
[X] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [X] Low Concentration 
j¥QA Sample Type: /""£// /.J~N'I( [] High Concentration 

GRAB SAMPLE DATA: 

Date: 3//6h7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /6 Go 
/VA- --Method: OPT 

Monitor Reading (ppm): /VA 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range In ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 401"11 VI.,. I f W//lC.1 ? n'7 .. 1, .. 5-'t.J." ~ Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh" Collected in jar with metals Laucks 

Ferrous Iron" Collected in jar with metals Laucks 

Sulfides" Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle it Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

Z7~/ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
-,c' 

Page4' ....... of S] 
003 - /~ - ot£~ -0/ - &<.. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: -ee3"q~ 
Project No.: 6966 Sample Location: ""TRIP .8'L.A,<J-<-

Sampled By: T,e /L-4-8 
[] Surface Soil C.O.C. No.: d~- 05-3 

[Xl Subsurface Soil 
[J Sediment Type of Sample: 
[J Other: [Xl Low Concentration 

"1f-QA Sample Type: ,L'?t'//' ~,c. [J High Concentration 

GRAB SAMPLE DATA: 

Date: ~////?7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /9/~ 
A/A -.,... 

Method: DPT ~ 

Monitor Reading (ppm): .AJ4 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 4o~1 1./ /A if r..,; / #,c I· ... T..y~ ~ Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs 80z. Jar laucks 

TAL Metals I Cyanide 80z.Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH" Collected in jar with metals laucks 

Eh" Collected in jar with metals laucks 

Ferrous Iron' Collected in jar with metals laucks 
Sulfides' Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

" Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~ See note. /-
./' /' 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page4~of SJ 
00') ·-r~~()44. ~ o{ "B~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: c99a.e;ic7?<) 
Project No.: 6966 Sample Location: 'T~//-' 8~A,N/C 

Sampled By: T~/~-4$ 
[] Surface Soil C.O.C. No.: &Ii. - ()54 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

-=*¥ QA Sample Type: 7~/.17 /fLANK. [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9//8/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /2...05- -#4-Method: DPT --
Monitor Reading (ppm): #A 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: i 

Analysis Container Requirements Collected Other 

TCL VOCs ?()~I 1//",,/) w/ ,Her ~ . tr.-c ~ Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH' Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~/~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page47ofS3 
003-7$- 047-01-&<' 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 
~LA#'<' Project No.: 6966 Sample Location: 

Sampled By: /,</U6 
[] Surface Soil C.O.C. No.: 8~-o ... 5'~ 
[Xl Subsurface Soil 
o Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

;:W QA Sample Type: Z:4f/ .BtC-AN/c.... [] High Concentration 

GRAB SAMPLE DATA: 

Date: <J/1J'/17 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /~Zo 
Method: OPT .-vA ~ ,. 
Monitor Reading (ppm): N'4 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCl VOCs 9t>..-..,r J//A/r W/.;IICI ·?nz...J/7dJ V Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar laucks 

TCl SVOCs AND PCBs Boz. Jar laucks 

TAL Metals I Cyanide Boz. Jar laucks 

Total Organic Carbon Collected in jar with metals laucks 

Hexavalent Chromium Collected in jar with metals laucks 

pH· Collected in jar with metals laucks 

Eh· Collected in jar with metals Laucks 

Ferrous Iron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOl 
UV LIGHT TEST RESULT (circle one): + or -

Circle it Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 7A~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 480f S] 

aJ 3·~ 78·' v4- fj - (j,. - rl-"l.. 
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: -Oll'3 i9 (fit 
Project No.: 6966 Sample Location: 7&/ 4LANr<-

Sampled By: 7,;(..~(J 
[] Surface Soil C.O.C. No.: BIZ - osc;. 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

;W-OA Sample Type: "Z'4.t..c:. ,(l~N/c::... [] High Concentration 

GRAB SAMPLE. DATA: 

Date: y/.!..()/r7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /3/" 
Method: OPT N/4 "" Monitor Reading (ppm):NA-

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs -fO ~ / 1// '" IJ ~#C./ 2! oz. j:!r ( /"]::i-; ./ Field GC 

NAPL· UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 8oz.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 7~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page4.9 of S 3 -

Project Site Name: NIROP FRIDLEY (Phase I) 

OO~ -78- <.)4-.9-0/ - 8.< 
Sample ID No.: QQC! SS<J,:j) 

Project No.: 6966 Sample Location: f R. \ P j3LA .... ~ 

Sampled By: TR {.t-'\B. 
[] Surface Soil C.O.C. No.: iI"-.-oS7 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
if QA Sample Type: 77e /,P .t1L..4 IV It. [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9/2.1/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /"://0 
Method: OPT NA 
Monitor Reading (ppm): N 4 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 4tiAl',/I//,#/J N//7f:-( ., ... .,. I~-c.· /' Field GC 

NAPL - UV Light Test 4 oz. Jar-- Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals / Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle r;me): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

h~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 5 u of .r 3 
d 0 3 -T4-0:5o - 6/ ~$...e 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: . OO'-~ 
Project No.: 6966 Sample Location: k~~K 

Sampled By: 7A: <:.,;p.4 
[] Surface Soil C.O.C. No.: R~- os-a 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
~QA Sample Type: UV ~~~/C. [] High Concentration 

GRAB SAMPLE DATA: 

Date: y/U/y7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /6~-a -... 
Method: DPT ..<)4 /' 
Monitor Reading (ppm): #4 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 
SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 4()~1 UA-I"i (.AJ/~/LI -rv .... "'f"'f/~) ~ Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs 8oz. Jar Laucks 

TAL Metals I Cyanide 80z.Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle ir Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 51 of S] 
00] - T6'- CJ~-/- cI/- .s.,c 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: ..aga~ 
Project No.: 6966 Sample Location: 7.<: ~,.f 

Sampled By: 7""'< / L.# d 
[) Surface Soil C.O.C. No.: ,a/z··c)5"9 
[Xl Subsurface Soil 
[) Sediment Type of Sample: 
[) Other: [Xl Low Concentration 

-:Q:::::...QA Sample Type: ZL:t'lj'P &~", .AI/~ [] High Concentration 

GRAB SAMPLE DATA: 

Date: 7/2J/97 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /4Zr 
~ Method: OPT AlA- ". 

Monitor Reading (ppm): A/~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs ~A / ///Alf l<.J/ //CI .., L7~ ~ Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

~~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 
/"L 

Page? of S3 
O()3-TtS -052- ,)1- 8-'t. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: QQaSB-~= 
Project No.: 6966 Sample Location: 7</;0 ,., K.. 

Sampled By: T-<.. / L!1.?L 
[] Surface Soil C.O.C. No.: alft. -bbo 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration '"'* QA Sample Type: Z:/l./~ AL"".Jt'C [] High Concentration 

GRAB SAMPLE DATA: 

Date: 9/Z9/f/ 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /?~O 
~ Method: DPT "vA- -' 

Monitor Reading (ppm): NiJr 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected other 

TCL VOCs 40,. .. ./ (/;",(5 W/lfc.t ~~<7~ ~ Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCl SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

74~ See note. 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 530f S] 
G>~3 - Tt!$ - 0 SJ - VI' - 0" 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: a@Q~ SB ~) 
Project No.: 6966 Sample Location: ~"'...:"~""I'C 

Sampled By: r/C/~6 

[] Surface Soil C.O.C. No.: tS~· o6Z 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

--j.f:: QA Sample Type: r~// ;tfLAN/C [] High Concentration 

GRAB SAMPLE DATA: 

Date: ~/Z:;)L?? Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: /~~ 
Method: OPT /VA-
Monitor Reading (ppm): A/ "'-
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container R~uirements Collected other 

TCL VOCs 4{J.- / (..//4{f ~//-/c./ ~'> ,./,. 74 ----- Field GC 

NAPL - UV Light Test 4 oz. Jar Field Test 

TCL VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z.Jar Laucks 

TAL Metals / Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh· Collected in jar with metals Laucks 

Ferrous I ron· Collected in jar with metals Laucks 

Sulfides· Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: ~4L See note. 



APPENDIX A.3 

) SAMPLE LOG SHEETS FOR QUALITY ASSURANCE/QUALITY CONTROL 
SAMPLES - SOURCE AND DI WATER 



GROUNDWATER SAMPLE LOG SHEET 
Page ) of !L 

003 ~ 5'w- ooi- d~ 
Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: BB8'1~® 
Project No.: 6966 Sample Location: '~u.'J HL() 

Sampled By: r~ 
[] Domestic Well Data C.O.C. No.: L7L- 00" 

[] Monitoring Well Data 

~;::::;~ IO~,Z*~ 
Type of Sample: 

f~l Q~R9F ~OJ911 +¥P9: [Xl Low Concentration 
';:l(: QA Sample Type: ~oi~"\.t: [] High Concentration 

SAMPLING DATA: 

Date: 7/1(./97 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /3/:r Visual Standard mS/em De,::rees C NTU m2/l % NA 

Method: });~.('c..1- .P.I~" NA- - I~A 

PURGE DATA: 

Date: / Volume pH S.C. Temp. (C) Turbidity DO Salinity .......c"OIor 

Method: / Initial ~ 
/ ~ 

v 
Monitor Reading (ppm): 1 

Well Casing Diame~aterial 2 V 
Type: ~ 3 / 
Total Well Depth -"D): J.ifr" ./ 

V 

Static Water Lpel (WL): / 
One CasinsrVolume(gaIlL): ./ 
Start Puie (hrs): /' 
End~ge (hrs): /' 
To~ Purge Time (min): / 
Itotal Vol. Purged (gaIlL): / 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCL Volatiles HCI (3) 40ml VOA Vial ~ 

TCL Semivolatiles NA (2) 1 L Amber Glass W"" 

TCL PCBs NA (2) 1 L Amber Glass ~ 

Cyanide NaOH (1) 500ml HOPE (./' 

TAL Metals (Total) HN03 (1) 1 L HOPE ----TAL Metals (Dissolved) HN03 (1) 1L HOPE 

HEY C.lflfoJYlI,;a-" NO;.JJ .) ''-1-10/& --
OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: Nit ft. Filtered TAL Metals Sample 10 ~ TW- ,.y',f -9 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

77/~ 



GROUNDWATER SAMPLE LOG SHEET 

Pagez' of ~ 
00:3 - ~- IN - t:J P 2.. - of 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 88S-'f'vO-~ 
Project No.: 6966 Sample Location: J?T Wit A.. 

Sampled By: T/l 
[] Domestic Well Data C.O.C. No.: '-T~ -oc.c;; 

[l Monitoring Well Data 

TE"~Fe~;tr:~ I I1'~Et:t: u;:> 
Type of Sample: 

,pq GtR8F Well +Y13e: [Xl Low Concentration 

-£QA Sample Type: Sou'(c-c. wl!Hlc"",,- Dr o High Concentration 

SAMPLING DATA: 

Date: 7//~/~7 Color pH s.C. Temp. Turbidity DO Salinity Other 

Time: /33S- Visual Standard mS/cm Degrees C NTU mg/l % NA 

Method: ]);,'-rd ;p., <.(~ /VA- ,. NA 

PURGE DATA: 

Date: Volume pH S.C. Temp. (C) Turbidity DO Salinity ~ 
Method: Initial ~ 
Monitor Reading (ppm): 1 ----Well Casing Diameter & Material 2 ----Type: 3· ~ 
Total Well Depth (TO): ,J I~ _____ ....-

Static Water level (Wl): ~ 
One Casing Volume(gal/l): ~ 
Start Purge (hrs): .,..., 7' 

End Purge (hrs): ~ 
Total purg~in): 
T~. Purged (galll): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial '-"'" 
TCl Semivolatiles NA (2) 1 l Amber Glass ~ 

TCl PCBs NA (2) 1 l Amber Glass ~ 

Cyanide NaOH (1) 500ml HOPE ~ 

TAL Metals (Total) HN03 (1) 1LHDPE ~ 

TAL Metals (Dissolved) HN03 (1)1lHDPE 

IIE.~ CHLI,,,,;,d'- NI,vE (I) IL t¥~,PJ ~ 

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: 1\111- ft. RO.red TAL Mcl.l, S.m,l. ~ 003-1W. A//j- -F1 

L(..) t- ff ,c() ¢ Z-
~ 

~/Cc.1t- CH~ ~'-"'" t- O;; • 

/kt..~"""4 n~ nS"K-'!S 760/~ 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

7-7~k 
,/ 



G~J~ 
SOIL,. 8S9IME]JT SAMPLE LOG SHEET 

Page "3 Of...:L 
C'o'3 - SW - C)O J - (.) l 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: 003 ii 

Project No.: 6966 Sample Location: MS- of 
Sampled By: .J(. 

0 Surface Soil C.O.C. No.: OO~()L 

[X] Subsurface Soil 
0 Sediment Type of Sample: 

0 Other: [X] Low Concentration 
""f:JLQA Sample Type: //Aw/ /YJ. c.J ,;::-~ (}'" 7/,.'///At. 7ivc(::l1 High Concentration 

:;l 

GRAB SAMPLE DATA: ,:' :":',"":,,,)':':'::':""""":;" '::: :' ,:,:,:::'" ",', " :':'"" ",',,>':::',:: ,":' ':',',"::':""',:, " ,',::'<:': ,:::U'\:(::): 

Date: /0/Z7/17 Depth Color Description (Sand, Silt, Clay, MOisture, etc., 

Time: (Jjju -Method: Rotosonic Drilling /..IA-
Monitor Reading (ppm): ;'14-
COMPOSITE SAMPLE DATA:;;':::: ',',',: ' "\:::'::':,'::: ":::::::;\::",,<:,,,:-::: ,,::i::::;;::,::, ', .. '" :::':, :,'::i:"""::' 

Date: Time Depth Color Description (Sand, SIlt, Clay, Moisture, etc., 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION::'· .. :.;':::::::,,',.,:.' ':::.,.';' ::':':.,,:,:: 
::' :,." ":" ";':':.': 

Analysis Container Requirements Collected other 

TCl VOCs i! •. dar 4<-J"., I V,"'1 If c...¥....: "'c I Yes Laucks 

NAPL - UV Liaht Tl'!st v_ c; T. 

SYcJCs I(z) 4/AJ ( "f,--6t!'-<. /L. Yc l'7;(..j L"ucK5 
~Cl'5s ,. , yc) I 
;N1'~1 ~~,lflr I~ /£ w/ /7/1/C/"J yc5 J 
(! y",..J//J.,f 5-O"~;-t'7/ /'£ (.AJ / ,A/w. 0/7" y'.£S '" 

OBSERVATIONS I NOTES::: .:: .. : . ,,::.:::,:::::\, :'.::', MAP: .,:.:":::::::::'::~:' .:.i::':" :.,,::',:':::::':".':,':::: ,', 

UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable::' ":,:' :',.,:.,.:>:.""::';;:: .:,:':.,: . <'::'::'::::",:':",,/: Signature(s): 

MS/MSD Duplicate 10 No.: ~/~ See note. 



G-/'o~v-J~ 
-SOIL & SEDIMENT SAMPLE LOG SHEET 

Page 40f..1. 
,oo')-SW-O.:l<;t. -0/ 

Project Site Name: NIROP FRIDLEY (Phase II) Sample ID No.: sea-Sit-=" 

Project No.: 6966 Sample Location: Ms-Z9 

Sampled By: TA:-

D Surface Soil C.O.C. No.: C)o<7Z/Z-. 
[X] Subsurface Soil 

0 Sediment Type of Sample: 

0 Other: [X] Low Concentration 

~ QA Sample Type: ,I'~"r' ~'"" ~d"" ,;/,//7/,,[. /;f",,< 0 High Concentration 

GRAB SAMPLE'DATA:,' ':', '.', ,;",,{':.,:,. "",'>' '>"':\':'-':"""""'" ,.,',',.'" "", ',' ., ,'. ':::";0;.,: .' ,,,.,-.;:,;,, .. "" ,."')"."" .... ,' "". ""':"""",:,'.':'\:;"''''"",,,.,,,,,.,,,,,, 

Date: /z./d~/77 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

TIme: /8z..~ 
Method: Rotosonic Drilling ,v"," ~ 

Monitor Reading (ppm): ,AJ~ 

COMPOSITESAMPLEDATA:j;:( " :,:,'.; "<:;,""",".,." .. "",. ',' ;.c::: :::;;;:: <:.".;,:,. ,"",.,,"., .. '"",,"'"'' "','d 

Date: Time Depth Color Description (Sand, SIlt, Clay, Moisture. etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA , 

NA NA NA NA , 
SAMPLE COLLECTION' INFORMATION:,"'· "': '):'" ,,' ,,' "",' '", ? 

Analysis Container Requirements Collected Other 

TCl VOCs 2 oz. Jar Yes Laucks 

NAPL - UV Ught Test sm. zip-lock-bag Yes Field Test 

OBSERVATIONS J NOTES: . ':<.,,, .... ,:., ... """""",',"'J/' '\ "',.,, , ...... ,,',,',"(', " .... "','i) MAP:" ",""':<"?:/" 

W LIGHT TEST RESULT (circle one): + or -

Circle if Applicable:',' """ ",,,',,,,,,,'",""''''-'.,'',,, ""::'''''''/'::'' .. "" ":,"\':,:,"""'(',:"'-"" . ,'" """"':';)';'::' Signature(s): 

MS/MSD Duplicate ID No.: 
See note. 



GvovJ~~ 
SQlb & SCf3IMEr<J'f SAMPLE LOG SHEET 

Page I of 3 
()~;)- ::)'", - oc; - O~ - 8'1{ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: QQ. Iii !{T"',:'" 
Project No.: 6966 Sample Location: -PI I-ta...U 

Sampled By: T-t 

[] Surface Soil C.O.C. No.: ~(JU1 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

'if' QA Sample Type: SOr../A..c.<-. t.../..t tEA. 12t: [] High Concentration 

GRAB SAMPLE DATA: 

Date: ." N. I 'j -, Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: °9z...:. 
Method: DPT Nit- ~ 

Monitor Reading (ppm): 1U4 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: ... 
Analysis Container Requirements Collected other 

TCL VOCs 40 1'""\ l v"A 1$ ~/11~' 
.., 

/"7"t.r Y" Field GC -NAPL· UV light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz. Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

• Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

UV LIGHT TEST RESULT (""'e •• 0 . On separate sheet by FOL 

Lof:#- r0 4l- ;.fA 

£tCtA Cw!/tl. Co. 

Circle if Applicable: Signature(s): 

MS/MSO Duplicate 10 No.: £jk~ See note. 



~~~ 
SOIL & SEDIMENT SAMPLE LOG SHEET 

Page ·z.-of 3 
0(.) 3 - ~-r( - oc.:,::.. -0. - SA. 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: -ggaSB~ 
Project No.: 6966 Sample Location: "Dcc:: ... ..1 rh.C 

Sampled By: T"'-
[] Surface Soil C.O.C. No.: 8,e·or.:.} 

[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 

::H" QA Sample Type: Scw~c.£ I-tz. <.! - i>.rc'-v ..... /ft.,) [l High Concentration 
F4 ... ..., -I .. .;: //;I...,r 45£D 10 1>~ n.tt(...k~ I 50;/ SUdPS 

GRAB SAMPLE DATA: 

Date: 71 It.I'}? Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 0'3""" 
Method: DPT AI,," ~ -Monitor Reading (ppm): ,<J~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: .' . 

Analysis Container Requirements Collected other 

TCl VOCs 40,.....l V"~'J W//-/C ( 'u,. u ..... 79- I/"' Field GC 

NAPL • UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs 80z.Jar Laucks 

TAL Metals I Cyanide 80z. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous Iron' Collected in jar with metals Laucks 

Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples deSignated for hexavlent chromium matrix spike analysis. 

+;¥A-
On separate sheet by FOL 

UV LIGHT TEST RESULT (circle one): 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~~~ See note. 



{;.ro~ IV 4 It:,~ 
SOIL & Sf!DIMEN"f SAMPLE LOG SHEET 

Page.3 of '3 
00.3 -5 W - 003 "0 ~-~ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: 888 sa 
Project No.: 6966 Sample Location: ~"':-c Up'<:.,.-

Sampled By: TA...-
[] Surface Soil C.O.C. No.: /3/l - Q6° 
[Xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [Xl Low Concentration 
~QA Sample Type: Sd~-<'C.e... WAI'.£"A- - R,~ [] High Concentration fct,2~ 

--.- j C;v/"';;~",,;oJ H2.CI v.sEd..".. .. j).£.,-",.,J ,s"o/S BA c. 
GRAB SAMPLE DATA: -
Date: 9/2/,//'V Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

TimeZOIS ~ 
AlA-Method: DPT 

Monitor Reading (ppm): AJ~ 
COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

NA NA NA NA NA 

Method: NA NA NA NA 

NA NA NA NA NA 

Monitor Readings NA NA NA NA 

(Range in ppm): NA NA NA NA 

NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

TCL VOCs 
.. . .;to"..,/ t/,-.,,/s w/ del i! !I!. dar /7"~ , ..-/ Field GC 

NAPl - UV Light Test 4 oz. Jar Field Test 

TCl VOCs 2 oz. Jar Laucks 

TCL SVOCs AND PCBs Boz.Jar Laucks 

TAL Metals I Cyanide Boz. Jar Laucks 

Total Organic Carbon Collected in jar with metals Laucks 

Hexavalent Chromium Collected in jar with metals Laucks 

pH" Collected in jar with metals Laucks 

Eh' Collected in jar with metals Laucks 

Ferrous I ron' Collected in jar with metals Laucks 
Sulfides' Collected in jar with metals Laucks 

OBSERVATIONS I NOTES: MAP: 

, Analysis for pH, Eh, ferrous iron and sulfides will be performed on 
samples designated for hexavlent chromium matrix spike analysis. 

On separate sheet by FOL 
UV LIGHT TEST RESULT (circle one): + or -

Circle if Applicable: Signature(s): 

MS/MSD Duplicate ID No.: 

Z;;~ See note. 



APPENDIX A.4 

SAMPLE LOG SHEETS FOR lOW (FRAC TANK STORAGE WASTE WATER) 



GROUNDWATER SAMPLE LOG SHEET 

Page I of 2. 
0 63 - :::CP- 00/- 01' ~U.5c 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: P' 
Project No.: 6966 Sample Location: ~~ 

Sampled By: .I '-
[] Domestic Well Data C.O.C. No.: 4z", -0 4? 
[J Monitoring Well Data 

~E'14paQ~ al~~' IIHI!iIaL 2>,.,L~~ J>E<:~'" liz. ~ 
Type of Sample: £.-.T~- o~-o 

[Xl Other Well Type: [Xl Low Concentration 
[J QA Sample Type: o High Concentration ~ 

001- Z D~ol..'o I 
SAMPLING DATA: 

Date: 10·Z. - 9 7 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: I~tfl:r Visual Standard mS/em Dl!I:rees C NTU ml:ll % NA 

Method: 7C".Mt .. ...J /J",; /r->-c... NA 

PURGE DATA: 

Date: Volume pH S.C. Temp. (C) Turbidity DO ~ Color 

Method: Initial ~ 
Monitor Reading (ppm): 1 ~ 
Well Casing Diameter & Material 2 ~ 

I-"" 

Type: 3 ~ 
V" 

Total Well Depth (TO): ~ 
.-

Static Water level (Wl): ~ 
f-"'" 

One Casing Volume(gal/l): ..,.. V 
Start Purge (hrs): ~ 
End Purge (hr~ 
Total P~ime (min): 

:~ Vol. Purged (galll): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial V J TCl Semivolatiles NA (2) 1 l Amber Glass 

TCl PCBs NA (2) 1 L Amber Glass 

kl~ Cyanide NaOH (1) SOOml HOPE 

TAL Metals (Total) HN03 (1)1lHDPE 

TAL Metals (Dissolved) HN03 (1) 1L HOPE ) I'Alrs Af4 (ll IL. A_~(.A.. C/."s-J .." 

~ ~ :rYI #A r II i L..N /J/-'e c.-" ./ 
, C!. d I) H, SOC{. ,... .... J \ JL rI"./'~ '-- - ~t~ 

~ -
08 

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: AJA- ft. Filtered TAL Metals Sample 10 No.: 003-TW- ~~ -F1 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: 

~/~ 



GROUNDWATER SAMPLE LOG SHEET 

Page~of.2 
003-ID -003 - at 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: OQ~~" @) -rr 

Project No.: 6966 Sample Location: ;:-/t/tc... 7/J.N&J:7/r I¥ L 
Sampled By: n< 

[] Domestic Well Data C.O.C. No.: 004 I 'j -
[] Monitoring Well Data ~ 

Type of Sample: 
[Xl Other Well Type: l:iiMI=IQ-EII .I.Dw lXl Low Concentration 
[] QA Sample Type: 1~\J .. w~:tq 6.wtl [] High Concentration 

SAMPLING DATA: 

Date: /z..!Zz..1"97 Color pH S.C. Temp. Turbidity DO Salinity other 

Time: d;ClU Visual Standard IllS/ew Degrees C NTU rng/l % NA 

Method: tJA i!~A- AI p.. ..... NA 

PURGE DATA: 

Date: Volume pH S.C. Temp. (C) Turbidity DO Salinity C~ ---- """" Method: Initial 

Monitor Reading (ppm): 1 -----Well Casing Diameter & Malenal 2 ~ 
r)~ 

-----
f-"" 

Type: 3 

Total Wen Depth (TO): 1"./ V-

Stalic Water Level (WL): ..,/' V-

One Casing Volume(gaUL): ~ 
~ 

51a,t Purge (hrs): ./ 
V 

~ 
.-, 

End Purge (hrs): 

Total Purge T~): 
Total ~rged (gaUL): 

a-AMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCL Volatiles HCI (3) 40ml VOA Vial / 
TCl Semlvolatiles NA (2) 1 L Amber Glass 

Tel PCBs NA (2) 1 L Amber Glass 

Cyanide NaOH (1) 500ml HOPE 

TAL Metals (Total) HN03 (1)1LHDPE 

TAL Metals (Dissolved) HN03 (1) 1 L HOPE 

£'/lffs NA (Z) IL ,LJ,.....~~". 6/""s\ c-/ 

/);-1 c: iSS" flA (, i ILHf}~e <--
'(100 /lz. 50 <;t ()) // ,J-//Jpa- ~ 

, 

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: N~ ft. Filtered TAL Metals Sample 10 No.: 003-TW- ,.v~ -F1 

F,,(IJ c. ,,,NI< S>9/7?~~ . - /tff~/la~erV!4 li:.l~ of 7,:4 ....... -1:.r '/ ~r#C 

~ 7ftl~/!1 

Circle if Applicable: Signature(s): 

MS/MSD Duplicate 10 No.: ~~ 



GROUNDWATER SAMPLE lOG SHEET 

Page;LofZ 

Project Site Name: NIROP FRIDLEY (Phase I) 
ooj-z..o- ~(}' ( 

Sample 10 No.: 003 "FW.~' 
Project No.: 6966 Sample Location: R"',,- /'4,.,/C I 

Sampled By: /~ 

[J Domestic Well Data C.O.C. No.: ooq/~ 
IJ Monitoring Well Data IEM~"'eL' 

Type of Sample: 
[Xl Other Well Type: . ~~ ~ .LOW (X] Low Concentration 
[] QA Sample Type: ~41 t;J~ L Oe. v. WH(! I{I! [] High Concentration 

SAMPLING DATA: 

Date: ///3'/18 Color pH S.C. Temp. Turbidity DO Salinity 

~ Time: Z<.J)- -' Visual Standard ruS/ew Degrees C NTU mg/l % NA 
Method: /.SA / I.f /f- ~ NA 

PURGE DATA: - ----. 
Date: Volume pH S.C. Temp. (C) Turbidity ~ Salinity Color 

Method: Initial ~ 
Monitor Reading (ppm): 1 ,..,.-' 

V 

Well Casing Diameter & Material 2 ' III ~ 
TVpe: 3 ~ 
Total Well Depth (TO): ~ 
Static Water level (Wl): /' 
One Casing Volume(gaVl): V 
Start Purge (hrs): / 
End Purge (hrs): / 

Total Pur~ (min): 

T~. Purged (gaVL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles Hel (3) 40ml VOA Vial ~ 
TCl Semrvolatiles NA (2) 1 l Amber Glass 

TCl PCBs NA (2) 1l Amber Glass 

Cyanide NaOH (1) 500ml HOPE 

TAL Metals (Total) HN03 (1) II HOPE 

TAL Metals (Dissolved) HN03 (1) 1l HOPE 

,17/1/"/5 /VA- (2) IL A_-br'/ 4~ i S ~ 
L;?h" £' /'55 ,;V~ r I ) J/' #tJ~C ~ 

'Cr..JP /l'z.5 0 V 0~ /L #f)/~ ~ 

OBSERVATIONS I NOTES: 

Slick liP Of /2'/e abOve grOUnd lever. fl. FIltered TAL Metals Sample 10 No.: OQ3..[W- I=~ ~ 
~,e~c 7/;..-JK. d( -"'- ~JOO /-'1/ 

Circle if Applicable: Signature(s): 

MS/MSO Duplicate 10 No.: 7~ 



GROUNDWATER SAMPLE LOG SHEET 

page.!i of 7 
Ou] -...l.- D -o~5-ul 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: gea ~ 

Project No.: 6966 Sample Location: r/{/rC,.. /,.f",,/C t:rz 

Sampled By: rA:.. 
n Domestic Well Data C.O.C. No.: QO ~/7 

[] Monitoring Well Data 
O;:EMP6RAR'I' WEtt"€) ID IAJ 

Type of Sample: 
[Xl Other Well Type: [X] Low Concentration 
[] QA Sample Type: "{J:J.~'L~tJ~ iii" /(1/ [] High Concentration 

SAMPLING DATA: 

Date: /- z..Z- - 'J 6 Color pH S.C. Temp. Turbidity DO Salinity ~r 
Time: o5"Qu Visual Standard roS/cw Degrees C NTU rog/l %----
Method: 'iJA,/cA- ~ NA 

PURGE DATA: ~ 
Date: Volume pH S.C. Temp. (C) li~P Turbi DO Salinity Color 

Method: Initial V 
Monitor Reading (ppm): 1 ,Jf1 ~ 
Well Casing Diameter & Material 2 

f 
/ 

Type: 3 ./ 
V 

Total Well Depth (TO): ./ 
V 

Slatic Water level (Wl): / 
One Casing Volume(gaUL): /"" 
Start Purge (hrs): / 
End Purge (hrS)/ 

Total pu~me (min): 

T~ol. Purged (gaUL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

Tel Volatiles Hel (3) 40ml VOA Vial .--
TCl Semivolatiles NA (2) 1 L Amber Glass 

TeL PCBs NA (2) 1 L Amber Glass 

Cyanide NaOH (1) SOOml HOPE 

TAL Melals (Tolal) HN03 (1)1L HOPE 

TAL Metals (Dissolved) HN03 (1) 1L HOPE 

PA liS" 1--14- ( Z.) IL G /iI~ I /l/'7~r'- --)"J/-/ E /55 N~ (f)IL. doPe ../' 

(70 D /lL50~ (I) (L.. H'OJ">£ /"'/ /M So c.,' 

-----

OBSERVATIONS I NOTES: 

Sliel, wp ~r pile ibQ!~ grO'lOd 'evel" n Fillered TA I Melals Sample 10 No.: 003-JW- F1 @ 

FI(", C fiNK #-2 -' ~ BoO l,r r 

Circle if Applicable: Signalure(s): 

MSIMSO Duplicate 10 No.: 

?~ 



GROUNDWATER SAMPLE LOG SHEET 

page£of 7 
o C) 3 • -r D .- u uc;. - <.) ( 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: 809=ft'oJ~ 

Project No.: 6966 Sample Location: E/t.tllc" TA.-Jlc.. at 
Sampled By: JL 

[] Domestic Well Data C.O.C. No.: 00'1-1'& 

[] Monitoring Well Data 
~ -[)"J 

Type of Sample: 

[Xl Other Well Type: [X] Low Concentration 

[] QA Sample Type: 
--+eh'f'O~~RY VV==--. ..!-

1{1f [] High Concentration ~;/.hGo 

SAMPLING DATA: 

Date: i- 2-5"-,} & Color pH S.C. Temp. Turbidity DO Salinity 

~ Time: /7()O Visual Standard ruS/em Degrees C NTU mgn %~ 

Melhod: OA~'Ia,c.. V NA 

PURGE DATA: -----Turb~ 
v-

Dale: Volume pH S.c. Temp. (e) 00 Salinity Color 

Method: Initial ,/V 
Monitor Reading (ppm): 1 ~ ~ 
Well Casing Diameter & Material 2 './ 
Type: 3 ./ 

V 

Tolal Well Depth (TO): ,/ 
V 

Sialic Water Level (WL): /' 
One Casing Volume(galll): ./ 

V 

Slart Purge (hrs): / 
End Purge (hrs); ---;7 
Tolal pur~e (min): 

To~. Purged (gaVL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles Hel (3) 40ml VOA Vial ~ 

Tel Semivolatiles NA (2) 1 L Amber Glass 

TCl PCBs NA (2) 1 L Amber Glass 

Cyanide NaOH (1) 500ml HOPE 

TAL Melals (Total) HN03 (1) 1L HOPE 

TAL Metals (Dissolved) HN03 (1) lL HOPE 

r? £J 1-/ (' .AJ)'" (z) /L .14,.., ,,~., (~/N I S ..--
I ;.# ~ 7:rS ,AJA- tn I~ #P,PC ./ 

( (/~ 0 h1-50 q. (/) I L 1-II};OLf ~ 
\. 

OBSERVATIONS I NOTES: 

Slick up of PVC above ground tevel; ft. Filtered TAL Melals Sample 10 No.: 003-lW- ·F1 

Circle if Applicable: S/g-P1£1. MSIMSD Duplicate 10 No.: 



GROUNDWATER SAMPLE LOG SHEET 

Page b of '7 
0 0 3 -....L.. () - 007· <..!/ 

Project Site Name: NIROP FRIDLEY (Phase I) Sample 10 No.: M3 DArt§! 
Project No.: 6966 Sample Location: C;f'JII c. 74tw'C, &f z.. 

Sampled By: ~/ £Z 
o Domestic Well Data C.O.C. No.: 0(,)4/6 

[] Monitoring Well Data Type of Sample: 

[X] Other Well Type: 'fEMf'6RAR¥ 'Hz;1 pq Low Concentration 
[] QA Sample Type: tI.". iI~ t' ;(6'" [] High Concentration 

SAMPLING DATA: 

Date: I-Z-"'>-- 9 8 Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /73 0 Visual Standard IUS/em Degrees C NTU IUgn % .,/ /NA 
Method: /34;/e-"- ~ NA 

PURGE DATA: /' 
Date" Volume pH S.C. Temp. eCI Turbidity Voo Salinity Color 

Method: Initial ~ 
Monitor Reading (ppm): 1 ./ 
Well Casing Diameter & Material 2 II /lr / 
Type: 3 I V 
Total Well Depth (TO): ...---/ 
Stallc Water level (Wl): .,.,./ 
One Casing Volume(gaUl): ./ 

V 

Start Purge (hrs): ;7" 
End Purge (hrs): ./ 

1 

Tolal pur~ (min): 

T¢ol. Purged (gaUL): 

SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TeL Volatiles Hel (3) 40ml VOA Vial .--' 
TCL Semivolatlles NA (2) 1 L Amber Glass 

TCL PCBs NA (2) 1 L Amber Glass 

Cyanloe NaOH (1) SOOml HOPE 

TAL Metals (Total) HN03 (1)1LHDPE 

TAL Metals (Dissolved) HN03 Al) 1L HOPE 

P,I/ ffs HA- 1..) I L A""h('''t- Gi/-'t SJ ...,...., 
plY' 4' iSS" fll4- /)/L /"'/OpE ./ 

~.uO /1'2. 504 /) / L. u,?/e ....."..., 
'-

OBSERVATIONS I NOTES: 

Stick up of PVC above ground level: ft. Filtered TAL Metals Sample 10 No.: 003-lW- -F1 

Circle if Applicable: .. g"P!('fCl· MS/MSD Duplicate 10 No.: 



GROUNDWATER SAMPLE LOG SHEET 

PageLof 7 
()03-ID-008-ol 

Project Site Name: NIROP FRIDLEY (Phase I) Sample ID No.: -tle~T'VV~ 
Project No.: 6966 Sample Location: p;ttlf'- 'VI~/( 71 z.. 

Sampled By: 7""'-
[] Domestic Well Data C.O.C. No.: ().o~"2f5 
[] Monitoring Well Data Type of Sample: 
[Xl Other Well Type: ~l!ft1I,.eR,o Iil::t IO£51do-- [Xl Low Concentration 
[] QA Sample Type: -PIIJ-,/t!. / /Je~ t6~ t.{1l.. [] High Concentration 

v 
SAMPLING DATA: 

Date: z.,./2-,/ 'I ~ Color pH S.C. Temp. Turbidity DO Salinity Other 

Time: /£"0 Visual Standard mS/em Degrees C NTU mg/l % NA 

Method: 84.,:(L.A- NA 

PURGE DATA: ../ 

Date: 
... / Volume pH S.C. Temp. (C) Turbidity DO Salinit'l../ V Color 

Method: / Initial / 
Monitor Reading (ppm): / 1 -;7 
Well Casing Di?'" Material 2 V 
Type: 3 d>r / 
Total Well Deptty{TD): f/ V 
Static Water ytvel (Wl): / 
One casin/VoIUme(gal/l): /' 

V 

Start PtV6e (hrs): / 
End~ge (hrs): ./ 
To~ Purge Time (min): /v 
y6tal Vol. Purged (galll): / 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

TCl Volatiles HCI (3) 40ml VOA Vial '" 
TCl Semivolatiles NA (2) 1 l Amber Glass 

TCl PCBs NA (2) 1 l Amber Glass 

Cyanide NaOH (1) SOOml HDPE 

TAL Metals (Total) HN03 (l)llHDPE 

TAL Metals (Dissolved) HN03 (l)llHDPE 

P;J-II $ /'1/1 ( 2... ) IL ,1/ fl'7.fJ c' or C/ .... :s f ../ 

~/./ .z. T~f /\/-+ r () /L /../P/,6 .-' 

edo l-aSe) '/ (I) IL- >·//.J,PC .-
"-

OBSERVATIONS / NOTES: 

Stick up of PVC above ground level: ft. Filtered TAL Metals Sample ID No.: 003-TW- -Fl 

.~ 
Ci~if Applicable: Signature(s): 

MS/MSO Duplicate 10 No.: 

73~ 



APPENDIX A.S 

CHAIN OF CUSTODY RECORDS - PHASE I FIXED BASE LABORATORY 



CHAIN OF CUSTODY RECORD 
\' 

PROJECT NO.: SITE NAME: ~ 5' J' I (J: ~~Q ,,~ \) .. 
bj~6 A///f()P F;('//:U.£Y .t ~ ~ ~ l A:1 ~\ ~ 

SAMPLERS (SIGNATURE): ~~ NO. ,,~\? " -: -!> ~ t ~ ~ t-'fL-. 1/" 
OF '. r.. t ~ ", 1\ t' 

CON·, 

V ; N l1 ~ t~ OV", t1 ~ ~~ ~ " ~ TAINERS 
STATION DATE TIME COMP GRAB STAnON LOCAnON ~VifkV"'iA"" ~ A~'1 "..$.,'" (/~ tfVI,,~ A~" '-Iq 

NO. 

TD- ~~, 1830 >' Z. Z 
t 

(jO/ 003- r8- e;lO/- 0/ ,/(IP BLA""'" 

58- ~cfl17 18so 
X 003- :SB-oo~-ol 3 - I f I ,e[4MA;L:'tZ.~.: ~ L('\'I."H' I' I C-

oo," A-'" .' ". 
, 

S8 - ~;'7 I~ 3 ao' ~ ()OJ - 's"B - 006 - oz. - l I ( 
"I-\ou, t-,,~ · .. ·F/.U,~',/Qc. ··IL 

\~~su, 7S" ~,/~h) 
SB- ~~7 1'/0 I ~ 003-, SB - 006 - 03 3 - \ l I h .... "'t..o r Fu,( F/~'-.~fbe 
(JOb ~~SUL7S" lA/Z~CD 

TW- ~.J,. 0//0 ~ ~ ~ -H § '- --
oC)t:. >< 003 - TW-006- 0 I 3 - - - e. z.. 4N.I t. YZ-.6 

) 

~ I~ ~ / ~r; ~ 
---

.Q.Q,i - +-",,, 6lQ6 ;t:-t ,.,~ - - - - - _~Z€' - -
\'V./- ~!t7 X 003.- IW - 00 b - F 1 I - - - - - - - - \ nOb 

1'#1 , ANALyz.f 

't"\.V- 1%7 ~ 003- tv..! -00(;.- 0 I \ - - - - - - , .- - ANAL'(Z-t 11,'" '" 1'150 

"'l,v- ~~7 /510 X '"00:3.- ,w -OOb - 0 I I - - - - - - - l - ANAL'(Z.~ ()Oln 

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVE BY(SIGNATURE): 

~/k/. Q~fi'7ts.·30 
r&kJ£rA~ £X.r?"'.5J5 

J 
RELINQUI(HED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIM~: RECEIVED BY(SIGNA TURE): 

I J 
RELINQUISHED 8Y (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: A8#' :40 632 S-:r7"1~ 

(SIGNATURE): 

I I ~/,.-?.Pcl./ 7'0. d'AU<..,,(J Fu.-t 4N"'/Yf~i-
Order No, 70440 (0691) 



CHAINe 'JSTODY RECORD 
'-7'- -00 z.. 

\. ~ 

PROJECT NO.: SITE NAME: tl;; ~ \) ~r 
696~ NII('(J,6 ,t:"~/~~Y ~V~ ~jl J.r'~ , 

SAMPLERS (SIGNATURE)4 /~ NO. ~}" ~O t rJ" v.-.~\ 'q"t, ,. 
OF 

CON- '''~. r.(~, REMARKS 
TAINERS 

STATION DATE TIME COMP GRAB STAnON LOCAnON ~ "'~ ,v,~~~ V~.; ~ NO. 
TIS- I¥~ l~o X OO!- T"·ooZ -o, 2- z.. oc;z,.. 
~IJ-
(JOI '~1 '9.lo ?< 00 S - 8B -001 -0. 'U :3 2.. Z. • I I 

K..E~A"'plC. n6K ,"",.0/11' t-'~ II 

t.J1 g '; /7IiSse:J h~tJi .. ) Tr"" e 
fj8- %1" I<JJo r- 003 - 138 - ool.. .. 0' t Q 3 Z. z. I , , t Q()2-

, -

f 

..J --.. 
,,; 

~ 

.....I 

REUNQU~ BY (SIGNATURE): DATEITIME: RECEIVED B~SIGNA TURE): J RELINQUISHED BY (SIGNATURE): . DATEITIME: RECEIVED BY(SIGNATURE): 

"1h ~ 7fo/'71'~ 
FI!P.E4'. L 6"r",A6S 

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATE/nME: REMARKS: SIV"",-;P.t!p ~Q ~ ~u,1C S ,e"G~ """;4,1"" ')" '.I 

I 
(SIGNATURE): 

I A6;P=4LJb~~-S-~7~r 
Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 

~ /' ~(15 .. D-6t66 AlI,f~ ,c-,f/PI-c Y v ~ti ,,'1 \." ~ ~ ~~ r 
, .i f{).N • c..O~ 8~ 

SAMPLERS (SIGNATURE): 

/~;//.tJ~-
NO. Ir ~ ~ ~ ~ (lJ0 Ii ~ ~ t~ ,,'" ~ ij ~ 
OF V .• ".-V ~ -i ~ t t 

~/~ CON- l '~~~'1 ¢\t~ V"../)", 'lJl J ~(-llRE ARKS 
TAINERS '" i V &1 .. ~ /l '1 ~"I';f; ~'" v ~ ~ STATION - ,p NO. DATE TIME COMP GRAB STAnON LOCAnON II).~ ,0/ J..tlfli/J..V Q,Q t...O ~ ~ ... 'J..'1:;t I!il 1I 

T.8 I~~ I~o X 1/ . Z Z OO~ '7 <::)03"~ - iN'~ -0 I r~)p tlL-"Nk: 
sa- 1~/17 1800 X 003 - sa - P(}7- dl 3 - I I t AJl/AlYZE POL 
S6- ~~7 18/0 3 - , I I 

I/OL 0 FtA. GI c r/L" 
po7 )( oo~ - SIj -PO?- oz. R6JI/L7.I( £!.~n.: ~ 
'$8 - 1~~7 181.~ OOj- s.B - PO?- 0.3 '3 I ( , HOLD F~ <iC ':/4~~ 
pol )( - ..e45v~;rf (A;.J"/Il.l! ) 

TW- YI/n Gb3,,- , 3 z.. I I -
P07 ~ 003 - TI# - p07 - 01 - - - Z - AA.JA~Y Z£" 
TW- 'Uy, aOaS- ,1 I 

P(J7 '17 >< "o3 - TW- ,Pa7'-!='1 I - - - - - - - I AAJIC"'VZe , 

'k 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECENED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECENED BY(SIGNATURE): 

~/4LL- 1/11/97 I/#-'o 
F'"~/')IItAL EX,<)~&..s~ 

I 
RELlN6uIsfiED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECENED FOR LABORATORY BY DATE/TIME: REMARKS: ;f8:;P ~o63 ZS-oS 766 

(SIGNATURE): 

I I Sm-'~~p rU. L~vt:.l'C.s .,.c,,-< ~,vA/YS;S 

Order No. 70440 (0693) 



CHAIN 0 'STODY RECORD 
I 

PROJECT NO.: SITE NAME: J.-.t 'if l 'Ii.!? .t! ~f to'~(D N/If'(),tQ rA"I04.~Y 'lIo.t ~t V. t~ ~O"~ tX 

SAMPLERS (SIGNATURE): 

~6~ 
NO. t, '\ '" f CJ " ~ j ~li l 

--r~ /?cr'~L" 
OF 4~ ''j~;;,,~::~li'' <1fJ.. l!JJ-.l'.~1iJ .... ~~\l/R ARKS CON-7' ·r,. 

TAINERS 
V (. "N " II/. ;: ~..\ or u / ~~ J'. tQ.I¥.:~'v STATION 

C9JAf NO. D:~E TIME GRAB STAnON LOCATION ~V.,.I)'f..V"v0J.~qf<1Jj '1~ 'l~ v~~h!~iJ"'~ 
TB- 7/,z- 1$30 X ~ 2 004 OQ3 -7"'8- 004 - 0 l T~IP BLANk 

SB - 7hz. 16~~ x 003'SB - P03-0' 3 I I , ANAt.YLt: po3 -
~8 - 7;Jz. 1700 
P03 >< OQ! - sa - po~ -O"l... 3 - \ , , "1-1 CH.. (J F ... < G.C ,.(!~ ~ 

FIELO IfcSU~"s' I\~~ 
~ 
'-l 

SB- 7hz lij5 00 =J - S 6 - P() '5 - 0 .l 3 - l , " tf ULO Ftwt cae. • (~,I\ I Z. P03 ~ C FleW RE'suJ.7S" (15' 

TW- 7h2. ~'30 ')( ~~ 7 - - 4 4 I , ..-I- g 
po3 003 . TV" - P6'3 - 0 I - 1-"$ /Ar15b 

TW- ~2- l/jQ ')(.. 003 --r~1 -P<>3 -FI , -- - - - , - - - I Ms/mSD Po3 
SB- 7;13 Z°z.s X 

~!- s~ - OO"!.- 0\ 
3 - I I I A,vALY 2.£ 

ao~ - • ;;::;:A 

58- 7/'3 ~(J.b" 
......., 

"HQ'-D Full 4(f (A I L )t 00'3- SB - 003-02, 3 - I l I F/~£ull6Su'TS I, AlA I 
003 - 1'1<..7/6 
sS- '03 ZJZS- ~ OO~ - sa -00 3 -o~ '3 \ I I Il HULl) ':-.4 Goe (00. ~ t 
003 - I-II:£/J ~£.rULr~" A"'II\ Il 
TW- 7//4 ~o ~ 003 - Tv.I-003- 01 8 3 2.. I I I 1011'" PcS &!<.oLUIP\£' 
O~~ - - -
TW- 7h4 doso X 00'3 - Tk/- OO~ -':1 I - I 
oo~ - - - - - - -

\ 

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/nME: RECEIVED BY(SIGNATURE): 

~.,k~L 
~Pc"A' EY;'A'6"SJ 

I "7 I. ..&.:.J 16ac 4'.1# ~~o ..('1£ ,,~It~ l I 
RELlIf'"QUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECENED FOR LABORATORY BY DATEITIME: REMARKS: AI#' 40~3Z. 5"~77CJ. 

(SIGNATURE): 
5N/~"&P Ttl LAt:/cks /1..",..-,y SI S I I Fu-'< 

Order No, 70440 (0693) 



CHAIN OF CUSTODY RE~ORD 

PROJECT NO.: SITE NAME: 

fI ~q 'ltljr;/~ a:,96t:O AI/RaP FKIPL.tY , ~ , ~ 11 '!I t ~~ 
SAMPLERS(SIGNATURE):.. # t: £2~ NO. ~~ 1.)71 ~ ~ f. V~\\~ Q i 

OF 
't 1 '<"'.f!,; .. 1 iJ!~'(1/~E AOX. ~~0 -.. CON-

TAINERS (,,'7 i:" '" ~ ; ~ q- ij -i .{ F Q.~ 'i ~ 
STAnON 

~VE TIME COM'-' 
V

GRAB STAnON LOCAnON 'i' ~ 1-.:7 )t~iltd" J ::! '4! ;foliA 'ljl.> ~ NO. c/ 

TB- 7ft4- /~o X 001- 78- ooS- 01 2 Z TR \ P BL~t-I'" CJo5 
58- 7h1- I~ I~tt.r 

@ , 
3 1 l , fll'.S'R\~P I Sf'(,)T T~srs .AM: 

013 ~ c::i'c.>3 -SB -0/3 -0/ - - - CrT'c. , 
58-

7/;1- I~; )< 0 0 3 - 5B -o/s- oz. 3 I I I - - \' (-\Q'-D FalfL GocCrlt 7/
1

:i"".{' ) 
013 - F/c~1) ~£S'~~TS''' ,4.. A L I ~ 
S8- 7~ I~ 7' OO~- SB ·013- 03 3 , t , - - ,. HOI-D F"~ Gc. e PIC> ktuT 

0/3 ~ - PIEiO ~E:S-U~7S II "NiHl~~ ) 

-n"'- 7.45 "".IS X 003 - T w ·01 j - 0 I ~ 3 - - - 2 Z. I ( -
0/3 
-n,.j- 7)5 oafS' )( G)(.\3 - TJt<1' O/~- FI I - - - - - - - - I 
013 

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECENED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

Z;;/~/~~ 7fti'/f7l,'OO 
F~f)6.rR(.. ~)(/A'.ES-S 

I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: /18# 4O~32~S79/ 

(SIGNATURE): 

I I 5#///dp 10 LAVc..k s -h.-c .,4-,"""" ~5'~ 
Order No. 70440 (0693) _. .:-



LT~- , 
CHAIN 0 ,)STODY RECORD 

PROJEONO.: SITE NAME: Z ~1· 67h~ #/40,..0 F4/0,6Y ~ Ir/l-. "i) of J\O 
~ .... ~ ~ '\ \ IJ.-

SAMPLERS (SIGNATURE): . • NO. ' lJ l ~~v..~ ~ ~; J rl > 

-0~ 
OF J.\~"~O ~~ l<"'~! ~ l 'r)t-rf tl CON- REMARKS 

TAINERS ,__ "'t ,,, - It ~'~ ~ ~ 
STATION 

D~¥ TIME COMP GRAB STAnON LOCAnON 1/-lCJI~I'i'~ f/.V I~ q V~~~'¢~ ~ ~1:;fJt NO. 

T/3 - ~)~ '3aC , V 

"'" ~ 00"3- 78- ao~ - a I Z Z. 7,(11' 8L.AA.//< 

s-1t<I- 71;, 1315 .,( 00'3- S~/-o(Jl-a\ fa 3 2 2 1- 1. .1 5~"hU.~ B~;4;JK. 00/ 

Sv./- 7), 1~:zS" ~ 0«:13- S ",( • GOZ - 01 10 3 .1. 1- 1- 50('hCc..~ B,,441/c COl. 2 2 
88- '0~ 14f0S" )I 003- 86 - 00 , - CI I 1 l-001 - - - . - - ~.:! po &I<./" 8/~-.jk 

13~- 7f~ PlIo ~ 003- 8 II -OQ z.. - 0 \ 1 -002. - - - - - i !'t£pu 1.3",';c4 B/-"AJK. 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/nME: RECEIVED BY(SIGNATURE): 

~/19~ Im~/9;t/~ 
rE(')E~ '" '- cy,#,4~JS 

I . 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: AIf;#" 4a632.SS- 792, 

(SIGNATURE): 

I 1 5/-///',41.&.9 rQ L-1~cl<s FO'" A~'" /y SI'J 

Order No. 70440 (0693) 



) 

CHAIN OF CUSTODY RECORD LTL-t:>o7 

~ 
~-

PROJECT NO.: SITE NAME: . F " ~ l!'J ~1~ o· 
~JtI>tP j.//,foP FRIDLEY ~ )I t.,~ ~ .: \') ~ "\ ~O!. 

, .~ Q.v (} ~ ~ ~t ~()~i 
SAMPLERS (SIGNATURE): 

~;11 £ £lJd-~' 
NO. ~ »" \ ~ 1I'11J ~ .f J f" f t, 

~/~ 
OF ,~ ,,~ lib 0 " " \If v\ (1 

CON-
>~ TAINERS i.'~ '.lQ '\! ,,"1 ~t~ "V l1 ~ l ;,,~ ~ 

STATION 
~~TE TIME COMP ~B STAnON LOCAnON ~ '" 0" ~,,~ v""'t/'. 8 v 

NO. ~I\i.~u<b°~"c, J;...... ~ ij 'J..t-~'J...'t~ 
Tl3- 741 IS'~O X e 2-007 C;03 - 78-00 7-()/ rJfIP 8I..A';'#(' 

sa- 7/ZI "3S >'. 00.3- 58-008-01 3 008 - I I , - - AI>I4l "Zr 

58- ~, ~ >I 3 - , I I - HtU.I) FO-C J:'III.P GC Rlsv~'rf 

008 003 . SB -008 - oz. - " AJl4L Y2t£'~ (7/24.; /'fl~aH""J) 
SB- 7/2.1 /~ 

3 , I I - - HoLe p-a-r Fna# <SC ~4~v,,-rS 

008 °0 X 00 '3. S B - 008· 03 - "c!.;fA/C£L~' 

Tw· 7121 loc?o X 003 - TIA/ .008 - 0.1 9 '3 - 2 2. I I -
008 - -
T~/· 7/21 ~olo ~ 

I I - - - , 
008 001· 7 v.1 - 00 a. -Ii=' I - - - - -

,I 
I 

/ 
: 

, 
'" I , 

." 

-( 

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECENED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): 

~k£.. ~ ~Z/9711511l 
Ft!:I.Jt:A'AL CX,R..rL~J' 

I 
REUIfQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

\ 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: A 8$ ~CJ6 3 Z -55'8 0 3 

(SIGNATURE): 

I I $#// ...... ~v -/C) L4UC.,,(::( r"o~ ~N'A"LVfl.r 
Order No, 70440 1069)) 



CHAINe JSTODY RECORD LTL-008 , 
PROJEONO.: SITE NAME: f fib ~ ~ ~ 1/ ~ ~ 1 

l' ~ 
di%~ /V/..-foP F",fl/bL~Y , ~ ~ ~~~/ . ~R~$1 

SAMPLERS (SIGNATURE): NO. ... ,. \ .. ~"~ t t' \ Jel 'Z~LL OF ~ ,," ~ to 0 0 " t!-i ~ t ,} 
~/I?d- i" _ .L ~~O ~O .. ~~"'>':';' q) "ol It'> "I, ~ ( ~ ~ M KS ./~ ..... /,£. j. iU£:;: CON-

TAINERS ; ~ ", (J \t., \.t ~ ; .f" ..f J,,~ ~ 
STATION 

Df-1E TIME COMP ~B STAnON LOCATION ~"~" At it :'~~ ~ "''J;:fJ l7. ~ \P v ~I(" ~ q: 
NO. ,.,,0 'j.:.' rt '(j. ,. 'A. ~ ,'V ~ ij 'J.. ~ :::t :::! 

T8- %Z /4/0 x 003-T4-0(}8-0/ Z e TRlP BLANI< 008 

58- *2- eO.lS x. 003 - S8-004 - 0' 3 -tJo4 
, I 'tt, - - ANALYZe - Do 1'1 S l/If SlJdN 

M~"4lS~ CoN - Ide d-Cr""· 5l'oTu.sr 
'58 - 'l"2"Z c?o~S )( 003 - 'S8-004 -02. 3 - ( 

, ( - - HOLJ) Fut( &C F/~L.O ~£fV.t.TJ 
004- "C!APC 6 L. ,,, 

SB- '%2: <41'0 >I. 003· sB-004 . 03 :5 - I I J - - f/o,-" F~ 4c ,c:-.IC.t.f) ,f!c,Ju.t.rs 
004- \'A#Al.YZCO"'{7/Z4" /r;!JO/rl' .... ., J 

l>PI- '%t , ,.t. 003 - SB-1>PI- Q I 3 - I ( f - - ANAt.Y2.£ 0/ 

TJ.'I/- ~Z <.30s >( 003 -TIIl/- 004 -c I ~ 3 004 - - - z. z. , , -
TIN'- ~z. <3oS ,>< OQ3- TW - oo4·FI I -004 - - - - - - - I 

~, ':.,.. , 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~A/~4~ 7/21/9",5"Io F£~;e""L ~££sr I 
RELlN6uISt1ED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY IY DATE/TIME: REMARKS:~9i"'" ~()~32.5"5E;J/¢ • 

(SIGNATURE): 

I I jl"Vl;P"'4~ r.. "'"IIuc..k.s FaA A'''''',J;ld. y :s./ J' 

Order No. 70440 (0693) ) " 



'-lL,-' UI..JJ 

CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: Z l' ~ !j" ~'~ (Q!J~<D AI/flOP FflIDLE)'"' ~ ~ ~~~ fb~ ~ i ~~ ~ .,:; f 
, J "'J) ~ ~ ~~O.,~ 

SAMPLERS (SIGNATURE): 
~ &tl~ 

NO. I, ~ " ..,~ .. ~ ~~ J":t f} 
~r~ 

OF ~d' el;\' ., .J" ~ .:l" ~ !<t :-:. 
~ CON- I~ ,~l J{''S.t-§/f1 "!. ~ ;:0 \Q~ t J llI< RlCS TAINERS 

" t "oJ I\f. v~ M -.J t " '" 'fJ "v / .... :f:' ~ ti ~ STATION 
~A.JE TIME co,f, GRAB STAnON LOCAnON 'J.,.t; ~ /..fJ tt?/R ~'J..'" ~ ~ ~/tf: ~ V~ '/..~ J ~ ~ NO. 

TB- ~23 
/.. 

<lOg 
'9/0 X 003-TB-OO,-OI Z. Z TRlP BLA.Nk 

~~; '*3 I~o )C ()O"3;'" S8 -038- 0\ "3 , I I ANAL.VZE -
SB- %3 16.50 

, /-;f:)t.D FOI't Cit: r/&~D ~£SV~TS 
038 )( 003 - S B - 038 - o"l.. 3 - I , , 
SB- 7/Z3 1700 x. 003- SB - 038 -03 "3 - , I I H<u.,o r,,-<" GC ,c-/6i.P Rt!~V.t.TS 
038 
TW- 7h3 1'40 )( 003 - Tl-v' - 03B -'0' 9 3 2 Z. I , -038 - - -
TW, %3 1..910 

, 
x O()"'3 - TW- 038 -1=1 I I I 03B - - - - - - - -

\ 

, 
\ 

\ 

I 

, 

-
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~~~ '/Z'I1I11/500 FLIJUIL 6X,tO£c~S I 
REU'CQUI(HED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: ,.",4# 4ot;.J255"83 6 

I 
(SIGNATURE): 

1 51////£D -10 LAUd~ /0.< AAI"/YSI.J 
Order No, 70440 (0693) 



CHAIN 0 ISTODY RECORD LTL -0 

PROJECT NO.: SITE NAME: 

t .jl ~J,~ , '" ~ ~f' 6tj6c; N/,fIo,o ~"f'/~L.r: y , l f ~~~~ ~ ~!~ti 
SAMPLERS (SIGNATURE): NO. V" ~ " 4') 'J- /...~" tOO ~J' " ~ J .:;:.i f' J-
~/~J--

OF 
lO -\' ~ .. '" t. ? -- ~ Q ~ 1J.~ IK' CON-

TAINERS .... -l :S;.: :.rS ~ "" J ~'I." '<I i ~ 
STATION 

~A.v TIME STAnON LOCAnON 
t/ 0 fj " f' ~,,~ " t V II} (1, ~ l:..,~ q,~ ~IJ qltl 

NO. 
COMP GRAB '<:-OerJ."~11 j..Ci,& J..fl'~/...V"i'~ J'~'J...V ~~" ~ 

TB- l/z4 /~S 003 - 7"8 - o/q - 0/ 2 2 TRip BLANC'" 0/0 ){ 

SB- ~4 I~ X 003- 58 -073- 01 3 , I I AIIAI. yz.£ 073 - - -
56- 7h4 I~/S >' 003· $8-0'73' oe 3 \ I I - Hot.1> FO~ 4C P/.c~~ ~.l:6U~r.s 
073 - -
~B- ~4 I~~.:S " ~03- 58 -073-03 .3 \ l \ - - ,)./o,-p FM GoC F/~~O~&.5v'T,j 
073 -
TW- 1~4 190 X 003- TW'- 073-01 9 3 - - - 2 Z. , I -Q73 0 

...,-w- %4 "00 x 003 -TW- 075- FI I - - , 
07? - - - - - -
TW- 7Jz4 , X 9 3 - e z. I I -DPI 003 - TW-1)Pl - 0' - -
fTW- %4 Pooo 

-" 
7<- 003 - T 14- 1>Pl - "I="I I - - I oPt - - - - - -

I 

RELINQUISHED BY (SIGNATURE): ~ATE/TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~~IL- - 71z5/! it/SOO F£I)E;(AL ~Xr'/lcS S" I 
RELI UISH'fD BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

"' I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: A 8~ ? tJ,3 Z 5" 5g~ 0 

I 
(SIGNATURE): 

I .;~ ~;luckJ ,cUo'( /..v"" I y r IS SHI""~.::! "" 
Order No. 70440 (0693) \ 



CHAIN OF CUSTODY RECORD L TL - 0 I I 

PROJEONO.: SITE NAME: 

c;- If I/L " ~ ~ ~J' ~9~Co /JI;t(OP 'c"~/{)('t:Y ~~ '! V" '4)<7. ~ ~"'~ ~,., t f ~ 
SAMPLERS (SIGNAT~: 4L6~/J,. 

NO. ~ ~ .. ~~/ hf: ~ h~J' y' ~ ~ ~-:. rt-tfIJ OF 
£~fy~.:...- CON- J'~~ ~ ,,~ :- ~' or. ;; tf: .p,t) 4: l ~ ~EM RKS 

TAINERS ~ ..., \:Qt'\i~- .., 
STATION 

~E col STAnON LOCAnON ' 
" 'f: '" '" V!II. J...~ 1J, "U ~ ~ ~ ~ q,Yt,$ Q.'v rr ~ 

NO. 
TIME GRAB I/J..V~ ~ rJ '):. qj, i' ClJ1 ~ ~ (J: ~ r7 6'~"tv ~ .. ~ ~rti 

TB- 7/Z5 /1'S..$ ~ 00"$ - T8- 011- oj 2- 2 TRIP 6LA"H.;. 0/1 i 

S8- %s ~ 3 I , A J/ALYZE 
\ 

0/7 :s X 003- SB- 0/7- 01 - J - -
SB- o/~ ~ ( I I 

, .... .., I? , 

'" ""2- ... ~ , - '-.!~ C ,f"vC4.7..- n -- . OJ' f "'-.., -- - . -- -
SB- %s- 1,,9'S 

rt ,. --"'-- '., .rP:. 
}( 003 - S B . 017 - 0 3 3 - , I I - - ..-,- _ .. 

~ 

0/7 "A N4 L 'I ZE" 
Tk'- "4s- 1.9<0 ~ a03 - TW- 0/7- 0 , 9 3 - - 2 2 I J .- - AkAL/~ 
017 -
rw- 71s- 1S'~o 

.. -
" /</~~/~-'" 

0/7 >< 0<>3- T"'/- 017 ~FI I - - - - '- - - - I -
SB- 7k, 1315 003- SB-Oi<O -01 a@ I ( ) 

"A./",./~ ... 
oj~ >'- - - - - - - -
oc;B- 7/ U".. --~ I I I Hot.P F~. GG.(i P OltP -/~(o -JQ .x. OU:J - ~ 0 -u 1\0 '-J ~ ;;J - . , , 

C.tAJ(:'~ L-

~/Ft 7k~ 1350 00"3 - S B -0 I b - c.3 3@ I I - , ~ ) 
;0<. - - - - '{,4 Nit. i/z..~~- _, 4 . 

TtI/- ~, 162< >< 003 - TkI-o/~- 0' 'j 3 - Z Z. I \ - AA/,U./J_r 

"'Ie.. - - -
-rw- ~~ I~l.z.. )( 003 - T y..1 - 0 I '" - F I I - - - - - - 1 - 4N"'~-' OIl.;."'" 

0/6- - - ., 

~ ~~S .. ~, tpj r.Y 
oa3-A8-ool- o l Z. Z \ \ !. - "'A/~"/Z_.r 

~ q 3 - - -obi ~.., )'~ -
'BB- 7~" /80 0 "f.. 003' B8 ,003 -ot 9 "3 - 2- l.. t ( - - AA/",,!6-./ z ..... .-
003 - -
SB - 7~ "90 )( aG3 -::IB - ~/8 - 0/ .3 I I , A ........ ..,....::./zc 
0/8 - - - - - - -

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATU~E): DATE/TIME: RECEIVED BY(SIGNATURE): 

~/tJ?~ 7/28/fJlI5CIJ ~££)£<AL 
~X/,,(-=5S" 

I 
REUN'QUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

: 

" '" I I 
REUNQUI$HED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY /' ~ DATE /TIME: REMARKS: SH/,...".of prJ L~vt;;K"r roA -4,A1A,-YS'/ r 

(SIGNATURE): 
,,18# 4()6J2.5'~e5/ I I 

Order No. 70440 (06t)1 



CHAIND. 'STODY RECORD l-TL - 012 

PROJECT NO.: SITE NAME: 

. l"l ~! !/li//l; <t;966 
NIIf'Of' F~/iJL£ Y 

SAMPlERS (SIGNATURE): 

~/fyY 
NO. " »? ~ ~ b ~,,~ l ~ ~ v 

-~~ 
OF (J" ,,~v\o: ~>' 

CON-
&) "' .... "J~"f'J"~ ~ -!' TAINERS 

STATION COMp GRA~" I" V""" .., .... t- "r. f': t1 ~ r J."f. ~ 4,,'" ...:t Iv 

NO. l!#E TIME STAnON LOCATION 'AfJ rJ' I..U qj I~ '}Ii, ~ ~ tl ~ ,,~ a ~ It ~/irJ1 
SB- 7h, 
0/8 "-9s X. 003 - SB- 0/8 -02- 3 I , ( 

Hut., 'f"CIe "':;;'~'~-I:tiI 66 R06§ u,I.:;I::~ 
.' A Ahf l.Iz.d"" 

S8 - 71.. '9_ "2- J ~ 
~ ,. r _?i-_ 'i 

J , ,'v_ .. 
-d~,.JC6'- -=:.!--

d/~ " ... - , o u~ - ;)!1 - u.r l:J .. V:) - , I r i-'" 
TW- %, llS:f"" 0 0 3- nv· 018 - 01 9 - -O"E:S )l.. "3 2- Z , I 4AJ"'~/Zu - - -
7',/--( - "%G. ZI'S'S" t'- 003 - T W - 01 8 - F I 

, - - - - - . , - AAJAL/LIS" 

a/a - - -.. 
T8- ~7 1.130 )( 
012 003 - TB-oIZ - 0/ 2- - - ,.. 2 - - - - - - r~lp B~ANK. 

58- %7 "Zo 003 - S8 - 074 - 0 , 3 I , 
I 074 'X. - - - - - - - ANAt.lz~ 

S&- ~7 ":ls- I I I 
HOI.D FAA ~/441 

074 )i. GJ03 r 58 - 074 -o~ 3 - - - - - - - G C /?4"~~""-M 
a~If./~4E' I?:J' 

'SB- ~1 "9.i- -,( 3 I I ( 
HOLD F4A ,:-/&~ P 

d74 603- S8·074 -0"3 - - - - - - - 6cAA~-:t~; ~ 1 

$8- "In ~a ~ SB -DP/- oZ 3 I 
, I 

A'II"'L.lza-
J>PI 003- - - - - - - -
TW- 7k7 ~o y T ~/· 074 - a' 3 z. Z \ \ - 4/\/":"''':'---

074 (1oa, <) - - - -
-rw- 1k7 18so J< 003 - TKI ·074· F"I 

, \ - .... f-+'/ ~ ,I'~.t' 

074 - - - - - - - -

. 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECENED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

~,(;9-Il~ / / 

7/2£1/1/16....J I ' 
RELlIfQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVEO BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: >#'1P'''#L:, 7' ... ~A€/ck~ 'Ap...<. A"JAIY5,1'.s 

(SIGNATURE): 
t\sTt 40~"325"58S( I 1 

Order No. 70440 (069)) 



CHAIN OF ~USTODY RECORD L7L - 0/.3 

PROJEONO.: tb'J ~6. SITE NAME: r'f '" ( ~~ q ."" fA¢a1 
NIRup FR \ 0 LE. '/ Q-: 'It' t' 17" "'~ t 

, .j )0 ~~~ v ~ ~ ~ t't,i'J 't'fl i 
SAMPLERS ~N~TURE): NO. V"\. ~ " d N 0:- ~ ~ ~ ~~ OF 
~//~~ CON-

v r: " III v'\" 'I..~ dJ 
V "( 1IJ".f f' (; r 'tt ~ ( TAINERS 

STATION D
9
A.JE TIME CaMP GRAB STAnON LOCAnON I..(j~ J..,v"l/R qf /'1-" ~ ~ ~ ~ if ~i~~ 'IJ~ ~ NO. 

78- ~8 /~.5 ~ 003· TS- 0/3-0 I Z 2- TRIP at-A.NK., c::?/.3 
sa- ~8 180s )( o03-~8-035.0/~ 3 ~ , I I <iaZ'.s I A1 S D oN I;f V.9'~"'''''j III.;.~ 

03S - - 70 c. ' ])0 Cri'c:. S,ct)T T~) rs 
s8· 7/zs ItJ/Q, 
035' 'l- ou'3 - S 8 - 03" - 0 2- :3 - , l I - - HuLl) F'CJ" ~UjL.f) ~c R"-fS""T.5 

.AN,fU%4 (7/~~) 
58- 1k8 ISLe:. 'l'- 003 - s B ' 0 35" . 0 '3 3 \ \ \ 

HaL.O Fuo'< F/CLO c::iC ~c.su,.,..s 

03:;- - - - cA~t;;~t. ( 7/3 4 ) 

r~/- ~8 C/</a X 003 - TW' o,s- -0 \ 9 3 - l. 2 , \ -035 , - -
TW-
035" ~28 ~/t<l ')( 003 - TW- OJ') - FI 

, - - - - - - - - I 

-"-

-

REUNQUISHED '2GNA TURE): DATE /TIME: RECEIVED BY(SIGN~J.E}: .J RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~~~'J' ZlZlll7l15cXJ 
r.E[)C/U~ E ~$ 

I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: ~H/~ 71J LA~KS ,cQ-'f ", ;IV'-"f,yS /s 

(SIGNATURE): 
S7'!~ ~ A13ff~32~5'8G.2-I I 

. ;'l!' 

. -Order No, 70440 ' ') 



CHAINC 'JSTODY RECORD LTL-O' 

PROJECT NO.: SITE NAME: ~ ~~ ~~~ ~ ~~ G9tD '-:. N/.If'OP F /? /~LE Y ... It I) 0 '" ~ )J 1 (; ~ ~~'tV;"Ir/~ 
SAMPLERS (SIGNATURE): NO. V" t:~ IJ? c7 V J: \-.J. ~ ..( 

ry/~ OF 
'l0 ~'~O .. ! '"I,': t{'!; ., If. f _l_~ t ji.. AOW CON-

TAINERS 
V f. v M " N ~ III. V~ '4:J~,!:!~'A~tF ~ q~ STATION 

WE 1M ~COMP GRAB STAnON LOCAnON v ",0 I..U'It t' 0. ~ at '/.:.::.' 'd:' ~ I..J ",g ~ r:;'" ~ NO. 
Tts-

~9 1<10 >( 00'3-18-014-01 2 Z. 'RlP 'BW\~fC 014 
S~- I~j 1ZS-:S x: 00'3 - 58 - 0 34- 0 I 3> \ l , - - A,AJALlz.J: 
034- -

.'~ -.. 

Stl- 1"7'/ ~- .; - -<.:!3> - - .... .,.A ".., - I I 
rr--u r_ -03'4 liz'! "oJCJ5 '" ......... .J ~o -- r "'0- J • -+- . C!1f 1Jc.t£ '-

S5- ~ 131S X Q03-SB - 034 -03 3 I , ( - M ..... u "r--- -([9 
034 - - Alii" to I z.cf 
TW- 7~, IS"Jio )(' 003- TW- 0 3"'J--ol 9 3 - 2 Z , I -034- - -
T~/- 7/Z~. IS4d i- 60~-TW-034-FI , - - - - - I 03'4- - - -

REUNQUISHED BY (SIGNATURE): DfTEJTIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

~4L 17/ Jo/'Iit /5Jo PE/1L/fA£. 6X/,/{t5SS I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/nME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: A6"tr 4O(;3Z.SS"884 

I 
(SIGNATURE): 

I ~P/~".t..'~ ..,L ... '-~uc..K.J Fo##!. A,JA'Y~/J 

Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD L TL - 01S" 

PROJEONO.: SITE NAME: ~ ~ ~ \: .... ., 
~:JtO(i, ),/1/fOP F~/L).t.6Y cr ~ I("t. ~ \" ~ :: ~ ~O 

, \ ? iii. 'V '(I~ 
SAMPLERS (SIGNATURE): NO. "'-l 't. ~ lJ~ ~ .tt't 

~~~/~~ 
OF ~.t VI., J'4~ V () o;r. £, ~;. l 

CON- ~ ~, -lC) -l r: ~"'J ~ f}? € ,(l ..... ~ ~ ~"E ARKS 
TAINERS :\ ,,- ~ )l~I:""~~~ 

STATION 
DI~E TiME 

V'''" vJ\l~"""~V tlol~l1Q.. 
COMP G.RAB STATION LOCATlO.rt r;..'p\) /...V'tl t..UQ.°~ roO ",tJ ~ ~ ~ ~~ "l'i! ~ 'Ii ~ NO. .. 

TB- 84 '4.3Q )<. O()k- 7"8 - c)IS- 0 I Z Z o/S" '/£/1' dL;HNK 

S8- 8/4 160
0 ~ 

., $8 
3 - l , I 054 003'\ -054-01 - - AN;lLI26 

SB- 84 1620 .,.,t. 003-~B-0S4 - () ~ '3 l \ ( 
0.54 - - - ,I4#~LIZ& 

TW- 8/4 ''.Js- ><. 003, TW-054 .01 9 ~ 
, 

2 Z , , -054- - - --
TN- 8/4- 1935 -

7<. , 
054 0<1'1- Tr.I-054 - FI - - - - - - - - I 

, 

., 

REUNQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNA TURE): R~INQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 
. ~ L ~~/-- ~A71/.S~O FcDEA:',tJ L EX,P£~SS I 

REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
. REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: A B:d 14ZCD35577Z (SIGNATURE): 

I I SH \j)P~ 0 T <J LAue 1<.5 FO<,(,A AlA ,-_Y SIS 
Order No. 70440 (OF"~' 



. CHAINC }STODY RECORD L7L - o/~ 

PROJECT NO.: SITE NAME: / IIJ" ~ t J: c, ;)~ (096 CD ~~ 1.3'" ~,,~~ ... N\ROP FR\DL£Y J, (f~, ttrl" ti .(fb ~~ t' ~o~ ~ ,} I If 
SAMPLERS (SIGNATURE): NO. ..,...... )I. Xl.!) v <." "t ~::f..., 

4/ffod-- tfttftJ OF lJ .,~ v'" v ~ tJ(J~ ~\) ~ .., t, '" ~.l v -
CON- . ~O J:p J>..r ..,. ,,~ r:'" <) ~ ~~\ 'i RE ARK 

TAINERS ..... '" -.1"# ~ "'~f""''' 
STATION C&MP 

..., ~ v v IV. J.,."v "l:J 4;1" ,. Ii~. ~ &j (t'C/ -\-' 

NO. DI.J.E TIME GRAB STATION LOCATION ~y~ ~~/...tJQ)~"';..i)/t!~/tf~ ~8.",a~dr, ~1 ;' 

TB- 8/5 /'13$ X 2 2-o I<&. 003- TB- 0/6 - 0' TR"~ BLA.N.~ 

S8· 8/S- I<f>/o X oc>'a - S B - 063 - 0 \ 3 l I , 
o~3 - - - ANAL.I z..e 
<-Q '~/ 1L. ... ... -.. ~ I 1 

UJJ". .., ~. " L ~A; n .-:.. r D ..... ~ /. ~ ........ 

063 '5 -~a 

" uu~, ~Q -u(O~ - .... J . .. ~ L!;lfNC~t.. 

S2: - B/S I~ )( 00"3 ~ S8 - Q~'3 -03 3 \ l \ \'/-I~p ro~ ':-/~.t P G C Res U~ r-s " 
o 3 - - - ",,""ilL 12~ 

TW- 8/5 1935 )( 9 "3 2 2 J , - po M~'~P ~ 
OG3 003 - ,W- 063 - 01 - - - ..,... 

H£t../s-d- CJII-
1'11'- 8/5" 11JS ')( O{) "3 - T/A./ - () (; 3 . F I l - - I - J)~ MS/II1SD 
aG3 - - - - - - .. 
AS- ~ /1j" ><- 003· AB -002 - 0/ 10 3 002- - - 2 l I - If\ .. N()-r~ s t-/ftIC or - 2 H~\di""J' Ti M4 

i 

, 

1 
i 
, 
i 
/, 

I 

REUNQUIS,q BY (SIGNATURE): DATE/TIME: RECENED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~/~~~ .. ~~?7V!oo 
p-£P.wtAL £;C~.L&S"!" 

I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): , RELINQUISHED BY (SIGNATURE): f DATE/TIME: RECEIVED BY(SIGNA TURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS:A8# 382.tt~267g0 

(SIGNATURE): 
S~/I""""'..c.<:l -10 ~APC,c:..[ Fo,< ;#f#!fL Y 51 S I I 

Order No. 70440 (0693) 



CHAIN OF €USTODY RECORD 
l-TL-OI7 

PROJECT NO.: SITE NAME: 

~ A ~ ~ fili!/A c09~<O N/I'{OP F-f'IO~ £" Y ~ Q) ~ ~ ¢. 'it ~ ~o"J , ~~ ~ q; l o~ ~ \3.J'(t 1 .{Nt SAMPLERS (SIGNA ~RE): 

. jj!6i~i~c 
NO • 

-7~~ 
OF o ~.. L~ 4':; ~ ~ 0 J!I' ~ 

CON-
TAINERS V f': '" '" 'II ~f' 1\1 'oJ v: 'tQ fJ ~t· J! q'll ,,;~ ~ STATION 

Dl~E TIME COM., ~RAB STAnON LOCAnON ~ iR"I/J..~0° ~aJ '/Y~ (!tJ~ U~rv~ ~ Lt J NO. {/' 

TB-
8/(p 

0/7 
ISis >'. 00 S - T B - 0 '"l - 0' Z Z. ,HI P BtAN"" 

sB- %. 18/
S 

. 
3 , I I ANAll"'l.E 

037 X. 003 - SB-o~7- 01 - - -
S8-

e/~ 18Jo 3 \ I , t/OLD F'w< FIJ:L./) <i.e I<~.sq'rs 
(l37 ";i' 003- 5.8-0'$7- 02- - - -
SB- 84 183s ->' O()3 - SB- 037 .. 0 3 3 ( I { - - I-"o~ D Fe..< F/&-~O <::Ie A'.6S"u" ~~ 
0'57 -
Sg- 8,i , 003 - SB- J)PI - 0"5 3 \ l I - 4,J.lAl.lze "DU'p 

"})fJl -r - -
TW- CV(;; 2.£ 

>' 003 - TW- 037- 0 I 9 3 - - z.. z. , I -037 "0 -: 

'rw- ~6 ~ ~ l I . ( 
037 X 003 - Tw . 037 - FI - - - - - - - -

"r-

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECENED BY(SIGNA TURE): RELINQUIS'HED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

~k~~ 8jW71/5aa 
;:::-4,0.£ /('", L LXA.ecS.s 

I 
RELINQUISHED BV (SIGNATURE): DATE/TIME: RECENED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: ARid /~Zt0555"814 

(SIGNATURE): 

I I .:5-,.4-o"//-'?L' p To L"LJdcK J r-u..-e --4.4 A,(, Y5 IS 

Order No. 1D440 (II"Q~I 



CHAIN ( 'USTODY RECORD Ln- 01 " 

PROJECT NO.: SITE NAME: fl Il1 ~., q. ~ { ., ~ ~~ ",9(0(0 hllRep FR\DLEY ~ d: v~ ~ <b ~J..~~o ~~ 
SAMPLERS (SIGNATURE): 

~/~~U!tc£rt;1 ~Ifh 
NO. '\~ ~,: "'<,<, ~l tv ;~ I:J~ Q i.~ 

-4ut/~~ 
OF ~ J''1 rt-. 0 <!-:i' t' ~ .,4 0 ¢' rz J ~R ARKS CON-

TAINERS " ~ -l ~J.," ~J..] (Pc~ ~ -S ~\ i ... ~ i'!J 
STATION 

9f.JE TIME COMPt VtiRAB STAnON LOCATIOJ 
I: M....,'t/ Ii <7t1""~ C'q;,,~ 

NO. Vd,.. ~ '\l ~~ qf '/...~ Il!. ;t ~ Q.::! J ;!:! 'tJ ~ 
TB- 8/1 1540 X 0.18 003 -n~- 0/8 - 0/ Z 2. TRIP BLA#/C 
SB- S/7 "35 )( 3 I I , Su/~S; pot;. 003· $8· POG, - 0 I - - - ;II ",lA, I zt.:: 

SB- 8/7 1700 ~ 3 l I ( ANALiZa- $(J/, .5 pO('D ao'3 - SB- Po <0 - 03 - - -
TW- 8/7 2a1o X o Q 3 - T~/- Po 6 - 0 , ~ 3 - - z Z. \ I - A IVAI-I ~c,: Aj'~';;'·",H.I.5 pab -
TW- 8/7 2°lo , , 
p~ .,t 003 -TW -Po 6 -F/ - - .... - - - - -
TW- 0/7 ~'b x 9 3 7)PI ~ 003- TIr./-7)P I - 02.. - - - z. z ( , -
TW- 8/7 'bao -,< 003 -Tv-! -UP, - Pz l - -])PI - - - - - - I f 
~~J- 0/7 zJ/6 ~ O~3 -S8"" pol- 01 3 - I I , - .... .... - - A,;JAI..I2.C 50,,_5 

58- e/7 Z330 ~ o 03 - '5.8 .... ,Po / - 0 z. E . - , I f - - - - - AAJALIZJ 5"u/U pfj/ 

/ 

/" 
"" -

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~,"~L po/a/Y71/SW 
F&;/)£I('~l £;</.r(65f 

I "7//~ 

REUNfjUISfiED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABO~TORY BY DATE/TIME: REMARKS: A8;;z:f 142(&,355'803 

(SIGNATURE): 
I I S///"""""'£?I 7'"0 .:t.4VC.cS Fo;t' 4.."v.-f' v....sI'J 

Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD LTL- 0/9 

PROJEaNO.: SITE NAME: , ~ ~ ~ . - t ~ / ~ \)~~U ~ tP96~ A/lifo? r4'/P,~V 

5AMPLE.5(SlGNATU~' /f.. ~. ,:jd tf ~~ 
NO. f.J\ ~ ':I 4. lJt" CI.,.,.!i ~~ ~\tl; 
OF 

',J0 ~\~~o~::'.i;'l'fI:" :tf'.l° .," ~ 'lO~ 'tJ ~ EMARKS ~/~ ~:? CON-
TAINERS \ t., \I '1 ...... ~ ~~' " ~ ~ 

STATION COMP I'G~B 1/ v t " '1/ -J ~ ,\:~ I\J tJ q, ~ ~!1. \~ 
NO. WE TIME STAnON LOeA nON 'l..1J rJl 'J.-v f\j ",li 0 ~I(I (b0 ~ ~/ tf ~ fJoX. f)'1~'\." 'A~~ 

TB- 8/8 /~ z.. Z. TRIP BLANK O/!] ,< 003 - 78- o/~-o I 
"0</- 8/8 183 a )(. "7. 3 - Z. 2- '1 I POI 003 - T k/- po J - 0 I - - -
rkl- 8/S 18]Q x 003 -TW'POI -FI I - - - - - I Pol - - -
S8- 9/9 IZ95 )< 003 - S8- oZ3- 0\ 3 \ l I - - - -02.3 - -
S8- % IZ5"o 

~ S8-o Z 3-o Z. 3 \ I I - - HQoUI P .... Fd.'~ 6C l(~s,,11J 

02.3 003 ~ - - - - <:,,,,,,,,.1' 8/d 

S8- % ~l.:sS" 003-56'0 2 3'03 I \ l - - - - ~LII F"" Fi~v 6e -<&SClttj 

o~3 "7'- 3 - - ,iI.v"f tX"lV 
"'Tk/- 6'/9 ~S8 ~- z. , / OZj x Q03 -...,W -Q"I..'3 -0 I <j 3 - - - z:.. -
T",/- 81, 1958 ~ 003 - Tr-.I - Ol. 3 - FI I - - - I 
£>l-3 - - - - -
58-
P/l ~() 1330 )( 003- 58- PIZ - 01 3 - \ I , - - - MS/It1r.D F~ - - M~-rA.LS ~C.VI1.NloJf 
~8- a~<J 114-0 

, 
\ 

H\lLP FII.IC F IUp die 
j'/2. >< O()j- *S8- PIZ~ 0 '- .3 - \ l - - - - - 1t4S~-rs 

(!4AlCIS '- 81~ 1 

S8-" sJ() 13;0 '>' 003.58·- PI, - 03 3 - \ l , - - - - HfJ'-() FaA '/~~t.JOC.,f~7 il 
PI' - 4 AI'" />,~ . .? 

-rW· 6fto 2c;D )( ooI - TW- P/Z -0' 9 3 - - Z Z. I I -PI2. -
."./-
loll.. efta 2040 ')( 003 - Tr/- ,o/2-~FI , - - - - - - - - \ 

~~; e& "40 ')( OUs - ~8.:- 063 ~ - BA:. I - , A/o,,-I!'" s"'-",,~ - ~",7-.jr 

REUNQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): DATE 1 TIME: RECEIVED BY(SIGNATURE): 

~/o.d~ 9pl/~ 71/:>"" Fe(h!/(~L LK~d~.s~ 1 
REuf(QUIS'lfED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED IY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I ! I 
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: //4'.;P 3 e z.. .;: 9 z c; 97/ 

(SIGNA TURE): 

1 1 5/',///,,4i'A'i r u L../I u c.;', J ,,&" (J/( /I",i" Y S;'f 
'''''-'''' Order No. 70440 ~) A , 



CHAIN C 'JSTODY RECORD L.r~- 02( 

PROJECT NO.: SITE NAME: 

6,6b ;.,J1,(Ot? F£/OUY , 

SAMPlERS (SIGNATURE): ;;JI6L21)}~ 
NO. ~~ 

~/~~ 
OF 

CON- J REMARKS 
TAINERS v~ 

STATION 
D/l} TIME COMP WRAB STAnON LOCAnON I/,<IJ~ , 

NO. \ 

51::i - 8,i 1706 
, 

I 
, PI..£IISC "'~<J-r" SA~cJ 

~ )( ooJ-~8-063-/4-8~ LJ,f 7..£ 
58 .. 84 IllS' >< 0031S8-o37-0~-~' 

I , dA tt'- ", .. Jel( l/",7,(.. 
037 wlf!, ~~S",ro,J> 
S9- 8,i 2j4~ 

(. 

I 7'- ~3- ~t1- 637-/(J -B;'( 
, I 

QJ7 
SG- 8/7 16.1"0 )f- Ool- 58- pt)6- oz - B/C.. / 

, i .Al6 
~8- 8/7 I~o y.. 003 - 513 - p(), - 05' 8/C."- J I pcJb 

S8· 8/7 1850 I (0) - ftJ -po6.!Q 7 - 8/l I I Al6 
SO .. 
/JOI 

9/7 Z"ltl/5 ~ (N ~ - so - PCH - (J.3 - 8~ , , I 
~B" ~8 16/0 -;l.. Clu3 - 58 - POI - 0;)' 13/C ~ / 1 prJ I 

~-~/.. % kJ5 f 003- S8· Pal -09 - 81l I I ~' 

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~p-, - ~n7l/~ci rL.t). U~£6 ~s I 
REL1NQUiSHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: /'1;1J111' 3az..~~2~97/ 

(SIGNATURE): 

I 1 5" 1"'//"o'&/cO / .. ':::;''''UC.IC:S r..""" ,;I.N';~ y.stl'J 

Order No. 70440 (06!U) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 
6Y,6o AI/RCJP F/fIL>Lc Y 

SAMPLERS (SIGNATURE): 

~~L-
STATION 

D/~E TIME COMP GRAB STAnON LOCAnON 
NO. 

78- 8~ I?lo )( 003-78- OZ.o-ol 
02.0 

'SB- 8/,z. '6Jo X. 003- sg· u36 -c I ()3t;; 

58- 81i, IbiS- t< 00 ~ - S Ii - 0"36 - u z. (j3~ 

.50- &/tz. ''-9S ')( 003- 'S"lS -0]6-°3 -63G. 

-('14- e;;L /~3S' '>< 003- TJ/ -03 Go - 0/ 
O}' 
(14- 6hz... /9JS ~ OCJ 3 - T ",.I - 0 ~ ~ - F I 
O)r; 

56- 8~ 11,5' '/.. 003-58- uL3 -05- 81f? 02.1 '- , 

S8- 0/9 ZUe'!: .,< 003 - S 8 - 0 z.."3 - 15 - B ~ 023 ) 

56- ~u /1/0 Y cJ o 3-5[f -P/L .oS'- o£ P/L 

61 ~ /0 

'I. dOS - J~ -, ~ 

58- 8/, 16030 ;X ou3 -SB-?/~ -/I..,..B~ 
p/z-

S8- ~l. 1~5" K 003- 59 -03 ~ -d5-8~ oj, 
58- ~Z- 18o:f" -,( 003 - 5"~- o3~ -0 7 - 81f11C 
c1~ 

SB' 8kz.. ~o. -,( Ouj- 5~·J),/-z.z- -,sA. 
J)p/ 

RELINQUISHED BY (SIGNATURE): DAlE I TIME: RECEIVED BY(SIGNA TURE)~ 

~~k~ 8"p3/wl /"-Od rL !)L.e -" L 4X~.,('~.r.r 

RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY (SIGNATURE): 

I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY 

Order No. 70440 (06911 

NJT~: 

I 
(SIGNATURE): 

\ .... 0 l... /, 003 .. S-{] ,. 0 J ~ - 0 L 

"u]" ~ DuS -<.>8 -036 -03 

I... TL" oz' 

, ,~ f.J ~L ;, ~\J r,J:fQ /j ')~\', i qj' ~~ 1Jl, t J 
NO. J t. '-\l ,," t f ,,\ "t f r .,~ U~ r.,.. ~~qf~1l L,~ ,,~ ~ t i~ OF 

CON- bl 01/1 t • .. \.' ~,..... ./IoEM .KS 
lAINERS '\. -1 ,,~t" 19 v " ~ l1: ~ r.~" .. ~ 

v J' v ~ \J 'II ':'v" (j U ~ i:) § t:? 
:t'~ EnJ ~ Q/ <1> J( .... 'v 4: '" IJ ~ ~ R ~ 

Z. Z Til' P BtJf#l<.. 

3 I .{NAL I ~a ,4-''- P-f~""'1f7C.~ - t t - -

3 - , I I - - 1f-u",~j'Z.~ VOG .... ¢' <:::r~,:A",~tJl.4f 
tfE;""'AI,I~#j /J4I(AI"Ai.!A' IF VOCS ,,·,he'-Ih~, " 03 

3 - I I I - - IIAJIILj/Z. i.E VQC S '" c." c:o.; An" '.J.~<! 
te4/ftA IN,! P;-jA"",. (,E.,.J I,:'" """C S 7,'IJ.r-

~. '".flo" "(-z.." 

9 S - - - 3- ~ I I -

1 - - - - - - - - I 

1 J - f 
Pt.~A$C pu 'T~ V""':; 

- - - - - - - CA"" ~"'~.c :>lADle 
'Vo,,~~~. .< < '7 ,/J 

I - I - - - - -- -, - I - - - - - - - ~ 
~. 
~ 

I , - PL.,,"lJi ,v~7~- v~ ,J - - - - - - - c/O .. " .,..,AA" J"'- ... t.J/~ 
"1/ til v", l' r ,,"", j , - I .... - - - - --

I - l - - - - - - -
l - l - - - - - - - ,;.-

-. 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): 

I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I 
DATEITIME: REMARKS: /I t9.:;zr .$ 8 Z.;J j1 Z 7 Z a / 

I 5 II 1,v,oL 0 Tu LAU<..A J ,.cu,,; /1,'/'- L Y r /.J 



CHAINe 'JSTODY RECORD LTL - ~Z-

PROJECT NO.: SITE NAME: 

~9r:;6 /l/J...?OP F~/I)L~ Y , 
\I 

SAMPLERS (SIGNATURE): NO •. ) 

~~//ca y 
OF V~ tf 

CON- ,->t'. ~ REMARKS ,.,. 
TAINERS '» )\1 

STATION 
D9AJ,E TIME COMP GRAB STAnON LOCAnON 1I '" e-

NO. '/J...0qj lJ ..; 
sv %3 <lJl.:r ~ \ I 810 x oo~- su- B/o -01 
~u- BAs (jj5'~ x 003· suo /$09-01 

( , 
flO) 

:Sd - 8)3 JOse.:. I I B08 ;£. 003 - su- Boe ·0' 
Sd- 8A3 illS .,< 003 - Su- 80" - 0 r \ , 
8 d C:, 
5"u- 8IJJ 1120 ~ 003- :;U-807 -0' I 

, 
B07 
$"'-/-
B()4 9A1 1/55 ")I.. 003 -S~- B(J4 - 01 I I 

5"0'- 8;13 Izzo x ()OJ. 5~- eoS"- a I , l B(J~ 
$U-

BP3 12$''$ -r.. 0(\ 3 - S(/ - B O!> - 0./ ( I 
~o3 s,,-

8~3 13;';) X OU 3 -$«- 80 (-01 I I 90/ 

S'u- 8)3 IJ3s- -/-. (103- 5(/ - 8()Z -0/ I I DOl... 
st/- aA3 Odoo >< 00 J - :; U - 7)'p /- 0 I , I P~/ 
5£/- e~.J 'ItJu ,< 003-5d- R8-ol I I ,f.lJ -

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

~//~ ... ~ B;Y.1A7V500 ;::2:~~/?Ai.. £%",~~.s.r I 
REI1NQufSHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: AS;pI 3824PZ7Z 0 " 

(SIGNATURE): 

I 1 <I///;R~~ /.,) /c.J L.,d vc K .I "::::-,,.-< .A'/,/,.~i. y 5,;' f 

Order No. 70440 (0693) 



LTL- 023 
CHAIN OF ~USTODY RECORD 

PROJECT NO.: SITE NAME: :f '8J'I V~ 'at, t"~ ~A \l~ I..t~t (bJ'-b 4r 
Nll?oP F/PIi>L~'/ 

. ~ b ~\t ~Vt.~ SAMPLERS (SIGNATURE): NO. ,," ~ J. ~ ..,?' oj i' .. li \' ~ 'fI~ ~ ~ 1 
~/?'?-L. 

OF ~O .:l jY. trf', ~fl ~f lr.,~ ti" b'" ... Q ..... ~ f ~ ::.~E RIS CON-
TAINERS " r"';j <~.t~f:"~~~ 

STATION v?v~v ~v~ ~~O~Q~~ 
NO. ~~E TIME COMP GRAB STAnON LOCAnON ~U ~ .LV r.; ~ fb&',~~~//..V ~ fl'~ V '10 'J.,.0 ~'A~ ~ 

TB- Bh8 IStts .,( 003 - TB- 0 ~/- CJ I Z. Z. -rR\ P BLA'" ~ 021 

SB- fYI~ ~/~ >< 003- SB- Poz. - 01 3 - I I I - - ANALYZtE 
poz. 0,- ..... 
SB- -. 

I' U<.II_" FIJI(. r-ltSLO c:..c. A.uA'-YllS" 0/18 ~/.;jo Q03 - S8- Paz.. -'0 Z. :5 I I -l - -Paz.. ~ - A- "fA' ., J,4t Vu" 0#1 ()' 

~~i o/ta ~o -;l 003 . S8- paz· 03 3 I ( I - \\ H(Jt.&) FlJA!. FICi.Lo c::.<.: AI>JI4,y $, $ ,. 

- - A rJA l'fl-d"' 

~- :K"TW- 8;'~ /$<0 x 003 - T W - po l. - 0 I "7 3 - - Z Z. \ I -.... -pol. 

TW- 9;;, ilJ,zQ 
~ 003- Ty./- POl-FI \ - - ( 

POl. - - - - - -
A8- '7f1 15ls- ~ ooJ-A8-003 -01 '3 3 - - z.. Z I \ -60-1 - . 

. 
~ . , 

• 

." --
! 

RELINQUISHED BY (SIGNATURE): DATE/nME: RECENED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I~.~~L- ~~,.IJbiI" 
F£/)~"''- ~P'A"cs..f . .; 1 

REuNQuBHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED IY (SIGNATUR~): DATEITIME: RECEIVED IY(SIGNATURE): 

r I 
RELINQUISHEDisy (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARIfS: A8#" 384 .J,z 7/11 ~ 

(SIGNATURE): 

r I s>v/ ""';"'.60 -,4, ,L,AvcKs ,cu-< "-;""',A L Y S"S 
~ Order No. 7D440 (II' ~I 



CHAIN ( '}STODY RECORD 

PROJEaNO.: 

6~~& 
SAMPLERS (SIGNATURE): 

~~~--'Z 

T",I- fj / 'b 
05"8 /,Zo <>s 

T .... I 
05& 

REUNQUISHED BY (SIGNATURE): 

~~_/-
REuNt!UISIfED BY (SIGNATURE): 

REUNQUISHED BY (SIGNATURE): 

Order No. 70440 (0693) 

SITE NAME: 
A!/.;f'OP FKIAI£ Y 

GRAB STATION LOCATION 

003- TI!/- oz.~ -01 

003 - S8 - 05'8 - 01 

OO3 ... S8-0S8-0"3 

003- TJ./· OS~-ol 

003- 7 .... / -0 5"8.-FI 

DATE I TIME: RECEIVED BY(SIGNA TURE): 

E¥.20/nI/5oC> p~ I) II X;P/U! J .J" 

, DATE /TIME: RECENED BY (SIGNATURE): 

I 
DATE I TIME: RECENED FOR LABORATORY BY 

J----r--I (SIGNATURE): 
I 

z z 
3 

3 I 

3 \ I 

3 - \ 

I 

REUNQUISHED BY (SIGNATURE): 

REUNQUISHED BY (SIGNATURE): 

2 2.. 

L TL- ,....~4 

~c.o F(J~ ,&'/4"p Gc. IIe.~S(/' TJ" 

11"" I....ytd ~ o~1 '? 
\'HQLO Fo< F/~l.u cic ,<.eJU"TJ 

-11114 I V' z...d 

I 

J 

DATE I TIME: RECEIVED BY(SIGNATURE): 

I 
DATE I TIME: RECEIVED BY(SIGNATURE): 

I 
DATEITIME: REMARKS: 4~ 382.4 r Z 70/$ 

I )/7'/~/J.E.P r--u -4/f<.I(./C) F<.J;'(. ",t~.,,/ ~/ 5/J 



CHAIN OF CUSTODY RECORD L7t... - 025" 

PROJECT NO.: SITE NAME: .,;1"'. " co9t&6 /l.1//'fOP r,p/£)~~Y ~ , 

" j jJ" SAMPLERS (SIGNATURE): 

#~~ 
NO. 

~/~ ;L- 0' I)U, ~ ~ 
CON- -l ~ ... REMARKS 

TAINERS "-

STATION 
DIJE ~B 

"t:VM 

NO. 
TIME COM~ STAnON LOCAnON 'J,.V'l.0 J.,.VN: 

TB- 8ka ZI.3 V 
003 - rd- oz. ~ -0/ Z Z dZ3 () X TRlP BLANk. 

S8- 8~8 lZIS" 00.3 - S8-P02. -05"- e~ t - I ,Poz. x . 
SB- ~8 0000 ,< d01-S8- ])A/-Z3 - B~ I , 'DuP )P/ -
58- 8A9 I,~S X 003·SB -poz -/:5"- B~ I - , 
po 1... -

SlJ - a1J9 2<Jd .,t. I I @", 'S t 7t • S :t;> 
t. .., e '" ur~"o 't I(A oJ 

058 tJos-S8-oS8- oS-Be - d"J - ftl-dlJ- 0:)--1;1 

S8-
'])1>/ %J ~ -,( 003·S8 -'1::>p/- 21i' - B~ I - I J)lJP 

:58 -
O~& %, a~.:r ~ OOJ-SB-oSff-/5- B;'(. I - I 

-

• 

RELINQUISHED BY (SIGNATURE): DATEITIME: RECENED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~#'~.d_L: 81l ~J'lt l.5tJd F£Pb(AL ex;,o,-eL- r ~ I 
REtfNQl1i'SHED BY (SIGNATURE): DATEITIME: RECENED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECENED BY(SIGNATURE): 

1 I 
RELINQUISHED BY (SIGNATURE): ••• pATE ITIME: RECEIVED '5LABORA TORY BY DATEITIME: REMARKS: ;f8-:rr 38Z.~9G.70 ~S-

(SIGNATURE); . 

I I S 1'////...;'".0 Iv LA'';(IC'- .,.cu.--c. AAJAL YS/5 
.-. Order No. 70440 / ') 



CHAIN C ~'JSTODY RECORD 

PR,OJEO NO.: 
cO~~b 

SITE NAME: , If ~1"~ ,-A//,fO? rK/£JLt= Y tV rl q}j ~ 0 "~D ~ ~O 
SAMPLERS (~ArU'): dt;;Z~· 

NO. 
}\ . i:.f; ltV \;,'t 

OF 'r ,.f V., rr. :- ~ d ~ ,,~ ~ ~ ~ ~ ~ 't,..('1 
4.A~~ CON- ,.i;~~ ~(jf..,~ r/ ">~v"'~~'f\~~ ft~ /,J ,'f {~I:ftE ARKS 

TAINERS ~ " Nt;", '.: IV ~ b (j ~ ~f t Q't, ~ ~ STATION 
'?fJE TIME COi [4RAB STAnON LOCAnON ~V 'J:rjJ/~"rb }C1)"~(J~ ~~ iJ~ ~ ~A~~ NO. 

TB- %, /(01$ 
V e z TRIP B.LAI-J K 

OZ4 X "03- TB- Oc4-01 

SB- 8kl l"l/S 
~ &)0 ~ - S B - 00 7 - 0 I 3 - , 1 , - -

007 -
SB- 8/z., 1~.rQ 3 I ( , ANALYZe I/ocs AN.!) .,t;'E I\I\-If ~ 
OCl7 >< Q03 - S8 - 007 -02- - - - ~£41"'i"/',.JJ PAI'"A,oe;!c,(.S ON 

SB- 8~, /;>"'0 ;><. Q(J~ - SB -007-03 3 ( I , - ..... Ho-{.{es+ VOC SAMPLe • 
007 - - OJhl!lL'i. CI..I'\I..1{ V""'IS dlliv ~ ~ 
.,-",/- 81z, c2'/.?s x:: oa3-Tw-007-o 1 19 7 4 4 2 2-

Du tY\ 5/ ()1 ~ D 
()o7 - - - -
Tw- 8kl </<s c;)() "3 - T ",I ·007 - F / Z. - - - - - - - 2- ::Do M:) I t11 S D 
007 ~ -
58 - 81z.( /8~ 003 - 58 -00 7-<l5 -itA ( , 
007 ;>< - - - - - - -

S'G'- ell t 
~f. ._ ~ 003 - S 8 - 0 0 7 - (t - l31L I - l - - - - - - -

O()7 "l 

• 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

'k~h~L 8/2Z/?71 /5'J() FL j).!:/t;'I L bXr'4 ~ S" .r- L 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: A 87/ 382 fly Z. 70.::[16 (SIGNATURE): 

I I :r#//"'/~ u Til ~AVc.Kr ~o-< ,,4#-,,.t. v:.-./ !) 

Order No. 10440 (0693) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: , b>" ~ if ~ ,"~~, ~ 
~9u,Ca t1//;fOP ;:-;f'/O~L.-Y \~ ff).1\. "'~ t ~'r ,,'"' \) ~;.} It..: , 

~ 'b I L, 4J (t) .} ~ ~'I '<'~'''' 
SAMPLERS (SIGNAtURE): /~'bVeL& 

NO. 
/.J" \'" ~ to: 'JI~ V~ ~ ~ t. v-.f". 'V ~ 'vA.? i u fl! 

.~;~k-. OF 
CON· ~O \~ (I.J ~ .t' ~~ ,- I? / - .. .i ,tiM !!" 

/ TAINERS \ ~ .... ~ 'S ~N ~'"4J"-.rt /~~ ~ ~ ;:';j 
STATION DATE TIME COMP ~B STAnON LOCAnON ,.,v f "O/~ '\f :: 0 0' l1~ ~ ~ 0 A. :;. <l. It R. 

NO. '77 ~ ~Q 'J.,rJ", Ibo ~ Cti ~ ~ ~ CI <? J! ~~ ... .::.£..,. 
'-B - ~Z 1tSa )I z. 2. 02.5 003 - 7.8· oZ5 - 0/ TR\~ BLAN'" 
58- %2 /~~- 3 t , J - ANALYZE 
DZ7 ).( tJo3~ S8-0Z7- cJ / - - , 
SB, 81zz /~o >L "3 J I I - - Anq 'v z.~ jt'oC ~ CtI1c1-1hL ~£;#IA IN J~ 

OZ.7 aaS - 54'- cJ2 7 - oz.. - PAIi:AMd£1l ~ ON to{ Ie flcit-/er SAtt'lPI.~ 

S8- 8~Z I?<~- ~ o(JI-S8-o27- a 3 3 - I I , - - @~ <fJ l A~ltk2't,..l~ 01,7 

rw ~ 8kz. I~ X OO~-"'\W -02.7-01 9 "3 - - - Z z,;(' --1-- ; A"I A~ y' Za-
-6~7 

LL . - -, I 

TIA/- 8ht. «CI..r- 00'3 -fa.<.! - Oz., - FI l - - r! 
'- - I OZ.7 X - - - -

Str- Biz" I&s X 003- SB - 02. 7 - oS- B'( \ - f - - - - - - - -
OZ.7 

S8- %. <~ - I y OU3, SB -O~7- 06- 84f{ ( - - - - - - - - -oz.""] 

SB- ~3 4100 >< 003 - SB -03 0 -01 3 - I , (#- - - - - - , 
o3() 
58- %3 /~.5" ->' au) , s 13 -0$0 - oz. 3 , , f1k- - - , 
03c. - - - -
58- %3 /4.h 

.-

I -r- 003--56-0Y' -0:1 \ - - -030 - - - - - -
sa %3 1S"3

0 "" 
0" 3 - S fj -03 (J - 0 4- - B/e \ - l - - - - - - - -030 

-rw- %1 I~S x: 003, TW' OjO- 0 I 9 ~ - - - Z z.. t I - --03 0 ... '" 
, 

Tl-/-. %l /'i's )(! 6Q3- T~/- 030 - F( , ""- . ....-Y (I - f 
03Q - - - - - -
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): ?JIt'iTIME: RECEIVED BY(SIGNA TURE): 

~~ 
j; 

~f"H71),Sfo J:'LI/&4/1L cA" ?/~6 S.J (I' I 
REUIfQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I J 
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: .;9,,;Z; ~8'Z-<1Y2 70:)'0 

(SIGNATURE): 

I I 5~'///-~{/ ~ ..::!./.r/ c Ks "c<.A 4.N'/~ y5 r J 

Older No. 70440 (Of'''~\ 



CHAINe 'IS TOD Y RECORD LTL - 028 

PROJECT NO.: SITE NAME: ~ '1 ,"~ i Il~ tPJ06 N//f()~ ".r~/.?>"E Y .~ l- \'J" \:) 'I!' U IJ~' 
Q. ~ ~\ \i~ ~iG~t 

SAMPLERS (SIGNATURE): ~&o.Hrt 
NO. (.,~ t f.'V ~ l ~ t ., IJ t: 

~~7/~~~ 
OF ~., \. ~ . \ \" ~~ ~ 

CON- ~O J ~~ ... " q, \~\-t l' ~\ ~'ii J 10~t' ~ ")t'. ~ MARKS 
TAINERS " \\ ~ ~? '- ~ " :v "I" 

~B 
" (" Ii ~ b- t f .. q: t,0Q v tV IV '" STATION DATE TIME COMP STAnON LOCAnON til) v IJ ..l\J..... .... ~ v" {Je) 

NO. '17 . I/o{ ~ 'J...u .... \1 ~ ~ V Vi 'R ~ iCJ" ~I-V "v lItb ~ q) 

T~/- 8~J O~ ])j'> I 
;4 

G)o 3 - ry.l· ]) P I ~ 0 '5 9 3 2 Z I I - - - -
T"'/- 9~3 ~ 

. 
x o (j 3" TtA/· J)P/ . ,c.s \ - - - - I - - -

'D~I -
'SoB- 8/l3 I!J.J~ 00 3 - S B - po ~ - (J I 3 - - - - I ( I 

Anq\)'lc!' .. , ,~~ ,I Ol~ 
po, ;x - - .c:e ,'','' . ~ A, "r~~ ~,. f>..t1 
58- %3 1'10 P09-o2. 3 - I I I 

ANII'"Ylt: V"cr,,<..\,nd 'th<:o. 
po,) X. 003 - S 8 - - - - - - ~m~'''''f;:l~-:;''''''-'i(:2 fl' 

0"./ ,...~ e' ... ~"';W"" 

7>' B - %3 1'J~o 003· S' 8 -fa';} -03 .3 po'} '7'- - - - - - - I I I 1 
S{J- -%3 20,S" r paC) 003 -58 - FO';} -05- SF? I - - - - - - I - :t..L'< 

v,"~ 

S(j- %3 ~ 0 0 3 - S.B -l>~1 - 05 3 - - - l , l P'09 ?'-- - - -
T rl~ ~~p %q 1<'(0 ,00:/' 6/ ':J 3 2- t I - -'-- -,.( 00;j - TIN- Z. - -

..,.".,.,1 - %q /l3a r o (J ") - 7" ~/ - Po 'I - F / J - I - -,Po 'j - - - - -

TB- %4 1320 ao 3 - T6 - 0 z:; - 0 I z.. 2- - - - .. - -nz(;, )< - - T""'It' ~LA'" i< 
SB - 8/z q /'13,- l 

/T~ , 

>< 003' SJ3 - pO'} - 01- 8/C. - - - - - I - - of-- -po') - .-

S6 - &~q /~ 3 - I I { 
1'4' .• 1/1'1" I ~"",,,,,, Va''',,, e 

05~ X u<.>3 - 5B - ()~? - vI - - - - - - (,m~ 

5$- %'1 /6/(1 ou) - 5(3 _ Q ~5' - Cl z.. '3 , I I 
Ah' .. IYIS"'.J ;!""'L'Z"'- V'u'{ 

X - - - - - - ~M st ... ,.. 4c'-": ___ Ai" '''P 
oS!) ~A,.",.., .. I,·"s ..... ,'".-(~ "" 

SlJ - %4 /G/S )(.. ao~ -51.3 - .,.15, - 0 3 3 - - - ~ - I , t h..~~4'.(, $4,.,,/0: .. .¥ 

OC:5 -
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/nME: RECEIVED BY(SIGNATURE): 

~A~~L- 8k)'/yj./5.Jo FL t)E /(",/1 L <!~> .. ~."e C .> ..r I 
RE"QUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: ./I d #3 8Z ¢ ?.z 7 0 S- 0 

(SIGNATURE): 

I I 5////-?/-"'~.P 7" .. LA c/t: KJ ,&"0-< A..v~G..y5/J 

Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD L T L - 02 Cj 

PROJECT NO.: SITE NAME: )n ~~. 9: ~9~~ NI,.&f'aP r~/OL£ y .i ~ r.' '1~ ~ ,," oil, ~f- o~ 
SAMPlERS (SIGNATURE): #6C)~ 

NO. " (1~ (1 J "t' ~ t ~ 
-4!P~ 

OF II' f''IU 
t ",'t; ~l' ¥. ~ f.," 

CON- :.l ~ " lb~ ~ {J q -t .1"'.i REMARKS 
TAINERS ......r """" vof "'r(". <.; (;).f..~'t ~.,o d' ~ STATION 

DJ.JE TIME COMP' 
VGRAB STAnON LOCAnON lit: 0'- ~~/tf'~ Ct3 DJ ~J~ f\i NO. 

TLA!- 8k4 I~d" ).::: 003-Tw- 055 - 01 9 3 2 2. , I -055 
TW- ¥Z4 ~J's ~ 003 - TW-055- FI , - - - - - I 055 
SR- 8k4 1630 >'- 003- SB-055-05-ER I - - - - - - , 
055 

, 

REUNQUISHED BY (SIGNATURE): DATEITIME: RECENED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

~/~~ B/z)jn 1/.534 F"E£>61f/} I... ..:Q-..... ,... £ S .r 1 
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 4d3T 3'6'2. <7 :J'27dS-O 

(SIGNATURE): 

I I ~////"'/.4"4J ""7u L .;fUt:.K S /--1#( /7~y'A(' YS/f 

----_0 



CHAINC ~)STODY RECORD 

PROJECT NO.: 

Sl/
O~2. 

u:>9~u, 

~, 15;0 

REUNQUISHED BY (SIGNATURE): 

?~7/7#~ 
REliNQUISHED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

Order No. 70440 (0693) 

>< 003' r8- 027- 01 

X 003- so- 032. .ul 

.,t O<J] - S 8· 032 '02, 

~ 003 - 'S 8 - oJ 2 .0"3 

DATE I TIME: RECEIVED BY(SIGNATURE): 
FLtJ&'rAL Z=K~A'CS S 

f/"M7V5uu 

DATE I TIME: RECEIVED BY (SIGNATURE): 

I 
DATE I TIME: RECEIVED FOR ~BORA TORY BY 

1----,.-1--1 (SIGNATURE): ., 

z 2. 

"3 I I I 

3 I I I 

:s I I I 

3 -

RELINQUISHED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

LTL- 03c 

TR I P BLAN/(. 

_ J-/ut. D FUr( F/.,<La G C It'~S~~ 7J 

A,.hif~ V Z~ (e/.!."7) 

z.. 2 

DATE I TIME: RECEIVED BY(SIGNATURE): 

1 
DATE I TIME: RECEIVED BY(SIGNATURE): 

I 



CHAIN OF CUSTODY RECORD 
LTL-031 

PROJEONO.: SITE NAME: '1 q ~ ~ " (D'J66 NI,f()P Af'/.aL£ Y ~ t' t' ') ~ \i ).~: tJ 
i ,,15: J 'J,.~ ~ of"" ~ ~ 

SAMPlERS (SIGNATURE): , NO. 

:A'~d'.r.\ l fl.'" l.l! 1./ ~/~L- OF 
REMARKS CON-

TAINERS '- ..r~ ~i:'>J!v. ~:t 
STATION DATE TIME COMP GRAB STAnON LOCAnON 

" ~ V <:r. 1.1 '.4..'r \) 'J...t;(" Q ¢ Q h <tV 
NO. ~~i'~ ~ ~ (J'bO ~ ~ .... "Q' ~ 

TB- %7 ~So >< 001- 78-0 2. 8 - 0 I 2. Z. oz.-& 
BB- %7 0900 ;< "03 - 138 - O()4'o/ 10 3 Z. Z. I I I 

004- -
B8- %7 c::J.9/o x 003 - BS - 00 ~--o / fO 3 Z 2. I I \ -OoS 
BB- %7 °.!!lo ~ 003 - B B -006 - 0 ( 9 3 2 Z. , I - -a::lca -
88- %7 oY.)Cl K. 003 - BB- 006-F/ I - - - - - , 
c:lO~ -

1 

, 
" 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECENED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~kL 9h7.t971/S00 
F~.L,(~(. .::Et\' ...... ..-i'~ Sf J 

RELn(QUI~ED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: ,." 6'+Z' 3 (3 Z. 4-72.. ? (j 7 z.. 

(SIGNATURE): 

I I SH/~/L~ r:.- L.;I~"c.. /C'~ ,..cQ--< ".,-V~ t>-'i: rJ 
, -.. Order No. 70440 I ~) 



CHAINe JSTODY RECORD 

PROJECT NO.: G:J~ (0 SITE NAME: .... lQ"' s:a'v '-, "11. 
A!/ROpr/f/pu;y , ~ 'f.j \! ~ \ ~ \/., ~~ • ~"l 

SAMPLERS (SIGNATURE): £//:;;LlIiY NO. ' " .t ~ It,. tI~ lJ: U~" ~t r \~ 
~/~£- ~ 

OF () \~ d-' 7>~ to: C ~\' "'\ ~N 
CON- ~O ~'\ ~ ~ b"" '" 'VI\,; ,Q " ~ "RE ARKS 

TAINERS \. lj...? ~c.., ~ "f \ ~ ;) 
STAT~ON COJ;. '~B ~/ 

v t. ..J ~ v ~ -;...t-M I) ~~ ~ ~ t ~ t"\: ~ ~\ 
D:~E TIME STAnON LOCAnON ~~~",1t..Ulb"/.i'Q ",~~dt'~ V~~" ~ "* NO. ~ 

TB- %z. ~, 

aZ9 
VSso X 003 - T8- oz. J- c) I Z. z.. -rR\P BLt<lN~ 

S6- 0/02. ~oc 7< 0 0 3 - SB - pos - 0 \ 3 l I I /l.v"/YZ-4!" -PoR -
SB- o/Ol. ~o 1 

l--poE> ~ 003 -sa -po8- 03' 3 - \ , l 
/l;\lt1 /YZd' 

r~·I- o/c:3 /11.5".) /< ~63 - 11-,/- FOe . 0 I 5) 3 z. L I I p0 8 - - - -
TW- ~ /?-

, I 

poe .::>..) :;>< d0) - T0/ -i pOb ·FI I - - - - - - - - I 
I 

i 
! 

! 

. 

~ 

, RELINQUISHED BY (SIGNATURE): - DATEITIME: RECENED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 
/ 

~/" ;;;'A'/~ J'AA7I/{<i\J F~t)L4-"L Lr/JEsJ I 
","'cfUIs'fiED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATDRY BY DATEITIME: REMARKS: "'/.1 ~'t'" Je~4,1'~7cJ 8.3-

I 
(SIGNATURE): 

I 5//I//~P /u L A{/u' f ,.ru,,( ."rAJ"" L Y :;"'/ f 

Order No. 70440 (0693) 



CHAIN OF €USTODY RECORD 
LTt. - Os3 

. " 

In 

PROJEaNO.: SITE NAME: : 
l: J4;J'" ~~:~ CP96~ NIROP FR\OLt: Y \~ ~ 'v' ~~ ~ ~Ao 

SAMPLERS (SIGNATURE): //1L~£1~ 
. NO. (J\'J . V 

0h/ OF o ~ ... Oll u" ttl -J,. 
REMARKS CON- :x ~ t;f ~ ~ ~V". ?:? TAINERS " ' ~~ 

STATION co",l V "",,"'IV')<.;.v. 
NO. DllE TIME GRAB STAnON LOCAnON V,,<,Ub 'j..U10I1it°i'a.\) 

T8-, 9/03 
I.)~~- -,<:" C>oJ- TB- 030 - 0' z.. Z "-~/P BLANK 030 

51$- ~ 2<50 ooJ - 5 (j - d 7 0 - 0 I 3 - , I I /11\ S I'" s 0 MC7AL.SY.;. Y®""-""'.@ 
CJ70 >< ., 

' A .I.LL ~< 
•• 4( 

S.8- 0/03 l2S:; 
~ 

\ I t-!Ul.L> F .. "t. FI,--,t) 6C ~£$V~ 7"S 
X 3 - I 

070 OOj-SIj -070 - a ~ C!"'NC.~'- ?/s- r-'1Y 
SB- ~3 1.3/i" )< -03 3 - \ , t 

HuL.v F .. -c. r/LL~ ~c:: ~C$"'/£TJ 

t:>7Q OQ 3 - S' (5 - 070 ANAL Y 2E .?h- ;-.;1.)( 
, 

,-~ 

, 
lh"A-" 

f 
" 

p' 

, 

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~h.Z- ,7Ah?l~" 
ICC.I)£A!''''~ Z:)( /'/t'L f' J I . 

~ 

RPQUIs1iED BY (SIGNATURE): DATE/TIME: RECEIVEO BY (SIGNATURE): RELINQUISHED 8Y (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 
~ 

" 

I I 
RELINQUISHED BY (SIGNATURE): DATE/nME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: /lP 38Z~fl27/1J6 

(SIGNATURE): 
I I .5///j.?~c,;,) /u L"""~/c,,c-J Fad ~""V"""'G ys'/ ~ . 

'\ 
- ' Order No. 70440 I 'l -" 



CHAIN ( ~·JSTODY RECORD LTL- 034 

PROJEONO.: SITE NAME: i ' , ~!J ,," G:>:J60 N'/"fO.P "c,e/oLe Y , .} t; i ~ {t ~ -{t 
SAMPLERS (SIGNATURE): NO. LJ~ "' II ~ ~ ~ l ~ ( 
-~/~~ 

OF 
CON- 11,) t, 0 ~ ~ ~ REMARKS 

TAINERS .... ~"\t'q] t, l i 'v~ ..J 
STATION " ~ n ~t Q ~ ~ 

DATE TIME COMP GRAB STATION LOCATION AU ri ~ ... 'l (J! ..... " (}' j C1,~a ... ", ... ~ .. J NO. 97 

TB- ~ ~.s;-S 
_ .• r " _ .... -.. 

O~I X O~'? - rA- 031-0 I 2. Z 
TW- 1-b4 18S8 ?- OO'?- T/A/- 070-0 1 ~ 3 2 2 , ( 
l') 7n 

TW- ~4 Ic9sa r 00'3 - r,...,( - 0 70 - F I I - - - I ()7'~ - -

, 

"'-
, 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA YURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~/k~~- 2~h').6b r-L /)/-//,.f 1. ..6: JV--:.,t' c;-s..s I 
RELI .... Q(nwD BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
", 

RELINQUISHED BY (SIGNATURE): DATE/nME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 4A# 3 6Z ?727/71J--
(SIGNA YUlE): 

I l 5h"//'/&"tI 7'., ..( "" ,,/ c: «:[ ;0.4 ..4,A/,,4L v' oS:"- ( 

Order No, 7D440 (0693) 



CHAIN OF CUSTODY RECORD LTL.- o3S 

PROJECT NO.: SITE NAME: ~9' ~~ ... ' cLJ 966 N/RoP FRIDLI:..Y XS ~'b ~~ "" ~ ~ \;) J ~;}! ~ 7 ,v: ll~ ,,~Il!if ~ 

tl160~ f}'<'ft; 
NO. 7 II v ~ l7. ~.} Ii ~ SAMPLERS (SIGNATURE): ~ V'1 \) 7> :l ~ Q... ~ ~:} 

-~/~L 
OF 4~~ ~~ ~ "" ~1~~\f: .cJR ARKS CON-

TAINERS V~~" ~ V Ct- v ~~~.l.~8J..~~ $Qiq STATION 
WE TIME COMP;: ~RAB STAnON LOU/ION ~r;tVl/~O "~Qo~, ~4tf .. v v ~~t<i ~ NO. 

TB- '/S- IS/O >< OQ3,r&- CJ32 -0 I Z 2. TRI P RLANk. 03Z-
SB- o/s- "SO X 3 I I I PJo 003- S~- Pia - 0' - - - ANALYzE 
<;'B q/ I,,> I -rr~~ 

L> 

-~ - /'. - ..., , I - - - "oJ 
P/o 75 ~o "" 

UUj __ u ,., ..... 
~'- oJ . . 

S8 - U- /ijs I 4J '" 6) .&::4. ~ c:. (.~ ~ I) 6. e: ff?.::. s:" t.:: ;c..5 
>< 003- S{j- Pia .... 03 · .. ·3 - ( I I - - rlAN;L-Y~~ .-p/o 

~8-PI ~ 
, 

7'- a03-SB-J)PI - QeD 3 - , I l - - A#AL YZ£ 

-rw- %- <~o x 003 - TH - PIO - 0 f 9 3 - - z. ~ I I - A iiI.! t.. >' z.t: P/6 -
-rw- U- l2<l;to ~ o ~ 3' - T v..1 • P I 0 - F I , - - - - - I P/cJ - - -
TW-
D,P/ -%- ~ --r 003 - TkI -J>P/- 64 9 '3 - - - 2 z I I -
T~/- ~ ~ ~ u() 3 - T j;\/- D p I - F 4 I - - - - - - - - 1 J),PI 

~~ 9"i ~s >< a03 -rB- CJ33 -0' G. L - - - - - - - -
5B-
'A:J4 % 1730 ~ 003 - 59- 'p(j~- 0 I "5 - I I I - - - - - ,Ir 

'<:B ' I'h I/~ / I 
~ .. - ~~~- ~ 

"''' 7 r" n n ...... A "'~ ~ - I J - - - - I~ .... ., '.'J 

pa4 -''P ',..~ ~ "wi oJ V I - ,.., . ---
~4 9/~ I. '/. ,.. ,-.,;- P J: r L./L...Z>: 

Vj''';.;S" 'I. o03'S8-.Pa¢ - 03' 3 - ( I I - - - - -
A;.I,I"f~ yz....:r 

~~- ~ 12<.'5< ~ 00'3 - TI'</- f10f - d I 9 3 - - ~ z.. I , - J, -
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): 

I~~~L- I 0 kt £. ~ll5cKJ FEt:JQ{",fL ~N'4~ oS.r 1 ffWT/ 

Rijli"QUIWD BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: .41j'~ 38Z~J12 7/¢ C. 

(SIGNATURE): . 

I I S#///~/.,I To .c::..-tIU'CK S Fa-< '#.-v'A,ys/r 



CHAINe ')STODY RECORD LTL- 0 

PROJECT NO.: SITE NAME: 

~~~ ~:J~CD )///{OP F,-F/,oLcy' y..t 0 9 
, 

~":l~ S;Z;(:;:Z C)/< 1fh £I/d:t-- NO. 
OF ~t; 1 ~~ .l'. ....:J:>'r' REMARKS CON-

TAINERS .j QVt. v "J\! 1'. STATION 
IlJJ.E TIME C6MP -GRAB /' STAnON LOCATION ., .... '" 1(5'11 0 J.~ (J)~I d NO. 

-&w'- ~/~ «s< 003-TW- F'04 -I="I I I pa4 >< 
$8- 0/7 l.!i'.Jlo ~ 003- SB- 033- 0 1 3 - I I ( 033 
SB-
033 0/7 1,95"0 ~ "03 - s 8 - 0 l J - 0 c:. j - I l ( fl.-v Ft.-<.. ~c Fr.aL. D Ilcs,,/I.J 

c!4NC&"~ 9 (<J FAX 

:s~- o/? 2Q,Jd -;J- c:Ju3 - S d - 013 -03 3 .'- I \ l 
I-IQLI.) j:"c,;( GC F'.-£~o I(<liful'~ 

013 - A;.,nr l.. Y 2LF 1"/,,cA x 

-

-
~ 

RELINQUISHED BY (SIGNATURE): DATEITIME: RECENED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

-~~. r~7V.:SOQ F~~£<,.,~ ..c%~~c sf" I 
RELIN6UISt4iD BY (SIGNATURE): DATEITIME: RIC;EIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECENED fOR LABORATORY BY DATE/TIME: REMARKS: ;#f~ 38Z.f29Z7/~Z (SIGNATURE): 

- I I S//'///LP /0 L~vC:::K.r Fo.< /IN#~ YS/ J 
Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD LTL-037 

PROJECT NO.: SITE NAME: 

t t> .~(;;~"l,!,! N ? ~76b N/.;f'OP F,.f'/~y , J ~<i ~ J A~~ 'v l' ~ ~ ~ 
SAMPLERS (SIGNATURE): Y V. /'t NO. v'"' .. (Y, ~,<:; <"" ~ \'. ~ V-;..: 
~~~ 

.. : ".' --.... ). t: '" OF ~L,/,(tb < yt CON- ..., (.,,~ 4Jfr/1 .. ,,'" "'I.'" V J' ..... '" Ij " 
TAINERS 

STATION 
DjY TIME COMP G~' STATION LOCATION ~Vj J...V::,t. d'~ J f rtf ~,q"~ 1...ti ", J...Uq,1a 'o'iflJ1> NO. 

TB- %8 I~o X oa 3 - r8 - 034- - 0 I Z. 2-034 
(!j -..-. ' 

9/c,8 la~ 'o3~' X Ou3 - '"tW - 033- 0 I 
, 3 Z 2- \ \ - - - -

.,4 - %8 %0 X ()~3 -rw- 033 ~"c/ I I -
o.3? - - - - - - -
58- %8 ~C1So X ( I I 

00 MS/I"S'D 
PIl 003 - S 8 - PI' ~ 0 I 3 - - - - - -
;J; %8 <100 X d03 - 'SB - PI J - Ol. 3 - - - - - - I I I H"L.I) F<>< G c ~t:$(J/f.J 

C4NC,t!: '- 7 J/lJ . 
58- %8 R110 ~ 003 - S B ,PII -03 3 - I ( I rlOL~ FaA ~C If.uvl& 
p// - - - - - ANAtyz.£ 7/tu 
SB- ~8 ~"Cb --r-J)~I 003 - 513 - -:DPI - 07 3' - - - - - - I \ \ taJ,o 

" 

: 

\. '. , 
. 

\ 

RELINQUISHED BY (SIGNATURE): 19'~.wJ!ME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

~kL @ IE.. £ J.. /SCo F"6!)£e.fL LX.P.£.£S r 
I 1/, 

RELlNCi"UISHCo BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): .. 

I I 
RELINQUISHED}Y (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: A~ 38 24 ~ z. 7/:r / 

(SIGNATURE): 

I I 5#<'PPLlJ -to L~VCk"f> F~ AN4LYS"/S 
Order No, 10440 (DI'Q l) 



CHAIN ( USTODY RECORD LTL-03S 
. 

PROJECT NO.: SITE NAME: f ~q, ~'t J' '1 X~~~ l" ~-'~~ A//4'd"p r"e/~L&Y 
, J ~ ~ l~: "'~ i 

SAMPlERS (SIGNATURE).:4 ~O~7 NO. ? IY" t ~" ~ '\ ~ ~ ~ c.~ 
4~ -~~ iJ' YI OF .!J~~~ ~ \.~" ~} ~f; ~ Vb CON- REMARKS 

TAINERS V "" ."'t~{ {' ~'N 4'] ~Q 
STATION If 0"; ~RAB lY NO. ~E TIME STAnON LOCAnON 1/J..CJi.{"~rY~tP '''V~''j!J ,!J '7~~ 
TB- !11o.9 ~O X 003 - r8- 03.5-01 2. 2-a~ 

,-w- %, /--?o {)(JJ- rw· ,.0//- 0/ If 3 Z. 2- Z 2- ~ MS/It1 S0 ro.< IN4W/-''''/C s 
P// ;<. 
TW- %!I ~. 

()(J3- T~- P/I- F/ ,.,0// ~o X Z. - - - - - Z. IIlS/MSD 

.-96- -U, , . 
od4 ~< 7< 003 - A.B- (;)04 -" I 9 3 z Z \ \ - -
1Jr- 9kfl IIUo ~ OCll- 88- 007 -0 I '0 3 Z. z.. I I - , 
007 

REUNQU~Y (~IGNATURE): DATE/nME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

~/~/- o/'/o/171/Sao F'# ,/)..!:./rAL 6V?£ES.r I 
REUr{QUlsfiED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS:.4~ 3ez. "fl9'2.710S ~ 

(SIGNATURE): 

I 1 S/////.,uJ To J."vc~s,.L"""Q,(' ~~ ;fsv%I't>'!2 
A;II//ILYS/S 

Order No, 70440 (0693) 

I 



CHAIN OF CUSTODY RECORD LTL- 039 

PROJEONO.: SITE NAME: If" ~ ~~ ~Y66 ,A//4"p F.,;P /#f)L..L Y A~ )I.(I)U .. ~t r. ~; ~~~\J yf'tl. 
SAMpLERS (SIGNATURE): NO. ~'J~," ~JI~ ~ 
~/r£-

OF 
CON- "t '" V" ~ ~ tV 'v t: ~~ ~ l t ~,~ ~ t TAINERS 

STAnON 
'WE TIME COMP GRAB STAnON LOCAnON /Rf/l.tittl/~o!/:1 q,0 AtJ\~ ~.,'v. d' ~ J ~q\ ~ NO. 

TB- 7fs &<.:t X (1I:J3- "76'- 0 ~~ - 0/ -£ 2. 
03~ /.('/" 8L"'I"",A;:. 

SB- A. 
1?.1S J ( ~S" >( ()tJl-SB - 02.9 - 0 / 3' - I - -OZ:;t /IN'''(. V2E 

SB - .."0s- 19s?o ;<. d03 -S4'r 02.~r 02- "3 - I I I - \ I Oz., -
TN'- ~h5 <'<gS ."r. 

OO~-TJ<./· Oz.j - 0 I 'I :3 - - - z. z \ \ <3Z, -
TW- ~,,- <~S oo3-TY./ ·OZ.'·FI J - - - I ,;U<) ')l - - - - -

R~UISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

j/~ U0"7VF-ct rCP..E~;I(. 6~~S'J'r I 
Rr(INQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: ".6;;i{1. 3 1fT z. Y r l:. 7// t,; 

(SIGNATURE): 
/1.-"" 6$"r I I 54///L"p1 ~ ..:!. ;'f CI c tr.$ "c-.,.A. 

Order No. 70440 (0691) 



...... 

I 
CHAIN 0 JSTODY RECORD 

PROJECT NO.; SITE NAME: 

t.'i>:J~c; N'ROP FR' DL~ '( 

SAMPLERS(SIG'::TUL / ~./1f.'a·,~· r:,~. 

~-~--~~_/~/~~~~_~-'~------r-~~~?/~----------------------~T~~~U 
STATION 

~A.JE TIME COMP I.B STAnON LOCAnON NO. 
,g-

9,18 .1<'0
0 X OD3- 78- 039-0/ o3~ 

SB- ~8 ~<>c .,t 003 - SB - 07' - a , 071 3 
SB- ~g /~j>o )l. 003-$8,071- 0 2 07/ 3 
58- 9IJe /C:>S"',:$' 
071 ")( 003 - 58-071 -03 3 
TkI- 9/'8 IG/S >( 071 003 -T",I- 071 - 01 

z 
- \ 

- I 

- , 
3 -

, r 

\ I 

l \ 

--

L TL ° O· 

TR I P BLAN/<. 

\-\<l~D Fol( Flc.t.O ~C R~S</~ r~ 
AA/A-L.. vZ£ 7/Z."Z-

Z 2. I 
Tr/- ~;j8 IGIS- ~ OO~- 7'-"1- C7/ - PI 071 

, 0.- _______ I 

RELINQUISHED BY (SIGNATURE): 

~,,~~ L-
RELliI6ulsmD BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

Order No. 10440 (0693) 

DATE / TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE / TIME: RECEIVED BY(SIGNATURE): 

ZI'J'l71'..f"q; ,cEtJ~A""'L £Y~~E.s~ I 
DATE/ TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/ TIME: RECEIVED BY(SIGNATURE):... 

I I 
DATE / TIME: RECEIVED FOR LABORATORY BY 

I----.--~ (SIGNATURE): 
DATE/TIME: REMARKS: 4 8"'" 40~3'Z5"~77/ 

I L Ta gCS/ff .......... /.6 // r:, .L'~(1',(5 h,.-c 



CHAIN OF CUSTODY RECORD LTL-04l 

PROJEONO.: 
<D3~r;, 

SITE NAME: ii ~'! ~Ii ~ ~ ~ N/J?QP F,,? IOU y' 
, .} ~ I(.q:, l" ~ J .... ~~ Iv § 

SAMPLERS (SIGNATURE): 

4';$&uJ~ 
NO. t,..... t., ~ Co, L Q'I .tJ ~ ~ \) ~ 

~~~ 
OF 'if)''<l :~.~I:,t,~ ~ f/Z'\~~ · IW CON-

TAINERS 
" ~ v ~" ~ 1\1, " ~ t' f ~t ~ 0; :t STATION 

'l,IiJE TIME COMP ;~B STAnON LOCAnON ~i~~~~~~~,~~~~~J~ NO. 

TB- o/i7 /"/0 )< Z 2 o:i8 003 - T B - 038 - 0 , TRlP BLANK 

SB- <JA7 4r.:SO 
X 003- 58- po 5' - 0 I 3 - t 1 I l!CJ ""s/I'7W eON ~/~"""'c..s 

PO"\ .I'?I£TALS ~ AI-
:sa- 9fi7 It(:s:"..:; )<. 3 - I , I H-p Fu~ i="IEi. D 6C. Rcs<'I'''''~ po:; -.... oo~, s8 - f=bS"' 0 Z. AN~l..Yz:.E ?~ 
SB- 1J7 /705 ~ ,,OJ" - Slf - ,.cbS - 03 3 I l I '-IOL.J) Fu;l( FAcLt.' (i.e ~cSq~'TS 
p d 5 - C!.,f", c.t£ ~ ~/2.L , 
TW- ?i7 /'.1.s- -~ 3 2. 2- I ( 
~(jS )(. O()3 - TW- pas - 01 - - - -
TW- 'A7 /.5'.:a-

.-.... 

P:J5 ,<. 003- 71</- P05 - FI I - - - - - - - - I 

, 

-
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATEITIME: REC IVED BY(SIGNATURE): 

~/~~ U'gA7V50' FEi/,£;y,.fL- £' X,.o.,r.! S J I 
RELliQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): ~ 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: ~d'~ ~06 '5 z. 5 J 76'0 

(SIGNATURE): 74. "L.4 0' ~ ~.r /0..-( ""1-'\/A 1 S' '" S" I J 5/P//..c ,J) 

Order No. 70440 (0693) 



CHAIN G 'JSTODY RECORD LTL-04 

PROJECT NO.: SITE NAME: ~ " X '>..~., f 6J6~ A/1/fO'p ,c/ff/,JLEY v 
t" \ ~ 

t .,,"0 itt) ~ ~ 

SAMPLERS (SIGNATURE): NO. y", ~ ~~ tJ'7 ~.i ¢t ~~ ~ ~ ... f 
~ /&:-.--;L-

OF 1 ~~ ~ . (j Q ~ \ ~.( if REMARKS CON· '~~ ~ ~\ v -t ~, ~ TAINERS 
V ~ v V ~r. " AV'~ ~4" g' STATION 

~~E nME 
NO. COMP GRAB STAnON LOCATION I/J...VDt.,t:J ~ ..... "'~\ J, J.9.,:"lt:J~~ ~ v. 

TW- ~9 ~~ 003-71-'</- O~6-ol /' 7 O~ )t 4- 4 Z Z. - DO MS/I't\SD 

"\w- :vt9 ~s ~ 003, TI4 - 04b',c/ Z - - Z '])0 M51 rn.SD ~ - - -
AB- ~ /.,S}ts ~ c)OS' A8 - 005 - 01 9 '3 C Z I I -oo~ -

T'n/- ~O /~..1- "'- 003 - TJ"I- alb - 0/ 9 3 2 2 I \ - -oZ6 
cw- ~ /~s r:- 003 - T~/- oz~ -;:-; I - - - - \ -()l~ -
TVv'- 9/z, /~8 >< a(H . Tt'-f ~ obe· 0 I 9 3 2 Z I I - -0613 
T'W- 9kl /><0- ~ 003 - T \'<1 ' 0 Ge - F I I - I -Ob8 - - - -
AB"- 9/zz. 11./S 

- ~ 

OD<D >< ~03- AB- ()(j6 - al I - - - - - - ./ 
'B8, 
clO'S 'hz. /1.io )<. C'xJ3 - 73 B -008 - 0 I 10 3 2 Z \. I - I 

• 

.. 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE,: RELINQUISHED BY (SIGNATURE': DATE/TIME: RECEIVED BY(SIGNATURE': 

,/~;&'~L U~71~d FcP£4~L £.,('#A' c.s-r I 
RmNQtMHED BY (SIGNATURE': DATE/TIME: RECEIVED BY (SIGNATURE': RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I . 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: /I~ ~tJ6f2.~Y7BZ 

I 
(SIGNATURE): 

I 5A"///c:! P ~ LAue.<.r Fad ~A~ Y' / S 
Order No. 70440 (0613) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 

6'}66 A//.,fOP .r~/L).LC- y 
SAMPLERS (SIGNATURE): NO. 

~~--_~~·"~~~~_~~' __ '-__ -r __ ~ ______________________ ~Tf!~u 
STATION DATE TIME COMP 

NO. -97 

SR- 19/ ~ 
MIG' , J -

GRAB STAnON LOCAnON 

" ttJ3- 58- 04b-O I 
.; , 

~ 9A~ ~o ~ 
CXX?, :5.8- O~b - uc::::: 

la03 '~B - 04<0- 63 

l>03'W- 04J-OI 

3 

, 

3 

2' 

3 

lJi %., ~<ls X aDS - T8 - 042- - ()' 2 

LTL-043 

REMARKS 

2 
- I I I 

I • 
• I • 

- ..-

\ \ "PI.JP 

2. TRI P BLANK 

I I 

z - ,I'( I P BL.JI\ 1-11< . 

J~- ~I I~o ')I' 003 ~ s 8 . a68 . 0 ( 3 - - - I 

3' - I l 

RELINQUISHED BY (SIGNATURE): DATE / TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE / TIME: RECEIVED BY(SIGNATURE): 

~~~L- $2~JI/5.JQ F~M";#L cX/d"E.s.J I 
RE~UISIffD BY (SIGNATURE): DATE / TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNAtuRE): DATE/ TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVEDfORLABORATORYBY DATE/TIME: REMARKS:"'~ ~O~fZSj>78Z 

1--_-r---f(SIGNATURE): .-." I 5/////££1 ~ YocL.r tL7J.-< ~...v""L.Y J/J 

~~~~--------------I----------------~ Order No. 111440 (0693) 



CHAIN 0 JSTODY RECORD 
L7L. - 04 

PROJECT NO.: 
6966 

SITE NAME: , ~ h' , ;V//f()~ "c~/.oLEY \..I U ..., ,'0 ~ , 
, .i t ~ ~ .,1., ~ v: ,<-'0,- ~ f 

~a~ 
NO. 

. t ~ ~ ~~' 
SAMPLERS (SIGNATURE): ~b !J~ t ~ C) lJ ~ ~ ~ "', b} -- ~ . / OF ~~ ..)ij t: f f'l 'Jt> t;H~O i ~ ~ '"~ -< '" ~E RKS b7/·~/~ . 6, - CON-"., 

TAINERS ,,'J ,,~ ">~ ~I" t, ~ ~ or i~ (, --~ ~ ~ 
STATION 

D~y TIME COMP ~B STAnONLOCATION ' 
I,j£V ;V'Y;>'=:.'V,"'I(';lb~~iP.-l' qQ. 

NO. ~v~ ~rvil;tIoJQ ~af J.V:: ct~ V~~ /....0_ (q' ~ 
;8 ,-
o~ ~3 1t'<,<, r:. O(j 3-74- C144 - d/ 2- z.. M/r" SklNK 

~47 9kJ I~o 'X 063· 5&- ofL7-ol 3 - \ I , - -
$E- 9k3 I'<i~- x. ()OJ- '5!1- 0¢-7- 0 Z, 3 l \ \ HoLD F(){fl FIE.'-u G,C Rt::,Su,r.5 
04-7 - - - ''C!~Ncat. ,I 7/2 5" 

) 
, 

58- ~3 16$ r!0t.o Fo.-c F,L.t.v 4<: ".e-.=SO, 7$ 

'" 003 -56" cJ47-03 3 \ l , - -<J4Z - 'AM L'ILd ,r 7h:r 
TW' ~l 1cf1.<j. 

.... 
I 

047 
X a 03· T ,," - 0 4 7 - 0 t Cj 3 - - - 2 Z. I -

T~/· ~3 I~ 7< 003 - T ~d - CI 4 7 - F / I -Q<l7 - - - - - - - ( 

T\I</- ' -%3 Cbo<J 7<- 003- rl"/- DP/- 05 9 .3 - - 2 Z , I -
DPI -
TI-t/- %3 Q 

7'''/- DP/-F:>- \ ])1'1 0".., ?' 003 - - - - - - - - - I 

# 

/ 

,. 
, 

. 
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): DATE/nME: RECEIVED BY(SIGNATURE): 

Z:;/I/trZL .. 
F£iJL.<.4L 0V~6s:.f· 7kq/nV~ I I 

R~tfNQUlsftED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATU,E): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): • 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE): . 
DATE/TIME: REMARKS: //tPC -90632602.. <7 b 

I I :5-7'/'/ ~ ~ 4q, Ie s ,cu ... c ,.-f'A/,d ,-y J ,<j 

Order No. 70440 (0693) 



CHAIN "".- CUSTODY RECORD 

PROJECT NO.: SITE NAME: 

6~66 #/~OP ~'<I£}Ld"'y 
SAMPLERS (SIGNATURE): ~/~. NO • . ' '/-?/7 OF 
~ / ,L- t% {:71 <:-9 CON-
,/- W.r:;:~ ,- TAINERS 

STAnON LOCATION 

9/zt.. I~/O 

~z.. 1:?z.O 

%z.. /?-<5 

%e. 00"0 

i 
i 

, I I 

, I f 

, I I 

, I' 

Z IZ 

LI'7.. - 04<-6-

Do mSJ,"SD oN Mi;TIfLS, CN, 
n:>c ;'lIeK.c.J1I"~ A/,6J 'SI~iu1~ 
HU4-j} r..",c '4 '- l~cS"qL7:J 

\0.. C;f;vcL'- ': (t7#'wvL:!" 1/2 ~) 
l'IoL V Fo,c 6i. C. /ec.s-(I'I.--r.,J 

\'ANA~YZL£ ";( P##NC~/L 3) 

])(JP 

RELINQUISHED BY (SIGNATURE): RECEIVED BY(SIGNA TURE): 
1--",""~_--4 

RELINQUISHED BY (SIGNATURE): DATE I TIME: I RECEIVED IY(SIGNA TURE): 

~k#-L-
RELIIlQiJIfHED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

Order No_ 70440 (0693) 

FcPE,(,f[ ~)(/4'.rJ 
DATE I TIME: I RECEIVED BY (SIGNATURE): 

r 
I DATE I TIME: I RECEIVED FOR LABORATORY BY 
1-. __ ... ,_-1_ (SIGNATURE): 

I 
RELINQUISHED IY (SIGNATURE): DATE I TIME: I RECEIVED IY(SIGNATURE): 

1 
REMARKS: A8? ?o63Z59793 

---r--1 
5"#//,/.1cO -ru b~J,k.J "cc.,< /lA.//L Y S'/J . 



CHAIN 0 JSTODY RECORD 
L TL - 046· 

PROJEONO.: 
6966 

SITE NAME: 

~ ~. 1 ~" V N /A'(),/l F~/£)L.EY , ~ ~ ... ~ ~ -$L, l! ~ ,; ... ~'t:t 
SAMPLERS (SIGNATURE): 

;7d%~ 
NO. ~~ ~7 t ~, ,»V lJ 11. ~ ~~, ~ 

~'/~;/~ 
OF 

CON- ~1 J~ Y: ~ f'l ~b.J) i ~ ~ '- "" ~E RKS 
TAINERS (,'» V ,}'l"j' "'~lb'?,["f'"i(, ;-~J~ 

STAnON 
DfY TIME ~ STAnONLOCAnON " ~'\j~f~"'iRO:J~~qf"'~~<rt(.~~ d'tt~"t_ ~~~ NO. COMP ; RAB 

7"8 .... ~3 ~<'a ,<. 
, 

044 003- 74- o4/j - d/ Z. Z. U/,..., B/A,vK 

~47 9k3 I~() X .063· 58- 01'7-01 3> - \ I I - -
SB- 9k3 Ib<lS >< ()03- 5t1- 0-¢,7' OZ 3 , \ , HoL.D F~ Fie'/) GC Rc'suLr.r 

04-7 - - - ''C!i/Nca L." 7/zr 
) 58- ~3 /G:!is '" ()o3 -.56" () 47-03 3 \ , , - - HO~O Fo~ F/L~t) 4<:: ~cSO~7"S 

<J47 - 'AM 1..'Y.af '''~~:r 

TW' ~S 1cJ4.<j 
..... 

I 
047 

X 003- T w- 047-ot <j 3 - - - 2 2- I -
TlV~ '/z3 '~ 7< ()Q3- Ik/- 047- FI , -°"7 - - - - - - - I 
\&-</- -

~3 <::bo~ .,< 003 - rl"l- DP/- oS <] .3 - 2 Z , I -DPI - --
TN'- ~3 °0 ~ 003 - 71,../- DP/-F:>- \ -])1'1 d y - - - - - - - I 

, 

~ 

,,< 
., 

. 
REUNQUISHED BY_ (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~/"~L ~~/nV~ F£v&£.c.,lfL c,v.<tS.sJ· 
I I 

R~tfNQUI5'HED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATU,E): . REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): ~ 

I I 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: ~t!PE 90b~2bO~4b 

(SIGNATURE): 
I I 5"*/ 7"0 "::;f(/r-/cS ,.c ... -<4..v...tl~'y;-/J 

Older No. 70440 (069)) 



'--
CHAIN OF CUSTODY RECORD 

PROJECT NO.: 

SAMPlERS (SIGNATURE): 

£"/ij~ 
STATION DATE TIME COMP 

NO. '7 

58- 9~'2'-f 18/,5" 
050 ... 

SB
a50 
SB~ 

-oPI 

TW
OSO 

TW
Os-a 

REUNQUISHED BY (SIGNATURE): 

Z:;/k,L 
REL(NQUIS'"HED BY (SIGNATURE): 

REUNQUISHED BY (SIGNATURE): 

Order No. 70440 (069-

SITE NAME: 

A!/l'O;:' r'</~Le y 

. ';~":/ ~::; ,.A~:t? 
~ '" ,1'., 

GRAB 

-,< 003· sB ~ OSo -oz 

?< 00 3 ~ 56 . 0$0 ~ 0.3 

x oo3~ SB- 1>PI - 10 

,( ooj. T"'I- os-a - o( 

-,(. Q03- /.,./ - 05"0 - pi 

DATE / TIME: RECEIVED BY(SIGNATURE): 

~ohI/~(}(JrL()£;(;fL cX/,('c.s-..J 

DATE / TIME: RECEIVEO BY (SIGNATURE): 

I 
DATE / TIME: RECEIVED FOR LABORATORY BY 

t----.---t (SIGNATURE): 
I 

LTL~ 047 

z. 

3 1)6 f/1\S/"'SD ON #4)( - C"".~/(/"'" 
- ONI.., # S.Po; ~S-r.S" 

3 

3 \ 

3 A;..IA£.YZ6 

3 ( I 

REUNQUISHED BY (SIGNATURE): DATE / TIME: RECEIVED BY(SIGNATURE): 

I 
REUNQUISHED BY (SIGNATURE): DATE / TIME: RECEIVED BY(SIGNATURE): 

I 
DATE/TIME: REMARKS: 4d~~6Y2. ~ 02.L4 

I S';-/I//~tJ /(J LAU.::A.J r()~ ,,4"'/A4 yS/J 



CHAIN ( USTODY RECORD 
\ LTL-O¢8 

PROJECT NO.: SITE NAME: l' 'IV l" ~ ~ ~ \ 6166 JVI/(O~ ,.r~//')LEY , ~\ ~ ~. u'" /' \t- I:) "'~ '" f 
,. 

SAMPLERS (SIGNATURE): 

~L2f-t:e 
NO. 

. ~ b I.:'i> ~ ~ II J t ~f ~ t" 

-hdU 
OF . ~ .~ U' " ;y ~ lJ ~ • t, ~ ~ 'fI ~ 

CON- Ik ~ ~~~ ~ .r, t; t b~, ~ ,Q.~ < '" AIW 
TAINERS III '" \'l' ~ ~ ~ ~ \ 'v , 

STA,!I6N DATE TIME COMP ~~RAB STAnON LOCAnON 
V" V a v 'V \" "~lJ t ~~ ~r. ~~ ~~ ~"1 ~'t 

NO. ,/ 'J;. ilE ""J fIJ. A IJ flJ~ 'V~ 0 ~ ~ ~ :::f V '}..o,v.-.q , ~ 
7".8- 'k5 ~ ~ 2- 2 046 OtJ.?· TA-O¢6- d/ 7~ 1/ SLA",v/C 

S8- '6~ /'""9s 3 I , J Q39 ~ 003- 58- 03j- 01 - - -
59- ~~ -t1-o 3 I I I 

NoLl> rGI( c; C R~~v (Is 
O3<J >' a03-S{j - 033- oz. - - - C,,/pc.c(.. /'-"'-4 7/t.'T P//<J~.~,t) 
58- ~j- l-'bo 3 I \ ( - - Ho(.V FcJ.( G ~ RI!S~/ /-rJ' 

ai' X. oa3-S8 -03') -03 - AAJ-4LY ur (~..,..-,d ,/z,;,,y~~ ) 
Tk/-- ~J:r V.$I'StCJ >< o () J - T rl - a:n· 0 J <] J - z :z.. I , -05, - -
Tl,./- 71~ /Y<;lo 'If . 

()C)~, T ~/- ($"39· F r l I cJ3~ - - - - - - - -

RELINQUISHED BY (SIGNA ruRE): DATE/nME: RECEIVED BY(SIGNA ruRE): RELINQUISHED BY (SIGNA ruRE): DATEITIME: RECEIVED BY(SIGNATURE): 

~/~ 17A,A7IIClIa F~Otf:J(A(.. .:;i )( ~"u,. s..r I 
RELINQUISHED BY (SIGNAruRE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNA ruRE): DATE/TIME: RECEIVED BY(SIGNAruRE~: 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: A IJ:P ..pJ6 32- ~oZIJ:L 

(SIGNA ruRE): 

I 1 51-1// ~u LAtY<. k s F'"'''~ 4""IAt..Y) I S 

Order No. 70440 (0693) 



CHAIN OF ~USTODY RECORD 
L7L- J<19 

PROJECT NO.: SITE NAME: \ 

bY6~ AlI4""''''' F;f'/P'LcY \ ~v -

" l SAMPlERS ZA!.URE): NO. 
J OF ~ 

~y;~ L- CON- ~~ 
.'. REMARKS 

TAINERS V'" \ ~t., ~<t" ~ 
STAnON 

D;1E TIME COMP GRAB STAnON LOCAnON ~ ~~ ~::' /...\v. NO. 

r<1- . 
a47 

lo/a 0, 140 4 >' oa~-T4- 047.01 Z Z 
ID- '%: "1?S ()O"3 - :r 0 - C) 0 I - 0 I 6 3 Z I 7DAY Tp~N' 
ao/ 07r 7<-

-

REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

-Z;:;~L l~n71/~GQ rcJ).cA'.fL £X/..-(~S.r I 
REW.QUGHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: A4~ -1"~ ~ 26 0 143 

(SIGNATURE): 

J I S///,?'/4'-o r..J LA~/L./t: s jCJ-i: ,II",,/A, Y :>/ J 
Order No. 70440 (06~ -' 



CHAINe USTODY RECORD 

PROJECT NO.: SITE NAME: j)r 

676b A// A'" (I ,"::> 7A'/~c;/ , ~ 
SAMPlERS(S~~~ NO. ~\,V OF 

REMARKS CON-
TAINERS o q,'rI 

STATION 
~¥E TIME COMP GRAB STAnON LOCAnON 

NO. ~ 

:r..!) - /% ddsi oo3 ... ID- O()~ -0' I t OOL 
',", -,<. 7 PAy ;;-c/ .('"J 

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): 

Z:;~L ~~A71~..JG .e-4:!~"<4 L 4-r/A'~S'..J I 
I ar(INQlJ'ISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: ,;f~ ~06]2~O/Z./ 

I 
(SIGNATURE): 

1 s/,'l ...... /~P ~L.-9~c.c-r To.< .-4N/~YS/'j 
Order No. 70440 (0693) 



\ 
r 

APPENDIX A.S 

CHAIN OF CUSTODY RECORDS - PHASE I ON SITE LABORATORY 



CHAIN OF CUSTODY RECORD 

PROJEONO.: SITE NAME: ~y r;j66 MI;-f (J/"' !=A'.I£JL6 Y , 

"of. SAMPLERS (SIGNATURE): ~/~L 
NO. 
OF ~ 

~\ q REMARKS CON- r.,,'-J, 
TAINERS o ('. V" .V, 

STATION DATE TIME COMP GRAB STATION LOCATION ~ ~~IJ ~ FI!) NO. 

TB- 9"~1 I~.a )( ~ 2- -r~/P BLIINI, Al'4. ~/ aD 3 - 78- d Cl/ ~ 01 - B;( 

SB- ~7 /850 1< 00]- S8-00b- O I - 8/? \ - I .E...:t i?, T" v. I.e.,) 0.4-c)ol!. 

:sa - ?I~7 l.9ou >i- I - I ~~ 003 - S 8 -006 -02. ~ 8~ P~luR.ITY S4MPt..1£ 0.0 

:58- %A1 
"/0 7< OGJ- 'SE - oo~ - 03- BR I - I 

P~lu.e'Ty SI\MPLC 0., 
00," 

.$8- ~~2 '.9<0 )I.. oo3-S8-o06-o4~ 8~ I - I 
oo~ 0.0 

sa - ~#7 '.-!1o ")< 
003- S8 -006-05 - 8~ l - I 

00" 0.·0 
~.8- ~7 /J'Ps- "I- 003 ·SB-006·o~-B.e \ - , 

1-7 006 

S8- r8A2 
<dOo X 003 '5B-ou(O-(J7- B~ I - I 0.0 006-

RELINQUISHED BY (SIGNATURE): D~ME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: REC:I~~~~.~~~~TURE): " 

~~;L 
SEC4',e~ /"'IS/~.£ 

03.30 17.& F/cLtJ /~,fIL...E~ 11J,~7 J. I J./;1) 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED IY (SIGNATURE): DATEITIME: RECEIVED IY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY IY DATEITIME: 

(SIGNATURE): 
REMARKS: 

'::-/~t.P 6C 8~~ T"eA/Lc~ 

1 1 
'" 

Order No. 10440 (0693) 



CHAINe. 'JSTODY RECORD 

PROJECT NO.: 
(OJd>(O 

SITE NAME: 

)//~OP ,c:-,If'/ f)LE Y , 

SAMPlERS (SIGNATURE): ~~ i,/ / .. , .... / I NO. 
,-.. 

L /{~/,: ! '1·, OF ~~ 40-
- -'" ,-.J- "L.. _:.t. ,( CON- ,,'1_ "g REMARKS , 

TAINERS 
STATION 

.' f~O f:'l' f)" N 
NO. 

DATE TIME COMP GRAB STAnON LOCATION ~ :14\1 FIJ) 

TB- ¥~ "00 )( 003- 74- ooz -0/- Bli 2- Z. - rn' / /' ,BL/f#K ,vA oQZ 

$B- 7"," ZOl.s x. ()o3 - sa - OOeD- 08 - BI? I - , 
c:] • <I 00' 

Ss- I~~ ~/9S l I 
I>JOT 1\ F LlLI.. Bo+fle 

COb )( 003 - sa - OOG- 09 - BR. - VE-r-'y /,1'/It:. ;(f£<::UVCKY 0.0 

58- ?I~ ~.:i X 003-$8- oo~-lo"BR I - ( 0.0 00," 

SfI- ~7 <';:'0 ~ 003- ss- 006- I' - BR • - I Q,cJ 00" 
SB- 7.~ <?j~ ~ 003 - 58·006· /2. 'B~ I - I 0.0 006 

(f3 
SB- *~)' oq, 

')' 003 . S8 -»P I - 0/- B~ 
, - I ~ 0 .-

S8- "Y4- Cb~ )< oo~ - S"B-oo~ -13 - BR , - I CJ. ~ ooc. ~ 
'58 
dOG:, ~7 0//0 )( ooJ - 58 -006 - 14 - 51(. \ - , 

O,cl 

REUNQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNA YURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~/ttL,.L-
Ozoo S~t;,~~.t!' IN S/.x-

J 

1j~..,~ r-/~Lo -rA';f/4~~ 1:.P;J,r"l1) /~ I ,'''/ (_ . ..-"' .. -

REUffQUISHED BY (SIGNATURE): DATE/'RMt: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: FILL/,) c;.~ 81;~ r;f"/Lc~ 

(SIGNATURE): 

I I 
Order No. 70440 (0693) 



bK--U-"':' J 

CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 
~v 6?66 

SAMPLERS(SIGNATURE~ ~ " ~ ~fl~ NO. J. 
OF \,' ~ 7//~~/ -~- CON- REMARKS 

TAINERS 
STATION DATE TIME COMP GRAB .:1' STAnON LOCAnON FlO NO. 

TE- ~~ 1~5 ;< 2. 2-003 003 - TB - ao 3 - 0 I - 8 ~ NA-
SS- 1~47 /800 ;,(.. fb7 Oos -$B-?07- 01 -8"'< I - I 0·0 

$8 - 'I??~ /810 \ 1,_ 
,,< l - l F(J7 ,?,. 003 - 5B-?07-0Z -BR. O,\J 

"SB - ¥%7 la,S" :I- "03' sa -p07 ·03 - B/i(. ( - \ a 0 po7 
. , 
\ 

'S8- 10~7 18~o , - l ;007 J'- 003 - SI3-pa7· 04 -B~ 0·(1 
. , 

S{f-
W~ .1-'/.)" X- I - l IllS /.7 ,RJ7 ac3 -58 -P67-o5.;.B/f 

SB- 7/ 
"lS- I I 171047 -P07 Y 0 0 3' 58- P07-<l6 - BR.- 0.·0 

S'8- 71~ ~9''''' d Q 3· 58- po7- 07 -B~ I - f o.<J ,Po 7 ~ 
:S8-

1~"'7 ~ ,( 003 -SB-J)PI-oZ. -8~ I - I P07 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE); 

~h/ 
S'£c~;cE /,N' B~~ It. ---

~~971C121S" r/c~O ~A;/.c~ . MI."" J I?6'tP 
' ---~-, 

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I J 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATEITIME: 

(SIGNATURE): 
REMARKS: A6~P ~G et/f -r--'?"f/,,£A: 

I 1 
~ 

Order No_ 70440 (0693) 



CHAIN ( USTODY RECORD 

PROJEONO.: SITE NAME: f: t:P9t;;~ /II//{ tlr r ~ / £U .. .4 Y , ~ 

SAWLERSISIGNAruR~6 m ~ NO. ,'"-
OF ~l ~~ REMARKS CON-

JI~" " TAINERS ~ '" STATION DATE T.ME COMP GRAB STAnON LOCATION ~~ I~ NO. FlO 
7B - I~% /~ 003-78-004 -ol-B~ z.. z.. AlA tfX)4 '97 ~ 
515- IUA7 I~¢.J ~ 00 j -58 - P(j7-o <a . B~ I - I j!J.:>7 i.7 
~B- 1%#7 ZZ30 003 -58 - Po7- /0 - B,f / I P07 7' - 2.5 

~~-
P07 ~A, Z300 ~ 003- S8 -Po7-II-Br? ( - l , . 5 

?Ji 1~%7 z-\tS'" )l( oo~ -SI3 -P07-/2 -8~ / - J , ' ;!). 

.>t:S - 1~~7 ell/-:> "" Q03- SIS - P07 -14 - BR , - I pQ7 CJ, (j 

58 ~~7 Odoo l< 003-$8 - DPJ- 0 3 - Ble 
, - I .-

[)I.I,D 

REUNQUISJlEO BY (SIGNATURE): DATE/TIME: RECENED BY(SIGNA TU~)~.(' REUNQUISHED BY (SIGNATURE): 9ATE/TIME: RECEIV~ BY(SIGNA TURE): 

U'"7~L SECV£EO /N /~ 
m¥971~~/S r/L.I.~ 7;<,,"1'-~"~ if,)/~-1 ,/~O ... ----' 

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECENED FOR LABORATORY BY DATE/TIME: REMARKS: F//££ CI G C 8 ~ ~ T~AIL&-c 

I 
(SIGNATURE): 

T 
Older No. 70440 (0693) 



f3r? - 0 0 5 
CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 
6tj66 Jv'/~oP ,&Ii? 1./)"-c Y 

. C7~ / 
SAMPLERS (SIGNATURE): 

4l6V~ 
NO. t\t lJ" ~ 

~/W_'L 
. OF 

~7 CON- REMARKS 
'r'-~ TAINERS ~VJiRJ STATION 

D#JE TIME COMP::: ""GRAB STAnON LOCAnON NO. FID 
,d- 7hz. IS30 003- 7"8- odft~/- cSR. Z Z. OOf X T~,p 8i.AAlIc N~ 
S8- 7~z p03 I~ X 00 3 - S B - POl - 0 I - BR , - I z.s-
SB- 7t1- 1700 BR I 

,-
S A,I'tI.Pt.t: ,,, )< 003 - ~S - po3 - oz.. - ( - p~ lOJel'T Y /.5" P03 -

:S8 - 74z.. I~S )( 003 - sa - po"3 - 0"3 - BR. I } .... - " /·8 po3 - P R , \) I\!Y'y 'S '" "'" pt.. t: 
:sa- 7hz. 17s-u X 003 - SB -'FCI3 - 04 - B~ l - I 
~3 o c 

Sa- ~z. 18zo )I 003-S8-?o3-0S- Sf? I - , 0.4-f'03 
$8- 7hz. ~~~ >< ~~ -56' po 1-0(0- BR , - I o·s 1>03 
:SB - 7hz 1J4s X ~, lB- ~"3·07 - 8~ I I /. j' ,003 -
~B- 7/,z, ~3/0 X 003 - 56- PC3 - c)~ - 50/( 

, - I o.c ~~ 

s8 7/,l. Z3jS" l 
I 

P~3. I<. 003 - :SES - po, . \<1 - 6 R. - , 0.:; 

SB- 7/,1. 'C) X 003- SB-DP'-Q4-13~ l - \ 1>(JP -
58- ~3 q,Zu X oo3-S6 - Po~ -I \ - HR.. \ - I 0,0 Pc.~ 

SB-
.oG~ 

7hj ~o ~ ~o3-.s6 -po3 -,2. - B~ \ - ( 0.° 

REUNQUISHED BY (SIGNATURE): DATE I TIME: RECENED BY(SIGNA TURE): . REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURU: 

~/¢tL 
S,£C-Q.<cl.;) IN is ~.c , 

//<.. --7/13/'7IalQ$' F/~L.P Td'A/~~~ 17;'ljhll~c 
REUNQufSHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE): 
DATEITIME: REMARKS: r~ f34 ,ANAL',. Ll fS't P'/~I..D Gte. 

I I 
Order No. 711440 (0693) 



CHAINe USTODY RECORD 

PROJECT NO.: <9966 SITE NAME: ~C 
N/~()p .c~/()L£V , 

SAMPLERS (SIGNATURE): NO. "" ~" tl ~~(~. OF ' ~ REMARKS CON-
TAINERS '" U 7 cf..l(j OV M 

ST~TION 
D.r~E TIME COMP GRAB STAnON LOCAnON \;) -l ~ 

I="I.D ND. 

.8- 7113 I~ >< Z z. 00(0 003 -T8- 006 - 0/- B"'? NA 
SB- ~3 "/0 .,<. 6o~ -58- pO"3-la-B~ l - \ ~3 <::),0 

SB- 7/,j 17
40 ~ I - I ?o3 003-58- po~-J5-BR o. " 

58- 7ft3 Zf2S- >< 003-SB-003-0\-BR I - , 
OQ3 0, (j 

SB- 7,13 2°35 I- OO~ - SB -O<>3-Q'2.- 6R \ - I 60'3 PRI()~ITY SI'\t'\.'\PL£ 0.0 

S8 - ~j 2/ZS ;( 003 -:56 -oo~ -0"3 -B~ I - l PR loR ITy 5I1Y11PL£ OU3 0 .. 0 

SB- 743 2'40 ~ ()o:3 -:s 6 -'10"3 -04 - BR \ - I D03 o c.J 

58- 1A3 2'5"0 .,L.. 003 -s 6 - 00 '3 -~ - B ~ t - I o~3 O.U 

:S'8- 7h3 ~ )<.. t j 
0(:)3 OO~-SB - oo"S - 06 - BR - o,u 

SB- 74:1 zZ.u- -,(, 003-5B ,o03-08'B~ I - I 
0<:>3 0.0 

S6- "1;13 0"0 .,( OO~-SB -DPl-oS" - 6t<. l \ -
oo~ 0 -

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/nME: REC~IVED BY(SIGNATURE): 

~,,~ 71N/n jOZjb 
'S~C~~£O.l# Bf~ 

It~','I)IO~ 
I ./"\..._ 

~_ " .T/lA/L.£~ (- •.... ,.- --
RELINQUISHED BY (SIGNATURE): DATE/TIME: BECEIVED IY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): . 

1 
. 

I . . 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORA TdRY BV 

(SIGNATURE): 
DATEITIME: REMARKS: 'Aj fIE. "".tV"" ILf,o.sy F/I£LO 6 G 

I I , 
Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD 
BR-oo, 

PROJEONO.: SITE NAME: 
~9~(.O N);"{OP F/eIDL.E'J J ,,, 

SAMPLERS(SIGNATURE~~tJ~ 
4~ 

NO. ~~ Iit1 OF 
CON- I? - l-.f REMARKS 

/?' TAINERS V ~(Y.'?N 
STATION 

Df'JE T~ COMP GRAB STAnON LOCATION r.l0o/~ r.; FIJ) NO. 

TS- 7/'4- 1600 .,t. 003- T6- 007- 01 - 6R Z. 2 007 tvA 
SB- 7/14- ''va )( 

003 -$8- 003 - r 0- BRt I - I 003 0.0 

SB- 7/'4 '7-1S 003- S8-013 - 01- BR J I 0/3 ;< - O. <! 

56-
7/14 17SS >< OO~ - SB-o/3 - 02 - 8f( J - I ~\ORI"Y SAMI?Lc. 

0/:5 O.l! 

S8- 7/
'
4- I80S 003 - SB - ol'3 - 03 - BR J - I PR lOR"" SAM Pl-~ (j13 ')( 0,<.1 

SB- 7h4- IIIZa >< 003-58 - Ol~ - 04 - BR J - J 0,0 eJ/.3 

SB- 7/14- 18.fo >< 003 . SB - 0 1'3 - os - BR. /' - I 
~/':5 o ~ 

ss- 7/;4 ( j3s r.. 003 - S B - 0 l "3 - 0(0 - 8 R.. I - , 
0/3 0,<':-

SB- '01- ZZZo )( a~3 - 56 - 013 - 07 - BA! I - , 
/. ~ O/~ 

58- "U4 ZlSo ~ 001 -S6 - 0'3 - 06 - B.e I - I I·~ 013 

S8- 7A4 Z1Jo r 003-58 -(J'3 - 0 ~ - 8.1e l - I MS 3.", oj';l 

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATU!E): RELINQUISHED BY (SIGNATURE): DATE/nME: RECElrD BY(SIGN~TURE): 

44.vL- ~Cc..~..,.~p /t"f '" tJ II!:. 
7M971OI5<l riLl-I) 7.eAI/.. Et{. t1~,hl ~MJ 

.,\..~ 

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: AS 8E AN.4i.IZ~1.J BY.,c/c,t,J 6c 

I 
(SIGNATURE): 

I 
Order No. 70440 (06!J3) 



CHAINe USTODY RECORD 

PROJEONO.: SITE NAME: ~/ b )(.;~ 1,\ l {~OP FR\OI-~'1 , ~ 
SAMPLERS (SIGNATURE): 

~ JI b Z2ilc-JU-
NO. " - /&,..L-
OF ~ .. " REMARKS ..-z;. CON- lJ'J_ L TAINERS ~ l/M 

STATIOIj DATE TIME COMP GRAB. ~ STATION LOCATION /JD~~Or: FIJ) NO. 

TB - 7/15 '?()o 003· TB - oa'rl-'->\ - BR Z. Z. 1J,fJ !:lOrd ')( 

~J1- 711:i '73,5 )( 003 - SB - 0/3 - , I - B R \ - I ~.L 

SB - 7",5' , )(. 00 3 - sa - Dp, - O<C. - B ~ , - I ~ '-nu~ 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED IY(SIGNATURE): 

~,,14.d- 7/KA71/1/S' J;; ... M~ 1/1?U ! /l __ ' 

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE): 
DATE/TIME: REMARKS: 

I I 7Zl t:J'.r! A~A'-I2~O By r,.c4LJ GC 
Order No. 70440 (0693) 



lJ-" -.lJ 

CHAIN 0 JSTODY RECORD 

PROJECT NO.: SITE NAME: -t~ ~966 #1/1'0,..0 F~/OL£Y 
~.., 

SAMPLERS (SIGNATURE): 

/k~'L 
NO. ~\. 

~ 
OF 

REMARKS CON-
''-2 /' TAINERS 

STATION DATE TIME COMP GRAB STATION LOeA TION 
!\)IJ 

NO. ~~ 
-:5ItJ- ~I °'20 -;< t}Q3-Sw'-oOI-ol- 8-< Z Z-oot J~ Sov.-(c~ /8'A k k. 

~l-</-

'h' ~.T 2. Z 
I 

001 
,< 003 - ~ ",I '002 -o2-M /. " 

I 

I 

I 

, 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: REC7ED BY(SI6NATURE): 

~/~L- 7/1'/.9 710 ,9':(5 Il&/", I~'(X, . --'--
REa.n{QUIS'HED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

1 1 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE): 
DATE/TIME: REMARKS: 

I I 10 J.e /I/l/Al./Z6v .8}'" Hcv.I 6C 
Order No. 70440 (0693) 



BR - 010 
CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: ~~ 
tO~6~ A//,f(J"p F~/'JL .. € Y 

~ 
SAMPLERS (SIGNATURE): ij,!6,o~ 

NO. ~ 

-k~~;L- OF .~\t if REMARKS CON-
TAINERS 1I'J.,- " 

STATION Q}JE TIME COMP ~RAB STAnON LOCAnON 0tj( OVfl/' 
PIP NO. 

TB- *, /~-00' ~o X 003- r8 - a09 -aI-DR e Z -
Sts - %, I/~..s 

'" o03-S8-oo8-o'-B~ 
, - \ 008 ao 

58-
0/21 v~ss >I I , ., 

P,t 101( l-ry " 008 003· 5B- ooe ' 0, -B~ - 0'0 

S8- %, 1700 7< I I 1/ 
I' 

aos 003· 58 ' Oele • o~. B~ - p;fI(J~ 17 y' u. ~ 

SB- %, I~S >I 003- 5B .. oQ~ - 04 - B~ \ - \ ooQ 4. , 
S8- *, '7- ,,< \ I Do MS 4.' Oc38 ~ 603 -S6· 008- 05- BR -
:58- 7,z, ''So ')C OO~· sa· aoe - 0<0 - '8R \ - I ooa 0.0 

sB - Tk. 18~S' )It 003- sa -doe - 07 - Bif I - I ()Qf:S 0-0 

SB-
008 

7/Z1 I/~o )( oOj-SB .. OO8·o8"B~ I - , a.a 

S~.-
008 ~I cZa;, :,t 003· SB- 008 ·0'3 ' 51< I - I 0.0 

Sti"- ~J <'<'.Is x 003 - SB .. 00&- ,a 0" B~ I - I {j. a 
008 
58- *J .:?joS" x OU3-$8-008- \\ -81{ I - I ()~O clots 
Sl:S'- "*, IOCloO x C)o'(S 003· .s6 -'l>P I - 07' 8R I - ( o. a 

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECENED BY(SIGNA TUR:2: REUNQUISHED BY (SIGNA TURE): DATE/TIME: RECEIVED BY(SIGN6TURE): 

~/;-L 
5ECU~E 1# r/. ~ p 

~vg71~~ "TH';fILE,A? 1/)./ r, -.; 101h L /'--,." --
REfiNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE): 
DATE/TIME: REMARKS: 

I I /0 8.£ AN';ft./~££) bY F/.t:!L~ 6c 
Orcfer No. 1D440 (0693) 



CHAIN (; ')STODY RECORD BR - 0 I' 
PROJECT NO.: SITE NAME: ;if 696~ A///?o~ ~,-t(IDL£Y , J 
SAMPLERS (SIGNATURE): 

YA~~01k 
NO. 

~~~ J f ~~L 
OF 

REMARKS CON-
TAINERS I)!I" ~~ STATION 

D:~ TIME COMP ~B STAnON LOCAnON r.l~f: 0 ~ 
NO. . .ltV, FlO 

TB- %Z 11c!'o X 003- T8- % - 01- 51? Z. Z ~ ola 
58- 7hz 16"1.,- -/Z-?-~_ , - I Do MS aoB ><. t:)()3-SB- 008 :~:4fiiJ 0·3 
:5B- ~ 17/0 ;(, 003- S.8 - 00 8 - 13-B/? \ - I U.O OQfi 

SB~ ~Z I~o X ()O3~ S8 ~d08 - 14-B~ I - I 
OOA 0,0 

SB- ~Z /~Q ')I.. 003- S8 -008 -15- BR 
, - I 008 0,0 

SB- ~z ?o~ X oo~·SB·a04,ol-BR 
, 

I 004- - 0.0 

SB- -U-z. ~O<. 0(}3' S8- 004 . ()Z - BR. I I 
\., ,1 

00-4 :.r X - PI( JO~ I TV Q,(J 

SB- %2- ~C!1o ! 

003· SB - 004 - 0,3'- a~ I I . II " c::Joq. X - P,ehtC ITY 0.0 

$8- %z. r~ oo~-SB- 004 - 04· B~ I l I 

004 ;>< - 0,0 

$8- %z f<»os..$ ~ 003-58-a04- 0 5 - BR I - I 0,0 ooq 
58-
004 

7hz ~/IS >< 003- s B -004 - 06 - 81<. 
, - I O,d 

SB- ~l. ~/.jo X 603 -sa -oD4 -07- B-< 
, - I OCJ~ a.o 

";}8' %'L R/~o ?< ClO~- sa -004 -o~ - Bit. 
, - , 

004 0.0 

RELINQUISHED BY (SIGNATURE): DATEJTIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

~/~ 
5~.c:.V4C /,./ r/&LP 

/L~-':'l 7mh71ol/o /A'//La~ 'FllFJ~1 (.,1/)() 
RELfNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED IY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY IY DATEITIME: REMARKS: 

" (SIGNATURE): 

I I 70 .tIL' AN'AL../ z..cD 6Y F/~".p 6C 
Order No. 70440 (0693) 



CHAIN OF CUSTODY RECOI;lD 
BR- Olz.. 

PROJECT NO.: SITE NAME: 
<G96~ NJROP FRIc>t.EY C , 

SAMPLERS (SIGNATURE): NO. f t" 

~d'~ 
OF 

1 ~ REMARKS CON-
TAINERS U" ~ v~ '" -

STATION DATE TIME COMP GRAB STAnON LOCAnON ~O twO '.l0 IIJO FID NO. 

TS- 7h3 /~OS 003-TB-oll-ol-BR e 2 ~ f-..IA-
01/ )(. oe. ....::::l...r 

S8- ~3 /~o ')I. 003 - SB- 038 - 01- BR I - I 0.0 038 
58- ~3 I~o )'. r - I " II 1.0 038 003 - SB - 038 -02.- BR P~lORl ,'I 

SB- %3' e>58 
1700 )( 003 - 58 - 038 -03' - BR r - I " PR.,ct< l'"". Y 

II I. f 

~~R 7/23 17.<>s ><. 003' SB -O~8 -04 - 8R I - I 3,5 

S8- 763 /':>js )( OC)3 - S6-038 - oS - BR , - I lI.e 038 
SB- %3 '8c?o ~ 003 -SB -038 -~BR , - I 0.0 0.38 
SB- 7k-3 18.:b X oo3-S8 -038-08 - 8R I - I o~R 0.0 

s8- ~3 ll/.S' .,i oo3~ SB -o3B-/o-BR. I - I 0.0 0.38 
s8- 7k3 ~210 X 

, , 0.0 o.Y8 oo3-s8 -038- \ l-8R.. -
SB- ~j ~l1.o .,t. 003 -55 -038· , Z. :... Bte. l ( Q38 - 0.0 

SE- '/23 .?~o )l QoJ -s[j -03'8 - 14- . BIi! I - I 
038 a,a 

:sB- 7~3 o~ >< 003 .. SB -PP/ - oe - Bte. I - I O.d 
YPJ 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECENE?BY(lIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): 

~kL 7/.z4hJ1 Q/(X) t..- ..... \.....- I 
REL~QUISHED BY (SIGNATURE): DATE/TIME: RECENED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): _ .. 
I I T"u 86 AN;ft.Ic.~/ii} By F(.cLoG G 

, 
Order No. 70440 (069)) ',1\1 



CHAIN C 'JSTODY RECORD 
BR - 013 

PROJECT NO.: SITE NAME: 

~966 NlIfO,o F/?/£)L£Y , l/ SAMPLERS (SIGNATURE): dl&;!)~ 
NO. 

~/~ 
OF 

~., },'f REMARKS CON-.., TAINERS 
STATION 

~A-1E TIME COMP JAB STAnON LOCAnON ~~J.~r:~ NO. FID 
TB~ %4 /f!:rg X 003 - TB-a/Z. -()/ - tve Z 2 QlZ NA 
sB- 7k4 /~~s 

D03 - S8-073-0/- BR 1 - I ()73 X 0,4 
58- 7k4 "IS- X OQ3 - S8 - 07~-OZ. - B~ 

, - , ., " 
073 PRI~RITY 3.9 
58- 7k4 I"~S X 003- SB- 073-0"3'- BR , - I I' " 2.9 073 PRIOR ITY 

S8- ~4 163's X 003 -SB -073 - 04 - Bf? , I ,,4 
073 -
SB- ~4 '4.0 x' ao3-SB'-C7:J-05- BR I - I 2.S-073 
SB' - %4 I~ x OC3-SB-073·o(O - BR I - f 
cl7_~ 0,<) 

SB- *4 '?to ~ 003- sa- 07~- 07 - B~ I - I MS, 1.2. 073 
SB- ~4 '~o x \ - , 

07.3 Ou'3 - S B - a 7 3 - 0 ti - 6 R O.e:; 

58- %1 ~~Q >< ()C,3- S B - 073 - Q ~ - B~ \ - , 
0,0 

{)"7~ 

15~~ %'1 ~{JSs ')( 003- SB - c>73-1 0 - BR \ - I 0.0 

SB- 7k4 ~/<o >< o~"3-SB-073- Il- 8R \ - I 073 a,a 
SB- ~4 ~/So >< 003-S8- 073-12. - B~ I I 0.0 073 -
SB-
a73 1~9 ~ )( 00'3.- SB- 'bPI - C9- BR , - \ -pUP -
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): DATE/nME: RECEI7D BY(SIG~TURE): 

~/~~ 
SECC/dCD ",..y T/cLt.J 

~y/q7!lj55 -rAA/,<!/C i9lA!1-r!/j/lj /C __ .--t 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE): 
DATE/TIME: REMARKS: 

! ! "7.J I. < A.N'A/'~cJ ,6." "c-;"c~1.J G C 
Otder No. ,70440 (0693) 



CHAIN OF CUSTODY RECORD 
BR. - 014 

\ 

PROJECT NO.: SITE NAME: 

/ 6:Jbb A//,f'OP F£IOL£Y , 

SAMPLERS (SIGNATURE): 

/d/!!Ji6-
NO. 
OF 

I REMARKS CON-
TAINERS U", II, 

STATION 
D':JE TIME COMP f'AB STAnON LOCAnON g~ NO. ,t'lP 

S[),- ~ <joo ~ Ol'3 003-'5B-073-/4- 8£ Bk, I 0.,0 

, 
RE~~HEDB~RE): DATE/TIME: RECENED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): . ~A1E / TIME: RECEIVE'[Y(SIGNATURE): 

SECQRi!',o ~,c/ F/<7LO ,"~ " i&;L - ¥2i/i 7 IJ.J55" TA"A/~~"'- 11/2)1 ,/1/0 M 
i ~NQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): -". 1 I -"Z""L dE L!,v"t./~ tJ B""'- F/c~£J ~C 
Order No. 10440 (0693) 



CHAIN ( USTODY RECORD BR-O/5 

PROJEONO.: 
~96~ 

SITE NAME: 

A//,-f°.,..o ,c-~/£JLL:Y , ,., ~ 
SAMPlERS (SIGNATURE): 

/JL6a~ 
NO. 

\f. eY" ~/~'L. 
OF 

CON· ~ ~ REMARKS /"",WO .. 
TAINERS 

STATION 
~~E TIME CO~ r," V 

NO. 
GRAB STATION LOCAnON A't 'J..fJ f\I. FID 

Td- %5 /.:50 . )( 2 Z 
#4 

0/3 0 OO3-/4-o/3-a/-B~ ~ 
sa %s- tos >< 1 4./~ ~ 003 . S8 - 01'7 - 0 I - 8~ - I 
~- %5 .I6Zo )( 003· 58 - ()17 - 02 - 81(' I I ()/~ - 3,2-
SB- %5 4;"~ x oo3'SB -017' 03 -8;fJ I I MS 5:4 O/':f -
sB- 1~5 /Pbo 

0/'1 X 003 - 58 ' 0/7 -04-- B J< I .- ,. 

/,7 I -
58-
0/7- %s /ijs X 003· 58 -017- 0 5 -BR I - I 5.3 
SB- ~S 1.:>,j'S X-olr 003· SB - CJ/7 - 6'- - 8,r( l - I 5.4-
SB- ~5 /;>.:fl 

OD 3 . S 8 - 017 - 07 . 8R I I 3.5 O/~ ~ -' .... 
$8- %5 IBIS- X 003- sa -0/7- 08 (:jI( I I "7 OFr -
SB- ~5 Ol;t <'qo )( o~3-SB -017-10 - B~ ( - I L3 

$8' 
oj"? 7~5" </10 X. ()o3 - S {j - 0 17 - " ~ B R 

, - I -s:Z 
SB- %?' <'<}.,S ()O3 -58 • 017 - I Z - 13;C J (J,8 ell? X- I -
SB- U~ o~ )i do3-SB - J)pl- 10' B~ I - ( 'D~I JO -Ol?-' 

REUNQUISHED BY (SIGNATURE): D!,TE JTIME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): 

~k-/ 
SECq~1Z 0 I AJ r-/~ ~./) 

Z/.2IL'f- I"."", r/{",If / L.. c:..e -; J.);;J, J 1'1.1 J / 
, 

-:;r. - ""7/~ ......... 

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNnuRE): 

I I 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: '7'kt4sh' cJ~~ tiN scVn~ S4-~~~ ( 

I 
(SIGNATURE): 

T ro 8£ AH,l'fL/ Zc/) BY F/LL/J ~c. 
Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD 
BR - 0\<0 

PROJECT NO.: SITE NAME: " 696(0 NIROP F,fI£>Li3Y f 
SAMPLERS (SIGNATURE): 

/J/61!)~!b 
NO. 

~/(~ 
OF 

~ .. ",/J" REMARKS CON-
TAINERS v'- U 

STATION 
ll"RAB 

1I ON 
NO. Dt~E TIME COMP STAnON LOCAnON ICtI 'j'V0 

FIJ) 
TB- 1k~ 1<10 

, . 
0.4 ~ 003- TS- 0/4-0/- 8~ 2- e.. r~/P BilANK NA 
SB- 7h<;, 1.11 ..... )<. 00 3 ~ 5 B - 0 I cO - 0' - B ~ \ - I ·o~ i' 

01C:. ..) .0 -r;<) a,() 

S6- 74, 13JQ co "3 - S B - 0 \ <0 - 0 2. - 8R I I .' 
PR\~Q..\~'J " alb >< - (). I 

-:)8- rz, 1..1::r" 'J< ou 3 - s 8 ~ 0 l <::, - 0 3 - BR I - I ...... PR \I.lf(\ ,y , 0.9 0'(. 
56- ~~ I'los x O~ "3 - S B - 0 I " - Q q. - B R I - , 

3.<] O/b 

~/~- ~, klZo ')( O~3' SB ~O I~ -05 - 6R I ... I 2.0 
58- *, 1~3() X 003-58· 016- 0(0 - SR- I I Lz. (J/'- -
s~- -rz, .11

15
. x: 603· SB~o/6 - 07 - 8it I - t 0, , Ob 

~~- 7/2, ISis ,(. 003 - :s B . ot b - oB ' B~ I - I 0.0 

s8- ,*, '",,0 ,t... dO 3 - :s ~ . 0 I b - a'3 - BJe. ( - I 0.0 0/'-
58-
t:J/ea %, '800 )( 6C3" SB~ 016-'Q- B~ I - , 0·3 
1313- ,*, Iljd; >' ()03~ 8s-00 1-01 - Ble '2 2 - B~ TC.l-l BLf\NI< NA. 00/ 

~!8- 7/l ( ICJ1-o >< £:)03'- S13-0/8 . a I - 8~ I - , L(o 

~1~ ~,k, '~ ~ 6Q$~ SB-o/fj-Q2-BK. I - I "pl?/lleIT yP MS 2.,2-

RELINQUISHED BY (SIGNATURE): DATEq~,~: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DA~E/TIME: RECEIVED BY(SIGNA TURE): 

~/Z;-AL-
'SZ:.~(/A'6b /AI F/~L D 

L ' 7/L~~ 
.. 

1/11,'111 h'j). 7.<-" It:~/C. ...-.......... 
REuRQUISIf"ED BY (SIGNATURE): DATE/ : RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): 
8..6 AN,,'-/Z,!O cry F/cL/J be 

I I ru 
Order No. 70440 (0693) 



CHAIN ( USTODY RECORD BX-oJ? 

PROJECT NO.: SITE NAME: 

~'it., /II//?O;P F~II.)Lc Y , 

SAMPLERS (SIGNATURE): I,'. ) / I NO. 

~/~1_ ./ ~ 'L (t·, -7 OF 
REMARKS ./:/f..., -,/ / < L ,,;!J- CON- ,,; ~ 

TAINERS V 
STATION 

DIJE TIME COMP GRAB I 
STAnON LOCAnON ~O~'II. 

NO. 
/ FlO ,. 

sB- ~, Ij50 X (.)0 3 ~ s 8 -Qllj - 03 .. B A:- I I II " /, ~ OIl; PRfClRt TY 
S8- "'h~ looo ,<. ao~~ 58 -O/b - 04 -IJ/(. I I 2.3 
018 

58- ~r;, 0/8 
20/0 :x 003 - s 8" 0/& .. 0 :; - 8/{ , 

I z· J 

SB-
a/a ~, Zo~S' ,( 003 - 58 -0/8 -06 - B'( l I 5.5 
Sg- ~, ZCVa ;K aGj -'58 -0/8 -07 - 8-<' I I 2,2-0//1 
56-

~" ~/(JQ ~ oo3-SB -0/8 -o8-fjA' I I I.b ~8 

58- ~, ~ i- 603- SB-])P/-I/- 8,;f' I I -J)/'J 
-:S8- *, ~ ~ 'PPI ~o3- 58- 7JP/-/Z-BK... I I -
5B- %<:. ~ r O() 3 ~ S 8 -'} PI -/3 - B,:? I I J)PI -

( . 

. 
REUNQUISHED BY (SIGNATURE): DATE/rt'J~ RECENED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SlGNA TURE): 

~/~.~ 
5l:C(/4C /...J ~/ct.o I ~ ____ ....... 

7/2l/n~ fiq- 7A'AN .. .5<.. Ithlf,71/o~ 
RE~QUI{"HED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME; REMARKS: 

(SIGNATURE): 

I I 70 ge AN/JL/Lff>O 8Y ,c/~~O 6C 
Older No. 70440 (0693) 



CHAIN OF CUSTODY RECORD BR -01 B 

PROJECT NO.: SITE NAME: 

~' ~j~Co NI/fo,o P/fI!)J..c Y , ~J 

SAMPlER~.NA URE): ,j! b:!~]M~ NO. \,.t "- OF 

~7'/~ ;;;. ~- CON- ~\~ f..Jt', REMARKS 
TAINERS ~'(J 

STATION 
D/JE TIME cotf{ GRAB STATION LOCAnON IS. i.~ t '" :' NO. FID 

TB- %7 'Zlo 'I. o03-r8-~/S-o/-a~ Z Z NA.. (JIS 
513- 7h7 13/0 )( oQ3 - 5B -0/8 -oC] - BR I - I 018 Q,z.. 

SB- U7 1330 X 003' SB-ole -10 - sR, I I 018 - 3.0 
S8- '%7 '350 y.. 003 ' S B - 0' co - " - B R \ , 

Z.3 6/8 -
~9' %7 114/s >t fl.-BIC I - , MS 3.2 Qla oOJ - S8 - 0' 8-
SB- ~7 /435 )( 018 D03 • S8 - 01 8 - 1"3-61e I - \ 3·5 
58- ~7 /530 ~ 003' S8 - 01 e - 15 - BA! 

, I 2.3 e>i8 -
58- 7~7 16.20 )I "oj. SB - 074 - 0/ - B-< , I (J.,3 D74 -
S8- 7/n 16~ ()~3 - SB - 074 - 02 - BR I , . \J 

PR\Ui?\ TY I. 074 )I. - o. ( 
SB- ~7 ''95 003 - SI:r· 074 . 03- 6K.. I , \. PRIOCITY " 074 )< - 0·8 
SB- 1~7 ''so X 003 - 56 - 074 -04 - 8R- t - , 

C:>74 c·s 
SB- ~7 '700 x: 003 - SI3 '074- as -t:J74 BIt. 1 - \ 0, I 
SB-
074 ~7 ~s- ~ 003- S8 -074 -06- B~ I - I 0.0 

sB-
~'"74- ~7 '7.10 -,< 003- SB -074 -07- 8R- I - ( 0.4 

REUNQUISHEO BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~A'0-~ ~7A71Z140 '~/)1 /;l--lJ/f./. l//c~ 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECENED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I 1 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE): 
DATE/TIME: REMARKS: 

I I ru 8.::; A..vA(.I'Lc-V 8 Y F/<..'<:..p ('i.e 
Order No. 70440 (0693) 



CHAINe !JSTODY RECORD 
BR ·-o, 'j 

PROJECT NO.: SITE NAME: 

~J66 ,A///f8~ F~//)LEY , 

SAMPlERS (SIGNATURE): 

~60~ 
NO. 

-~/~ 
OF If: CON- REMARKS 

TAINERS tI" .v 
STATION 

DefY TIME COMP Gi(B STAnON LOCAnON ~b rv." FID NO. 

S6- 71z7 /~S )< O~3-SB-Q74-08-BR 
, J 0.3 074 

58-
074 7k7 I~s X 003- SB ~ Q74- 0" -B~ 1 , 

O.d 
SB- %7 Zoos -I 074 OC~ ~ SB -074- 10 - B~ l ( 0·9 
:58- ~7 26,j) 7< 00 '3 ~ s 8 - G 7 4 - 'I - M I ( 074 0.3 
S8- 71n ~ ~ 003· sB<PP 1- 14 - 8~ \ , 
'1:>P I -

" '.' , , ... 

REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVE2Y~IGNA "!RE): 

7-?-7/~;!.-
, 

7127/9712.1<-/0 Ii h}/lll~tzt· ,/~\ 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: 

(SIGNATURE): 

I 1 /"0 8c A,A/;!t../Le-O ,By r/L::LO G G 
Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD Be.- Ozo 

PROJECT NO.: (p ') ff,~ SITE NAME: f: 
NlROP FR\OLE. Y '\ , 

,,~ 
SAMPLERS (SIGNATURE): NO. 

t' 

~/~ 
OF '1~" (. '" REMARKS CON- U "'> TAINERS o i V"'III 

STATION 
~!f TIME COMP GRAB STAnON LOCAnON ~~on} F/D NO. 

T6-
016 '%6 /s?so >' 003- r8 - 016 - 0 \ - 8R Z. Z. NA 
ss--
035'" r?h8 180s ~ 003 -'58- 035 - 0 \ - SR- I - \ 0,(.) 

$3- %8 18/0 >'- 003 - $8 - 0"35'- o't.. - B~ \ - l 
03S 0,0 

sa - ~8 181..o ,t.. 003 - S B - 035 - 0:3 . BIC \ - , 
035 O,Q 

SB-
()3S- 7~a 1850 ')f. 003' - 58 - 035 - ()4- - 6A:: \ - I Q,O 

SB-
.::;)35 7~B 17aS J< 003" -58 - 035" ,05"- 6Je \ - \ 0,0 

SB- 1/28 "z'o .,t 035 063-58 - 035- 06- SR I - \ 0,<.) 

~B-
()~5 7k8 ~<ac " 003· s8- 0.35- 07 - B~ I - \ Q,O 

SB- Tks ~~ x 003 - 58 -035 . ol> - BR \ - \ 035 0.<) 

s8- 7/Z8 Z~" )l 003-S8 -035' O~ - B~ I - , 
035" 0,0 

SB- 7~ ~o ',( 003-5'6-03'5-/0 ;. 8R \ I M~ 2,3 (135 -
SB-- ?/If Fb<,s \ I 035 ~ QCl3-S8- 035 - 1\ - ~ - 0.0 

S~-
oJ$" ~, ~S ~ 00'3 'SB -0) 5"" I z.. .BI< l - ( G.d 
':>8- 728 ~ "I OoJ ... .:s8 -1) P, -I=> - f5R. I - I "J)PI 

RELINQUISHED BY (SIGNATURE): DfTE/TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): ~AT~/TIME: RECEIVED BY(SIGNATURE): 

~h~L-
$ £~qA'£ /# r/~~.£) v ( . 

7/23/i'Zl TA'AIL.t£;< f! V:;/; tt,tl h ' '''--
REIdlf'QUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I " 1 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

. " 

(SIGNATURE): 

I I 'Tu tJ£. AN-1"-I.2.~ f> '5y F/.::!LiJ GG 
Order No. 10440 (0693) 



CHAING 'JSTODY RECORD BR-Oz"\ 

PROJECT NO.: SITE NAME: 

V 6966 NI,fuP F'(I Dlt.Y , ~ 

SAMPLERS (SIGNAT .... RE): NO~ ~'t V~ ~/~ 
OF 

REMARKS CON- "\ '" TAINERS 

~'b~Jl rJ)"" STATION 
D'J.E TIME COMP GRAB STAnON LOCAnON 

Fin NO. 

Td- 7~9 /~~ x. 003 - ra- 0/7- a/-~~ Z z.. f'/A 017 

S8 - 7k9 I~s.;, 
~ -~ \ I dn oo3-~Lj-034·(j/- B;C - c,o 

58 - 1k? 130$" -r- au ~- S8 -(l"$'4-<)1.. 8~ I - \ ' \ 
, 

oj</- P~/a.(,.,.. y 0.0 

58- 7J9 '.JIS- )( l l '/ 

03<1- 003 - sa -034-0.3 - 8R - \' /';'(1,..,(/ TY 0,0 

:513 - *~ I.1ZQ ')( ~3 - S6 - 034- ·04 - f}Ie l - I 
034- 0,0 

REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATIE/TIME: RECEIVED BY(SIGNATURE): 

~4-L- 7DJ/!7V&d ~)'1Ii.}llf oj I -t .. -----, 

RE~QUrSHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): ' RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: 

(SIGNATURE): 

I I ,0 E'.6 AAiA '-I,~ V lSY' F/<!"'-P ~c. 

Older No, 7044C1 (0693) 



CHAIN OF CUSTODY RECORD BR-oZ2. 

PROJEONO.: SITE NAME: 

Z 
~?~~ A/I/{ap FI'FIDLt! Y , ~j., 

A~~~ NO. SAMPlERS (SIGNATURE): ~i ' ~ .... / \.. 'b 

~,f'~-'-
OF 

l, ,~ ~ REMARKS CON· 
TAINERS lcr cf)J'r.,~ STATION 

D/V TIME COM~ ~RAB STAnON LOCAnON NO. ~7~ IV r"//Y 

T8· 8~ ~s X a03 - rB- 0/8- 0/- 9;1' 2 1-018 /\/4 
sa, B~ 1~00 X 00'3 . SB . aS4 -0 I - 8~ 1 - 1 05~ 0.0· 

'S8- % 16~o 
~ oOs'SB-054-0Z-8R 1 - 1 OS4 G..z 

"58- % /6So " 003·SB-O~4 '03-B~ 1 1 054 - Q,o 

SiJ- % 170s- -x o 0 ~ - S B - oS f -04 - B A:" 1- - 1. 
c;S4- 0.0 

~B- 8/4 /725 )(. 003- SB -054-05- 61< 1 ~ 054 - 0,0 

SB- 0/4- I~o x. OQ3-SB - 054 -06 - 8~ J.. - 1-054 0,0 

SB- 8/4 18/
0 >< 1- 1-054- 003'$ B - 054 - 07 - 6 ~ - 0,0 

SB- 8h 1830 }<. .1. .1. 054 6 0 3,56' - 05<1- 08 - Bt? - O,C..} 

SB- % ~~o >< dQ3- sa - 054 -09· ~~ 1. - 1 u. 1I CJ54 
~B- 8/4 l°So x 003- 5B "051- /0';' 6~ i .1 054 - 0.0 
SB- o/tl <~o 7<- 003· s8- 05~- II - BR. i - .1-

"54- 0·0 

SJj-
8/<;t ~6-o ?< 003 - SII· oS,/-- 12 -BI'( i - 1 OS4 0,0 

SB-
d~4 8,4 zz/o ,.c. 003 - 56 - a.5.q. - 13 - 8,e L - 1- 0.0 

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/nME: RECEIVED BY(SIGNATURE): 

1~/~4'Z- .5LCV",~ /# r/ELO L/,- ~ g/S/'7~.Jo "7/1' AI L~/( II / ~ fli 11 (,Jij/) 
RElfNQ~SHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): 

I I ro,8£ A;'V'AL/~~I.;I BY F/~Ltl G-c ., 
Order No. 10440 (0693) 



CHAINe ')STODY RECORD . BR-02..3 

PROJEONO.: SITE NAME: ./ 6'~f;. NIR<JP FRIDLf.Y 
SAMPLERS (SIGNATURE): ./6£2lh· NO. 

~ '/ OF 
REMARKS ~tN:Y.Ii .;,<..A.-- CON- V, TAINERS 

STAnO~ 'f¥ TIME COMP ,"B STAnON LOCAnON ~t)/lll. 1="/.1) NO. 

S8- &'4- Z~O )<. I I G'S4 "03 - S8- o5~ - 14 -B~ o. (; 
58-
"DPI 

. 0/4 ~oo ~ QU 3 - S fj - ]) P f - I b - 8R I I c,O 

SB- ~ %0 )( j)PI 003 - sO -UPI - 17 . BR I ( 0,0 

:513- 0/5 ~ )( I I :>54 00 3 ' S 8 - 0 -S 4 . l::r - 8/f.. e·G 

" 

.... 
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): REUNQUjED ~~~~RE): DATEITIME: RECEIVED BY(SIGNATURE): 

~/Zz.,L i{3/sIJ7141~ 
S..!Cd;f-£ /4 r- /.c.£Q 

,,!~//ll Do,) L ---___......._. TA'AIL.6~ ( 

RELHlQUI!HED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): REUNQUISHED IY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE): 
DATEITIME: REMARKS: 

I I To 8.c A,4//IL/~L; ~L /"/6L.P CiC, 
Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD 

PROJEaNO.: 
(O~~6 

SITE NAME: . j~Y N//?Ur' .cA'/PLEY 

SAMPLERS (SIGNA~RE): 

f:&a~ 
NO. 

IAiiv"~ ~~~ 
OF 

.. /" I. -(....' .- CON- l t~oJ,~ REMARKS 
v' .. ' 

,/ TAINERS """'valll 
STATION 

D/-y TIME COMP ~ STAnON LOCAnON ,Pij/...tJry Ell) NO. 

TS- 8/5'" '''.,f,- ~ OO~ - T8 - Q~ ~ - 01- 81( 2 2 c::), , 
NA 

SB- 8/5 /"0 >< 003 - SB -~3 -d/- BR. I - , 
C)6~ 0,4 
~8- 0/5 /~Zo Q03'SB-061·o~·a< ( I Ilp~ lOR I TY II 063 >< - 0, (J 

S6-
8/5" 1'-3a 603 - S8 -06 3 -03-81'( ( ( "y II 063 X - PRloRIT O.U 

56- % 1640 003- SB- 063 - 04 -BR f I SUI PPcD +<.1 L.I4UUC:S 
Q63 7f. - Fur. AN-4<.. Y S J 5;. 8/11 ~,3 

58- o/~ 17/0 >' a03-$B-063-o6-B~ I - , 
0,0 663 

58- o/s- ''?10 ~ 003 - SB -063 - 07 - a.e ( - { 0,6 06~ 

S8- %- '800 
,. 

')It , ( 
o6~ 003 - S8 -06.3'-05 - BR - O,Q 

SB- o/s- ~ ;I. 003- S8 -0(£;3- 09 - B~ 
, - l 0.0 a63' 

S8- o/~ ~/30 ~ 60j-S8-063~ 10 - BR ( - ( o,a 063 
SB- o/~ I2z~s r- 003 - SB-06'3 - II -B~ 

, - t 0,0 663 
SB- 8/5 Zjo 7<- 003 -~B-oG3- ,2. ' BR I - , 

(),o 063 0 

SB- o/s-
. , 

])PI ~o ?< oo3-SB-l>PI ' 18- 8~ I - ( ])LlP -

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): . RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~/~~d.. 
'5J!C~~c(..J /11" r'/C-./-O /1 __ '---l • ~q~7 I"Zco T"rAI'-.!:~ ~If) ki) 1~)4: 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECENED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): 
I 

DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: 'REMARKS: 

(SIGNATURE): 
r/~LP GC I I 77J ~ //o/.-f,/,Ep .8y 

Order No. 70440 (0693) 



CHAIN C 'JSTODY RECORD BR- oz~ 

PROJEONO.: SITE NAME: t'l ~:1r:,~ NI/,i'OP F/?/O,EY 

SAMPLERS (SIGNATURE): III ~"f- NO. \-.1 

~/~~ -f'1:~ 6· /,,'L . )L-< OF ~t t; REMARKS CON· ,,\ !7,q-TAINERS 
STATION ItiMB ~ () N 

NO. D,fJE TIME COMP STAnON LOCAnON ~0'V0 FID 

TB- Bk 1510 )( Z 2 • t-1A 020 CJt:J3- r8- &)20 - 0/- 8.e 
Sg- BAo 1700 '7'- , I !S'H/ .... .P60 ~c. /..-4 uc../C S 
063 003 . $8- 06~ - /.;1 - 8,< - R'-'l ,l/I'-J"f"-" ~ IS 9//1' G. (j 

SB- 9ko 18,S )< s B ~ og7 - Q I - B"C I - l 
0'37 003'- 0·0 

:sa· 8AD 1830 )( ()(j~ - S 8, 037 - oz ~ B,;t? ( - ( .' " ()37 PRI~R\TY 0.0 

58- ~/(;, 1835 )( O~3- S B - 0""37-03 - e;e I - I "PRIO.e IT Y ,. on 0.0 

::58- 8/~ 18.>0 )(. OQ3-SB-037·04-B~ ( J 0.0 037 - , 

SB- 8hD I~os- X 003 - S6 - 037 -os- B~ I f SK/"''''&~ ;;>£ L"'C;'~C-f 
037 - t=-!. 4.NAt.. Y 5/ r 8/// 0.0 

-sB- % IJ~S )( 003· SB - {;j'S7 - 06 - B~ I - ( 0.0 CJ37 
SB- 84 ~o<; >< Oo3·5B·o~7-a8-B~ ( - ( 0,0 ()37 
S'B- 8AP 2250 ~ OO3-SB-037-o9-8~ l - I O.U O~7 

S8- % Z310 )( 003- S8 - 037 -(0 '- BJe , - , .5..y'/ .... ,.P.d"'~ 7"' ... L4vC~Cf 

03"7 FJ·-( ,f,uA?ys/r 9/;'/ 0.0 

. 

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): REUNQUISHED BY (SIGNATURE): ~AT~/TIME: RECEIVE7~(~~·~~~~RE): 
£~A:~ 

ScCE/-<E /,..,. F/C4P 

8/7/17 IOI.;tJ TL4I4C/,( f~l!/1YltJJ 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABOM TORY BY DATE/TIME: REMARKS: 

I 
(SIGNATURE): 

J 7<> 8':: AA/~.c../£~?' 8Y ,<..-/c ~?' C4 C • 

Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD Bi?- Oz'b 

PROJEONO.: 
CP.90CP 

SITE NAME: 'I, ;VII(OP F~/L)LcY t 
: 

~~I SAMPLERS (SIGNA ~RE): 

f;/~JM 
NO. 

~/~~ .L-'~ . ... ,~ /- ~:. ~ OF 
REMARKS CON-

TAINERS lJ?" U" 
STATION DATE TIME COMP "tIAB ~STAnON LOCATION ~Ol~~O ttf"v 

NO. q..,- ., FID 
TB- 8/7 IS3S >< Z. 2. tl2.J G)()3 - 78- aZI- 01 ~ 9;Y NI\ 
SB~ B/7 I~d X 003 - SB - POID - ol-6'~ l - f 5.0 Paen 

, 

"5'0 
5H'1'/,,4P ,....; ,t.~u,ICJ 58- 9/7 003' 58- Po~ - OZ - 8.{' ( 

M~ )l , - j:" .. ,'t. "''''''A(..''1 ~;J elil 0.0 

S8' 
po~ Sl7 '700 y:: ~03 ,58 - .Pa6- 03 ,8/? I - \ 

0,0 

S8-
,PoG % '1z.5" )( 003 - SB - Pdt- - ()4 rB~ , - , 

O,C,) 

'SB -
~.c. 0/7 175"0 )I' adj- SB,Pd6-oS-e-< I ( 

~NI''''''~p ~ LAuc.lC.j - ;':;-u.c.. 4HA£yra' B/// 6,0 . 
5fJ- 0/7 /8Z() ,( Oo~, S 8 - po6- o6-B/c J - I 0, () POb 

SB- ~ 1850 oo~'SB- POb .07-8"( I I 
SH/'p'p&'p ~ C-AVc.tlC.S P".J.<,. 

Pdf::, ~ - AAJA-~yS~f M S e/// 6,3 

~~; 8/1 CUoo ~ () c~ - S 8 ~D PI - I ':) - B'.( I - I DUP -
sH-
POI 8/7 Z3/5 x 003- SB - POI - 01 - Ble f - , 

O.G 
, 

-S8- ~ Z3'3, ~ 6 0 3'- S8- f>(J1- 02.- BR. I ( (j,o POI -~ 

SB- 9/Z ~.Ji7 ,.c. ( 
, 

( SI'7'I/P"'~O ~ ... tt.,Avc.tt::,; 

~Ol 5 .:;)03 - S B - Pu 1- d3- if/e - ,.c-,,-t:. A;<.JAt:. Y rt's 8/1" 0,0 

S8-
PQ/ 8/8 %~ >< 6o]-SB-POI -64-iSte I - I 0.0 

REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIV~D BY(SI,ATURE): 

~./k...L 
SEC.tf/~.s- /.-'V F/cLP 

8/8/,-,1 rd'A/'~ /7;tJJ; 11 itk) / C __ ----~ 
REUNQUISIfED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABOIA TORY BY DATE/TIME: REMARKS: 

(SIGNATURE): BY F/45:L.p GC I I 7 0 4E .;fA/A' / z.u 
0'*' No. 70440 (0693) 



CHAIN ( USTODY RECORD 
BR - 02-

PROJECT NO.: SITE NAME: .... 
t::.Jl6:;; AI~Of1 ,F,f'IOLc Y k 

" 
SAMPlERS (SIGNATURE): NO. ,..t. 

/-;;'7'/~ 0fW0 OF ~t ~~ REMARKS CON- ~ ..... ~J.) 
TAINERS cP~lJl\I 

STATION 
D':~E TIME CO~ IIGRAB STAnON LOCAnON ~ f1.0 ~\) '\f NO. FID 

TB- s/a /~ss )(.. 003- TB- oz~- ol-~ 2 Z. \ii:\? lSLP-N,.",- NPo... o.zz.. 
SB- 8~ 1'-/0 l I 

'5HIPP~() -Tu 'A~c:.I"J 

Pf::J/ K. 00:3 - SB ~ ,Po I - oS - B~ - F<.J,'(.. 4;.J~,,'t fl f 8/// a,a 
SB~ Bits 1(. So ;,< pol 003, S [j' . fO' - 06- tJ,<. \ - \ 0·0 

SB-
8/8 ' 705 ~ d 0 3 - SB - p() I - CJ 7 - B IC l -. I O.(J pol 

SB- % 1735 '" 003- 5B- P<ll - 08 - 81f. ( ( 
/lO1 - 0, U 

SB- BA3 2<13S- 7'- 00] ~ SB- -o9-B~ I S~/P~~O ~~ L~"~~J 
pOI POI I - r-<J-"C. A.l-JAfl..- '7' s; r 8/// 0.<0 
58,. % ~() :r- oo 3,. s 6' - 'lW , - Zu -iP< 

, I DUP ~ 

TIP, -

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATltRE): 

0/::;' -/: 8/yA7ICdtJ5" 
>cOldc /) /.:./ ,/-/CLJ.} .y917'JI/J.?.x L//~--_ ,. 

'7"/1"#//£ L'.-ot.. 

RELHfQUISHlD BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED fOR LABORATORY BY DATEITIME: REMARKS: . (SIGNATURE): 

I I /0 ,..:~rd /1/>./" ~ / c. C Q b'y r"/4LU 6C 
Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: ~ ~96cO N/~()~ F~/~L6Y ~ , 

SAMPLERS (SIGNAT~RE): /;" -'1.1 
. 

NO. va, j lJ') 

vi /<' t:l!io/i7 OF \) '" \) I-
~7/~ CON- ~ ~t .l~ REMARKS 

TAINERS (t'v 
STATION 

D#jE TIME COMP ;KRAB STAnON LOCAnON ~~J...I.Jn;'It 
NO. / FID 
Td- 8/9 11'15' )( O()"3 -TtJ- 0 Z 3 - 01 - BR Z. Z. OZ'3 NA 
$8- 8/?1 Il~S 003 -5"d-OZ.:!> -01 -8'( 1 1 oz-.3 ~ - 0.(..) 

S8- 6/, Il-So X oo~-$B - oz. 1"-Ol - Sf? j 1 " " oz.J - PI? I u ~ I T' :t (). ~ 

'S8- ~0 IlSS' ;i.. ool- sa -623 -G:J- BIC 1 - 1 I' b 
aZ-3 P~/IJ~'TY u,s 
'Sf!- B/1 '30) )f. 003· 58 - 02 3 - () 4 - s,.e 1 - 1 uu ols 
S8- 9/9 '3'-$ ~ 003 - S 8 - 0 l. 3 -0 5 - 8 ~ 1 - 1 S HI" ~ .. L.~I:.IC.J Fc"'-
ol3 1t~~'1 ~IJ' 8/13 '3.7 

SIJ - 8/, 1~3Q ~ 003 - S8 ·<iZ'3 - 6'6 - B-f 1 - 1 3 7 0,3 
S8 - 8/9 '~$" x OO3-S8-oz3-Q7-~ .1. 1 ~.o 023 -
S8- ~, '.6 "X oaS-S8-o~3-aa-B< 1 1 I. 5" oz.~ 0 -
SB- 84 ~zQ -,( QQ 3 . S8 . oz.~ - 0:1 - 8;( 1. ..... 1 CJ.~ aZ3 
S8-
4!)£3 til, '''% }C. 003· S8 - oz~ - /0 "'B;c 1 - 1 /.5 
58- 8;; [/7,S 

., 

()t.3 ,( 
OQ3 - sa· Ol.3 - I'Z .6'< 1 - j. ,.3 

sa - 8/, 1&04 -,< 00.3 - sa -Ol.j , /1- 81( 1 - .l. 1,7 oz.~ 

'SB - 9/, 1'3- ~ 
02..3 Cl()3 - $8 -6£3 -14' SA. 1- - 1 1.3 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECENED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~. S&C4'.~£,p /..4 /"/.:;!~p I 6h/9zlz~ /J'(' A I' '-.:: '< (!J.,dtIJ L,") , .. ..-<." 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DAlE / TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): .. 
I I /0 de: AN''#~/~~o lJ~ /"/<It!L.t.I GC 

Order No. 70440 (0693) 



CHAINC USTODY RECORD 

PROJECT NO.: 
0:J~~ 

SITE NAME: 

"v/;(JOP F/{J/PL£Y 
SAMPLERS (SIGNATURE): I.' .- -- l ':t- NO. 

~A?.~/ 
./., I/~" ,,/ . .; ?,- -~.-.,~ OF 

1 ~);~'" (, ,', ".c CON· 

~*~ 
REMARKS 

TAINERS 
STATION 

~E TIME CO~P GRAB STAnON LOCAnON ,c/.D NO. 

58- % ZOZS X d03·S8-0Z~-/5-B~ I , ~ 1-11" + .. L",,<..Ic...r F~'" 

I1Z..3 ~lJirL.Vjl.S 8/13 /,~ 

S8- e/? ~ -r 003 ~ 58 -])PI - 21- BJ(. I ( , ."3 'I>p/ 

\. 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNAruRE~ RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED rY(s.~eRE): 

~/~~/ ... fV:w~ "121.10 
SECVA't:a /P /.:1'-0 

(6I,u!c,n·Fl<-'/A'4ILeA:. (. 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED IY (SIGNATURE): 'DATE /TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNAruRE): ro .8 L "";JAt.-ll.~";> 9j'hE.t..O c:::iG 
1 1 

Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 
~~(£J<D NI~of' F/P/OL£Y ~ -

SAMPLERS (SIGNA lURE): 

#~~i 
NO. 

--:, 

~/~ 
OF 

REMARKS CON- ~ 
TAINERS U ijv 

STATION 
Dl~E TIME !foP GRAB STAnON LOCAnON ~O ~ U S" A. NO. , ~~ IV • FlO 

TB- Slto 1Zo .,( 003-TB-oZ4-0l-~ z.. Z OZ4 
Q AlA 

$B- ~O IJ.30 )( 003 - 58- PIZ.~ 0 , - Git I - I P/Z 0.0 

S8- e,?o 134u >< ()Q3 - S B - ? I Z - 0 -z.. - 8K.. I I I, I, 

PIZ - PA! luJf IT Y 0,0 

SB- r;o 1350 0 0 3 - 58 - P/2.. - 0 ~ - B/e. l I jI Pte I 01( ( T Y 
I· 

P/2 .,<. - 0.0 

S8- 8/to '400 >' o ~ 1 - s 13 - p /l - () i -13A:.. 
, I 

PIZ - 0.2 
:5(3- 9,10 1410 .,t..... 0\33 - s ~ -pl2 - 0 s- ~ IC \ - f o.CJ pi"]' 
.$6- 8ho I'1J5 .,t.. 00 ~ "'SK- PI 2.. '00 - 8,( I ' l MS /.<0 

.iB ' 
PIZ- - ~ 

S8- 8/,0 '45s ,< d03 -~(j-~/Z - oe - 8~ I I 0.0 Plz.. -
58- Slto "'0 X OclJ <sa -PIZ - dC) - BIC 

, - , 
0·0 ,o/~ 

( , 
-

. 
"-

REUNQUISHED BY (SIGNA YURE): DATE/nME: RECENED BY(SIGN~ YURE): RELINQUISHED BY (SIGNA YURE): 
~ P.'fE / TIME: RE1~{/iAYURE): 

~/JkL 
$'c.(/.("! J> I'd F"'::~9 

~/o/1i12(JQ T,-(' ~ , '~, .:! ... c Y!'II If/ tI/J";'" 
RELlN"QUIs1tED BY (SIGNATURE): DATEITIME: RECENED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): , 

I I 
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNA YURE): 
I I Tv .tl-t! AN"'~ / L':': (..J 8y .,c/~'O 6<:: 

-." 
Order No. 70440 (0693) 



CHAIN ( 'JSTODY RECORD BR -0'3' 

PROJECT NO.: 
u,9~6 

SITE NAME: f N'Ro~ FR\CLEY , 
j 

SAMPLERS (SIGNATURE): ;j¥c:t{itk NO. 

~Kb~/- OF ·i ~ REMARKS J CON- f.J~-~ -{ TAINERS 
STATION 

WE TIME COMP )(;RAB STATION LOCATION ~~~~~'V NO. Y FID 

TB-
OZs ~;', '4,5" )( 003 ~ 78 - 02S ~ ol-I/If Z 2. NA 

SB- 81i, 'bas >< 003 - 58 - PIZ -IO~BI'( I - I 0.0 PI 2. 
sB- 8/" ".30 

'--' 

I SNII". '''' .. H .... l I--~""'" 

FIZ- X OQ3 - SB - P/2 -II - B-f' , - .., ..... A"'>'~/J ;811~ 0.0 

58- 8/,1- "~ )( 003 - s8 -036- 01 - 8R J - I 0,0 0.36 

SB- altt. '6.3s -A 003 - S B ~ 03b - Ol - 8/( I I d3G - o.u 

$8- &t'll. '45" Do 3 - 'S B . 0 3' -(:) 3 - 8;f I - I 036 Yo 0.'-.1 

:sa- 8/tz, , 60S, y., OQ3-SB-c36-oq -BI'<. I - , 
0, a 

03" 
58- 8.h1- ''It, I - I ~w/,p -/.." ~ "",1C..r /::-" .... 
036 X 003 ~ 59-D)' - 03 - t/A. A,../.4(' y) /5 ell] 5.7 

\ 

58- 8/tz. ''lJo -/. 0 0 3 - SO· 03b -04. - l3/< I - , 
036 . 0,2-

58-
t1h2. 180-; I 

~ ;.//;1' .,.. LA ac:./C ~ I-~ ~. 
0315 .,t. 003 - 58 - o3~-o 7 - 8/( - \ /!",.ML-YSI,f B[I.3 

I. <J -rA.. . -
58- ~2 ~ -r I t 

'SHIP-fC) ~AC/(/CS; ,.:"' ..... 

ooj- 58· 'PPJ - 2.2. - litl< - 6/lj -Dti' A.,AJ-"f L '/ $ I f 

-

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): ~ATE/TlME: RECElD BY(SIGNATURi): 

~/~/L Bt?!T7 JUo~ frll/!i 112£;1£ ./~ 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): 
I I 

Order No. 10440 (06n) 



CHAIN OF CUSTODY RECORD 

PROJEONO.: 
(09CO(D 

SITE NAME: 

~ NIRoP FRIDLEY 
~ 

, ~ 
SAMPlERS (SIGNATUR~): 

/Ji&~1k 
NO. ," ~ 

~~~,l-
OF ~,t lor REMARKS CON-

V" " TAINERS D~Ji ~ STATION 
D.fJE TIME COMP ~B STAnON LOCAnON ~ ~o ~ "'" NO. FID 

,8· 0//8 ISS's ~ 003- T B - 0 2 ~ - 0' • BR Z. 2 NI!\ 02<Q 

58· aha Zlzo r.. OO~- $8· paz.. poz. -01 - 8~ l - I MS 0·4 
':58- BA8 1Z13a ~ 00'3- S8· poz. . oz.. ~ BR , ( 'I , (i"J pOz. - Ptt:I~l ry - a,oJ 

S8- J/18 21.¢o ao 3' S B - po 2 - 0'3 . 81i . l - I "':"--P"Je t ~ 7 I .., 'C-r4jJ ,.coo 2- -,< o. 'J 
58- 8//8 Zts5 r d<J3 - SIS - P<J 2 ~ 0 4 . B ~ ( -poz.. t 0.0 

5B- ey/~ l..llS \ SH''''PCI,J t' .. .:. ...... ,~~.s 
X ,,<J 3 - Slf· po z.. . u 5' - (j~ - I r ... <. J",h4, '1~ .. ,; 81LI 0.0 Pa2 

S8- 8;18 ~.b, 7< Pdl.. O(n, S B - paz - 07· SA:. , - , 
0,0 

'S8- ~8 POL ~-8~ ~ ()(.) 3· 511 - pol -08· 6.,<. l -. , o.u 

S8- 81th' , X 003 - SD -J>PI - Z3 - B,c I I 5/'11"'''c 0 "'-.J ,,,,,,<...1:..) 
0.0 Jill - F..o.<. ~"";O(..Y)'J &Iz., .. 

REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): pATEITIME: RECEIVED BY(SIGNA ruRE): 

~/~~ tYI?A71~ 
;5l:.c.u.<cp IN f'"/CI.P 

:/ll!/~;,t Ill)" ) L'\.....----------> 7~AILL;.K. 

REUtI'QUISIfED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): REUNQUISHED IY (SIGNATURE): DATEITIME: RECEIVED IY(SIGNATURE): 

I I 
RELINQUISHED IY (SIGNATURE): DATEITIME: RECEIVED FOR LABOM TORY IY DATE/TIME: REMARKS: 

(SIGNATURE): ru 8L ANA,-IZc D 8y /,/6LV Gc. 
I I 

Order No. 70440 (0693) 



CHAIN ( USTODY RECORD 

PROJEONO.: SITE NAME: 
~ ~~~<D ""ROP r/fltJ,i.e Y , .j 

SAMPLERS (SIGNATURE): tfL6L/~ 
NO. ," 

~/~';?- OF ~~ 4r. 
REMARKS CON- V-"N, TAINERS 

STATION 
'If:J.E TIME COMP Ga6 STAnON LOCATION °Dfl'n: FIJ) NO. 

TS- ~9 ,.~o )( 003-78- 027-01- 8Ft 2- e. N~ OZ7 
SB- BA, ~o )( oo3-~B -p02 - 09 -BR. , - , 
poz , 0.0 

$B- ~, 1I~00 003 -sB - poz. -/0 • BR 
\ 

~oz. 
')( , ,- , 

f.i\S 0.8 
\ , 

$8- % I~~ )( 003 -sB-Paz. -/1- 8R , - I 0,0 Pb2. 
SB-
:,q:,z. Sh!l 9.$"$- )( 003 - 58 - Pol.. -/2 -BR I - , o.Q 
'5B- 8119 /8<:s- x.. oo~-stJ - poz. - 13 - a,e I - f 0.0 P02 
SB- 849 ~So )( OC3-,58 -poz -/~ - B/( I - , 

0.0 R>l.. 
SB- iM~ ~<s '" oo~ ":58 -Al,z - /~-B/( , - I $//"''-'''''cv ru ~, ... ,.c,s 

d ... O ~z.. ~ ... -< ,If ",~i. Y s (~ 8/~1 

~5; BAg [q.lS X 003- '58-oS8 - 01- BR l - I o.z. 
S /j- 811, ~/so x: 003- SB - o5"~ -o<=. - B~ , - , 

0.0 elSa 
S8- 6h9 ~.lClO )( OOl-S8- else - 03- SIC , - I 0,0 osg 
SB- ~, ~~/.:a- ;t<... 003-S6-058 -O'l- - B~ I - I 058 0,0 

SB- 9/J, Zl30 ")f.. <'03- sB .058 - 05 - B~ I - \ 
S"A'1"""'4Q t .. to ... u .... ICJ 

4,' as'e F<J/(. "".vA <- ., r I S f:1/,.!/ 

SB- o/t!J 2~ )<.. 003 - SB-058 '06 - Bit: l - l 0,0 05'6 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): " RELINQUISHED BY (SIGNATURE): ,DATE/TIME: RECEIVED BY(SIGNATUI'E): 

S~~i../4ciJ" /# "c/~L.J) ~ . (;..~ ~~" ~u/V7 f'l'q, 7/( ;/1 ~ ;; ;'c.. \ PJ?!I!i11/15~ --/P. i:?"-<:: 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED IV (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

'"" I i I 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FO" LAiORATORY BY DATEITIME: REMARKS: 

(SIGNATURE):" "" 

I I 70 15'= A...JA'-" 2.. L Q 8 Y F(~t:p ~c. 

Older No. 70440 (069}) 



CHAIN OF CUSTODY RECORD 
BR-034 

PROJECT NO.: SITE NAME: 

CD9<DGJ NIROP FRI ou= Y 
SAMPLERS (SIGNATURE): fl60~ 

NO. 

'" ~/~.v?-
OF 

')V". REMARKS CON-
TAINERS 

STATION 9/.JE TIME COMP foB STAnON LOCAnON FID NO. 

$8 -
058 ~.,f9 <~ >< 003-S8-6~B-07-e~ "- I I O_G 

SB- Ef/9 l~o ]I. oo3-S8-o58-08-8~ 
, I 058 o.u 

SB- ~, fQb X 003 - S8- 1>PI-Z4-BA! 
, I O. <l D,; 

sa - ~, ~ ?< 1>P I - 25"- 8 I( I , 5" ,1/"""cO 7<3 L;J~" I€ J 

1MJ1 003 -S8- r vA "",......£. 'f f I' J elL I -

-' 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): ~ATE/TIME: RECEi BY(SIGNA "'URE): 

--- -/ £. 8ft.sA71°<'lQ 
S I! C </,.( £. i) /.-t' r,.6 L J.,) 

.1/l/d!j;;~d)l .~---:'-7//~ - 7..-t'AIi,£'( ..--
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATUR.E): DATE/TIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: 

(SIGNATURE): 

I I 'rJ d.:!: ,..? ., ... h;f L / ~ C !.J 6'y /" k;L p C7 C 
,', ... 

Order No. 70440 (0693) 



CHAINC USTODY RECORD 

PROJECT NO.: SITE NAME: 
# ~'J~b N/4tf~ FI'f7/tJLcy , J 

SAMPLERS (SIGNATURE): 

,4/&LJ~ 
NO. " 

~,/I§;t~ 
OF ~\~ REMARKS CON-

" J.;. TAINERS lJ ... 1J'1 '\I: 
STATION 

~JE TIME COMP ~B STAnON LOCATION ~OO~ I) 0 
FID NO. ~ ~ 1\1, 

TR- 8/Z0 /~ >< 003 - T.8 - 028-0/-~ Z. 2- A/4 t:)Z8 

58-
058 

8ko V~ x 0 0 "3 - 58· o~8- 0, -8,(1 , - I 0,0 

S8' %0 ~S" ;< oa3 . 58 -058 -/1- B£ I I 058 - O,z 

SB- aha t?e<) >t' 003 - 5 B - 0 sa - /2 . l3/e I - , 
I . e o5"B 

SB- B/z<s 23/0 )( O(ls-S"8- 058 -/l-lJ~ I - I 1.4-
CJ 5'"8 

S8 - ~h, 0/00 -J'. 003- S8- a!lb -14· f3/C 
, - ( 0.<:. OS8 

~8- Ski o~:) )< ()03 - :> 8 - (;) :) 8 - 15 - 8A. 
, . 

I 
s;".,..p,c/...J ;;' .. ".;tv, /(J 

1.5 O.,h -
roJ,i( "",r..J~L Yfl S 8/Z1 

"5B- tUG 000 ;>< 
T>PI 0 00 j - S" B -1> P J - 26 -B /t. I - ( -

, 

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): ~ATE/nME: RECEIVEZY(SIGNATURE): 
S'r'-'4'4'~p ,,A/ ;'/E,cP 

? ~---.-;:::::; /)~z,L F..f/l'/'J 71°'14 7,,1' ,4 /.t: .c ;"l Vl#/,;I/j) . 
RRINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: 

(SIGNATURE): 

I 1 7u /J.! 4;4/A,~Z~P B)/ ,f/<:: L L) ~<::,'. 

Order No. 70440 (0693) 



tH< - U.:5(o 
CHAIN OF CUSTODY RECORD 

PROJEO NO.: ~ 9 <0 <:; SITE NAME: ~ 
AI/lt~? F~/J)'-t= Y ~ 

, 
\.f SAMPLERS (SIGNATURE): 

#~ 
NO. 

~.~L_ 
OF ~\t ~t REMARKS CON- e, \ 

TAINERS lJ f: V' '" 
STATION 

Df~E TIME COMP .~B STAnON LOCATION 0tJ.0 ~Vn; FID NO. 
TB- %, 16<(,) ~ cJ03-7B' 02 ~-CJI- 8/e. Z. z.. o Z 'J AlA 

SB- 8/ZI 17/0- 003- S8·o0-?-(JJ-8~ J - J 
.. \ 

007 >< 0.0 

58- SkI /73<1 ~ ()(J 3 . 58 - 007 . (} 2 - 8,e I - J a,o 0<:'7 
-

Ski 58 - 1/<7(.) r- oc:) S - 5.8 - 00 7 - 0' j - B ~ ( - I MS 
O~7 Q,'-.j 

5}3- Bkl 1&:) J< 003· SB -0<>7 -04 - BR- I - I 
O()7 . 0, u 
:SB- 6'/z, 195$ 00'3- 58- ac7 - 05- BR I I :5;1//~"'J! £) 7'u J:AU,Kj 

]I. - d. (..) 
Ja7 F"/l ,4N~L'I56 8/,U 

SB- gill /f) l:i' ,< 00 ~ - s B - (Ju 7 - G 6 - B R... I - I O,0 007 

SB- ekl />'5.j- ?< o a ? - 5 8 . 00 7 . 07 - B R I - J 0,0 
007 . 
S8 - Biz, 
'],· .. 7 

<>(J<~ x 003 ~ 58 • ao 7- <J'b- BI<. I - I au 
58- 8/Z1 

2~5?:l X 0<) 3 - 58 - (j (.) 7 - a 9 - a,e ( - , 
O~ (Ju7 

58- 8h, ~j'/S' X 003· s~- 007 - /0- B~ I - I q, ,) 
~7 

SI3- 8h, ~.I9s I 
5" 4;' ,..;'~ Q I .. 'AUC./(J 

7< d 0 3- 58 - o~7 - Il - Sil I - 8/'::'~ o·G 007 F"", A#AJ!.,y'5".s 

SB· ~6 a/,ll ?l OCJ3- SB- I>PI - L7 - 8/C.. I - ( Dup '-DPI ,. ,y,<£-- ~. 

SB - ~ ~/Z, ~ ~ ~,. ... ,.2~s-sa -/JPI-Z8-fYl 
(- - t puP -

bJ'1 1,,<: _ - ~ -r"'-~ 

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): fA":EITIME: RECEIVEZY(SIGNAT~RE): 
.____- . .1 -Sc;.'",/.(..:.c,-", /"-' ,.c-/.::.t. ~ 

r7A}!;11!,Js fJ· _/~ /?~,,.~ B/?4'1tt cUQ.6 7"-<"/1101. c A,; 

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: 

(SIGNATURE): 
I I -;r:) /3.:: ,4/<//1 '- I <l ~ v By F /.::- '- /.J Gc 

Order No. 70440 (0693) 



CHAINe JSTODY RECORD 

PROJECT NO.: SITE NAME: 
;Vhf'OP r;,(,/vLC Y 

SAMPLERS (SIGNATURE): #" /l /! L . NO. 
-u:~ ,: ~ ,<:,,?- ,,- i 6 ~l~JfF'0¥F cg~-

I--_J......,--'--r-"-_-~~ ........ r-___________ ---I TAINERS 

STATION DATE TIME CO~ GRAB 
NO. 7J1' '7/ STATION LOCATION 

58-
oZ7 
S8-
027 
S~· 
OZ7 
5B~ 
027 

RELINQUISHED BY (SIGNATURE): 

~4~ 
RELINQUI(HED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

003 ~ ~8~ OZ7~ 0/ - 8i? 

QO~ - s/3 -027- 0< - BR 

D(j 3 - 5B - 0 Z. 7 - "4- - 8 R.. 

003 - S ~ - 0 z. 7 - oS - 81'( 

003 - S B - (J ~"7 - 0 ~ - fJlC 

DATE / TIME: RECEIVED BY(SIGNA TURE): 
5~-.::.v4'.cD IN .r/~LO 

8/l~h7I0<k1o 74'A/~c .e 
DATE / TIME: RECEIVED BY (SIGNATURE): 

I 

2 

I 

RELINQUISHED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

DATE/TIME: REMARKS: 

REMARKS 

Nil. 

0.3 

0,3 

$H'I'P4D -I~ Llfu<::..lc.s 
rCJ.t AAJ.IILYSir &/2"5" 0,0 

SHIPP.co 7'~ LAVc.kI 
;:-o~ ", .. .M'-YSI] ~/.!.$" 0·0 

9ATE / TIME: RECEIVE? BY(SIGNATYRE): 

o/2j5~ 115' J C/~ 
DATE / TIME: RECEIVED BY(SIGNATURE): 

I 
DATE / TIME: RECEIVED fOR LABORATORY BY 

t-----,,.---I (SIGNATURE): 
I 1 r oJ ch..<- A.;#oJ/i Lol z;. C: /.I 8' Y 

Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: CO 9 66 SITE NAME: 

~I NI/foP ,r/f/OLL '/ ~ , .t 
SAMPLERS (SI~NAT~ 

~6LJ~ 
NO. ~; JJ ~/~ 
OF 

REMARKS CON- , 'if TAINERS 0" D IJ ~ 
STATION 

D:~E TIME cofl/ GRAB STAnON LOCAnON ~O~/~\)tV tID NO. 

~B' 81z] 
03~ 

12/0 >'-
, 

003 - 78- 0"3/- 0 I - BtJt' Z Z. I""" A 

SB - 8k~ /?Oo 7' 00 3 - 58 - 03(.1 - 0 I - Be \ , 
030. - <J.cb 

SB- 6hl /?/.;.- r: 003· S8 -030- 0 z.. -8te l - l \ MS '3.2-03 0 

:S13 - Bh3 klJy- 7"- d03-S8 oJo·03 -Btl( I - , 0.& 
030 

.58 - Bh3 15.10 ~ 003· S B -030 -04 - B~ I - I $,.., ltol'<! 0 t~ '-I1"<.I ... S 
5J o3Q ru/f. ,A,N/I(.I/SIJ &/z...., 

SB- %3 1'3r >< oOJ - SB - po 'j - (1/- 8~ I 1·3 fU~ 
, - . 

SB- B~3 1..19" J03 - S- 8 . ?dY - 0 Z. . 8/( I { I.tJ puj ~ -
"S8 -
~<J B1~' IY$"o ?'-- 003 - s g - ,.00' . 0 3 - 811. , - I IO.~ 

$fj -
~9 %3 c?Od.l- ~ d () 3 - 5,g . ,00'9 - 0 q . 8,e I - ( 5.7 

SB- %3 2ol $" ...t. 00 3 - S 8 - Po '} . 0 S-' 81<. I I S H 11"'£1) -i .. .:; . ."1 " <: t:. J 
Z.5 - 8/Z:>-PCl9 r,,;( AAJ-1 '-YJ/l 

"SB- %3 2aSo 
~ 00 3, S B . P6'i ·0 G - B I'{ I - t 205,J .PA9 

58 ,- %l 42:;- ,t.. 003 ·s8 'P6"0 7 . ff;t I , /3$-9 7'0'1 -
SB - ~3 ~".r ~ 603 - S B . Po 1 .0 fJ - B n I , S.~ -PaC) -
/)P/ rci/l.3 0000 .".:.- 003 - $n - J;),P/- Z? - .8-"l I - I )u/",.. ( </0/ -- --7JP/ ;:;'/zl ICboO ,.:: ou~ - .1"", ~ - n,,-.>"- :30 - EA. ( 2J< ""'- ( >/00' -_ .. 

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~/k$L .. ~E~i/I(~/;) /.A." Fle,D 
(----t..-------1 alz'I171lJao r/?.-IIL~C"'< W/')6IJJI/)51 r 

REIMIQulSHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): ,-", d.t:! /I,v.",~/Z.,{fO QT /"/LLP oc. I I 
Order No. 10440 (0693) 



\:S K -v'- 'j 

CHAIN ( USTODY RECORD 

PROJECT NO.: 0' SITE NAME: 
~~/.PL£Y 

..... 
~:I b /I///?O? ~t 

.} 
SAMPLERS (SIGNATURE): 

A:L'6Clt~ 
NO. &., 

./" OF \I 

~df~~ ~\t- ~ REMARKS CON- ":j / TAINERS (;<')" ~'? ..., 
STATION 

~~E TIME COM~ l{;RAB STAnON LOCAnON NO. ~IJ..; ~ ",0 F'O 
TB-

fJ!z4 '.t;:,- ~ 003 - r~- () 3z - 0/-81( 2-"32- Z. '" ft 
$6 - %1 /43s- 00:1 r S B - po CJ - O? - 8~ pO<j X I - I SH/;-""'.t:P 7' .. ~-1U<..Ks 

r:-u/( A.oALYJ/["(e/z» 18. () 

SCS - %4 16<J~ 
;< o~3 - 58- oS"~ -01 - Bte. 

, - I tv15 0,5' <J \) 

58- % 1~/u 
~ O(l3 r 'S8 - Q 55 - OZ . BR.. I - I c),u 0< ... - '24 

SB- &~4 16/;)- ~ Oc ~ - 58 - () 55 - 03- BR I - I oss- 0,0 

S'B - flk4 16~-.r -;I 003 - sa ·0 S5" - 04 - 8~ 
, - I 05, 0,0 

58- ~4 1~.1o -/ 00 3 - S';;5 . 055"" - 0 -S- - B/( J - ( 5,;-////£,J ,I .. ~ Au (.. i(..J 
0,0 os";) ,cv4 A,.jAC'/I;f (& Jl~j 

S/J- %4 '40 ~ 003- 58 -05''5'- 06 - BR. I - I 0.<.1 
055" 
58- %4 170f;,l ;r O()3 -s B -055""-0-, - BR. , - I u.G 
05~ 
::5lJ- 8kq l7zs >< Ou 3 . 5" B - 0:) 5" - () 8 - 8 R I - I ass- o.u 

58- %<1 19Js X 003- SB-055"-0,) -81<. I ,... ( 
a 55" 0 (J 

SB- ~*4 ~% ?< 055 oQ3 r sB -055- (0 - 8 R. , - I ou 

5B-
'~PI 1~4 ~ )t 003- SB - 'DPI - 31- RR j)Li P 0,0 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECENED IY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): PATE/TIME: RECEIVED IY(SIGNATURE): 

~/;J-~ SECU",L= /,v ,r:-/,cL 0 !.. ~/",-----.. ~~.1Ic?A"Q TF('4ILcA? ?11J11 f1JJ~ 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECENED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): 

, 
RECEIVED BY(SIGNATURE): DATE/TIME: 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: 

(SIGNATURE): TU ljt:: /1p,4L ,I ZC t) BY F/L:L £) GC 
I I 

Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD BR-040 

PROJECT NO.: SITE NAME: 
~ ti> ~~~ #/;'fOP F,f/PL£Y , j 

SAMPLERS (SIGNATURE): 

#6LJ~ 
NO. lJ" 

~.&~L_ OF Il ~\: REMARKS CON- l '- .., :/"""....- TAINERS f: lJ 'II 
STATION ~B 

,,~ '.l\) 0 

NO. 
DATE TIME COMP STAnON LOCATION 'AU [x. rv '=10 

TB- ~S 033 
//.--:JS- 'X 003- ,a>-03'f- 0/- B'( Z-' Z. ,-R\P B L.AN'e. NA 

58- ~k5" 'bz() X 003- SB- 0$5·11- 61'< l - t -, 
0,(.) 055" 

SB- 8h5 l'so ~ 003 r 'S B -oSS- IZ - B"~ , - I MS O.d 
055" 
SB- 8k~ 17z(. >< 003· SB' OSSr 13, 8R \ - \ 0.0 055 
SB- a~> 1800 )if. 003 - S 8' - oS-~-· 1 q.. Sf?. \ - \ 0.0 
05~ 

'$8 - %.;- 1./0S X 003- sB -032- 01- BR- I - , 
I • Il 

,-)'ril. 

5'13 - %s- Z~S 003 - 58 -032. - ul..· (j~ ) . ... \ " GG. -, 03Z- ,< - 1 P~I".c'Ty 

58- %,. 2/,,0. >< ()Q3-58-o 3 z.. - 03- 8~ , - t "PK/lJiCITY I, 9/8, Cj 0.3, 
sa - %5" ~/)o "- co3 - 5tJ -032 - 04 - 81C. I - I ~M-~.J {OJ·S o3L , 

S8- fJjj'" 1/9S r- Ou>- S{j - 0) 2. - o~ - ts4C. I - t 5. d 032-
58- 8~:5 ZZ05 X. 003- S8 - o3~ - 06 - BIZ I - I a,cJ 

e:J3 2.-

58- 8.&5 lj40 )< oo3-S8- 0 3l. - oe - 61( I - I 0·0 63, 
S8- %1 Cboo -,( do3- S,J-JAPI - 32.- 8~ I 1- j)l/P U.O ])/,/ 7" 

SB-
1>7'/ eh, %0 ";( OClJ -sa -7)P/ -3.3 - 8~ I l..:rn 1- ]){I;CJ '/101.). a , 

REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): REUNQUISHED BY (SIGNATURE): ~ATEITIME: RECEIVED BY(SIGNA TURE): 

.z;,/~~ 
5Ecu~6P /A' r/~~v ~ /' ' 8hfh~~¥:5 'ltJl?!l1.IJS' 

/L_ 
/,r-1/,dA. ./ 

RiuNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: 

(SIGNATURE): 
Tu 86 /f-NAL.,F2.t!'U ~ Y /1'.cLO esc· I I 

- ". 
Order No. 70440 (0693) 



CHAIN£. USTODY RECORD -J- , 

PROJECT NO.: SITE NAME: , 
6.766 NIRuP F Rl DLf') 

.;;:V 
, 

,J 
SAMPLERS (SIGNATURE): J /" '7 /' , NO. /6/..' -- r/ 6;;t OF tJ\~ tJ, 

~:/~L--
.' " 4," /1', 

REMARKS ,~ ~" .' t./·" CON- ..l'\. ...,~ 
TAINERS 

tJ" ~( ~J' "-STATION 
D~y TIME CO P GRAB STAnON LOCAnON Flj) NO. '/:.. ~ '\J~ 

78- 8h~ /f/o r 003- rLl- o:;>q, (J(- B;C. Z Z. r.e Ir' lJL";v~ NA cJ34 
sa'" %'~ 1'36 ->< 0<:)3 - S 8- C>3 Z - o~ - 8A. , , 
032 - /. S 
sB- ~~ I6'SS" 003- 5 tI - 0 3 &- I 0 - B.tC t - I 03Z >( 0,<...) 

Stj- BIt, IlLs /\ 003 - S8-C3~ II-t//C l - l 0,,0 (')32-

58- ~, 'fJ/ ) 7< oc3· s~· 0302- -/;1. -B~ l - t O.<.l 032. 

58- f1kf> I~o Y. 003 - 5#- Cd.;l. - /3 - 8~ ~ - l 
0, 0 C)~2 

stJ- %, l.9lS' r- oo 3 - SLj'- () :70< -/4 - g.x:. I -- t 
(.)32. c:.J, (J 

S8- %; ZO/rj ..,z 003 - 5/:1 ·o3r:Z -/:S -BtA. I 
o3Z- ( - o,u 

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): ~ATE/TIME: RECEIZ BY(SIGNATDRE): 
~ 7" 

I "'M7Iz"t. /,07('/1-11 VI ~ (/-'~1:#_~ 

BruNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): 
I J 

Order No, 70440 (0693) 



CHAIN OF CUSTODY RECORD 

PROJEONO.: SITE NAME: ..... 
(i;,JbC'o NI/f'ul' F;f'I£)~ Y *' '\; , 

\."1 SAMPLERS (SIGNATURE): ~6U~~ 
NO. ~\~ 

~/~~?-
OF 

REMARKS CON- \ () u~l)tj '/?' TAINERS t;)~~~\'jn:1'V STATION" 
~~E T~'" COMP _B STAnON LOCAnON FID NO. 

TB~ ;lIz ISSj X QOJ'" TB- 035· 0/- B)( 2 Z Nit 03S 
58-
"?bR 9/2 Z~oc x: 003" - SB - pcB - 0)- Bf? \ - I 0.0 

58- 9/Z !ZdS ~ 00) . 5 B - poB - cJl - B/( \ ..... I 0. (J po8 
S8-
~8 ~ lZ30 ?( 003- sK- P08 - 03 - B/( I - l o. " 

~c: -O/Z ~('.sS )( 003 - S B- poe; - 04- - B)( I - , 
d8 o. 0 

SB- %. <4's >< 003-58· f'08-o5- BR l l \ 
PJ)8 - 0 0 

sB-
f08 1iz. e.Joo 'J.. ao3 ,SB- poB - 0<;;'· B~ l - 1 o. <J 

:;.3 -
1'0 8 9/" 2Jl.u -.,( oo3·Sfj- PC) e, . <J 7 - 81\.. I - ( !115 0,0 

sl3-
eOfl ?/L "% -,< (}O) - S" B - ,=-u8 - ve· 01{ I - ( o.a 
s:B - ~k ~ (Ju3- SB -l>?I-c)'~4-BI{ I - \. D'pi -x -

RELINQUISHED BY (SIGNATURE): DATE/nME: RECENED BY(SIGNA TURE):;::: RE~ft~~! (SIGNATURE): DATE/TIME: RECENED ~(SIGNA TURE): 

Z;;://~r.~ 
5cc 1../£<5 ~ I ",I -,cLI) =I~( -~ ,>'- I 

9/3/J7 1"0$0 Iq/~J-ll3:7d / C _______ --, 
,.,-'A/~ 6..-..... ./ ~-

R¢NQufSHED BY (SIGNATURE): DATE/TIME: RECENED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): . I DATE /TIME: RECEIVED BY(SIGNATURE): 

I 1 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECENED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): jjY /--/cfLV 6;.c. I I /~ S'::: ,/.1 .... ,1,111 ~ VL~ '-' 

Order No. 70440 (069)) 



CHAIN ~ '}STODY RECORD 

PROJECT NO.: Co J <:oCO SITE NAME: ... 
NIRoP FRI DL-l:: Y ~ 

\'" , .:s 
SAMPLERS (SIGNATURE): l/6£2av d 

NO. ~ ~ 

-'~//;;~ 
OF ~ ~ REMARKS ~ '-"" CON- t., 'j 

/)/ TAINERS 
LJ f: [Y. '" '" STATION 

9lJE TIME libMP GRAB STAnON LOCATION :l 0 -J';1 ",0 ~/j} NO. 

TB- 9/3 1Sse 'I- 003 - TS- 03(0 - c\ -at< Z Z ,V/~ 
C3~ 

sa - '~ /6'30 ..,! o ~3 - s 13 - l-::JOb - ~ - (j/l j ( POI:i - 0, 0 

sB-
~& .AlB Ic£t~ r- ()o3- S 13 - po S -I? - 8;C I - I O,() 

s8- ?(3 /3~:) Foe - 13 - 8"'- I I j'(Jf.j ')< ooJ ~ 'S 8 . - 0 u 

S8-
~h "1- ~ 00 3 - S' ti' - po ~ - /1,8A.. ( I potJ J - o () 

58-
'/3 /J:iO ~ 00 3 - s tJ - r(j 8 - /,. - 8/( - I M5 fb8 I d,U 

5"8'070 
\~ '/3 llS-u -x do 3 - S" B - 0 70 - 0 I - 8/t I - I o (j 

so- ~ ~-,,- ?<. (6)-58-070 .Ol - 81C I - ( ""PL/lJ.tC/7Y" 0, () () 7<1 

S8- ~ 2.1;-:;) ~ I I " /JA"/4~ 17 J' 
,~ 

070 ()Q 3 - 5 B - 076 - 0 J - d'( - 0,0 

S/f-
'h l3.Jo ~ . a 70 -0 4 - 8.?( I I 670 oil 3 - S8 - 0,0 

SB- ?t3 dq,6 0Cl3-S8-~P/-35- 8~ r I 
D?I X - P(I/' 

REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

~/~L 
Sct:'~//(~~ /,-/ r::-/~, ~ I I 

(. ---, 'r~j 71 a'V;) /.-rA/c:c~ [I/ti-! 111')} ~ 
RHfNQUlSHED BY (SIGNATURE): DATE/TIME: RECEIVEP BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): 

I r ;-:, oc A",v"fL y 2L () BY r/..!~o be 
Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD 
0"·· u ..... _ 

PROJECT NO.: SITE NAME: 
bjG"6 A//,f(}/ ~A"7' t?L'£ ;/ t , 

SAMPlER%'Z): pb'a£lL NO. 
OF .. to: ~:/ ~r CON-

U" \ " 
REMARKS 

7/ TAINERS 
STATION 

D~V TIME COMP ~B STAnON LOCAnON I/~ ti' ~ -lCP""O NO. FIP 
\B- Ut ~Q 1- /:JtJ3'" rd - 037-0/-:BIC 2- z '. 

o· 

O~7 NR 
sa- % 1650 >< £)l'l~ - SR- OZo - c6-B~ I J 67'0 - 0,0 

SB- % 1'730 )I.. 003 . sa - CJ70 -O~ -BI? I "-70 , - (},O T 

S8- ~ 175b )f. "03· SB - 070 -07 -.LSI'< , - f d70 0,0 

Sc9- % 1c9/~- >'- tJtJ3 - S/I - 07C1 -08 - 8Ae \ l 0,0 cJ70 -
$'0- 9.~ cO/o ~ tJ(J3- 58 - 070 - 0, -g~ I - I (), CJ 
d7() 
58-
a-7o ~~ ~oS"o 'I-. 003' 58 - 074 -/0 - 8~ 

, - I /1'\5 0, " 

S8- % <//$ -,< ()O,)-SB -070 -//-8;C , - \ 0.0 670 

SB % k/iZS 7< "63- S6 -070 - /2 -8.< I - I 670 O.u 
58 - % 2~ 7< 003-5,8-070 -/3 -B~ , 
076 \ - 0.0 

:>8 ... ~ 1<?.?.50 .,< oa3 - S-8 - c/o - /q - 8/C l 0,0 076 l -
@ ~- ~ 2J2, r 003-S"~ - 070 - / 1- 8~ , - I Or0 

070 

sa - ~ c::q,O "Y 0°3 -58 -J)PI - 03' - EJIC.. I - > I J(J~ -j}IJI -
SB - 94 ~o ."t:. 003 -S(3 - )PI'-037 - lJ/( I - I j)or> -
1)// 

REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: R~CEI~ED1IG~RE): 
~A/- U/'7IZ¥f 

$EC(/;('~,v lA' Ft"cL.D 
'lIt!! I ItY/[ /Ii· ,Au?/ .P" "/- /4" A / ,-..:::'-<"" 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHEQ BY (SIGNATURE): DATE/TIME: RECEIVED.Y(SIG~TURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED fOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): 

I I r~ 8L- ,4/"/Ai. Yz..e~ .IT y "c/ c~,(,) 6C 
. '" 

Order No. 70440 (0693) 



CHAINe 'JSTODY RECORD BR-045 

PROJECT NO.: SITE NAME: 
J £?bb #/,.f'op ';A'/,c)L£Y 

SAMPlERS (SIGNATURE): NO. .~ 
r~~~ 

OF ~\ REMARKS CON-
TAINERS U" 

STATION 
D#E TIME COMP GRAB STAnON LOCAnON ~tjJ~ NO. 

13B- '4 ~9~- ~ 003- B 3-00 2. - o/-lJ.IC.... Z. 2-4:>Z,. 

88-
"o~ ~ ~4o 7- 003 - 88 -OO:J - CJI - 13K.. 2- Z 

, 
\ 

REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVE~ BY(S~~NATU~E);> 

~~L- $"ECC/A'C () //-1 F/~£ 0 
/ '-;1' /,/ ~7tu-'.; 7",-",61.:...eA.. <CJ J". h' 7 I fr:- /., 1:.'//' . 1.- L/ 

RfLiNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNAT~): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: 

(SIGNATURE): . 

I I T~ ~E ""N~'y~~ ~ 57 "c-/~C..v GC 
Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: 6'360 SITE NAME: l, 

NI/f{)P F~/~L£V J , 

SAMPLERS (SIG,,,T2- /it;L2~ 
NO. t:; OF 

~~/~ CON- "l' REMARKS 
TAINERS U" V" '" 

STATION 
~ljE I~ ~fOMP ·""B STAnON LOCAnON L.J.tJ p ()~C) 'li FlO NO. 

TB- 9/S VSIS z Z. N4 038 X 003- TB- o38-o/-81e /~/~ 8~4"v/C 

58- ?/S ~Sc X 003 - S8 -P/O - 0/-0'< ( - I 0.0 PIC) 

S8- 9/.s- V~o / I 0' P/f/~/TY " P/o >< ()o3, S8- P/tJ - 02 -B~ - 0,0 

58- .,/S .I~s ?< ()03- 58 -P/eJ - 03 - B,q I - I \/ P'(lcJ£ I T Y " 0.0 P/o 
sa . ?/s I~s -;< 003 - .58- P/O - 04 -,8-"1 I - , MS 1.4 /-'/0 

SB- J/S- 17fta >< OQ3 - S8 -P/~ - 05"- BIff:. I - I P/eJ 0,0 

~~- 'Is- 1<900 -,< 00)- SB - Plu -u~- 8tt I - , 
0,0 'Icl 

~13- r., / c9c?a ?< 00'3 - S8 - PIO -0, - B< I - I 0,0 PIa 

1iJo- %- 1890 'X Q03-SB - PIO - 08 - B~ , - I , 
4(),Q 

Tffo -%- 19c7o ;>< o~3- SB- P/o- O? - BI( l - I 1 I ,0,2. 

p;B- ¥S- ~<ar- ~ 003-SB-P/o-IO- B~ l 
, / *" 15.5 vc, - I 

SB- Ys- ~ -,( 00.3 - S"8-nPI-3e'" BK. I - I DUP HoT 'P PI 
-

. 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECENED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: R~~ZGN :rURE): 

-;e;~,JL 
~E~q,('cO /;/ ,t.:""/<!!"LL) 

u, Iv-c'/ ~.vL?I<J'f. - r4A/'c~ 1/(p/Y71 ~'{}C 
REL1NQUlfHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED'BV(SIGNATURE): 

I 1 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FDR LABORATORY BY DATEITIME: REMARKS: 

(SIGNATURE): 
70 gc£ .Ar/A~ y.z6P BY ,F/£.c.o GC 

I I 
Order No. 70440 (0693) 

".%"- HC"" P"c.€" Nv r.lto i..OC.I< S9~ ,PP;Y) 



CHAIN ( USTODY RECORD Sf( -( 7 

PROJECT NO.: SITE NAME: " 6>;J60 NIRuP Ff(IDLl5Y ~ , 

SAMPLERS (SIGNATURE): ,Jf6tJ,~ 
NO. 

4v/b~ 
OF 

t REMARKS u.,' ..... ,u ~ CON- V" t, TAINERS 
STATION 

D.f~E TIME COMP ,s;fAi STAnON LOCAnON V..lD~ ~~ FID NO. 

T8- ~ l-l;to V 
o3~ ><- OOS~ ,B' 03~- 0 I-B;f Z Z ,vA 
58:- 9/0 /7- )i. 003 - 58 -p(j4- ol-8~ 

, I "P04 fa - 0, Z-
58- 9,i %5 ~ I I II r; ".,; rr 

pO<1 003 - 58- ,004" 02 -8-< - /(/()/I/ )- O,d 

sB - U I;s.S P64 Y- ckl3" ' 58 -,;;;t:J4 - 03" - !J~ I { .' ~ "/ 
" - "dl (JEll /' 0,0 

SB- % 1&5 I I po4 i-- aO"j'-.58- A?4 -04 -8'< - 0.0 

5"8- ~ 18.10 

"" 00.3- 5 e - po~ - 05 - fj/( I - \ ~(J1 Q 0 

~o4 ~ 164r )<. Qu3-5B-po4·06 -B/( I - ( 
0, U 

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE)a REUNQUISHED BY (SIGNATURE): DATE/TIME: "RECEIVED ~~~JURE): 
5E('" (l"4'a ~ / H r fl:!Lp I 

---- 4' Y/4f71~9 7/7/floY~ ~"</ /(:y' '-.L--7/i ~"L_ 7/""Ar~6"/<... 
R~QUlsftED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED' BY(SIGNATURE): 

I I 
REUNQUISHED BY (SIGNATURE): DATE/TIM~: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): 

I I 7<J.:fc ;-f~"'-YZcp..:::lX' /";--c,:::,p CG 
Order No" 70440 (0693) 



CHAIN OF CUSTODY RECORD 

PROJEaNO.: SITE NAME: ~V· tP:J~~ N/~a~ r/f"'/PL£ Y J\ , 

SAMPLERS(SIG~ NO. ~'1 4-: 

~6 
OF I;-J~\. ~~ REMARKS CON-

TAINERS (' bAt. 
STATION DATE TIME COMP GRAB STAnON LOCAnON ~ .,,0 FID NO. ?7 
TB- fJ/7 ~~ -r dO!/-74 - t:J4o -0/- 8-<" Z 2 NA 040 

Jfj 1;7 /~u >< 003 - 56- O;J3 - 01 - $-< I - ( Q.U 

58- Y? ;'$""0 ')< "o3 - SB- 033 -oz, - 81( * I - I 033 0.4-

58- ~ <<!lei )( 003' 58- OJ3- 0'3 - B.( * J 
- ( o. 0 <:3.73 

\ 
-

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE)r RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIV7hRE): 

~k~ ~ 1_ ...... 
:z.~Q\-\,.~ 

917ft71.nee /d ~ 7LH -
T-( 

RELHfQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED IY (SIGNATURE): DATE/TIME: RECEIVED'BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LAIORA TORY IY DATE/TIME: REMARKS: 

(SIGNATURE): 
I I 

OJ·' 

Order No. 10440 (D6g)) 



CHAIN G I)STODY RECORD BR-04 

PROJECT NO.: SITE NAME: tl' ~J66 Allif'OP F~/£)L£Y : 

SAMPLERS (SIGNALE): 1f6a/~ 
NO. ~ 

~tt-y~-G;_ 
OF ~~ ~ REMARKS fj ~v CON-

TAINERS "t, I.J" IV STATION 
~.JE I.- COMP G~ STATION LOCAnON ~~ .PrtJ' NO. P'D 

TB- 9/8 ~s X 003- -r8 - 041-0/- 8,.q Z 2 NA. 04' 
S8- 9,1 1'10 ')< 0 03- S8 - (5)J3 -04 -8.1( J 

, 0.0 
o~3 -
sB- % c?QS'o 003 ~S.B -P/I- 0/- B~ I I Q,o PI; >< -
58- % ~/00 t< , ~I 

" d03· 58 -PI/ -02.- B'< l " P~/OIC.' T Y P// - , 0,0 
58- -% <'/0 ,t.. dQ3 - 59 - p// -03 - fJ/C. t 

' , , 
P// - I f,( 10'<1 T Y , cJ. 0 

:>$- % ~//s- ~ ()O3 .. SB - PII- 04 . SA. { - ( 0. () 
,0// '. 
S9- ~ ~f() X 003 -S8- ~//.str.At- l/A I - ( /11.5 0.. () ...0/,,- -~ 

S8- % <<:10 .,t. (Jo3, so - ?/I'- oce. - B~ I - I P// 0.0 

s,sf- % ~ .,( tJo3 - S8 -1)'pI- ~7 - 8R , ( l)( .. IP ~/ - 0.·0 
S'B- ~ ~ oa3- s8-7>~/-4f.o - 8/( , " 

" 

1)PI 
.,( - I ])<...{ p 0,0 

. 

RELINQUISHED BY (SIGNATURE): DAT~/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: 7JTdkURE

': ~/LZ-· 
>~c.l/"l',t!£ / • .y" ,c-/'ei./? . 1--'1r/ 17/4&7~ 7//,11/ u;.;( &>riv/r7101'J5 

RtilNQlIiSHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE': RELINQUISHED BY (SIGNATURE): IDATE /TIME: RECEIVE~Y(SI~URE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

I 
(SIGNATURE): 

I _~/i':: LII~ .. II/Z..tE/ .6,. ~e~ /~G 
Order No. 70440 (0691) 



CHAIN OF CUSTOD~ RECORD BR-OSO 

PROJECT NO.: SITE NAME: 

~fI b?6C ,,{//4'0,o r£/~LEY , .-.. 
SAMPLERS (SIGNATURE): ~ro~ 

NO. ~ OF \ REMARKS CON- (¥.\ t., TAINERS 
STATION b~ TIME COMP GRAB / STAnON LOCATION ~ ~~-ltprvO~ NO. PIP 
T~- %, ~S ~ ()Q3" 78-Ot;e-o/- 8-<. Z z.. NA o~z. 

S8 -
Pit '/0, 'tDlS- )'. (Jo3 - 58 - P//- 67- 8~ J - I 0,0 

SJj- ~ 1~35 ?' 003 - ~9 - fI/1 - 06 - B"'- I I PO - 0.0 

sa - %" 19So ?' 003 - S8 -P//-o, - 8'( I I M-s. PI/ - 0,S' 
SIJ- U, 19/s 7< oo.3-S8-PII-/o -B~ I ( (. ::s-
PIt -
Sl$- U, 1/9<1-:5 7'- OC ~ ... s 8 - ffl - / I - 8,c ( - l 7,d P// 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: REC~,if:NA~E): 
~~~~ 

S.!ct/;f"E /r/ .r /~L..o '11{ ~ )t~ '/9A71~~ T-t'A/~.£;e. .)5' Ik/YZlwso 1/ / t,,,,' 
RELlN6uISI'fiD BY (SIGNATURE): ' DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): 'DATE /TIME: RECEIVED"Y(SI~URE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): 
I I To D.£ ;'1,,4/ .4LY -l..t: P ClY F/cLO C;c 

,".'> •• 

Order No. 70440 (0693) 



Bk'-QS' 
CHAIN c.. ~JSTODY RECORD 

PROJECT NO.: SITE NAME: 

it'! ~jG.~ NIIfO;P r4'/£)~V 

SAMPLERS (SIGNATURE): NO. ).1, 

~'7&-.-L 
Of ~\. ~.h REMARKS CON- ,,~~ ~ TAINERS 

STATI6N oJ lJ ~ 
NO. ~A~E TIME COMP GRAB STAnON LOCATION ~ ~l-l.\) n: FIJJ 

78- C),'lS- ~.s ~ OOs-T&-043-0/-~ Z 2 t1.¢3 T~// -dLAN,;(: /VA 

'$8- ~r /B.I.f ~ CjO 3 ' 58 - 02,) - (j/- tJ,c I - I 
A:Z9 0.0 
SB-

17/:)- v~() 7< "03 - S8- <Jz.,- oZ - 8~ I - I 02j 0,0 

~~- r;~ 1,,,- .,L 003- 5B- 62'J - 03 - 8~ ( - I 
02.1 0 0,0 

. 

I 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY~IZRE): 

~/k_L 
S~C v~c?> /,;4) ';::-/~L.o 

~JA711/1s: ~ -r;,-r~/L~""~ '7' //t·h;ltJf'tJD d~d- :I 
RE~Q~HED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): IDA'h / TIME: RECEIVEpilY(SIGNAJ\lRE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED fOR LABORATORY BY DATE/TIME: REMARKS: 

I 
(SIGNATURE): 

1 7-0 {;!?6 .-A'",,/~L Y2..:: ~ #Y F/eLO 6C 
Order No. 70440 (0693) -



CHAING 'JSTODY RECORD 
BR'-O 

PROJECT NO.: SITE NAME: ,i'f CD9(O~ NI/j'OP ;::-"f'/£JL E Y 

SAMPLERS (SIGNATURE): NO. ~ 

~ &_L OF ~\.. t 
REMARKS CON-----"7' /I ~- TAINERS (.,~ \ " 

STATIOIif 
D~y TIME COMP STAnON LOCAnON 

o ~rY. ~ 
NO. 

GRAB ~ tc'Y-S' 'l () F/D 
TB- ~1'0 1600 X (JtJ3- ,8-04-1- 0/- 8/f Z 2 C44 ~.NA 
SR- ~~ 170

0 X 003· 58· oZ8-o/-l!1'< I - ) (1\14 (;) 028 11.4 
SJ3- ~, /'7Zo X 003 - 58 -OZ8 - 0, ' B R \ I "PR/ORI ry I. (NAL~) '7. Q 028 -
5B- ~, /7.ro oo3-S8-0Z8 -Os- BJ:? I 

c· 

OZf'. 
7-. , - PRlORITY" 0,0 

58- .?/;~ 15''b )<. 003'- S;B-02b- 04 -B~ I - I 2,3 e>28 
SB- 3~, 17<>S X QCJ3- SB- 028- 05 - B~ 

, - I ,·3 02.8 

5B - ~,1b 'YS"o )f 003" Sa -02 e. . 0 b - £5 ~ dZB I - I {Vl) u,;S 

S:8 - ~ <"<'9'0 >< 00]- S'(J- aZ6 - 07 - 8~ I I 0.0 
02& -
f8- ~6 aOa X dO:!-S8-pPI -41 -8;l I - ( 

'})~,.,o ~Z. 3 vp/ 0 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: R!C~D B'2')f!?;RE): - /.~ 
SECq<~~ ;.,./ ,F/.E.tP 

~.7/~~ 9/Ar'dO~~ T..rA"/'.6R r/;?!r l197.{Q /p- ~lt..'?z V..: 

RdQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED'BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): 
/?~/4L yZcf) DY r-/c:f" L Jt) C;c 

I I Tu "j'd 

Or*' No. 70440 (0693) 



CHAIN OF CUSTODY RECORD BR-0:53 

PROJECT NO.: SITE NAME: 

Ii 6:J66 A'//,-f'o? ,c-,-f'/,?JL~ y 
SAMPLERS (SIGNATURE): 4"'6'£//b 

NO. 

~4'~ 
OF 11?J~~ REMARKS CON-

TAINERS 
STATION 

D#E TIME coMP' GRAB STAnON LOCAnON ..., t " I\f. 
NO. :t'oP kt;. FIP 

TB-
71J7 /1/s )( O()3 -T8- 045"- 01- 8.-(' Z Z "/4"// 8L'AA/..e- NA 045 

$8, 117 /~-o ~ Pu1' 003- 53-,005"-01 - ~ I - I 0,0 

:58-..0;;..,- 'lf7 I~-S -;L 001- 58- Po5""-o2. - B;e I l " " - P Ifl o If. I T '/ 0.0 

$/1- 9}7 /~s -r- 003 - 511 - Pd -j" . ():3 - 8/e I - L " PR. lui? IT Y (, 0·3 P6~ 
:58-
,Po5" %7 /..>~o 7'- OQ3 -58 - paS- -04 -a/l l - l 2.3 

SB-
Pa"5' '17 /6'~o ?'- ooj. 58 - ;Jo5' - oS" - 8e. l - l 3. I 

~~j U7 
. 

~ )I.. {)03- 58-»;01- 4z-Btf l - ( VLlP -

RELINQUISHED BY (SIGNATURE): DATEITIME: RECENED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DAT~/TIME: RE1i~BY~ZE): 
~~ '~HfA</.i'c.. 

~c.-4/d,-""CJ /h' F/E.Lv 
r/J../Yi 1·:)iJ h r £: .y rA'//'::"~A.. ?+-v'/ C-L.-

REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED IY (SIGNATURE): DATEITIME: RECEIVEaBY(SIGNArURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATE /TIME: REMARKS: % 6-= ~/A,Y~E 0 6'Y ,r-/c~D ~c::: _ (SIGNATURE): , 

1 I 
Order No. 70440 (0693) 



CHAIN (. 'JSTODY RECORD 
BR- 054 

PROJECT NO.: SITE NAME: ..... 
~:76tD NII?OP FtlfltJLE Y 

! ~\.:f 
SAMPLERS (SIGNATURE): ~;jftaty~ 

NO. \~ 4"l 

'~/?if-L_ 
OF ~It ";)t REMARKS - CON-

~ TAINERS ~I \ V~ '" 
STATION 

D.f~E TIME COMP ~ STAnON LOCAnON ~i.r.i!At FID NO. 

TB- ~8 '<OS ~ 003- T8 - 046-01- BR 2 2. o4~ ivA 

5B- 9/18 ~~ X 003 - 58 - 071 - 0 l- 8R ( I 07/ 0 - o. () 
sB- ~8 ~o , I 

I' 

,< 003'SB-(J7/-0Z -BR PKlor,''',! " 071 - 0.7 
SB- .o/Ja ~s -;' l I I' " 07/ Q(j3 - 58 - 07/- 0:3 - B~ - p~ I 0.1( I' -1'1 0.0 

'S6- ?As ?~ -f. 0°3- 58- 071 - 04 - BR l - J a,a 071 

¥" 7ia IJ<,S ,<. 003- 58- 071 -05 - B~ \ - I 4.3 
S8- 9J8 ljsc ~ O<J3'- S8-071 - 0 C; - Ble \ - I r . z. 071 ... 
58- 9h8 1420 >' 003- S6 -071 - 07 - 8~ 

, I lAS 071 - O.G 

SB- ~8 ISIS >< oo'!-S/J-07/-0fj - BJ( ( - I o. (j 071 

SB- ~& 18Zo ).( 
07/ OCl3 - S8-Q7( - 09 - B< I - I 0.0 

58- :1fis I 90S ~ 07/ OU3 - S8 -Q7/ - I 0 .... B-<. ( - I o. (j 

56- ~8 0<>0 7- ~o s· s 15· D PI - 4- 3 - BA: I - I DlIP a.a TLPJ iO 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA YURE): RELINQUISHED BY (SIGNATURE): ~ArE/TIME: REC~:7(SI~~URE): 
~/&z;~-

ScCG/~4f!·/.) /1'10' F/E4P 
~M7I2.:?OQ r;t'/lILC~ r IN// 710 -;:.(l. ;It,· ;(~~~ 

RELINQUISfiED BY (SIGNA YURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): 1 DATE / TIME: RECEIVE9'BY(SIG .... ATURE): 

1 1 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY -"'- DATE/TIME: REMARKS: 

(SIGNATURE): f be I , I Tu 8£ A.;VAi.Yz.eL.J ey prC'c./.) 

Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD 6R - 055' 

PROJECT NO.: SITE NAME: ~t/ 676~ N//f(j~ F,,(' I LJ.c. ~ Y .' 

SAMPLERS (SIGNATURE): NO. \: 

~//~~L 
OF ~ ~ ~'" REMARKS CON- '>, ~ 

TAINERS UfJ (.1M 
STATION 

'?,AJE TIME COMP GRAB STATION LOCAnON ~O~-l0rv.0 FID NO. 

T8- % /.s-~ -y( 2- Z. AlA 
047 C)O"3-TB-047-ol-Bte 
SB- "UJ /()".sc ;,( OOs - SB- CJ4,--ol - BR I - I 0.0 04t;". 

s8- ?}'1 /..~oo ;< I t " " 64' 003- :58 -o4~ -oz - B'? - P~/oA!1 T Y 0.0 

SB- ~ /,)'/0 .,( , I .' ~, 

a4~ 003- 58- 646- 0 "3 - 8A::. - PK/oJ(Iry 0,0 

58-
'fr.9 04b 

/~S ,t 
6<l3 -Ss- 0</6.' O~ -B~ J - I O,() 

SB- -% ~ -/ au3 - 58 -])Pj· 14 - e,e I - I :Dd~ 0·0 "DPI 

REUNQUIS~Y (S~GNATURE): DATEITIME: RECEIVED BY(SIGNA TU~: RELINQUISHED BY (SIGNATURE): DATEITIME: RE~ZDB~lS~E): 
~~7~L 

5 £C.ft"46V / ..... / /c.t:/} I 

~/.?A 71<3:;>d 74A/~.::f~ '1/' ;; ·'1, --- )fr. ~{v~ ~'~7 /, "/1,/,, <-. 

RELlIC"QUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): D~TE/TIME: RECEIVED BY(SIGNATdRE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: 

(SIGNATURE): 

1 I rt:J TL-:-ANAL Y ZCP 8,Y F' ..... ZL .:::; 6.:: 
Order NO. 70440 (0693) 



CHAIN ( USTODY RECORD BI?- 0 

PROJECT NO.: 6Yb6 SITE NAME: · i~~1 A///f(j'p F,y'/tJLEY 
SAMPLERS (SIGNATURE): ~601&-

NO. 

/~/~~ 
OF 

REMARKS CON-
TAINERS 

STATION DATE TIME COM~ GRAB STAnON LOCAnON ~~~O~ NO. 
. j:/D 

TB- 9&0 ~S ~ OC>! - r8- O¢.8 -01 - 8~ Z. Z. CJ48 TR'? f?LANI< N4 
58- %0 I?OO )( I~03·58-oZ~-O/-BR l I QZ~ - 7. I 
53· %u /c;1/0 ~ 

I'" ., I " PR(CR\ TY I, 02.6 (J03' '58, OZb -oz..· 8R. - 20,9 

SB- %0 /~~ Y I" I I 
'-I P R l G R I Ty II 02~ (Jos- sB-02~- 03- Ble - 7~(;·O 

SB· %0 1?.jQ .,t. 60.3 '5B . oZ6 - (J4 - B R. 
, - I l<Jz~.o 02t:. 

513 - %0 1:l~S >( 003- S.8 - o2~ - 05 - 8~ I - I 3860. u 02b 
$B- %0 1600 -,< 003- S!J' 0 2. ~ - 0 ~ - e, R 1 - I 
~z.~ 3833.0 
S8- %0 I~<O 00) - sg- 026- 07 - crt( \ - I . .c.1U. ."t - 3ti33. () 

Q~~- rZo 18eo 'X ()OJ - S6 - 026 -08 - B~ I - , 
3833.d 

SB- %0 <<l.;lo X D03,58- ozeo -o~ - 8.e I - , 13(. (.) 
J2b 
SB- ,~o ?/c2b )L 003-58- 026 - 10 - Be I - I Ie ':J 02<0 
SB- ~o ~ 7'- tJo3,5~,J) PI - 4);-$~ . , - ( ~.J>Li P :3 &~3 0 ·J)pl 

REUNQUISHED,..BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TU~::cL ~ REUNQUISHED BY (SIGNATURE): DATE/TIME: R~:;tI;r::;E): 
~-/~ 5C:.C.d,t{~~ o",N /. 
~.~·L ,/Z¥'97IeJij'Q -r/{,A/~4!~ ~hIY71"I"O 

RELINQUIsHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED If#(SIGNMuRE): 

I I 
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: 

F/4",p c;iE (SIGNATURE): ro 8L /I",//1/.. yzctJ BY 
I 1 

. I Otdet No. 70440 (0693) 



CHAIN OF CUSTODY RECORD BR-057 

PROJECT NO.: 
<D9~~ 

SITE NAME: '/iii ;V/./(O,P ,c,,-?VbJLCY 

SAMPLERS (SIGNATURE): 

~~L1L'i)# 
NO. 

~fA-7 /~,/- .-
OF ::~l REMARKS CON-

TAINERS I~ ~~r.".I" STATION 
D':~E TIME coMl' GRAB STAnON LOCAnON F/D NO. IV ~I\.i. 

TB- 9/z, 
049 /.i/O ~ 003- -r8-04'-0/-B~ Z Z. "-~/JP 8~"'A/t<:.. NA-

58-
o2:.R !J1t, ~o >t ()Q3-W-068-01 - BJ< I - l 3.2 

sB- %, /S2So ,< 003,SB-06fj- 0 2- BR. I - l lip I 2.e a~B RIUR,IT)' • 

:5B - UI /sao 
~ 003 ~Sjj'- 068 - o~ - -E/? 068 ( - ( 1/ PIt'I(JIe, ,- y " 1.7 

sa- %1 /:J/o X cJQ3- SB' 068- 04 - B I( , ( MS o.~ o~ -
s8- 9k, /~5- -t< (jo3-SIj - 068 - 05- B~ I I ,. 9 068 -
59- 9h( I.:S¢S- ~ o(J3- 58- 06G - 06 - B R l - I 2.2 0(....8 

SB- 9~1 V6/0 )( 003· S8- 068 - 0 7- BR I - I f·a 6~8 

58· %, 16".rs >I o (J 5 - 5,B - d 68 - 0 8 - 131? ( - I ().~ 06~ 

58- ~;f, 110 0 X 003- SB - 068- () ~ - .Irk I - J Z.6 66_8 
58 - 7f( /Y?'o )( a03-S8-Q68 - /0- B/( ( - , 

0.0 06e 
S8- rz, ~o.~o ~ OQ3- s8· 068 - II - 8~ I - I 0.<.) 06& 
59- ~~I goso .,.( oO'f- 5:8 - 068 - It. - lJA: I - I 0,0 068 -
S!f-~I rzl po40 ...c POl- ~a-2?P/-4~ -13~ I - ( j)~.1"'1 

,,1l-7V1 Iq/L/ boGC\ ,< dd~- $'8- 7JPI' -47 - IS£' / ~ ?)Q,-4 

REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNA TURE)(§:; REUNQUISHED BY (SIGNATURE): DATEITIME: dYED tSIGN~'J'O~E): ... 

-Z;::#k~ ~&171<"J~o 
5);C 4';,<{,; B P ,t r-

1/'j~YA·o /ltt-·y (CZ> r/eLp T/f'"f/LE,c I <...l _, (.. i.1.., t..,. J ~, 

RWNQuifHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): IDAhITIME: RECEIVEDBY(SIGNA tuRE): 

I I 
REUNQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): ,a 86 .4.4A9~.G j) try ,t:'"/LLt:J be 
I I .. ' 

Order No. 70440 (0693) 



CHAINe USTODY RECORD BR-058 

PROJEONO.: SITE NAME: 

~~6b NIRCP P/f'lpLEY , ~\;,t 
SAMPLERS (SIGNATURE): .:7,fLJ.&~ 

NO. \. -- ~ ;/ 
OF ~,~ REMARKS /..;:."'7 /</J;?~<:"---- CON-

TAINERS lJL1~d? STATION DqAjE TIME COMP, ~RAB STATION LOCAnON ~\)~ ~"''' NO. !="/ I,) 
TJI- 9hl. /lOse ">' e. z. 050 

...... OD3- 7'8-050' 01- M T~I P FlLAHt:.. N'A 
SB~ 91Zz. /~/o 003 - S8 - ()/:i"" 01- gL I - , 

2.4 a/5 ~ 

SB· %z 17c:"o a03- S 8 - 0/'5' 02. - B1? I I " /, 
-,( - PRl~,e1 ry 015 C). 0 

SB- 5'kz 17<~ 003- :5B- a IS' -0,3 -.BK l - , ' , ~~ d.d 
0/5 ~ P~/4;(1 T)' 

58- Uz. /~ X 003-$"8- 0/:)-0<!--1I,-( I - I 
O/~ \ 0,..2-

s~- 9kl. ~ ><. 603-56- (J/:J -05"""-d!? I - I -S:8 6/0.) 

Sd-
0/'5" %~ ~Q ;K. 6 d 3 - s 8 - (j /~ - 06 .... If tIC , - J 0-& 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECENED BY(SIGNA TURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: REZLQB l%-RE): 

Z:4..L- j)bLh/l/% 'Sf££/~~P /# ~/c:. i.D /1) ;'/J; lu/y) /J~ ;;..,i( I tU/ 
7"dA;L~~ 

1.Rf(INQt1ISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE):, II DATE /TIME: RECEIVED BY(SIGt.I,(TURE): , 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

I 
(SIGNATURE): 

I Tb .(j'£ .A'NA~Y'~ 0 8,Y "c/L~ ,p GC 
Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD 
. B~-o5"9 

PROJECT NO.; 
b!l66 

SITE NAME: 

11:/ 

/V/.,f'O"P "c-~/£)LE Y , 

SAMPLERS (SIGNATURE): 

~a1iYv 
NO. 

~~~~ OF 
REMARKS CON-

TAINERS IJ~ ~~1 STATION 
~~E TIME COMPL ~RAB STAnONLOCAnON ~\1,\)~,~D FI.D NO. 

TS- ~3 11<S >< 05/ OOj-Td-a51-al-~ Z 2 'T~/~ &41"",'< NI\ 

58' '63 /6'90 )< 003 - SB- o47-(}/-lf/( I - I +.7 047 
58- ~3 /(.q-S " " 047 X (J03' s B- 047 -oz. -a~ l - I PRIO~ITY z.rc 
5B- %3 I~ 003- 58- 047-03-tj/( l ( 1\ ?~ I (J1'l1 T Y 

fr 

/. "-047 '"/. -
58- ~3 '7ao aJ3 - 58 -647· 09 . 8~ I - , 

1.7 047 >< 
1Ii ~3 '7/0 )< 003- 58-047- 05-B< I - I Ms 1.0 

~8- 7&j 17,z,o X 643, SB - <:14,-06 - 6'~ \ l S·9 1'kJ.7 -
..1.0. a I @NO 
.~ 

,..-<~ X ()U.3-~D-U~/·'-" ..... '" - -r-<.. Rtf. (..U\JV< '/ 

S8- 9d3 '800 -
t:J4/ 

)( 003 - s 'E-o 47 -08 -fill.. I - , 
2 . .3 

5~ - ~1 /9.1",5" )i OOJ- 58-0t:f7 - 0' -lY( I - I /. z... 
rla] 

~;. ~ f20$ X tX)~'S8-(J47- IO-SR... • - ( 5z... 
58-
047 ~ 2% • '){ Olll- S8 - otl-7 - /1 - Bit.. ( - I J.8 
SB-
ti<::J7 ~1 l?/<,o x: OOj, 58- 04-7- IZ -B'-< I - ( /.3 
58-
-DP; ~,.f.1 OcJCb ~ ()03-SB <r1J.A7"- )PI- ~8- Bit. I - I J)(/~ 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): .,.-:;-/. 

~k~ 
5,tC cue: /,.../ r1'4~ 4 /'. --/' /" 

IYM7~"-: f- /",'(>1/""C. I ,;j. _ .Y'j/j#-l ~>~/-t--
REtfNQdisHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BYiSIGNPURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY IY DATEITIME: REMARKS: 

(SIGNATURE): 
F /6.L.,t.J G c.. I I /.J,(J6 ANK"- Y2~Q BY 

Order No. 70440 (0693) 



CHAINe. USTODY RECORD 

PROJECT NO:: SITE NAME: 

~~! 6166 A//;f'ol' r/{/£JU Y J'I: 
SAMPLERS (SIGNATURE): d6L1tL2/ 

NO. \'7 

·~/l~ 
OF ~\t- ~J; REMARKS CON-0 TAINERS hf/ STATION 

r 

CO~ 
J' t". IJ'> ~ 

NO. D.fJE TIME GRAB STAnON LOCAnON ~ ~fJ .ll:i '" FfD 
74- ~4 1tSo ~ QS2 C>O~-T&- o:5Z- 6/- BIZ z.. z.. TRJ~ 8'L,t}~vK N~ 

5,8- 9h<l /8/S )( aoJ. ~8- 050 - Q/ - lJ~ I ...: I \.3 0,50 

SR- -%<t o5~ 
lacts 7<.;, J03 - 58 - 050 -02 - BR.. , - I 0.0 

:s.o- U<1 IQI.jS 
. 

e5c) :><~ 003- :38 - 050 - 03 - 01( I - I 0,0 

,8- ~4 ~o X "03· SB- 050 - 0<1 - 8~ l - I 05<> (J.O 

SB- %<;1 Ijoo Qo3 - 58,' aSCI -05- BR I - l 050 -,l MS 0.0 

SB- h<1 I.?<'S" Qd3- SC:S-:-o5" -06- BR I - I a,() a5u ~ 

58- Jhq ~S"CJ 003- ~B- 050 - 07- BR. I - I osa ~ J. <l 

86- rz4 .?CJ/o ()o3-:BB - 004 - 01- 8/C Z Z BATCH 8~;tJAI/f::: NA. 004- ~ 
5\.<1- %C/ ~O/~ .,,<.. "03' S ~/-oo3, 'O{ - B R. 2- 2 Su<:/.<"ct£"· 81..IfAlIc NJ:.\ 0 03 
sa - %<1- ~o x OQJ- SB- 0$0 -:. oa~ Bte I - I 0/0 ()5O 

S8 - %!~ «<s- • 
050 >< 003- 58, 0$'C) - 09 - ae I - I 0,0 

SB- ?24- '?.Jo.$ x 00 3 - S 8 - 050 - , 0 - B I( . I - I 0 .... 0 O$'O 

~- *~ ~l\1a ~ 003- S8· 050- .1 - BR I - I 0 ... 0 050 

RELlNQtjISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(sIGNA TURE): RELINQUISHED BY (SIGNATURE): DATEITIME: 7JV?;;;A~, -:Z:::7 '." S'L<:q"dcO r",r "c-/C.L.# 

/7·19.,,:.L. - ~z1A7Id/.io .,... ,~,f / c:. C '"C. I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA(!tIRE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: 

I 
(SIGNATURE): 

I 7Zl .tI~ /fd.-9~ Y z Co CI ,8y r/.:L.O c;c 

Order No, 70440 (0693) 



CHAIN OF CUSTODY RECORD 
tJR - CJ<a1 

PROJEONO.: 
696b 

SITE NAME: 

/\//,foP F~/L)L'::''/ , 

SAMPLERS (SIGNATURE): ,/~v7~kt$ NO. 
t-,VJ -:::;q~,L- OF 

REMARKS o '.l! . CON- ~~ 
/7 TAINERS 0'" ~ STATION .'~B NO. ~A.JE TIME COMP STATION LOCAnON ~rV rLV 

SB' ~4 'G,a )<: I I ])PI tJ(J 3 - 58- '"J)/'/- ~ 7 - 8#c 0,0 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA YURE): _ RELINQUISHED BY (SIGNATURE): DATE/TIME: R/fDZ;;;~ ;Z;;I/~~ 
SEtCC/4"~O hV r/~c..D 

9k~A4U/j'4 /.<AI£'.6:.-< I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED By(sfGNAtd'RE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

F/"::'-. £> GC (SIGNATURE): 1---, r~ &~ /IN/! L Yz Co J} 8Y 
I I ....... 

Order No. 70440 (0693) 



CHAIN t "USTODY RECORD 
8R- 061 

PROJECT NO.: 
~j66 

SITE NAME: , 
AI / /1' t)".o r~/.!JLCY ~~ 

SAMPLERS (SIGNATURE): 

dd2~ 
NO. .,~ !7\,\ 

~/~L-
OF aV -l \\- li to: REMARKS CON- '" ~~ ':: TAINERS 

V \ V 1l STATIoN 
~~TE TIME CO~ 

V
GRAB STAnON LOCATION 1/ R ~'\Ji'.I..U rJ: F" / J) NO. 

T8- ~S" /s&O --r. Z Z. r~/~&~""A/K.. 053 003-7.;5- 05"3 -CJ/- B~ -v11 

SB- 9~, ~j x :1 - J.. O£j ooj - S8· 03,- 0 I - t!~ () . \J 

SB- U) "=ro yo. Oo~- sQ· 0.39- oz - Btl( I - I 4<0 <H'J 
S8 - 0,- I~oo ;( 60'j- S1I - (J S'} - a 3 - 61( , - I /.7 033 
SlJ ... 
o~~9 :Ids- '7/0 l< Q03-:58- d~9 -04 -B/? , - I MS /,0 

-:is- %-s- 1>.1S )(. 003- SlJ. a3~- os- 8<' , , , , <J 
0.19 

~ 

56- '4~ 1800 )( 003- S8- o3'} - ()6 - BIt I ( (.0 o3!i -
58 - 7h~ /8.zo ...,( aU3-S8-03'j- o7-1j~ l - I 
<H9 0. u 

S8-
d3Cf 

:Vz, ~S- ~ 003 - S B - 033 - 08 - B R. I - I CJ (J 

REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNA TURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: RiJ~ED BY(~IGNATU~_ ./ 
~/~ 

$L~"/.rC v /-"" ~ACLP . (tflJl;~l ._~~t//t/ ~JrfA71Z.j,r,: "7'7¥Ak~/t I 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): REUNQUISHED BY (SIGNATURE): DATE/TIME: R~CEIVED BY(SIGN~RE): 

I I 
REUNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): 7'-' 66 /f..JA £y,z.~:J g Y 6C I I 
, 

Order No. 711440 (0693) 



\., 

APPENDIX A5 

CHAIN OF CUSTODY RECORDS - PHASE II FIXED BASE LABORATORIES 



CHAIN OF CUSTODY RECORD f' n I, n , .. 
'." ". ",.J , 

PROJECT NO.: SITE NAME: 
6966 #/,f()P FK/t)L..,[ Y \ I, II.. 

SAMPLERS (SIGNATURE): NO. /1 ~ /~:;~ L- .9to/fJ OF , CON- REMARKS 
TAINERS ., \ '"' ':) 

STATION 
D/~E TIME COMP GRAB STATION LOCATION ~~~l~:Y'\r 

NO. 

MS- ~j]' 'l.9. X C:;d.l- T8- 6,,/-8- 0/, Z. Z 
301.) <Jo 
{VIS- /oL losS )< c:;to3- 58-300 - 0/ I - I D~ M!./MSJ) ~ oX> /2.~ 

Ih.$" - 1~~3 1110 )( 003 - sa -3(J/) - oZ • - , 
3 O}) 

itlS - IYzy II/.s-- I- OCJ,3 - :!i 6' -3G.J) , 03 
, "- I 3 cD 

/lf1.S" - 1~3 I~(J ;( t.103- 58- ~a'p - 04- ( - I 
j>liD 

/115- % /()!JEt 
&;) 3 - sa -30]) - oS-

, - I 
~ ().l> L'4 

.J'-, 

111;- %<;. /1.1<'0- >< do,3 - 58 - 3oj) ~ Q '" 
, - I 30» 

MJ - /jj4 /JsJ , I 
3r,.J> 7 6tj! . sa-3o iJ - (J 7 -

1t1,S - 1~4 /3:5'<. ')i. (3b3 . S~-31lj) . 08 
, I ~ol> -

RELINQUISHED BV (SIGNATURE): DATE/TIME: RECEIVED BV(SIGNATURE}: RELINQUISHED BV (SIGNATURE): DATE !TIME: RECEIVED IV(SIGNATURE}: 

0#&d· V~~;flb(){) .I~L/.:ri' '- £.i'~.PA"'cs.s- I 
RELINQUISHED BV (SIGNATURE): DATE !TIME: RECEIVED BV (SIGNATURE): RELINQUISHED IV (SIGNATURE): DATE !TIME: RECEIVED IV(SIGNATURE): 

I 1 
RELINQUISHED BV (SIGNATURE): DATE/TIME: RECEIVED fOR LABORA TORV IV 

(SIGNATURE): 
DATE !TIME: REMARKS: AO;;tr ~6_?Z5-9.99 C 

I I j"#/r"/c /;1 ~ ... 4,dVGt.:J .,c(.v~ //,A/"#,, Y J /..f 
-~--

Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 
~Jr;~ NlflOP F~/LU6Y 

NO. SAMP.LERS (SIGNA~URE : ./ ' OF 
}'J(f1 - j/ e CON-II" . I, .'~;? //';7~- TAINERS 

IDA TE I TIME I COMP I GRAB 
97 

~9 1~41/~"QI 1)( 

111 S - 1'0/ 1"-" 30D /2.4 ''''~7 I I )f.. 

MS - 1/1,)/ II 3'.lP /24 ~;IO I I .:-L 
~~v'

<.JY~ 

BB·' 
009 

'%7ID~(j 

1~71/4'5 

)( 

:< 

STATION LOCATION 

eJr:'3- T8· 04 'J - J I' z. 
t1c:J3 - 5.8 - 3O:D - 09 

Ou3 - 58 - 302) - /0 

OCJ3 - S • ./ - Oil3 - 0 I '} 

003 - tiB - 00 <:j - 0' 3 

~\t 

z. 

I 

3 z. z.. 

3 

RELINQUISHED BY (SIGNATURE): 

----- ./ '/ 

RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): 

U-.'" _';' . .r-?' ..r,L..- FLu'£:d;f L L~/A"i!!.s5 
RELINQUI~HED BY (SIGNATURE): DATE I TIME: I RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): 

T 

r. n;t (1') 
, . '-: ... ". --

REMARKS 

DATE /TIME: I RECEIVED BY(SIGNATURE): 

I 
DATE I TIME: I RECEIVED BY(SIGNATURE): 

T 
RELINQUISHED BY (SIGNATURE): I DA TE I TIME: I RECEIVED FOR LABORA TORY BY 

1-___ .... 1_-1_ (SIGNATURE): 
DATE/TIME: I REMARKS: AlJ,r /4oC 3'2 S-/5170 

I S////"'/L.Q r~, £...?uc'A'''! "c-.;;A' __ 7'.-'/"".;.. l/s"'" .s ---_.' Order No. 70440 



CHAIN OF CUSTODY RECORD 00403 
PROJECT NO.: SITE NAME: .f; (09~G:> 

NI,fOP FIt'I.J>i..EY J 
SAMPLERS (SIGNATURE): NO. :\ 

~~' OF ~~ ~ REMARKS CON- ",\ ~/,>~ TAINERS 

cYir..\O~~ STATION DATE TIME COMP GRAB STATION LOCATION 
NO. 

Td- iV~ i4/0 X CJOj-T.4- 0 50 -01 2- Z --........... o5() '7 
lY,~ 18ZZ , lJ----- -- -- ~ X 003-58- 3/D -01 - --, -

I~*, 18Z3 
/' ''') \ >< 00"3 - SB - 3 \ P - 0 G J/ - ( 

~5"o X 003-58-311:)- 0 3 / , - ( ~ 
( \ 

~O~ ~ 003-SB-3 /D-OY I - t 
"\ \ L 

ZV7 )( 003 - SS-31Z>/oS I - ( I ( ) \ ~ 

2~ >< 003 -56 - 3~ - oeo I ~ / -- / -
Zf'li ~ OQ3 - S8 - -j'D -07 ( - l (L / 
"340 ~ 003 - SB-.3 ID-08 ( - ( / 
1 -J. 003 - S8- 3~.D -09 I - ( / 
\ Y- 00 3 - S B -'3' ~ - I C I - f / 

?< 063 - 5/j - 31 :n ~ I - ( / 
063 - S B r '1)PZ -01'----- f \ ~ 

v 
>( - --')< 003 -'sa -IJP2 -Q Z. , - I 

RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE): 

I FEb~Ai. c~~ss I 
RELINQUISHED BY (SIGNATURE): DATE ITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY BY 

(SIGNATURE): 
DATE ITIME: REMARKS: As#-

I I SH/.,o~EP ~ UC/t::CS ,c~ AN/lkYSIS 
, Order No. 10440 (r' ., 



CHAIN O. JSTODY RECORD OO!~C 

PROJECT NO.: 
~')~b 

SITE NAME: 

~~/ A//-ftJ1' ,F~/P~~ Y 

SAMPLERS (SIGNA~ NO. ~ 
~~/k 

OF 
CON- REMARKS 

TAINERS 
~'J'~~a'IVO STATION 

~~TE TIME COMP GRAB STATION LOCATION 
NO. I 

T8- 'Xz /4'0 2 O~ It.. )<. 003 - TB - 050 -01 Z. 
s8- 1~3 '8Zz.. 003- 56 - 31D -0 \ I - l 3']) >< 
56- "/,'! 1BZ3 . .3. P X 003- 5B-31'O-02-

, - I 

58- "//3 183, ~ 3/1> 003 - S8 - 31 D - 0 3 t - \ 

58- ,v, 
311> 13- 1'5: 0 >'- 003 .5B -3/D -04 

, - l 
S8-
3/D 

I!!, 13 loZ" ~ 003-58-3/D·05 l - l 

SB-
3iC! ':1 13 Z"7 '/.. 003 - Sa -3/1) -o~ l - \ 

56- 'X ZZoe ~ 003 - S 8 - 31 D - 07 
, - l 31]) 13 

SB- ''i~ ~~, ){ 003 - SB - 31 J) -08 , - l 312) • 
S8- '/1 Z340 )( 003- SB - '3JD-09 l - I 
31ZJ /3 

58 - 'V,4 °I, , >< 003- SB- 3/1) -10 I - , 
3/l) 
S8- 1~4 °Zo >'- OO~ - SB - 3/;zJ - J J \ - l 
:~/Z> C! 
PP2- ·V,3 o~ 

01 0 )(. 003 - 58- VP2.- 0/ I - , 
J)pz - "113 ~ ;J( 00'3- S8-])P2..-0z, l I oz. -
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

~/I~ /9'~IJ9» FEOE/f',1,- £"y/'~6.sS I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORA TORY BY DATE/TIME: REMARKS: /lS2T 4tJ632-!r .J'?~(c' 

(SIGNATURE): 
,5,;V/;<7;<7'£& ~ L,l/vc.c oS ,..c-~ A';tV~.L Y.5 /$ I I 

Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: ,,' W'J6b A//IfOP P;F/t,JL.,£V /~ 
SAMPLERS (SIGNATURE): NO. ~ 

-t-;~A~~L-
OF ~~ I~'" REMARKS CON· 

TAINERS Uc." L, '> 
STATION 

D.f~E TIME COMP GRAB STATION LOCATION ~~~1~i)~~ NO. 

T6 - '~ "40 -,< 7"8-05/-0 1 Z Z. 
05' 14- ()o,! -

sB- 'X 1'10, OO~ - 58 - 31:0 - IZ t \ 31D 14- r-. -
58 -
~i:n 1~4 IJ1tj. )<. 003 - S8· 3/])- 13 J - I 

~r 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~.;~;L Ilh7A':Jr 16Q;;. rLf)MIIL ~)(;?A'E.J' S J 
RELINQUlsftED BY (SIGNATURE): DAtE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TlME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: r7 8;if f'06~ z:f'" 9 Ji-S-'-

(SIGNATURE): 

I I 5/111'?cO Td L-AUCJ:".f r 0 ,.( A/<IAI.YS/S 
Order No. 10440 (r 



OOh( 
CHAIN L ':USTODY RECORD 

\~'1 

PROJECT NO.: tP SITE NAME: " (£,'30 AlI~uP F~/paY 
v 

\\' 
~ 

SAMPLER~ATUREp ~ NO. 

~~ ,t OF 
-~~/I~ CON- REMARKS 

TAINERS lI'" lJ"..., 
STATION 

D/~E TIME COMP GRAB STATION LOCATION /f~f:°'Va 
NO. 
~- 'M ~~ x tJ°3'78,OSZ-OI L Z. O~Z- 18 
58- 'X' /'~I ,( 003- SB- 331>- 0 I 

, - I "33]) 18 
SB- 'X 1934- 00"3 - 'S8 - 33]) -OC l - ( \ 

33]) 18 /< 
58~ IX " o?</ -I- 003 - S8 - 33D -03 l - \ 33]) 18 

58 - IX ? -,< 
003 - :58 - 33]) -01- \ \ 18 -II!) -3,D 

S8 - '!1 «°8 33]) 18 ~ 003 - ~B- 3'3/J - 05 l -- ~ 

RELINQUISHED BY (SIGNATURE): Df-TE/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~- 7 

2'~/'/~~ .. L-. '/"9'! 71/~ F£t)£ /t"'A £. CArA~S5 I 
RELlNQUISHfD BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

1 I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: .48:;zT 906 3 Z -S-;; 8 (; 3 

(SIGNATURE): 

I I SNI/7~~P /0 L./-IUC.Kf rO,-r /1,VAL Y J/.s 

Order No. 10440 (0693) 



CHAIN Or CUSTODY RECORD OOhLt 
~'."''''. 

PROJECT NO.: SITE NAME: 
C,:J~fo 

#/1'101" r/P/~£c y J 
SAMPLERS (SIGNAT~.RE): A:::- NO. \'t: ~ OF 

-t:f-"'7 /y~ CON- v'" t.-, 
REMARKS 

TAINERS D ~ 1,,1\1. 
STATION 

D/.JE TIME COMP GRAB STATION LOCATION :.{~O j,,0rv." 
NO. 

rB- '!1 /Sao 
053 '7 X tJa3 - r6 -053- 0/ Z. 2 
58- 'U, 16/~ X ~oJ- SR- Q3~ - ~(/:, 

, - I 33» 
S6- 'X 16S,t 33;J " 

)I. 
003 - SB-l31J - 07 

, - , 
SB-
31D 'y, 

" 
I'~ ~ 003 - SB - 33'~ - 0-8 I - I Do M~/mSD 

S8~ ';I, '~~ ,< 0 0 3- S8· ~31J -0':t I - ( 
J:Ll> , , 
i~i '1, 18Z, ;>( 00$- 58- 331) - /0 l - , 

" 58- 'Yt l.o(.1 ~ l - I 
33:D " 

OcJl-58-3j~- // 
~/3 - I~ lus-/} ..,t 003 . S8- 3?])- /2 1 - I 
:131> I, 
DPZ - '~ "000 I - I 

0,3 19 X 0<>1 - 5~· ])pZ. - O:S 
I3B~ 

'~c> '4'0 ()o3 -'"BB- 0\0 - 01 3 3 0/0 )( 

RELINQUISHED BY (SIGNATURE): DATE ITIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

~/k..L /f~~~71'6'Q F..t!bL.H"'L ~K P;?4s..f I 
RELINQUISHED BY (SIGNATURE): DATE / TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LA BORA TORY IY 

(SIGNATURE): 
DATE/TIME: REMARKS: A B.,1T 1Z6 6 32 ~, 87 ¢ 

I I S-1/I"/P;PAO TO ~"L/c:.'C J ;r:-u- /?A.f#l1 ~ Y,.$; s 
Order No. 10440 (069)) 



CHAIN OF CUSTODY RECORD OOh08 
. -

PROJECT NO.: SITE NAME: , 
t09~~ j./I/POP r/f/O,LcY .}~ 

SAMPLERS (SIGNATURE): NO. ., 
~/4~~ 

OF ~ ~ 
REMARKS CON- lI"" " TAINERS V'.Y. 

STATION 
OfY TIME COMP GRAB STATION LOCATION ~~') frvO 

NO. 

TB-
0:54 '% 2°.10 x 00'3 - 7'"8 - 0 54 ~ 01 Z Z. 

SB- I~ 24/5 J< oc>3 - 58 - 2. e:b - 01 I - I 28"» 
SB- ILl!, 21.J~ ;L 281) 003 - S8 -280 - 03 I - , 
SB- 110/3 2~, j 003-s8- z€lD-04 I - , 
2'tsJ> 
58- IZI] 0/3. ,<. 003 - s6'- Z 81> -oS- , - I 28]) ~ 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED IY(SIGNATURE): 

~'-?/~~~ '9'3/?7lA{OO ,:::-cIJE/IA'- £'xr'/CC ~S I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED IY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: A IJ 7J~tJ ~ 3 z ~ 9.9 tJ cJ 

(SIGNATURE): 
I I 'SN/~I"~J) 7U .t.A U(,J::.,S FtJ.< /fNALY 51 ~ 

Order No. 10440 ( 



CHAIN O. ,--USTODY RECORD 004G 
""",~,r-

PROJECT NO.: SITE NAME: 

SAMPLERS (SIGNATURE): NO. 
OF 

CON- REMARKS 
TAINERS 

STATION 
~j! TIME COMP GRAB STATION LOCATION 

NO. 

'% 11.:,3 - Z. / 
v 

~ ~ 003-78- 0$.5"- 01 ~ 

003 - S B - Z 8 D - O~ 1< , 1\ 
\ \ / 003 - .:s 8 - 2 b D - 07 ;X. :--

OC3- SB - Z 8D- 0 8 X ~ \ / / 
003 - 58 - 28 D - 0 9 ?<,. 17"'" 

:\ \ VL 
003 - S8 - Z 8 1> - \ ~ ,( \ // / 
003 - S/.3-251> - II ~ / /' 

.\ \ J / / 
'- / L 

1\ V / / 

\ / 1/ 1 
V / / 

V / 
.) 

;I' 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE /TlME: RECEIVED FOR LA BORA TORY BY 

(SIGNATURE): 
DATE/TIME: REMARKS: 

I I 
Order No. 10440 (069) 



00410 
CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 

If; 109~ IVI/?dl' F~/{)LEY 
.N~ 

SAMPLERS (SIGNATURE): NO. 

1I'> :~ -7~~ 
OF 

REMARKS CON-
TAINERS 

STATION 
Ig~TE I~ ~COMP GRAB STATION LOCATION I/-f ~~Jil\t.0 NO. 

TB- Ili3 1lfSS x:: 003-,8-055- 0' 2.- Z 0:5"5 

~:b 12/3 1'05 ~ 003 - S6-Z8D- 0<6 ( - I 

SB- J0/3 I~ X Oo~-SB-2eD-ol l - \ 287) 

~D 'lh I'q, 
003 - 5B - l. 'e> D - 0 ca \ - l ;/ 

~D 1l/3 1St. 1 X 003 - SB - 28 U - 09 I - l 

~~-D '% 2/'4- J<. 003 - S B-2 8 D - I 0 
, - , 

S8-
zeD 1% 2'41 ,<. 003 - SB . Z 8 D - l I I - \ 

W;2 1% ~ 7- 003 - SB-l)P2 - 04 , -- I 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

"7-;/~~ 1~4/f71/6C1o ;::4/J.EA'/1L £)(/.4t!!L1 I 
REt.1'NQUISttED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED IY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKAi /l~ ?,U632-S-51j?/ / 

T 
(SIGNATURE): 

~ ~$¥I//40 ;tu L"v~/(J ~tN( 4....w/~.flf J 
Order No. 70440 I 



CHAIN (JI CUSTODY RECORD 00\ 1 . 
" --... 

PROJECT NO.: SITE NAME: 

Hi I ci>96;(i> }///(OP F"r/~L£ Y 
SAMPLERS (SIGNATURE): NO. ll, ~~/rJz~~ 

OF 
REMARKS CON-

TAINERS \,}? \ V" N 
STATION 

D./JE TIME COMP GRAB STATION LOCATION S>t ~0'V.° NO. 
TB- 1%'5 I~S Z 2- -o5Co )( 003 ~ T.B- o!i~ - o{ -r~/r' (J~ANI< 

~B- '%5 'Su .,t. 003 - 58 - Z 9.1) - 0 I I 
, 

Z'3J> -
'SE - '$105 Z4;c 003 - SB -20 9 £> - 0 2. I I 29]) " -
58- IZja(p ZA., Y. 003-58-2.9]) -03 I - I Z,J> -.~ 

.sB- '~ 14/9 ,t 003 <SB-2<:jD -04 I - ( 
291> 
58- '%0 Z441 )l 003 - s15 -2. 9.D - oS" I - , 
2.9]) 
SB- '%0 '48 )l. 003 ~SB-2.9 D -0 CD I - I lJo /t1j/MSO z~D 

~gj J%, 130, )l 003 -58 ~2..9 [;) - (J 7 I - I 
sB- '%, J3~ )( dO 3 -s 8 . z., D - 0 8 I - I Z~D 
58- '~ 13-t, ~. 0:>3- SB -Z9J) -09 , I 2';)) -
AB-
O(J7 '$lOb ~ )( 003 -AS- 0tJ7 - 01 Z Z. - AHIB/6N1" '£;!!N~ 

58- I~ lfit, )( leW 3 -5lJ -7-1/) - /0 I - I 29]) 

~~i> 'roc, 15S1 >' t.YJ3-SB-2..9D -II \ - 1 

~iD 0/06 1724 )l ()(j3-S8~Z9D -/2 I - t 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE': RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~ / .! 
. /A" ., /~ .I_.A'~ ... '¥ ~21 /6"" r&PC~I'1L L)r:;/"~cfI ' I 

RELINQUISHID BY (SIGNATURE': DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: .;If gd 4~3Z.;).7Y2 c.. (SIGNATURE): 

I I $..oV'/t'/..c~ -r'CI ~"",vc.KJ "c:-a..c ,q,vA£. ,/S/.1 

Order No, 70440 (0693) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: -6/~6-~· V 
.A//~~v/' r;.t"""/R6Y 1\~ 

SAMPLERS (SIGNATURE): NO. 'l:~ " 
~ ~/./': 

Of 
':; "). ~~ REMARKS . -7/oY~""""'- CON· d' N U~ ..... './' .~ TAINERS 

STATION 
DtjAJE TIME COMP GRAB STATION LOCATION J. rV ~\)~~ 

NO. 

5B- JZ;~ 17.9) >( (103-58 -Z3P-/3 I I -z9D 
~8- '¥o~ /Bao x. 003-58- 29':»-/4- I I -
291> 
S~'I - Ill, I8.l.S 7- 1103 - 5 W -D04 - a \ Z. z.. SG~~Cc B(ANI< c.:o4 10 -
~P2.- '~~ 0% j)~L - 01' l - J ~"'A\.."\U:j) 11"1 t-Jf8 jICIAr!;<" 
as ]I.. ~3-58 . ~<J &,.,J,)6t.uf,iJt4 a..J ,.2/11. 

. 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 
_ "1" 

-~~ /;{;:.:-- ... L- /2/$~71 ,.goo r-~tJL."r"'TL ,c.x/.?/Cc.$" f I 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): 

I T 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: A, 8 d 4 0({. "32. -S-7 7 z.. z-

(SIGNATURE): 

I I 5H1/iV £-/.? ,eu L/:;uc;.,t; /o/(' ,t.7~'I£'Y' 5/ ( 
Order No. 70440 



CHAIN 0,. CUSTODY RECORD 

, .. 
PROJECT NO.: 

c£,.966 
SITE NAME: , 

,,11,.f'0l'" F~/.&L6 Y J 
SAMPLERS (SIGNATURE): NO. 

~ 

---~ 
OF ~\t REMARKS ,?h CON-

TAINERS (,It '- V" 
STATION 

DfJE TIME COMP GRAB STATION LOCATION ~O~~ .l.0~ NO. 

TS- 'X 1~4o .,t.. a 03 - 78- 057 - 0/ Z Z. 05'7 08 - -rRJ p BLA~J< 

~~:D ,%'; 
d9 

173/ ,< ~63- S'8- 32 /) -01 
, - I 

58- '%8 1758 .,... 32D tJ 03 - S,E - 3 Z. V - 0 z. I - , 
515- '%8 1815 ~ (Jo3 - SB- 32. D -03 , I 32]> -
SB- '%8 1830 t< 32.:0 tJO ] - S l/- 32 D -CJ4 I - I 

~~i> '%8 I?ol,. 7 003- S8-32D -o~ I - I Dh M 'i 11'1 sJ:> 
:s.B- '%8 1'i17 -r-32.1.> ()o3' - S 8 -3 Z. j) - 0 ~ I - ( 

lit '% 74f1 ~ >< 003 -58-32.]) - 07 I - l D8 

.~~~ J%a 2/51 ~ tJcJl-5if-3ZP -08 I - I 

, ¥ SB- '% 2/52.. 7' 00 ~ - SO' - 32. j) - 0 9 I - I 32.]) 06 
SB- '%8 'lZZ7 I - I 3z.l> 7< 003- str 32.j) - 10 

1ii> '% ~z,-z y: , - l 08 ao3,S8-3l.D' /1 

S~-
3~ 1> 1;-'08 231ft, .,t... 0 0 3-58-31.. D- IZ-

, - I 
~B-
3i]) '7'08 23.94- 7'- OOs- -S8 -J2.0 -/3 I - I 

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

~/k.£ J¥.n71/'dO re,IJu/I'- cXr:'~~s.s I 
RruNQUtSHED BY (SIGNATURE): DATE ITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED IY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY IY DATE ITIME: REMARKS: ""If'#- 406.J z. 59944 

(SIGNATURE): 

I I Sh'i~....-<o ~tJ L-f£/,(;J ,c-o< /I;.J"'~y .5/S 
Order No. 70440 (0693) 



DOh 1l~ 
CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 

t~ <o:J~ b 1\l1,r{fJ? FRICJL6Y 

SAMPLERS (SIGNATURE): NO. 

~/~~ 
OF 

REMARKS CON- ~') " TAINERS 

~~N~Y;f STATION 
. 

NO. 
OATE TIME COMP GRAB STATION LOCATION 

VPl.. - 'ros Cb" X- I , 
OlD 003-58· 1)P2, - 0<0 .. 

0 
DP2.- '%8 %0 ~ 00]- SB- DPZ - 07 

, t 
07 -

pPz- 'Yoa <lbo ?<. OO~ - 58· DP2. - 08 I I -08 
EB- % Z4~C )( o~3-lIB -011 - 01 2. .... 2- B"tc.l, B 'ANt-all 

. 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

--- L /1- - "cQ_'" - 1~.yA71~CX) ~Ar',lfL Ex;p,eESS I 
RElINQUlSffED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE /TlME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: /I B # 40632-5" 97¢<1-(SIGNATURE): 

I I 54h';t'6b -.,to ,L."vc.KJ ,c"i1< A~~YS/.r 

Order No_ 70440 



CHAIN OF CUSTODY RECORD 
DOh. 

PROJECT NO.: 69~& SITE NAME: 

~. ~ NI£Or' r/fIPLe Y .~~ ~l ~~ SAMPLERS (SIGNA~URE): ;I NO. 

~~~~ 
OF , ~', J REMARKS CON· ~':,;; ~"$. "'~~ Q :t< TAINERS 

STATION 
D:!! TIME COMP GRAB STATION LOCATION 1/..10 ~ Q.T'-.:'! 'f..1!? ~ ~ .... J: NO. 

IJ)W I~t. 16<\) ...,t' 7 3 Z. I I 003- 003-:L.D - O~j- 01 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNA TURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~£.,/~ 1~zJ.71/'CIO ~L'U4'/IL LY~_tt!S"$ I 
RELI~UI~ED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I T 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORA TORY BY DATE/TIME: REMARKS: AD:;!/- 8o/460 48Z6/$ 

(SIGNATURE): 
I J SA"'I.P ,,~() ?,<J LRUCKr Fcv(")?N'II'fLV5/J 

Order No, 70440 (0693) 



CHAIN OF CUSTODY RECORD 00"-16 

PROJECT NO.: 
(.09(0<0 

SITE NAME: 
t,'" 

NI/?OP FRIDLeY ~ <- J 
SAMPLERS (SIGNATURE): 4 /~ NO. ~l~ ,,'" ~ .t~ OF 

REMARKS CON- h' ,~"" 
TAINERS 

STATION 
D~1f TIME COMP GRAB STATION LOCATION :J ~ Q.~~ f.. .:: v ~ NO. 

:tPw '/'3 Z<?3: )(. OQ '3 - :t:.D - 004 - 0' 7 "3 Z I I *"(;/< r~hCN AltOtJND 
004 Ie 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~/kL ¥''1/9Bj! 5"3c r-EtJ.64'/1 L £" X .,.c?/tE S S I 
RELINQUISH£D BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: /? B ~ 80/9£09825"87 

(SIGNATURE): 

I s,.¥/,..:',PcLJ ~u LAUCk's- ~,(' /?'/vr1LY.:s/S I 
Order No. 10440 ( 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: Co )(,6 
SITE NAME: 

~~ 
~ q Nltfo? F..fl / f)Lc '/ III 

~:r \~~ 
SAMPLERS (SIGNATURE): L NO. 

\" <, ~ \ . ....-r-- . -' . OF " ~ ~ .. 
/cr>') ; tj7trf.-- CON- "\?'~'tr~ r REMARKS 

TAINERS L, (, ~ tJ. ~, Q, Q o..V 
STATION o0't 0 0 

NO . D~~E TIME COMP GRAB STATION LOCATION ~ L\ ~ .::: 'f,. .::: CJ ,"J. 

.:r. D - , .I 

o~ 7 3 I 005 '!Zz. r-.. oa]-ID-oa5- o l 2 I 24/4 Tu-r;.J .A~,V,AJ.P 

I 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~ ~1 II#;. 1r.1. I' oj 1zA'n~) I 
RE~'NQUISHEDjy (SIGNATURE): o'A TE / TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

1 I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED ~~ LABORATORY BY DATE/TIME: REMARKS: I/A NI) J)LLluL"rLD 7' p/1C.!: BV 

(S~!E·lf~ JIM LAFFLY 
I //.l~ /~. () t 1 ~Am/, P?/c,J-/E~L. E K~.fZA7 

Order No. 70440 (0693) 



'! 
/ 
,\(~1 (' / 

( j '\ ,r:J "~~::::> CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: "- '<t~ Ot;/. 
0~0b >Y 

NI/f'O/J ,c/f/OLEY ~\ "" ~) 

~ :.:" SAMPLERS (SIGNATURE): ?fht. rf.-/!7 NO. 
o \ ~ ~' OF ~\~o ~,~ 4. 1 REMARKS CON· 

"" h ":b0 \:, TAINERS lJ ~ ~ t:}l-tQ.' .qQ, 
STATION 

~:~E TIME COMP GRAB STATION LOCATION '.J> D; r:j (J,f:l'.:: I--VI ~ fj::! 
NO. 

" 

ID 'k5' '
70

0 

LJ'-t l'ltt , ·rA....t.~ 

ooG. >< 003 - :r D . oOb.:' 01 7 3 Z. , 
z4#.r w..f'# /I.<o~-~ Tt t 

:r.1;) Yz?" '73 + 
l/~'1_ '/'10. 3 2- I I •• " 

f. 
,;...",1<. 

() 0, 0 00"3 - I.~ - 07 -0 I 7 PZ-

RELINQUISHED BY (SIGNATURE): DATE ITlME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE): 

I ~ .. ~\ I 
RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY ~.S~GNATURE): RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE): 

I '- I l I 

RE~UISHED Y (SIGNATURE): DATE I TIME: RECEIVED FOR LABORATORY BY DATE I TIME: REMARKS: 

. '1f6fJ.1If. '1~. (SIGNAT.M!~. IpltLt"' /-I/ltv1J dC/JifJ(fJ, 10 PIIe{;, IlAlALVn(A--11zv'~19:J?, (' / '1\ i , ivr~'wh9Jo 
Or I.No. 10440 ( t J 



, ooy CHAIN 01- CUSTODY RECORD 
~ 

PROJECT NO.: SITE NAME: '" rh~ ... ~ 'J1~ 6:fl6~ t> .c.; ti ~ ~ , tq ,," tV/A'{J1' r-'</O<.4Y t, ~ !' tl ~ ~ v.~'" ~ ~ ~ oJ f ~ ~~~ ~tJ /,~ ~~ {~~"~ .~ ~t,$~~ I ~ 
SAMPLERS (SIGNATURE): NO. f \. f' ~ ... ~'\ ~;> ,~~~Il' 
~4~ 

OF 'O\I·S/·"~ 'V. If r.\ot .... ~llii.} v ~~\ ~l~ }~~ARK~~~ CON· 
TAINERS 

} ~ V b. V.J {b'f t"Q..~ At- ~'~~Q J"f ~'N ,$ ~ 
STATION DATE TIME COMP GRAB STATION LOCATION !!~ ~v ~ t~ $~ ~ 0 .... ~~~iI,t.~ ~~~rr. ~ ~ NO. -
TB 

;,(.. 003- rB-· -01 ~z. Z / -
")< 3 2 Z vr I I I t -
7< - -/ ~ - - - - - I 

1/ 
/ 

/ 
/ 

V 
('\ 

f\)\ V / 

V/ 
/ 

/ 
L 

/ 
/ 

/ 
/ 

RELINQUISH'D B' ('7" DATE ITIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE): 

I I 
R'UNQUIS751GNATUR'" DATE /TlME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

1 I 
RELlNQtlfSHED BY (SIGNATURE): DATE ITIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

// (SIGNATURE): 

I I 
Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: (;; SITE NAME: 
".c /t' 1'1/ L c Y ,,'"' ~f.. \ 6/6 ' A/'/"r'/ ' 'to ~' ,.. x .1\ 

( .... h .IS~\ 
SAMPLERS (SIGNATURE): NO. .. ., , 

~ I., ':, 

-;~7 /;;j;~~-
OF (.. ., ~ 

REMARKS CON· ~ ~i ~'1 \''-
'\ ',) .... 

TAINERS .f,~ ~\\t" 
STATION STATION LOCATION 

NO. 
DATE TIME COMP GRAB ~~,. ~ ". 

A';":) 
I~I /f06 .,< 003-#l.J-Z,£t5'- 01 Z- ..f. f t I -.t. r/~L!.) ;:"1"- "'::_r~··I...;J , , 

2'1::5 '" -1,CjI'~J 

."HJ 7j1 l~fZ:f 2- -;. I -j~ 

at. II If ". '';' 

Z~r.. "J'. 603 .,. "" J - Z e 1 - (jf 
.... " 

, 4' G(""J 

, 
.' 

/ 

... ~ 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED IY(SIGNA TURE): 
---.:--"~ , ..... / .. ~ 
/P/'>·~- ~4;)O'" IL· ...... /L,:/. ""·A. I /' . ",.. 

I RfLlNQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED IY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED FOR LABORATORY IY DATE/TIME: REMARKS: ,AI' /.5 z· f3 0146 CJ<,1 ez ::> 65"" 

(SIGNATURE): 
bc'/c.1t .s I I ~ r'" I' ",,/,.tC ,-:"-- '7~~ 

Order No. 70440 (. 



CHAIN OF CUSTODY RECORD OO!~2 I 

/ 

PROJECT NO.: t;"') 9<f:,~ SITE NAME: 
t, c;- ~ ~t-i \ V 

#//{'O;:' FKltJLEY b- f ~ 0 ; I,) ~ ~ ..,o~ 
/IJ~ . ~ 't~.}~ ll':t:·/~~ 

SAMPLERS (SIGNATURE): NO. y£- OF '¥~/ o'l /; rli'" t~;.} ~'7A-y-a CON· ' ~ ~,~ " REMARKS 
TAINERS '.l i "rJ ro? Ij -{ ;- ~ 4,'" l\~ .; 1f 

STATION 
WE TIME COMP GRAB STATION LOCATION iJ..r:~JiI,," a..V..," ~ i "~ ",,, ~ ,S·.:.' NO. 

TB- ZIc , 11.J0 )(' o03-T8-o58-o1 2 Z. 058 
MS- 2/., '~cJ ><. 003- MS-285 - 01 10 3 2- 2- I I , -zas 
"-\S' - 2/'1 '1 0 0 285 ><.. 00:3 - M S - Z 8 S - F I I - - "'r" - - - ( 

f..\S- 2;', I~ ..,t.. 003 - M S - Z a.I - 0 I '0 3 2 Z. I , , -z.s:r: 
IV\S - z/" 1~5" )(. 00 ~ - /l1 S - Z & I - F I t - - - - - - I 2. a;(. 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED IY(SIGNATURE): 

~,f:/?a7~ Z!'¥78I /6O<J 
,:-£t)u(,A, ~)(r'~EfS I 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED IY(SIGNATURE): 

I 1 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY IY DATE/TIME: REMARKS: //8~ 80146cJ~92 5S-~ 

(SIGNATURE): 

I I 5H/~,P&O /"u L//b'CKS' r()~ '?..v • .t1'", YSI$ 

Order No. 70440 (0693) 



OOlt22 
CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: ~ 
6,9U Fif/OL.EY 

(T 

NIROP ~ 

SAMPLERS (SIGNATURE): . NO. ~,I-a 

7~/f'~ 
OF '}:s/ REMARKS CON- ~(, 

TAINERS ~ ..... 
STATION 

~JE TIME COMP GRAB STATION LOCATION fj ;:,i". 
NO. 'I-

MS- Z/JI ~aCJ >< 003-MS·ZaS- O / 2- 2-2RS 
M5- ~, I~~- ""- 003 -MS- ze~-a\ Z Z Z'a:t 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~/o/d:;?- 14' Me I fWd r&~h£'1f' /1£.. ,£ X'p,f"&.S" s: I 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TiME: REMARKS: /18.4" 8o/-¢(!,04 g~5'4S 

(SIGNATURE): 4H.v' C/4-ek S" Al'AA'''~ 0<:.-"<' 

I I SH/,P'p&P ~ #'hc~r; S~4<:;-'J ro,r .A'N#' Y:./.1 
Order NO. 10440 (. 



CHAIN 01- CUSTODY RECORD 

'(.""'i",-

PROJECT NO.: SITE NAME: I:. f ( ~ f/. ., ~ .'l' b ,~:J: " .'> C;J6~ A//RoJ7 ,t:,-t'/PLc Y J' \ " ~(; ':ory; ~~ "'~ $ t !; J ·"t ..,.~ I i: \J ~ I;.} ~ ~ qf ~ !f!j.!i 
SAMPLERS (SIGNATURE): NO. /., ~ ... '.l0 ~ IJ~ ~ 6 ~ It t '" -f - .. ~ ~ \ \ < t1 ./ '/ OF 

--t,:;;.~7 /1)~-;~ ~ .... ~ CON· 
\ '\ ~ ~ f q - ~ t' - \ ", (. . TAINERS ~~~ ~" '-J V" l! ~~J! ~h~.~ ..,..~~ . .., ...... '1 of' ~:l$p~· ~"J,' STATION 

~~E TIME COMP GRAB STATION LOCATION 
NO. jl:. It K ~ /1. ~ ~ '!-o ~ 'ff' ~ ~ i! ~.... ~ ~ 

T'B- z;,,, O~ )L 003·7'8- 0:5 , - Q I Z Z. 05~ 

M~- Z;" b30 )i. 003-MS -Z9D - 01 IZ 3 2 Z I , , I I -Z9.l> 
MS- o/JG, fo.Jo ~ 003 ~ M S - Z,D - F' I - - - - - - - - , 
1. ,J) 

MS- ZA" 135~ )l. 003-1115 - 2?I.- a/ It. 3 29 r. 
~ Z I I , I I -

Ms- z;" '55"5 ~ OO?- f1'}1- 2 ,r - ,::"/ I - - - - - I 21I - - -
1Ii\~ 

~'" ''4{) ,( Od3~.ml- Z95-,c1 I - - - - - - - - I z. fj'"5 
Ihs 71,,- '''-to ~ oa3-1I1.s - Z':rS-d/ Il. 1 Z. z I I I , I -Z,$ 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED IY(SIGNATURE): 

~dn~L Zfi,/m l,Qa<.l F6o,LY. I 
RELlP(QUI5ff'ED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: ;If F# 8 0 14&.0 4g z.S'2..' 

(SIGNATURE): 

I I 'S#~r/"'P i, L,IIIuc.KJ ,co,tiC 4~"fLYJ~J 
Order No. 70440 (0693) 

, 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 

~76b NI,f'O/-, r/f/~LEY ~ ~" 
SAMPLERS (SIGNATURE): ? ( NO. ~".~ 

OF 'I( '\ 

/~/(:y:d-- CON- ~~ REMARKS 
TAINERS 

~.~ STATION 
D~~E TIME COMP GRAB STATION LOCATION /t<t'~ NO. 

MS·- Z,/k 10.3~ ?< OQ3- M5-2.9.J) ~Ol Z. 2 29::b 
I\'\S 
2<1r Z1JG. '3S5 -I.- 003- M s -z~:r - 01 t.. Z. 
1i1S-
-,}j::iS o/t, "40 )f.. o~ '3 - MS - Z 9 s ~ 0 ( z. Z. 

RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

~/~A!!/ l./I~FlJ loOQ '::.I:£;, EA.~ I 
RELlJIIQUI5'HED BY (SIGNATURE): ' DATE / TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TlME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE /TlME: RECEIVED FOR LA BORA TORY BY DATE/TIME: REMARKS: 4~;t:/ 8014-6 048Z.5".fZ 41(",;. d/..,-(!:.. 

(SIGNATURE): 

I I 5/7'/ ,;tPcP -,I.., ~C'A"OSc~r~~ 'S hI//{ It> C. k 
Order No. 10440 



CHAIN 0.- CUSTODY RECORD 0('),' 'J \-
. t .. ! L. ,...I. 

PROJECT NO.: SITE NAME: 

N/",tJr' r-11'/DLE Y 
SAMPLERS (SIGNATURE): / NO. 

-r~ij~ cg~. 
1---,.---r---r---.,r----r--------------1 TAINERS 

STATION 
NO. 

TIME COMP GRAB STATION LOCATION 

T8-
O(pO 

MS
ZlJ]) 
t-'\~
zeD 

MS-
3JS 

)17 

'Z/ 15/<:) 
7/7 

RELINQUISHED BY (SIGNATURE): 

~/~~ 
RELINQUISHED BY (SIGNATURE): 

RELINQUISHED BY (SIGNATURE): 

Order No. 10440 (0693) 

003 - TB -0(60 - 0 ( 

00 3 -1V\ S - Z a D - 0 I 

00:3 - M S - Z 8 .D - F I 

""" - "" s - 31 S - 0' 
x 003 - A1S- ~/S - ~I 

DATE I TIME: RECEIVED BY(SIGNATURE): 

9'/~~~ /800 r&/..).e~AL .(;)(~/f£f.s· 

DATE I TIME: RECEIVED BY (SIGNATURE): 

I 
DATE I TIME: RECEIVED fOR LABORATORY BY 

1---__.r---4 (SIGNATURE): 

I 

z 
12. 3 \ , , 
.z. 3 z. z 
I - - - - - - - - \ 

RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE): 

J 
RELINQUISHED IY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE): 

I 
DATE I TIME: REMARKS: ;if B ff go /"f/2 6 0 ¢ 8 Z 5"0 c> 

J S#'I''''J!f'Q''''' ~vc:K.f FCi~ "",AlAi.. Y ~ "J 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: 
676& 

SITE NAME: 

l /V/A"O/' ,r//p1L67 
SAMPLERS (SIGNATURE): NO. ':t''' " 

OF ~ ',If 

~h2- CON- ~-~ REMARKS 
TAINERS 

~~(" STATION 
~TE TIME COMP GRAB STATION LOCATION 

NO. 
i<]. 

MS - ¥t7 1'4<l 'X gO!. - III S· Z. a :p - 0 \ Z Z Z6P 
"" s - 517 lSI 0 003 - rnr-1' S - 0 I Z Z. 
315 ?< 
MS-

31 :r ZAg loZo y 003 -PJS· j'/.L- Q / Z ~ 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

4/;/, ~~gl'Soo I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I 1 
. RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 4l!~ Bo/~60¢8Z.S"/O 

(SIGNATURE): 

I I s#//,P&",p r' .. .P"#vro s ~~.r ~..-< A',<oJ,;II / y .$ ,; S 
Order No. 70440 ( 



CHAIN 0,.. CUSTODY RECORD o O'~ 2. / 
" 

'" I J',P ",,,~., PROJECT NO.: SITE NAME: 
~966 ,IV'/..eO,P F£luLc Y j,'y ,,~ '.;J 0 ~~~.. f "l e ,,0 Q 

SAMPLERS (SIGNATURE): NO. '" .,\ OV'IT. " ~ ':1 ~t. "t t,~ ~~' ~ ~'c.0 fIJi t~ ~ 
~A~~t. 

OF l' J::: l Jl.,o"',q"/.' b l'f. q,t-;":'%fl J CON· 
TAINERS ..... 't '~~ q~" 4 J - 'U 

., v..,J ~ ~ q, t ~ .r,..,.t "...... ~ '1' Q '<' 
STATION 

9lAE 
TIME COMP GRAB STATION LOCATION ~fI ,0 t' ~ t' ~ ~\~; ~'" J -i' ~ .... ~ 1:1" ~ ,f ~ '4~ ~ NO. 

r8- ~8 ca6 c:} >< 003 ~ 78- o~/- 0 I 'Z.. Z. ObI 
(II\ S - ~8 lOla 
:$II ~ 

~MS 
00 ... -1f'1'6 - 3'.r -0 I IZ 3 Z. Z. I I I , I 

1\11 - ff8 t°lo I I 31I ~ 003 - MS - ~'.r - 1=" - - - - - - - -

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~~-'/ ¢~181150C) ,c&'peA';f~ EX~A'£S.c I 
RELINQUIsHED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: ..f 8.:# 8 0/460 482. ~j'~ 

(SIGNATURE): 
/u .i."'~c.ti"·s r~ /I...J/:/5/S I I y#///ifO 

Order No. 10440 (069) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: f ... J 
c:.(). 

6766 A//RfJ;'? /"A'/JPLc Y t; 
.J ~~\I SAMPLERS (SIGNATURE): NO. ~ f.r 

-:'-:;v ~f?~ 
OF ·f ~. ~ ,,\ 

REMARKS CON-#"..-tt.. .... ...... " . 
TAINERS to ~ ~ 41J.~ 'J ~.,~ ~ ~l 

STATION 
DtZE TIME COMP GRAB STATION LOCATION ~~~) \~ \'" I:' ,\I rJ ,V NO. 

ID 
~~ IIP~ 

, 
7 ~ I I Z4~ -f~~d.f;(Ou.;v'O OaR X 00 J - :z:pt o() ~ - 0 I Z 

1 
I 

.. 

RELINQUISHED BY (SIGNATURE): DATE ITIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): D~TEITIME: RECEIVED BY(SIGNATURE): 

f~/kd Z#J/'181/610 f) ;t. Z.J-- (/1 cC ) I 
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY (SIGNATURE): - RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 

(SIGNATURE): 
/"fc.<..-c /!"""" Iy! cA / I I P,,<.K U,- ~y 

Order No. 70440 



CHAIN 0,. CUSTODY RECORD n n " r) , u L.- c.. I 

PROJECT NO.: SITE NAME: ~ i vi f:J~ A"''f.t ~~'fI) Q tG9~Co N//?OP F!?IDL£ Y \~tJ~\~ t, J ~t' i.~ ~v"~O'lJ ~~~~ ,., f~ l''' l 
SAMPLERS (SIGNATURE): /v, NO. 

-;r;; -/ OF 
~O" ~\t-l-,:s. f'"'fl'. I~ \9" i' ~ ~ ,,4'~\, 'i J\ ~RKS? L. / /t ¥4<- vt-· CON· 

TAINERS ~ ,,~. "V' ..... 

STATION 
D~lE TIME COMP GRAB STATION LOCATION 

V t :v lj V,J ~t .Of' ~ (J.'V ~\" ~'fJ :t.,~~ q .,' Q.~'" ~' ! ai'.) 
NO. I..Vi'/..rJ~~~ V tJ !'~ /..D~ V~\~Q""~ ~~ (.1 It-

TB- 1%4 ~ ~ ~03-T8-06Z -0 1 Z 2 062 

~\S - %4 //0:)" X 003- MS- 305- 01 .z. 3 l Z , , , , - , 
305 
MS- %4 IItJ$" 0 0 3 . MS -30$ -F/ I - - - I -305 >< - - - -
ms- ~4 1500 003-MS-30I -01 14 3 2 Z 2 I 2 I - , po WOl/"""IC 
30I X /1IS'/#1J~ 

'" S - *4- J50~ 003 - fv15 - 30 L - F / 2- ;L - Do 
30 :l:. ~ - - - - - - - ms/,17~ 

" 

RELINQUISHED BY (SIGNA TURE): DATE/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

-Z;; __ /~A L-- 2,I2fh81/?30 F£OM/f/.. £)·~~~S.s I 
RELlNQUlSffED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LA BORA TORY BY DATE/TIME: REMARKS: //8:# 8o/4601l8Z,¢8¢ 

(SIGNATURE): 

I 1 :5#'k?/l£// 7"0 ~jlut:.KJ ,/18 ro.( .I"'IN4£'YJ/J 
Order No. 10440 (0693) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: SITE NAME: 
0Jt:;C #/!feJr' F £'1 PLC Y' ~~\ . 

SAMPLERS (SIGNATURE): -"'" L- NO. 
).,'ttl' OF '0/~y~,- CON- ~(J\ REMARKS 

TAINERS d\ 
STATION DATE TIME COMP GRAB STATION LOCATION 

• i) I 

NO. q~ 
~~fI. 

MS- %4 "0'; 
X 003- MS- 3 0 S- 0 I 2- z.. 365 

1'0\5 - ¥z.4 ISoQ ~ 00'1- /115: ·30.1. - 0' z. z.. 302 
ft'\5 - Yz) 16Z5' " au 3 - (l'\ 5 - :3 3 s - 0 I Z- Z. 
1_~ "\ 
Y'" 'S - %~ ''/013 ,( oo3-M5-3~-L-ol 2.. z... 3:1'1 

(115 ' 2.~,- £bOo O()3- MS -])PZ -0 \ Z. z.... 
PPl. ~ 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED IY(SIGNATURE): 

~~//o.,L- ~.7A81/.J00 ?",LI.).!;r1/ L 6 X/'/u! S S J 
RELlNQ61sHf6 BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED IY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY IY DATE/TIME: REMARKS: /J B ;:7 eO/46(J48Z.4C~ (SIGNATURE): 

I J 5///,0 70 ;'?J'/C: ~() f~~Pf .c-o.4 /1;<//£ ys-" r 

Order No, 70440 I 



CHAIN OF CUSTODY RECORD OOh3. 

PROJECT NO.: SITE NAME: f!: f~ .,\ 
<o,~G;" NI,ftJl' FKIIJL6Y \::~~I.J ,l ,,l f $4, ~"lJ f \t k"i' '>...~L,i' 

SAMPLERS (SIGNAT~: _ NO. :,'3'{" f ~~,,~ ~\~ r,7~\ ~"c. 'r,'Q.\~~ OF 0 A;-L- CON- O~::/ l-,~ ~ \I /;' J"~ l J ~) 'J.." t l\"RE~ Ksi 
TAINERS :t ,'to \'" ~" ~ ~ \." ~ (' .,\ \ \; ~ 

STATION STATION LOCATION 
v ;: " ~ v 1.7 ~'t .r l '!. >,'" Q. ~.' t-' ~ \" ~\'J -'\:f . t.. - Q.." 

NO. DtJE TIME COMP GRAB '/.,v ~ /.,fJ~ /..lJ~ CI ~ ~ ," 1.."':;: 't ~~ .... r.; ... ~ JJ..~~, ~'~ 
IB- %s- 08

00 ~ 00 J- T8- C>6?-of 2. Z Ot03 
N-, s- 2..h'5"- IOl~ i- 003- MS - 33S -0 I IZ. 3 .33 S z 2- I I ( \ , -
M5- 2h~ lOlS-- 003 - MS . 33s·F I , J 335 j. - - - - - - - -
IV\ S .- z.h{" 1400 -I 003 - M5 - 35.J.. -01 12- 3 2. Z. , I I 1 , 
331 -
MS- ~~ 140Q -f. 003- MS - 3'3 I -F ( I - - - - - - - - ( 
33I 
1f\S- %,-~ X MS·J)PZ.-o/ 12 3 Z. Z \ ( ( , 

\ -tlPl 003-

~\S ' ~) o~() r Q()3 - MS-])P2 - pi I - - - -- - - - - I 'Opt. 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE): 

~~~..c.L- l.jzs/!8I I'o(j ;:~J}L~/!L E~vfcSS I 
RELINQUISH'fD BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: At!;z7 Bo/46(J¢8Z4~/ 

(SIGNATURE): 

I I 5t¥// ~<J £,IIUCKJ /-'0.,,( /f-",A /y 5,£ 

Order No_ 1G440 (0693) 



CHAIN OF CUSTODY RECORD 
" 

PROJECT NO.: 
(O9~ 

SITE NAME: 
• i;-~ l ~ .11>"., t'" .;:-;;. _"~ NIIfOP ~;fIO£EV ~\~ ",t- ';(J~ 0 ~ ~\v \~ .... +\ l§"Q-£ (-? ~ 

.:! 'D ()' It t \).. ,\R ~ f 
SAMPLERS (SIGNATURE): NO. .: ," O&\~ f1 l ~ \~ l, f t'" Y: ,,~ l~ ~~4.\ ~ i ~ 
~7/~;(.~ 

OF i'J.,' ~fj.1 ,¢ ,Q: F). } 't''';.~' ~~{R'MA s~' ',' CON-
TAINERS .J'j "ti ~ ~ {,ll-~\'v 1't Q'V .\ "~ttlr" J~~ <::J'- t.,' Cl: l 

STATION 
DtJE TIME COMP GRAB STATION LOCATION ",II.; ~::' I...v~ V:l.~ 'l ,v J..0~ J /.::f ~ a..~("~ ~ :!~" NO. 

T6 ZIZe. °80
0 )( 003 - TB- 0<&4 -a( z. z. 

06.4 
MS- Zh, 1100 is:)o,- N\S-,S3D- 01 IZ 3 Z. ? I I I l 

, -33.D >< '-

/l'lS ~ %<0 \ 100 X. Q03 - M $' ,33 D - F I I - - - - - - I 331> - -
M~- %; 1530 003 -Ms- 31 D -01 12.. 3 2- 2. , , l \ ( -31]) 'K 

M~~ 

~~ l5jo .,( 003- IV(.s - 31 0 - PI I - - - - - - - - I 31l) 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~/;?7~L--' l¥l~611900 F~/JL"t,/lL LX,o.£c s.s I 
RELlNQUl51iED BY (SIGNATURE): DATE /TlME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED fOR LABORATORY BY DATE/TIME: REMARKS: ~.8.;r.r 8 a/4~Q4 8.e440 

(SIGNATURE): 

I I s/I'/,.,,,ot!/.} 7"0 Ll'fvck.s Fo.-c .-1-,,-1, Y s,; oS 

Order No, 70440 (, 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: 
09t;~ 

SITE NAME: 

NI"yoP /'"/f/OL£ Y ~ 

NO. ~ t, 
SAMPLERS (SIGNATURE): ,or "-

~/~~.L--
OF $~l REMARKS CON· 

TAINERS ~ .... 
(: 

STATION 
D~!E TIME COMP GRAB STATION LOCATION A\;' NO. 

MS- 21z, IlcO z.. 2 3"3» I- 00 '3~ 1\'\'5-.330-<.)1 
rn s-- %, IS! ~ Ou3- MS·31"D -0\ z.. Z. 3t.D 0 

) 

RELINQUISHED BY (SIGNATURE): DATE ITIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~/h--,L YZ~lljoo PLLJ,&",,lfi .C"X/,f"E SS I 
RELI,(QUISW{O BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: .48..-:¢ 

8Q/-16CJ~eL ¢~ 0 (SIGNATURE): 
. I I 5/-1 'I",PLO 10 ft"//C.-r(l5~ ~r'$ "r~/( /!.AJ""/YSIJ" 

Order No. 10440 (0693) 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: 
6J6'; 

SITE NAME: 
,.AI1,f'OI' /-~/'-"LE Y t l, 

SAMPLERS (SIGNATURE)~ . NO. (:,.;/ ~?,A~.r~ OF 
REMARKS CON· ~, TAINERS ..,' .,t STATION 

D:JE STATION LOCATION 
NO. 

TIME COMP GRAB tx 
M.S- 0/27 IZ30 y:: 003-,1115- 3ZS -01 Z. z.. 325 

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 
__ ,~ r 

I 

Z_-z..,r;~ .... ~L- 2j27j)8 JI/t)() AtJ£A'.AL £)(/'~e S.5 I 
REl:IfjQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORA TORY BY DATE/TIME: REMARKS: A g ;#- 80\4<o045! <a9 0 

I 
(SIGNATURE): 

.5A1"/r?.U;) -7.. ~C,;(Ij:;Lc"..rro4 ;{""""A '.7,,1 I 
Order No. 10440 , 



CHAIN OF CUSTODY RECORD 

PROJECT NO.: 
6J~~ 

SITE NAME: 
FRIDLEY 

!(! V ~ Q- fI, y.fJ..J!.~ ~", .., "<I 
NIF(OP ~\~'f ~ ~q ",v} ~ l' ~~ ~ 1;f (!~~, t1 ~ J 

SAMPLERS (SIGNATURE): NO. li~ .f, - 1-\J1-j '\(1/:-" ~'\: 

~/ifr,cL-- OF S' ,'" 0 ~ " ~ ,/"v -t ~ § '" 1(,. '"';;i ~~' ~ J ~ \ 
CON- ...... '1... Q.: ,,, ~ of: Q ;- .J' t W ti 0 - • q: " TAINERS 

STATION D!ll TIME COMP GRAB STATION LOCATION 
t'f Of: oJ'''''' if \.J ~ ~ ~ ct j ~ .Jt.~~e; q: ",' ~ 8€ ~ !: ..J ~~ 

NO. 1-'..'iI-~':: I.:.~ tI~ ~ ~ """,~~ ... "'iS,,,.~ A_ 
r13- 2,h7 0,"0 -,<. OO~-TB' oG5-01 Z. z.. oca$ 

(V\5 - 2ft7 1Z3o ,<. 003 - MS- 31. S - al 12 3 Z. z.. \ \ , \ I 3a$ -
-52~ 2/27 Jl~" ~ 00"3 - MS, 32 S - F I , - - - - - - - - , 

I 
RELINQUISHED BY (SIGNATURE): DATE /TlME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~~ y '7/1''f!/-/ (...- ~'~5'tI/7ao ,cL!"/)c//AL Lx~,.(e S-s I 
RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I /' 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE /TIME: REMARKS: /l87J'" B (J14609f1172 b I...l&~ffu~Z~~:~:'~(';;j> ) 
(SIGNATURE): 

I I .sP///~/,) 7'u~'~ .• ~L""L/d(s F(J~ /IN',1/Y5/J 
Order No. 70440 (0693) <::f3:' 



CHAIN OF CUSTODY RECORD 
OfJtl36 

PROJECT NO.: SITE NAME: ! i. ). '<.,,\0- ~ ~ Vi: ~ \ t6~~6 .A1/,f'Or' r~/LJLe: y J~\ \l)VJ ~ ~ ~O'" 'J /' \X~~~ /.j'Jl Of ~ .ff 
SAMPLERS (SIGNATURE): NO. ~ ~v~ tt ~ f '~'h ~h~\~ ~~ 
~~~~ 

OF J' ~O 'J" ~ 1," ~ J a!'.i' t.1 '-7~\t \ v\~Ef"A S J ~" CON-
TAINERS ~O....... I, ~ ~ \.t ,'II" ~"'~ , ~ ~ f ~tt. ~ .,\.... I{, ~ 

STATION STATION LOCATION 
v t', lJ " lJ .~ l \ <t }..'" ~ {-,\" -Ji!~ O~ y" lI1' Q,: .~ 

NO. D#ll TIME COMP GRAB ~ ~Q ~"~ "rJ~ V~ ~'~ "O~ ~ ~'...:. Jilt, ~ Q FS ~4.\ 
TB- -% .J8oo X 003~ 76'- 0&6 -01 Z Z. 

OlD'=-
/VIS· 
32.I % 1°50 ..,I- oo3-/nS-3Z L -0/ \l.. 3 2 2- , , I , , -
MS-
3zT o/'z. lfJ50 X 003 ,/Y/r- 32.L- FI \ - - - - - - - - \ 
MS- 3/Z 1'I3~- X 003 -/J15 -32]) -01 1'2.. 3 Z. Z- \ \ l ~ I -3l..D 
tv' So - 31z 1135 ,I OU"5~m5-3L])-~1 , - - - - - - - - \ 
32 D 
tv\S: - 712- ~ ?< Oo~, fo/5 - J)PZ -01- 12..- 3 2- z... \ \ \ l ~ -vPZ 
~1-1 s-
U,Pz.. * 

.~ r- OOl ~ !'us - ]) pz. - rz \ - - - - - - - - \ 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

Z:;/£.,.,L- 3~L9e1170d ;:::-L.//L:/(' "L e )( ,,-&',//(f» I 
RwNQUi!HED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: At1.!?7 8d/4-6 0 <;Z8/.7 37 

(SIGNATURE): 

I I 5...0 ','"tJ£ ,p ~ LAq'c,~J H,f Au,./y,5,'J 
Order No, 70440 « 



CHAIN Of CUSTODY RECORD 

~," ...... ~. 

PROJECT NO.: SITE NAME: 
t;,960 NI/foP ,cIfIOL~ Y Ii l,~ SAMPLERS (SIGNATURE): NO. -(' ·t 

~7/f~/-~ 
OF ..,. )' 

CON· 't .... REMARKS 
TAINERS IJ .. STATION 

Dfl.,E TIME COMP GRAB STATION LOCATION r-$\O NO. 

MS- 3/2 105"0 X o<Y3-/?15-32.I-ol Z. Z. 3z..r 
M:S - 3/z. 1435 ')( 00'"3 -/175 ~ 3,!:J - 0' z.. 2-32.:D 
/)"S - 3/2 Lbcb 003 - ,MS-])P2 -DC: z.. 2.. J)pZ- )'<. 

IV'S - 3/3 113<: ~ 
i ' 

Z e. 30D 00 ~ - M S - 3 0 t) - 0 \ ; 

I ~ " 

RELINQUISHED BY (SIGNATURE): DATE !TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE !TIME: RECEIVED BY(SIGNATURE): 

7t!7~ , l.1h~ 16Q;: FLLJLA'A£. LX/~.ef5 I 
RELINQUISHED BY (SIGNATURE): DATE !TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE !TIME: RECEIVED IY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE !TIME: RECEIVED FOR LABORATORY IY DATE !TIME: REMARKS: ~ 8 ft 8 0 I 4 <'004 8 , '1 4- 8 (SIGNATURE): 

I I 5.1/// TcJ /H/t!R()~.t-'-f rCJ~ // ~/ .,., £. Y J , r 
Order No. 70440 (0693) 



CHAIN OF CUSTODY RECORD OOh38 
PROJECT NO.: SITE NAME: .... t" J'/ ~ ~. ~)..'c- "",:""'I Q ~ ~ o 9(;b NIROP FRlOLEY !J ~", l!J'q ~~ ~~JL, *~ t-' ~~r Q ~~ .... " f ~ A" 1I..r.; ~ '0" 1Ir:f "oJ ~~ ~~,.,'" '(," ~ .,.<r- ~ \~ 
SAMPLERS (SIGNATURE): NO. O.J~\~'.j.O~'tlb": <J/qa.'v ~~~/t /?'.'v: ~~~~ ~'~\ ~ )\~ OF 

~/f~1-- CON- ~ \.. S, ~ tI!. ~ ... - 1 i " ~ .11 ~EMA S 
TAINERS ~ .... l.!) ~ t[ 0 ' ~ ,!t ... ~ u'" - \:, ~ 

STATION v" ,,'C. " 1..7 oJ ),.'1" of ~ rt: 'l 0:. ·~.:X~ <t~ { Of I~ "1 ~ I.c," 
NO. o.r~E TIME COMP GRAB STATION LOCATION :(.~ ~{J.;::f..V~ tJ ij ~~~ ~ .::!~~' ~ if\-. ,;; 4.: A-~i{' 

TB- !>/3 'Boo i 003·,,-0- 067-0 1 Z. z.. 
Ob-"} 

MS- 3/3 1130 7 4 4 I Z. Z 2-
'1)0 

-I... 003-MS- 3a"D -0\ 23 I - '(Y\S 1M ss> 301> 
M<i- 3/3 301> 

1130 
~ oo3-MS-3(1) _PI Z - - - - - - - - 2. Do 

I"\S I ""s D 

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

~/f~#LL- 3/3/J81/Aad FE/.)L4/1(. EX tf'?4'c SJ I .. 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): 

I I 
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED fOR LA BORA TORY BY DATE/TIME: REMARKS: "l8..;rr gO/466 4t 8 /?~ Y 

(SIGNATURE): 
.L-f~/CKJ Fad' ,'1;v./&: YS/J I J I Sh/r 1'0 

Order No. 70440 (I 



APPENDIX A.6 

FIELD TASK MODIFICATION REQUESTS 



AUG-22-97 FRl 1:4~ AM ~ & K 9 ~KIVL~Y FAX. ttO. 612 572 769b P. I. 

~. 

([CD TASK MODIFICATlON REQUEST 

Brown & Root Environmental 

001 
Work Assignment Number Project Number TMR Numb(!r 

T 0 _..:W=-D:.;..~..:.I(,::-~P...:l:'::.~"":......,I,...:.F-,~:...;;"P...;.:.-___ locati on hh Rep F ,.. •• cia hi' . , 
Description: 

U.s., o.f 2 I'·:t;D rvG. ""ell e~.''''''.!o fc?.- +-c.....,ec,..· .. ,..·.1 'oe.~-\o.,·o".\ 

Reason for Change: 
...teed. ~ collcc:.+ ~ 1!r"o .... "'c:I'Y .... Wr ~~CI!b $e~el"f' a.J. ~qc.l., 

Recommended Disposition: 

Field Operations Leader (Signature) 

Disposition: 

Project Manager 

Distribution: program Manager (PMO F";lc.) 

Quality Assurance Officer lO.'{d,S,O) 
Project Manager {t",.S,l "'\ I Co) 
Field Operations Leader l" cz.oj~\o.",) 

Date 

Date 

Others as required __ ~ __ _ 
M. PI!t'f'Y 

V. 



AUU-ll-~'I ~lU 1: 4ts AM jj & l( 9 ~l(1Ul.ln ~ AA. NU. blL ~u. '/b~b 

«- TASK MODIRCATION REQUEST 

Brown & Root Environmental 

002., 

Work Assignment Number Project Numb@r TMR Number 

To Wdrt, p.o .... JE~e .. location_.,&.;N .... ' .... I1. .... o"'-lPIo...-..Lfj..:.f".:.;.'d~' (1-l',.~/ ___ Date 

Description: 
• , r·' . .\ " • 
-- c.. 0"'" &. p- \o ..... lC. JiS i a' c,\ 

Reason for Change: 
G-\C.50S. 361"$ d~ Ito-\- a"ow MA!I:p"\g-h'o,, o~ +,,~ so,' ( 

Field Operations Leader (Signature) ~~ 

Disposition: 

Project Manager 

Distribution: Program Manager (PIIotO File) 

Quality Assurance Officer (D.~p.sc» 
Project Manager (M.S.lo,o!li'c.) 
Field Operations Leader ("('. QoJO\.h~) 

Date 7- ? '1'7 

Date 

Others as required ____ _ 
M. PoCC'"~ 



AUG-22-97 FRI 1:48 AM H & R e FRIDLEY ~AX NO. ti12 ~n "b~b ~, 4 

' .. ~ 

-

CD TASK MODIFICATION REQUEST 

Brown & Root Environmental 

Work Assignment Number 

TO WOlZ.~ "/AN' I~~,P 

Oescri pti on: 
:J"Ah7'e A:i rP7/f 001 

Reason for Change: 
:';""'.P;E ;til S' Z A"?P C1 0 /' 

Recommended Disposition: 

00,3 

Project Number TMRNumber 

~ #!:/S'6 dF A~d£Na:/ S"~~~ NCTOC'Y - S /"~d' 2J~n~G A/4-& ~MVG hC€N . 

1iYdr/.co be ..,th£ ~4Sr Sft/ec;r!',(Ci!'ue< ~1!r~A .. J RJIC. obm/a/I'VE qA'fU/H¢tVAt'C.<. 

erDv,dcg' r~t!i' &./4// ;$ su.gc~ Cr. "'~C4" ~cF' r/f?'fr De~,,1 T&.Q!v ,,,,,0.< ¥o. 
Ardlt'/('(&' Z!~& ,72:A)VU"AA'1 V4~t:.. &K"ENLJ"8~£ ""'<I';''''S' :9/"' ....... 4..,1 ~ ~fCC.( • 
5E~~45 .. ./,£ -r.a ~If-~t$'/ ~e ~G 4/#// :rc.r~u'. 

Field Operations Leader (Signature) ~~ Date ?,,//9'h 7 

Disposition: 

Project Manager 

Distri bution: Program Manager ('",o jl:"rl;.4) 
Quality Assurance.,ptficer ( I). YLI'S'o J 
Project Manager (;It, ~4P/~c J 
Field Operations Leader (r, .eoJAH .... ) 

Date 

Others as required ____ _ 
/JII, &-""-r . , 



B & R tJ FRIDLEY FAX NQ 612 572 7696 P. 5 

TASK MODIFICATION REQUEST 

Brown & Root Environmental 

oo~ 

Work Assignment Number Project Number TMR Number 

To rS p 10£.12. F'G(J~c 3-' Location A//R6P p;e,O££Y Date a/I2./fl7 

Descrip1:ion: 
{!o4,€~-:r/~ 0':;- BdCICG,gOUNO Soi'- S'dMe/C[.5 ,,"S ,s.-"""Q k'd'" c)",v 

Reason for Change: ~4c.ASN~ 
rH~~t$" /ac. ... -ha ..... s dU4.,..'0 , f- ~~ ~ e.o,.,S''''~c...",;'O .... ~e""'c. -hUNt! 
-10 8£ ~;V u«dh;..c4~1e. 11lc."tI'~NS €!-<- BAC.t;. f,aCleJ I'Jt-""dEr~ 

8(;-01 14M' 4U;'4nJdH A p#v&J tC.Uttd';A~/,« A-2AAC....-... , 4~it. 8G-cJ9. 
enr.! BG -oS ~eAG ;AI ekA/~$f~ T4M/cs ewe 4 Aqu(r ~rbc.~ B~p~. 

Recommended Disposition: 
Illq uep £;fC.H lOCJr7/~N .,10 -,4e e/ci ~<fS'~ ~,f.,G~ uA£c-brtk-it";'. 
~? h ~4-n'C'3. Crte. f QIl~ e4~l»... ~G6-+f G,IJt~~· 411,$ Aft- I:.~~ s=,YS dCH,r"-L 

~ ,t~i[ !=im€ Al>Jcl ... ~eC.HJ~J O~ :t<!- ji'~/ocA-.j.~cI S""'oe/"'), R'/~6 _ ' 

.~ 

Field Operations Leader (Signature) ~~ 

Disposition: 

Project Manag_' 

Distribution: program Manager (,PAlO fS""/Gd"") . 
Quality Assurance 9fficer C"D. YdS,-O) 
Project Manager (e-f. ";"~~'c;..) 
Field Operations leader (or. /{4.1AH~ J 

Date 8Ir~/97 

Date 

Others as required _____ _ 
P?$A:$:;' 



AUIz-lL-!fl ~IU 1: 4~ AM IS & 1( 9 H1IJLh~ !tAl. ltU. biL ~'IL '/b~b 1'. b 

~ TASK MODlflCAnON REQUEST 

Brown & Root En'lironmental 

Work. Assignment Number Project Number TMR Number 

. To FSP (F~6U.ec ~-J) location A//A'eJP p.,e/~,~;' Date e/fal,? 
Description: 
1f£'fU:A-7~tU'~ OF S;ttfJH~L4"' ~d~~r.s FO.c "",(leI tJ. S"q~~<;EA?e""T~y 
SA""~~dr ~.w'/.r . 

.1 J 'S<lRS"UAeAc€ "eceUIA~ /2U4" zO .1«6~..M.'e""N C()!'lt:..«a. <l6.JI4evc.~i(UI5 
CrAtlK/16{./o1"l!11 c ~o,64S ?L~C/6-etiN o/'"JI'cyg-/A: Ca. J »>0 ,;:; 

Recommended Disposition: 
/Z£/OC"'/6 d'A,'/a-E he.", ~'(I" r "" .,..,.~C' d~A~~~f- ,f(!c4'J"f ,.4o"'.H-r.r ~~. 
e:vO(l/d ~c-,.~;.;.t-6t: .s-....".......,ek A'~N~£v".( d"~ et ... ·&,;~!'C' rk, £I£/t"£ 
CF 4·~t'i"., It1 ~&4t";'c:'z. 

Field Operations Leader (Signature) .~~~ 

Disposition: 

Project Manag9r 

Distribution: program Manager ( .P~o ~~~) 
Quality Assurance Offlce,(P. ~J.r.) 
Project Manager ~ ~~c) 
Field Operations Leader(:r.~.1""~_...1 

Date 

Others as required ____ _ 
A. A-AAT 



TASK MODIFICATION REQUEST 

Brown & Root Environmental 

OOb 
Work Assignment Number Project Number TMR Number 

T 0 _....:n.:....~~iO_~~:::...,q,....:~==.:.:~;::'£_z_-_, ....:;..) __ Locati on A///ftJ? r~/~EY 

Recommended Disposition: FlJR. WELL XO ~ 

LAREL ~'<J,zS!"j:("".)' &.J~// "'WO{ elvs6";c ;fS ~S" ··z eo' /?/WO, dS" A1S-4>: 
/12;,../03 AS" ~5~30 A//&/SO c,W' FZ1.< S'A'-"7/'E I.P .... ...ec~..,. .,to G-t'~u.,."pw"'~~ 
S...,..??/~ Od 3 - A1 fA! , 01 P - () / "s' 0 0 g -All S" c e 2) - 0/ 0- ,,{/$O 5G-b5tK"t'E""'c.£ ./ 
SA'mRks ~dA1 /?lwOI :J)~.:!;" wau// ~e ~s;.f;t'rf4e/ ""SO oOs- 5'8~ ZtlZ>-o/ 

(/srs-,.,,.. ~ £....:.h16cu·j" (Jo 3 -s-~ ··2 8~- 0 Co ZN0S-~ __ /e ~ .... -b.Yj" /?.J SO ON~ 

Field Operations Leader (Signature) ~/~ Date /0-2.6-'7 
Disposition: /' 

Project Manager 

Distribution: , Program Manager (PJl'\u ~ F.(~) 
Quality Assurance Officer (D. yen ~ ) 
Project Manager (M. US ,;tel ,,- ) 

Field Operations Leader (-r.Il ... ~~rlA)) 

Date 

Others as required .....,.. ____ _ 



TASK MODIFICATION REQUEST 

Brown & Root Environmental 

007 
Work Assignment Number Project Number TMR Number 

Date /O-26"-Y7 

Descri pti on: 
fl,e c:",//S ~~ GVe // *vr"' ..... Cf1 -r- del' SUt:J-'ff!" '/~"'.N z..q..;"S ~ 

Reason for Change: 

Z; APHC~E ..,t~ y~4 ~o£. 

Recommended Disposition: 

KV / C ;c, S&~E CCiPE. 

Field Operations Leader (Signature) 

Disposition: 

Proj ect Manager 

Distribution: Program Manager (PAfO Rut'J . 
Quality Assurance Officer CO. ¥tSJc) 

Project Manager (/11. S"/..,./'"C) 
Field Operations Leader { r. ~"';""H,.J J 

Date It) -Z.6 - 9 7 

Date 

Others as required _____ _ 



TASK MODIFICATION REQUEST 

Brown & Root Environmental 

Work Assignment Number Project Number TMR Number 

Description: 
K'q~ 7f, #4d~e/ 7§QY,rf//c.dN<fA?M"""'d'VP-r .,.,c,/~-<ec/.6'y 

;v , 

Reason for Change: 

:£-tA'C 

Recommended Disposition: 

Y'!/?/E 

Field Operations Leader (Signature) ---- ./ ./ 
7/~~-

Disposition: 

Project Manager 

Distribution: Program Manager (Pk\O FILE) 
Quality Assurance Officer (/), ~:; S'Q ) 

Project Manager (1Z1. SM"'/;c:..J 
Field Operations Leader (;;~ 4041-1"" J 

Date /cJ .-<!~ .-~ 7 

Date 

Others as required _____ _ 



DATE: 

TO: 

FROM: 

cc: 

SUBJECT: 

Technical Memorandum 

October 17, 1997 

Mark Siadic 

Andy Kendrick 

Mark Perry, Terry Rojahn, Bryn Howze 

Rotosonic Drilling. NIROP Fridley, MN 

A pre-mobilization meeting was held at NIROP Fridley on October 16. 1997 to finalize the drilling locations 
for the three currently approved well clusters. Participants included the Rotosonic drilling contractor (Boart 
Longyear), the utility clearance contractor (Hance). The Minnesota Dept. of Health (MDH), United 
Defense, Navy, and Brown & Root Environmental. 

All participants visited each of the three cluster locations and discussed technical and logistical issues as 
well as information required for the MDH Variance Requests. Based upon the discussions, 80art 
Longyear has proposed an alternate drilling technique to that currently presented in the Field Sampling 
Plan. This Technical Memorandum details the proposed alternate drilling technique so that the project 
team can assess the proposal. 

The technique for advancing the Rotosonic well borings, as detailed in the FSP, is to telescope permanent 
surface casing at each significant confining layer. MDH defines a significant confining layer as 10 feet or 
more in thickness. Boart longyear is capable of telescoping the surface casing three times (to account for 
two separate confining layers). The initial maximum diameter casing would be B-inch, with subsequent 
casing diameters of 6-inch and 4-inch. The corresponding borehole diameter is 10-inch, a-inch, and 6-
inch, respectively. The concern with this technique is that each time a separate surface casing is required 
to be completed and cemented in place, the time and cost of the well increases dramatically. Each time a 
single additional surface casing is required, the project will generate apprOXimately 1,000 gallons of water 
and Significantly more drums of soil cuttings. All investigation derived waste must be characterized and 
disposed of off site. In addition. it will result in several additional days drilling time and additional well 
development time and water generation. 

The proposed alternate technique is to use only the 4-inch core tube and the 6-inch over-ride casing for 
each well installation. The drilling contractor would maintain a slightly positive pressure head of potable 
water, or thin, 100% pure, bentonite slurry in the annular space between the 4-inch and 6-inch casing 
while drilling. This creates an upward gradient along the outside wall of the a-inch casing whereby 
eliminating potential downward migration of contaminants during drilling. Upon well completion, the entire 
annular space is simultaneously grouted during casing removal. In addition to greatly redUCing the time 
and cost of well installation. the well will be installed much faster which further eliminates to potential for 
cross contamination of the aquifer. 

This technique is approved by the MDH and has been used throughout Minnesota on hazardous waste 
sites, including the Burlington Northern project immediately east of the NIROP facility. The representative 
of the MDH confirmed their approval of the technique and has used the technique routinely during 
hazardous waste site investigations in Minnesota. 

The preconstruction/mobilization meeting is scheduled to take place at 13:00 hrs. on Wednesday. October 
22. 1997 at the site. Drilling is scheduled to begin the following .day on Thursday, October 23. 1997. 
Therefore it is requested that this proposed variance to the .FSP be evaluated and resolved prior to that 
date. 



TASK MODIFICATION REQUEST 

Brown & Root Environmental 

Work Assignment Number Project Number TMR Number 

To ESP (SECT/CH 7· 4) Location NlRCP FR\DLC'/ Date /O-Z6-'j7 

Description: 
7#E/l~ AtrE (3 '·{beet' 4u~/I.s ,DE/( c/",sk& A/1/ cAd ....n,n ... z4,"""!>f wei! 

v ,.. 

Reason for Change: 

Z"vClZEA>E -/k $/J!e aP &4 $/?<f: aF Z'..(c .Rrc4c:.~vc "1p.r-v." 

Field Operations Leader (Signature) 

Disposition: 

Project Manager 

Distribution: Program Manager 
Quality Assurance Officer 
Project Manager 
Field Operations Leader 

Date t (j -26 - 97 

Date 

Others as required _____ _ 



APPENDIX B 

B.1 Boring Logs 

B.2 Direct Push Triangulation Maps 
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BORING LOGS - PHASE I 



BORING LOG 
Page_'_ of 2-

PROJECT NAME: .J.N..:...::;::z;;...:,I?-=-O::;,.:p'-:-.... ....:...F,~""..;cJ"-"l.~e!1'7--___ BORING NUMBER: 4-0 C. - ;3 
PROJECT NUMBER: ---:~6=-::9~'iU'~ ______ DATE: -D. 7 - /:1 -~-, 
DRILLING COMPANY' T G' 6A GEOLOGIST' YoA.., 6. Cje h.s~U'" Si? 
DRILLING RIG: .5;",./......1) voh-e. DRILLER: A~ J.iil,J,.. /M~"," ~~ &,' 

MATERIAL DESCRIPTION PIDIFID Rncllng (ppm) 

Sample Depth BlOWs I Sample LIIIIOIogy U 
No. (Ft) 6" or R8COvery Change $011 

S 
ancl or ROO I (Depth/Ft Densllyl ~ 

l Type 01 Run Sample Consl5t8nc C Remarks 
II '~ (%) ) 

!CoIoI a. i ~. , .. ~. 
RQO No. L.eng1h or y Material Classification 5 E 

Sc_necr or . :& E 
8 lnl8rval Rock " :I . , 

HanI_ 

I / J+ul- - - t~ -<j~ ~".;-.J :>-.L, No lA'll ck/ec,4.A 0.0 ,.-e.o"' .... '-. - -
C)O.:: :.~~ / 

· . ' 
01> ~ . ,', '\ 

/ '. 
~-=: .......... .]"", • ."...A... ~ .. -.J. ~p 3 :.~ I' 

'1 / - = ~A ~. __ ,~,.....uI ,,~ 
~'.o:t . ..1 10-0- ,;/4- I. 

~ ~;o- )' // 100"" I'-'~"} fi .... > ..... ,~ s .... J. ~p A.to ulJ~ p.o ~-O2 ~ ... ., CwtoJO ~ 
o~ h / 1/ , 

f / ' , 

~ / " 

~ ri;s~ '1 / '1IHrl. 10-0" " .f-i"'-t ",,,,,-,.......« ;1"1""" .... ,~ ~, 1/0 U V cWe.c. kJ oc r;'~ ~f.A\ 
• J' ~.- ~ ~.v".J' 

/ 
,. , 00# 

10 ., -.. 1\ 

III / 
• ...... . . If 

o' , 

/ · 1'- ,:" .. ~ 

'" oc ~ ·r& J] / 'tlo"/. .. . ~ .. ~""", /.~, ro4.#,_,....J C#'1"'~ 
~IJ Nil uv dl~c.kI <Soc 0 ).0,", rfIV~", : ",- ., ... ,. ~ s .. -.I. 

2},-jO 
, Ir<. 

1,-/ / " 

J)"I/ 
' 0, 

.... 

II. / , ,-

17 / 3 '-+ 
t .•• Ilkuh fll\f. M....d.:"'" ~ 1.0 ... 1$'" No JlV ~Ie,,~ ~t> .' ;' ~w ruo.n,:> ~ . b~_ .!7 .... ;"'OC "'""'Ll .. ,/'foal;.. .. ~ 

• 0 , • 
2/50 

13 / ~~ ~ f. I ~ .-.. -.J.,.;..,.. A~n.M 
S .. "" I0'Il;\1\.. " ..... '. 

f) )"i~i ,/7 / • ,It_ ~l,. Ji'ebD/e.S 

D 

00 
11>0 , 

~-

~ .. " .. , 
/ e' 

~D 0' 

12' / .3 Jeel ,"" .. 
f) .. .".., ~/V"\/t :J / ... ~ .54"" j\.l NoUV~ at ~~t. . ", ... : . D,N' 

. l,:?~ 12'Z. L ' " " -J-o. 
-0," 

" ., OlIVe. ~IO)~ 

L 
., 

" . 2) · 
2:-1 / ' , 

.... 

/ 
• When rock coring. enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------------------------

t-

Drilling Area 
Background (ppm):1 r---, 

Converted to Well: Yes No ______ __ WeIlI.D. #: ___________ _ 



BORING LOG 
Page~of 2-

PROJECT NAME: AI .:J:lP- FY,JI""" BORING NUMBER: !J 0 c J 
PROJECT NUMBER: 19 CJ ~ b DATE: h 7 I j -q 7 
DRILLING COMPANY: It:; r~ GEOLOGIST: '"';J1,"'-' r~ l.It:bcl-e.v E1 
DRILLING RIG: S ~ ~ )').,0 " e. DRILLER: AM. J.J I .. " / M .. " It /H. IJ,I.NIA 

. MATERI~L DESCRIt-' ttUN PlDIFID Reading (ppm) 

• When rock conng, enter rock brokeness. 

..••.. u 
S 

Malerlal CJusItIcatIoo .) ~ 
.. .... . 

- Include monitor reading in 6 root intervals @ borehole. Increase reading rrequency if elevated reponse read. 

Remarks: ------------------------------------

Remarks 

Drilling Area 
Background (ppm):r-I --., 

Converted to Well: Yes No --- WeIlI.D. #: _________ _ 



BORING LOG 
Page...Lof~ 

PROJECT NAME: N~ n Ofl - F ... ; d~ BORING NUMBER: J40c -" 
PROJECT NUMBER: ..:.!..:F=4~,~,~:......L.J~-=-----DATE: 07- z.2..-~ '7 
DRILLING COMPANY: I:;:<n GEOLOGIST: ;;pc... .... Z;; De::l;sIWIC. 
DRILLING RIG' Sf."".J,.PYlJfH... DRILLER M .. ,.Jl Jt1&,/-JHS'l1'-, 

MATERIAL DESCRIPTION PIDIFlD Reading (PPIII) 

Sample Depth Blows 1 Sample litholOgy U 
No. (Ft.) 6"' or Recovery Change SOIl 

S 
and or RQO 1 (DeptII/Ft. Densltyf N 

~ L ConsIst8nc C Remarks II GI 
Type 0 Run (%) Sample ) 

Colo! 
ii. i i RQO No. Length or Y Mate"" Clanlllcation S E J 

Screened ' ".~ ". ;.: . .J E 8 IIIIIIrnII ' ..~ ftoCIi<'·; ~ 
, Hiiidiiea: 

eclfct'e k. ~" 

;20fr 
I / 3/.0" -, . I'-~+' Ii ..... ; ""~' ____ j"""/~,J'l'I...v 5cJ fA U rJ k~JJ 'D.t "''''"''''":) · ., .. ~ . ~ / ~ .. ....t.. ... ;;"vt.1 Ala 

I) J'~' / ~.", " 
0 4-ol~ '2.. O"~ " 

~r. 3 / " 
'-I / . 
,- / I~·I .. )0" ,I", I ...... i M<eI·w", :Y"~j:~ S~ Itlo U i/ ,,1Je,J:..,1 ~,o · . b""'-'" 1.1)"i·.r...tA 51;'" .J ! ' 

)OL) 
oc [>-~- / 

.-
I) Y!J""'':' S 

~ 
.. 

0 ~-oz 
. 

vrz V · .. 
7 .' 

.-

/ 
. 

? 

/ '0"0 'l'o .' Ij'I+ ~ j", ""... , ......... 0 ... ....".. S.() NQ IAU~~ Dc, ~ - ~f""'" 

/ ~ 

10 ,.~ 

o )_.,~ 

O( fi ~o') /I / 
IL / 
13 V ,-/. I 'j" • t . .....:- I ~.,."..;~ tVo fA vc{~L,-~ 0 ~, ... "C~ wi ~/I.......( 51... ~D 

O( b·:>o 1/ ' ~ ~ 

'-A-04 1'1 ~ 

0 

( ~ 
/) V " 

/ · Je, 
0' D~'.>- 17 / I G"V ./~ ~'5Io'\i + , ...... 5 /';'. "'''''.1 ~ ,,-, <.J! 

~" ,vo UV~:d ~.O oC lJ-f}"r ~...."...... eo. s~1/ si/r ... I~J lUIS 

0:1 / 
....; ..... 10"-""';>1" J~ ..... I'v-

IY 
J'1 / ~,.s,. 

/ ~ 
~ 

...;. 

lO ,-- -
00 ~} ()-" 

/ )C.,,~ ~/~ F........ ,..,..... -..' oS ........ \ Sp \ox. +- Ilh I.t V cU... C)~ , ( CJ ~" V r"eUH ...... 
.' 

0""" 

D I' / 
-.,;., , 

S i'~ c.I,,;, 2l - J~ Sc. - '-
~ 

t) / · .. ~. . ..,r- I-, ___ ~ ... &'~ S<;.-..(. 
f>,o · .' 

v.I / 
lot ~ ./ 

/" 
• When rock conng. enter rock brokeness. 

-- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse react Drilling Area ,.---..., 
Remarks: -Ltc... r;;-,J., &/..l.o Background (ppm): L.I _---1 

• 4..,vt-/ I~e-. c,.u .. t ~O.db 

Converted to Well: Yes ~y~_ No ---- WeIlI.D. #: DO) - TV -001./ -a I 



BORING LOG 
Page..2.. of "l... 

PROJECT NAME: ...&.N,-!l.~fI..ufJ~-~P;~,...:..., ~--,l ____ BORING NUMBER: Ao c. -4 
PROJECT NUMBER: II .,,,,, DATE: 0 7 - ~ - 9, 
DRILLING COMPANY: ---::;....-r:=-I:t'~G.-=--------GEOLOGIST: ::t;5 6j W~,,~ &<it- ' 
DRILLING RIG' SlY.,. t.. pqk DRILLER' M,.;A JIA.I1.,;'-t-

Sample Deptll Blows I sample LIItIOIogy 
No. (Fl) r or Recove'1l Cl\ange 
and or ROO I (0epIM't. 

Type 0 Run (%) Sample ) 
ROO No. LengIII or 

I~V 

~ 
InIarvIII 

• When rock coring. enler rock brokeness. 

I 
17 

MATERIAL DESCRIPTION 

/ 
/ 

/ 
/ 

I hri7 ./7 

\ VI 1t·1,,',,~ 

/ t 

/ 

/ 
J 

- Include monitor reading in 6 foot inlElfl/aIs @ borehole. Increase reading frequency If elevated reponse read. 

Remarks: ---------------------------------------

PlOIFlD Reading (ppm I 

Remarks 

Drilling Area.....----. 
Background (ppm): L..I _--' 

Converted to Well: Yes Well J.D. #: __________________ _ No ----
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BORING LOG 
PageLofL 

'. 

PROJECT NAME: 
PROJECT NUMBER: 

~N.,;,..I~R~o;.....P~Fi~r..<....:; J::...j,=,e ~iI---- BORING NUMBER: A 0 c.. -6 
c 10 0003 DATE: J'C4~ ( /9' "7 , 

DRILLING COMPANY: 7'Gu GEOLOGIST: :1()~,., ~ 1J.~.£k-.1r. 
DRILLING RIG: S II'Q Jf.}t. probe. DRILLER: A ... J .. J.l1~~ 

MATERIAL DESCRIPTION PIOIFID Reading (ppm) 

Sample Oeplll 

~ 
Sample LithOlogy U 

No. (Ft.) Recovery Change Soli 
S 

and or I (OepUllFt. Oenslty1 N 

I L CcxIsistanc c Remarks co GI 
Type 01 Run sample ) 

ICoIoI 0. ~ 
ROO No. Length or '''':,W', .• ",'. Malerlal Classtnc:at\on S E 0. .. 

or ':> . • E :! 
Screened II) a 

~"k ... Interval Rock": ~ 
HanI_ 7· f)"o/co .. ,,,.k ," 

I / I,~'~ 
, . 

~! f, .... tJo~,:...~ ,'~I~J.j Q,.J ~ h{) 1.5hd- .'1 00)- . 
$ti' 2 / l " I/~ vv 0.,. ~o"; ... 1 o.e 00'" 
0/-1 ) / ,I 0.0 bf!,. · . ,... 

4 ~ /1 o·e 
lJO)- )' / 1. b~ f:· ' ,H~ 'r-t.tIl,";'"" h, (;.01.0( ... ~e.. QVA;"II ~.sl.:l /VC uv I i-(>(kJ Q( :it) 'a:;lI 

~ ~ / " 5q~ l4f;lIft Clur~ ~., -~. o.e , . " !z. = ~atJri..,~ -r 

001 7 / /I I , (J,e 
" 

'8 ~ 
> II I , 

~ · < 

~1~ ~ / l../~eJ fLbt"~ J.I t'\.\, ~""~ sQ .... L-t ~p NI\ i'V ,i I 0.7 lJfOlJ/ ' .. ,. J: -l"L 't'! 

'0'(" 10 / (Of 'It. - '"Ii- ~I"",,", t-o C~'-4"'e ~ .... ;".wA 5~ o.Q .I ••• ~,. ... S·-.I, . " 
11 / 

. . ~t;d; ftf 10.~ we..1/ 5P Dr> ,I 
,:, : " -

5Dr Q '" " . 

/ 
, 

, . f).O I)-
0 If t I 

V • ~ c 

pt>J ~ 1'7;) / " {i'~r 0 .- "':711 .,r'M, h ;;:t'~t'-.. ''''4;'''6~ ~V 1v'C' uVCL:ccie) 0.0 '>0 06 /&t·l. () IbN SQ .. J ""i c ....... s(,~f'W,,' 
'II' 

I~ /' to I"'GI"'~'!M\ 0.0 Q 

I) / .0 . 10.,,;: /1 0,0 O"'wo , 
H / 0 0 I' I' O,D ,I) 

17 / 4{u~ ......... ", 

~j' J-;~ k~,;,.,.,..., "('",~eJ ~IJ NO U V cic,tctl 0·0 I~OA · " 

~,~- / tJ"'...-~ :i",f\~ - O~O l.:si - I ~ l:Jn, 

~~ Iq / ' . ,I 
(,.lJ'10,(0 ao · , 

~O / 'v . " .. ' ~ .. . I' i.e. VC"":1 fM<)'sJ.. ~,l) 

;)/ / 4~ "Oll~ 'I~'( It ~'14_ 1""~ ~\J I~o(h No lAVbkLk 0.0 10 -I. .,;:., 
00) ;;1 / ov~ s~"cl J,/~~J.. n.cllhq 1·7 I~d- ~t'O ..... 
D~b .. 3; / ( , ~,t:..t. ... -
()b'~ ().} 

~4 / ,l/ ' . /1 we.r po 
.....-

./ 
• When rock conng, enler rock brokeness, 

- Include monitor reading in 6 foot intervals @ borehole, Increase reading frequency if elevated reponse read, Drilling Area 
Background (ppm):r-I --, Remarks~kh.l! c~~ij;tJlul "gi)rl. AA4l'd~eJ .s'kel (1tSIn, ~ 'In. 

Converted to Well: Yes No ----



BORING LOG 
pageLofL 

PROJECT NAME: BORING NUMBER: 
PROJECT NUMBER: DATE: =~,........~~~~---
DRILLING COMPANY: ---L.~ _________ GEOLOGIST: ---:pu::=-:~~~coz. __ _ 
DRILLING RIG: DRILLER: 

Remarks 

' .. 

- -
~~~~~~~,--_~,_(, ~----~-+-------------------+~r-------------r-~-r~~ 

,., ...-. -

• When rock coring. enler rock brokeness. 

.. Include monitor reading in 6 fool intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------------------------
Drilling Area .--__ ....., 

Background (ppm): 1-1 _-' 

Converted to Well: Yes No ------- WeIlI.D. #: __________ _ 
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~ 

BORING LOG 
Page j of.2... 

PROJECT NAME' NZAoP '::;fJ~ BORING NUMBER" 4,0e, .. , 
PROJECT NUMBER: ~CJ~' DATE: :;L,.', /0 /997 
DRILLlN~ COMPANY: '//!2J GEOLOGIST: ~ '" -~ f.J c,l"sJ..v 
DRILLING RIG: ~j.",.J.. pn}.~ DRILLER: AttJ" )/,~h 

MATERIAL DESCRIPTION PIOIFlD Reading (ppm) 

Sample Deplh Blows I Sample UIhoIogy U 
No. 1Ft) ror Recovery Change . SOlI 

S 
and or RQO I (DeptII/Fl DInIIIwf N 

~ ~ C .. III 
Type 0 Run ('f.) Sample ) ConsIsIac Remarks a. :. 

I RQI) No. Length or 'I Cola MalerIaI C\assIIIeatJon S e D. ! • E Screened « . II) :s Int8rvaI ·ftock :c 
~ .::,:: 

'-'1 y~ / I. ~ I' ,. ~,." f.;... -J-- \ ----- ~ MIAVd~JJ QO ~". ',1 I't~ ., . " 0- ..I 1";A..c.t_J-oC 
1"1{ / 1 . .' ... ~ S-b I 

tI~ s', • 

/ 
. .. -

" 
~J - • -, .... ". 

/ - ... .', -S''l.- ..... 
, 

1>.5 !) 
$") / I.~' . . . 

/1 I' ,fA, U 1/ rJ Ju.ht H'I- .,..c:.~ ... , }v o."() 
1"- ry / L 

" - -... -.. .~ 

s-r / ' .. - -- -• 
/ 

,. " 

l~ri"'1j.~ ... lof!e J 4t -If, , . '.~ .. I- - ~-L' ... 

/ e!1""',,~ +-'''r(.. 

/ / 
/ L 
/ / 

V 

/ .-1/
V 

/ ,../}Y I I 
/ ... "1' '7 
/ AJ U/ 
/ ~~/ 
/ / 
/ / 
/ /' 
/ V 

,/ 

/ 
/ /' 
/ 
/ 

• When rock coring, enter rock brokeness. 

- Include montlor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: --------------------------------------------
Drilling Area ,.....-__ ...., 

Background (ppm):L...! _.....J 

Converted to Wen: Yes No ____ _ WeIlI.D. #: __________ _ 



BORING LOG Page_l_of~ 

PROJECT NAME: ..;,N~IR::o;:O;.P:.....--.:.....;Fn;.;.:·d;;.:..;le:;..cy _____ BORING NUMBER: AGe -007 
PROJECT NUMBER: 6966 DATE: 128-:J.l-~7 
DRILLING COMPANY: TEG- Midwest GEOLOGIST: JOhnG Webster II 
DRILLING RIG" Strataprobe - DPT DRILLER Andy High I &'e+t h)4wjld 

7'-10 

/I 

o. 

." e PD 



BORING LOG Page~of -.l 
PROJECT NAME: NIROP - Fridley BORING NUMB;;;..;E;;;.;.R...;:.:-+,-~=~~ ___ _ 
PROJECT NUMBER: 6966 DATE: 0 -
DRILLING COMPANY: TEG- Midwest GEOLOGIST: -r-~~~~:---""------
DRILLING RIG: Strataprobe DRILLER: 

25 1 ./ SU 
1/ rr'LLA. 

40/ 

45/ 
46V 
47/ 
48/ 

, ( 

c> 

' ... 

• When rock coring. enter rock brokeness. 

MATERIAL DESCRIPTION 

\ ... 
..,.,..=---,-,-,i 

.~ .. , 

" 

u 
s 
c 
s 

~ Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------------------------

PIDII'ID ft •• dln, (PPII'4 

Remarks 

Drilling Area 
Back.ground (ppm): 1..-----. 

Converted to Well: No ------- Well 1.0. #: ___________________ _ Yes 



BORING LOG page~of~ 

PROJECT NAME: NIROP - Fridley BORING NUMBER: ~~(W; 
PROJECT NUMBER: .,,:;6;,;.96~6~...,.----,-______ DATE: c>~=:qJ 
DRILLING' COMPANY: TEG- Midwest GEOLOGIST: Jonn e star 
DRILLING RIG· Strataprobe DRILLER' Andy High I 

MATERIAL DESCRIPTION 

50/ 
51/ 
52/ 
53/ 
54/ 
55/ 
56/ 
57/1 
58/1 
591/ 

• When rock coring. enter rock brokeness. 

-Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: --------------------------------

Remarks 

1/ 

Drilling Area~---. 
Background (ppm):\ L.-_-J 

Converted to Well: No ---- WeIlI.D. #: _____________ _ Yes 



BORING LOG 
PageLofL 

PROJECT NAME: NI~O~ - F ..... ,~l"t3 BORING NUMBER: Aoe· 14/0' 
PROJECT NUMBER: 6 '6~ DATE: ~ ~L l2."7 
DRILLING COMPANY' --,,!IToL.E-!-f:,,~-------GEOLOGIST· :i::\ ~'1jc.".s wE 
DRILLING RIG: S "'",. l... (Jt'P w. DRILLER: ,tf.~ 4 1J1 .. II., s."" / JI .. ~ Ih~1. 

MATERIAL DESCRIPTION PlOIFlO Reading (ppm) 

Sample Depth Blows I Sample LnrIology 
No. (Fl) 6"' or Recovery Cnanga SaIl 
and or RQD I (D8pth1Ft DInIIIWf 

T~':~ ('4) ~.: ~ CI ! "'~cdoiC<::~~~ CJassllleatkxl 

lmarv. Hal:" 1:;::i:,.: •• ',., 

: I~ ~,~ '",.i ...... .I."'" ... , n 
, . "."'" " ..... " .. 1 

" 
r.", 

• . . . 
~I/ 

0 

.),. 
~N'" 

~, ......... s ... ,""'" S""'~ 
wI 2. l" 6",,_ .. ,\ 
loc/l(.~1 

- , 
-

-? 
. -

(b/ 

u 
s 
c 
s 

.... . 
5~ 

Jj 

S~ 

Remarks .!! 
Co 
E 
I 

tI.C 

~c 
~ 
-

/OA 
-
. 

I' / ", ' . 6 t) ~ t. /9. h TO(. -
'2,,0 / . . S" 7 $ ;,"J, ",,.,"n. -

N 
~ L GI 

.!l i Co & E 
~ ~ 

.. 

11 / {f:'!" : .. " ··'·1--_4~:;.;;.·'.:....:'\+-fJL;I-:-~."'CA::!:-.J...=--~ __ "_""_'_"""_-F5W~.:....CJ...:....~ 4-____ --t-G_.Ct-+-+-t 
()O -,.- /" - • 

75b ~ 1-0'" ).7.. /" ',';" 
Or- 2.') / 

, ' . 

• When rock conng, enler rock brokeness . 

.. Include monilor reading in 6 fool inlervals C!I borehole. Increase readin 

Remarks: I 

WeIlI,D. #: 003- TIIJ- croCI -01 
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BORING LOG 
PageL of ..2. 

PROJECT NAME: N:ttO(J -6.01 It,} BORING NUMBER: JrO( -~;~ 
PROJECT NUMBER: r;-,~ " DATE: 2a1L' 
DRILLING COMPANY·-....I7L..,."'-"'=-=-------GEOLOGIST· :t:"",Z;"s ,...,zt;.. 
DRILLING RIG: Sf--"., J..c. Il~ ,u: DRILLER: ~~A ~. I-t..,,_ IA ... J .. 1.h~4. 

MATERIAL DESCRIPTION PlDIF1D Rndlng (ppm) 

Sample Deplll Blaftl 8IImpie L/ll'l0i0gy I':,? SolI ' ", .. • U 
No. (Ft.) 6"" or Recovery CIIange S 
and Of" RQD I (0epIII/Ft. '*;{',; .. , c =t 

.~ L Type 01 Run 1"41 Sample 1 • .~~ Remarks 1 I ROO No. LengIII or ,,";'.::; .:' 1IaterIaICIauIfIc:doit"' s J 
ScrMMd ~.. . ....... ",,:,,~;}\::'::': . ~'~';L~,,; • ·8 IIIIIIrnI :I 

:'::.'. L 

I.) :/ ~. t .. " 
I tI .. ,1. ~I';."..~ __ ,~ ~I'~ 

~cJ OC 'c ....... i>-- " ..... ..4. 
()t • SfJ-

z' :/ 
, 

(lCl "1-07 
tH :/ 

' . 

.) 
0 

IJ 

)-, 

0) 

O· 

3 
If 

: 
() 

2,7 

2..g L 
~6- :l-1 :/ ,-P"I- ~-/K + ...... ,.....- AJ: U~f.. 

5c.J -~ ... ~ ....... 14.. ... In;~ SQ"';'" 

'0 :/ 
'f :/ 
;)2- :/ 
:/ l+oo~ 

. " 0...1-. fl-v...JcI""'~ S"'''''''''' "",H 
3:> I' /" ID.- S(> "'-'j · ' ' 

",,;J..-" vc. £oM .. .,. ..... eJ 
~·oov 

=>'-f / t.·, ,c .: .... " 
5c(".J,~ ()I\ •• -0 ; •• ' .... ' . 

)) / ," .. -
· 

:36 :/ , - . 
)Cj -eo 

lJ7 :/ H·.~ .' 1:--' Ve'l 4; ....... ,., ......... t--
~ ~~ l"t'(.o<t"l 0"""" ~."-'- .,,,., (~ :11' .. "" d 

:/ 
,"',10' 

.)"y .. {o.: :', 
. ' 

" 
,' . 

)'1 :/ ">,:.: 

/ " 

"ic 
. - -. 

~~~ '-(I :/ 2[-1 .' Dot,...~ +I"'-t ' ..... i .... J h V'e4'~.{,~ 5P . Itsr-r(~'- iar .. j",l!..oJ fA ",...1 

'-fl :/ 
'-1) :/ '. 

4Y :/ 
'-If' :/ 02 hoi-- . P",? ~ J; ..... "va..~ ,.....,l 'oJ/ 5" I~ ~....., 6 .......... ~;ih.. I .. , .... ,' .... 

~-.)O _'1ft :/ /1<\-.. 1--"., )( .., 

~ -/Z. 
... 
-,. 

R '1>j :/ - .. ' 
, . 

--f¥ :/ --· --

~ /' 
/' 

• When rock coring. enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse reac!. 

Remarks: 
--------------------------------------------------------

Ol; 

b·C 

O.C 

0.( 

o~ 

Drilling Area 
Background (ppm):l r---, 

Converted to Well: Yes No ___ _ Well 1.0. #: _______________________ _ 



7;0 

BORING LOG 
Page -1- of 3 

PROJECT NAME: ......;...;.N.:;:.J.=-:~~O~(.>r---.:...h~tr...:..' ·=-d=~;.,,;-___ BORING NUMBER: II C-l 9/, 
PROJECT NUMBER: , If '! DATE: 07 - :;2:2 :.. ~ 7 
DRILLING COMPANY:---::r.:::'-;'E'~?2!F---------GEOLOGIST: :::rd<~ 6> CJeJJ.I;;ZC:;CB 
DRILLING RIG' SM ~~t'Dk DRILLER M.v~,t1 f JLd ,.... 

MATERIAL DESCRIPTION 
Sample Oeptll BI~ I Sample LItIIoIogy 

No. (Ft) 6" or Recover, Change SOIl 

and or ROO I (Deptll/Fl Densltyl 

Type 01 Run (%) Sample ) ConsIStBnc 
RQD No. LengttI or Y Color 

SC .... ned .:01' 
Interval ROC:k:. 

HanI_ 

u 
s 
c 
s Remarks 

PlOIFID Reading (ppm) 

,~ )// 

SLI/ 
.' . ·.~.I---+--+---------+H-------+--+-+-t--I 

II 

1/ / 
1/ / 

/ 
/ 

/ , 
/ 

/ 
/ 

/ 
/ 

• When rock coring. enter lock brokeness. / 

- Include monitor reading in 6 foot intervals @ '{'ore hole. Increase reading frequency if elevated reponse read. 
Rema~s: _______________________ ___ 

o·t. 

Drilling Area.--_...., 
Background (ppm):L-1 _......I 

Converted to Well: WeIlI.D. #: __________ _ Yes No ----



~ BORING LOG Page _, of.1::.. 

PROJECT NAME: NlA of· p;,.:J1ttJ BORING NUMBER: "O~-/JIt"l 
PROJECT NUMBER: ~i~'~'~'~ _______ DATE: 07·79 .. ,'7 
DRILLING COMPANY: T£ 6. GEOLOGIST: ;yp~ (;, t:::Wi,4;M; 
DRILLING RIG' S.J.y..kQ.YJ"~ DRILLER' M .... " VI.f.lf,l~ 

MATERIAL DESCRIPTION PlDIFlO Reading (ppm) 

Sample DepCh Blows I Sample l./IIIOIOIW U 
No. (Ft.) 6" or Recovel'll CIIa~ SaIl 

S 
and or ROO I (DepIhIFt DensI¥ 

C ~ 

~' ~ Type or Run (%) Sample ) ~ Remarks ~ 

I !Color _C~ 
r:a. 

ROO No. LengIII or 'f S E i 
ScrMMd or ·l· . .1 E 
InIarYaI Rock .. .1 5 

HaI'dMa -. . ::~::'?:::: :;.... 

'r: ~j •• ) / J,h .. " ' , , 

I~?"t Fi~ !) .... c,......,., :»_-.t 5P O,l -011 f"tCGWoo · , ~~- No uv khl-eJ 
II ~ 'l.. 1/ 17'-" 

J / 
'-I / - , , 

S- / ,",.. _. c. 1,., F",iv.. .,,_.~. Sc-.,.A W1~ 
~ AJo lA v' d..t kr 4tJ c D.c tt .... v .... :-', 0 .... 

.s 0-' ".'1"""'~ 

175'5" 
C1' ,-",... 

" / 
' . : 

(> )-Ol , , 
t 1'\ 7 / . , , 

~ / 
e' 

"1 / ''''~. , " 
\"I)~ +,-. :;_,.......,. 6a ....... ~, 

No uv d-.tkt ~d t,lCl> ·t~.t"" , " 
'Oi,... 

}O / 
'<00)" 00) r'>v-

I f 1/ " , 01 - O)~ 
~ 

/ 
, 

I'L ' , 
, ' . 

/ , ... '. . 
L. I,)" \0 0'-'- I-;;v... ac I] 

, . 
~p N. LtV cJeI~,lftl J'f'c,.g"( ( ~ , , "_,~ :lMrwA 

J<i20 OJ 
1)-)1) 

''-1 1// P .. ;cN " 

Jf / 
) " / . 

· .. 

040 
(0) )0- 17 / /~~ , . itB!'- fr;"'" CIIoo.,.). ~I-

~ 00 01) '0(". rl"con, (, ,,0' 
.. ..... ,~c.( .)Q ... '" I~"'-'L"'!,. No~~J · . , 

()~ 11 / '. 0 ... . ~ ,V1'VC' , • 0 /1 
.• :; 0 

I'} / ' CIo,~ 
G,w - I C), 7)1oc . ' -~ e) 

VO / i·.'O'~· -
/ ~:. 

.. o •. 

~ ~i_ --" --- ~f~ ?) · " pw ~+ 01. " .1 ~_ ~,,.. J.. .. j~ .. 
06 ~Sf)" / 

\ Ie • 

;''2 I' 
. \ " .... 

'110 f.A Ij d ( lee. ~d 01 ~nl.- ~ <II: . , 

B~ ~3 / -.' 
\ ' '. 

~ 
;H / 

, .. 
. 

/ 
'When rock coring. enter rock brokeness. 

~ Include monrtor reading, in 6 fOOl intervals ~ borehole. Increase reading fr~uency if elevated reponse read. 

Remarks: 1-\0.'1' b I..,...a..~ ,,, sh(h.1 k ft.? fe,t,t' 
Drilling Area 

Background (ppm): r-I ---. 

Converted to Well: Yes No ---- WeIlI.D. #: 00) -TI.J-QI:l-o, 



~«D BORING LOG Page..L of ~ 

PROJECT NAME: fl/JoP - FioJI~ BORING NUMBER: !toe· I?~ 
PROJECT NUMBER: .......:,~'u(,~, _______ DATE: d7·J!Ir-_ 
DRILLING COMPANY' Tr.;' ~ GEOLOGIST' ::r.:;t;:~ ~ u !oJ.....-
DRILLING RIG: :2 ;:;;:t;.1!.~ k. DRILLER: A~ JJ,~' L, / M_A.""'~u:. 

MATERIAL DESCRIPTION PlDIFID Reading (ppm) 

sample Deptll BlOws I sample LIthOlogy U 
No. (Ft) 6"or RecovlIf) Change SOlI 

: .~ .. 

S 
and or ROO I (Oepth/Ft DensI¥ 

C :I 

l L Type 01 Run ('4) sample ) CansIstanC 

~ 
Remarks 1 

~ ~ 

ROO No. Langill or 

<~;~;.j 
MaIeNI ClaSllftcaUon S E A. i 

,,·;'!,"': .. i· . * 
, E Screened I:' .'.' 

.. 

.1 is Interval Hard_ I -. ',.; :~il:r::~; 

I~r / I~f-" ~ ~ ~.'"'"' ~ ~ '''''''14. S~ No J.t II (LJeJ,.J DC p, .ft. · . :7-'~ S#io ... 01. ' ... 
~. ~. 

I?~ / · ve+-· ' I') o7~ · .~ .... 
f) 

127 / 
' ~. 

· 4"~ ': -0.: 

~1 / 
, 

, . • ,,° 0 , 

&4 ~:~ / t.e~ 
J' ... ' 

~ f,-, c. $""~ ... ~ ~ ~, 5 ~q '\ '. " lAJ~ u \J J.Ju tfJ 0 " . ... , 
c~ ~() / · . , : .. 

"c 
0 
&! 

o 

c..: 
() 

c 
173 'f 

/ 
· , . 

)f · .' ' 

3'l.. / ~. 
,. 

~,~o-b) / 
, I ~N., ,.,.u, c-,,' ( ,.,. . ....,cJ 

Uj) ~t~tJ J ... . - Sc;; ND ~"J-~ I S"~ 
~ :;'1 / · · 

L-'S · /. · ,', 
)5" .. ~i · . 
:)6 / ~ .. ' 

" -
1)7 / ~t.. 

II 4'" · 0 
i) 0

0
, 

~:):...... ",).... '. $ ....... ), ,'" 
Ct I 'IvCl( G1 </.;.vc I 5w lYo~ 

l.> • s-' 
)~ / • t; 

le.,~ ./ "" 
) -10· \ 

...!1../~"'~ c ( h~$' l.r , ~ ;....... 

/ 
.0' · ,:!","J<I 

J~ .;; ;, 

LjD / 
0 , 
~ -

)-)'> '-(I / J()i'o~ .tM.I4<'" ~c._tr< ~yJ:3h", It.-! b~ 10/,·/1 veu>ve. .. -............. s~~tJ 
01\ 'It- / · U"""" /O·"-(J .n,"" 

- Q o4owJ":!J $ ,')}- 0 .... ~ 

'f') / - J/o u 1I cUkc/.J 
~~ / - 6..,,1 f5 0 ... ,:'", • -l3Q~e.1 e., fk 

/ o£7 
..I j,,~v,:f Iu,~ =towA 

~/t'~+-. ''IL .c.'" 
/ ,d I~ 1-J~, r ;....!'LMc;/ .pl't>~.t.~ 
/ W'0 111'7 

l£."I/~S~~ 

/ /0 ~u.I.ISC OL-(tf., .. ;M"- .f-

/ / 1,~, h h:""" 
v 

• When rock coring. enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area .....-__ ..., 

Background (ppm):IL... _....J -------------------------------------------
Converted to Well: Yes No ----- WeIlI.D. #: __________ _ 



BORING LOG Page-l-0f L 
PROJECT NAME: 
PROJECT NUMBER: 

NIROP - Fridley 
6966 

DRILLING RIG: 

Remarks 

, .. 
. ' 

t---t--r--7t-~ t. 

~~~~~--~---4- ---~----~~--------~~----~~------------_+~~+_~~ --- -- -



BORING LOG 
PageL. of ~ 

PROJECT NAME: -.;..;N,..::;I;....(/.....;o;.,..(J_-....:r._v_'~J%.;;;....o.<.. ____ BORING NUMBER: /toe -0/' 

PROJECT NUMBER: I." " DATE: ()7- .;Jf.-'n 
DRILLING COMPANY: .......:l!7j~e:L..Z...o,=---------GEOLOGIST: :;ro """ <:; i'.h-" s h .... it 
DRILLING RIG- 5I-vc..k"wfu., DRILLER' M,..,X M.!4/j ...... /tJ.,e.Hn$~, .. H·1d 

MATERIAL DESCRIPTION PlDIFID Reading (ppm) 

Sample DepaI Blows I Sample LIIIIOIogy U 
No_ (Ft) 6"" or RecOV81) Change SOIl 

S 
and or ROO I (Depth/Fl Densltyl 

C = i L Type 01 Run ('4) Sample I Conslstanc Remarks t I RCD No_ Length or y CoiOl Material Classtnc:atloa S E .l 
Screened Of' . .1 E 8 Interval Rock t1 

Hanlness 

~ r>-56 , / 'J.~_ ~"lI' f/~"'''''_ ~ • ...,.4 ,-,/'.1..--
~ N~ ~vcL.k4J 0.0 ';{ c,ov • ., 

~.I""" 15 '''' ,:,. "'·01 'c \0\ --
2 / ,;..., --..... .. ' . ;,. s.~ "'-~$-;- ,.- .. ~ , 

G II ~~"'" (,) ·7 » .. - .. '""- '!""" - """" kJP !J-"', ........ .-. 6/~" .~ S~ IV"J 
" .. --..:.: ,. 

) / · . ~ :-- .. {,.wi.' ;;/J - ~ill ,...j(,,~ I 
rr..woIet'u -.. -'- .----

l( / ,._" ~p 
, 

r / 2f-<o<>1- T4 .. \fU') ~i .... ~Y1t;~ ~ -ff <OolC~ S "/k. s"..:J.., --

/ -' 

(, -
•• -)0' / 0·) o ,,- o~ -, 
0 

/ ~ ./ 
o<D Y) OJ / I~'(o T~" ":Z"'" ~ ,.-..i-.o ''I- S'" .'1 <- 0 

\J~A"'C I ~ t""WIV'- . 
;) .. 

OQ. ) ;} / • .'} 

" I ( / co ·5 

/ 
; 

I'L- --

If) / 3J·uL 0 .. ,( p,.:.., -' ~ ,--.I P--<. 
~w -,,~ 

<!!>' LY- ""'1 t4t, '1 ..... .r~-

[; '-f / ( !"i--- -I' 
' , ,. 

0) :;6 - () / 
.. -01 'Oy- , 

, 

/ 3.9 (10 .' No!-V.I.~ ~ , , 

0;- / )4-~ 
, . 

r"" {; ....... f..........,..i-~~"-;!.. .,')- / 7 , $W J.O 
01 _f>.;'_ ~t"-.J'\,..1...-, "1 ....... ,.-.-) r~ 

'f to oft 
11 / 

' , .. . . . ,., 
/ 

~ 

1.7 1'1 
. , , 

,-

1'20 / .. , ~i)~ - " 

'<.-no 
,; ).),>- / ,·r ~...,\- O-JI( i'~'~1 (..~.Ist.,v(...., 

JI ' ' SW U«..f- 1.1. Ir>''''o ..-( .. ",,\ · , t1.-.. C«..H CI .... ;,'~ 0:;_--' ... .-e~ ., 
)2 / ,0 0.:> ~ I ""!1.ct .,~"'<.-, · , . 

01· .... , . 
/ 

. 
)') 

0 

t?i / Ii 
"L.. /' 

/' 



BORING LOG 
Page2of~ 

PROJECT NAME: ......L.:.N~I";::tB+O~P~-P;~YI:..¥c1;;..;.k~t):::J-__ BORING NUMBER: 110 (.. - 01' 
PROJECT NUMBER: bCfIJG DATE: ~7- ;}6-<;-7 
DRILLING COMPANY: _...:.Te~Cn:L---:-______ GEOLOGIST: -- I. ... 6 we:k!t&Jl' 
DRILLING RIG· .51-w.J.,..I)t'Vb~ DRILLER· ~~ /U,./-I.,·StM JI!w~I+-fis""J, .... M 

MATERIAL DESCRIPTION 
Sample Deptll Blows I 

No. (Ft) 6"" or 
and or RQO 

Type or Run (%) 
ROO No. 

/ 

/ 
/ 

/ 
I 

• When rock coring. enter rock brokeness. / 

u 
s 
c 
s 

- Include monitor reading in 6 foot intervals @ borehole. I~c:rease reading frequency if elevated reponse read. 
Rema~s: __________________________________________ _ 

PIOIFID Racllng (ppm) 

Remarks 

0.0 

Drilling Area ....--__ -, 
Background (ppm): 1-1 _....J 

Converted to Well: No ---- WeIlI.D. #: __________ _ Yes 



BORING LOG 
Page_i_of L 

PROJECT NAME: BORING NUMBER I9-Oc - D/7 
PROJECT NUMBER: 12~~b DATE: 07-Z')-c;.7 
DRILLING COMPANY: T~v, GEOLOGIST: Jc.>k."" ~ LJd." I-eu 'F 
DRILLING RIG: .sfy,. ht ~ .. ~$.. DRILLER: A-tvL., fh; '" /.." .. ". i. M JI..~ 

MATERIAL DESCRIPTION PtDlFlO Reading (ppm) 

Sample Oeplll Blows I Samp~ lithology U 
No. (Ft) ror Recovery Change SolI 

S 
and or ROO I (Oeplh/Fl Oenst¥ 

C :if 
~ L J! Type 0 Run 1") Sample ) Cunslla8i1C Remarks CL ~ 

ROO No. LengtII Y 
'" " Color Material ctasstnc:atlon S E a. l or 

Screened « . . .: E i !i • 
Irarval Rock ., 

HanI_ 

I / «~""' 9 ... 17 F-~ j--"" ,,~~"'J. 
J~ ~-51- ·5~;4j..r...>e.t ()O ~-~- I.) 

". """ I~H_ -
() ~t3t, 1.- / ~ 

(~";.: # 

, 
-

/ - .. -
~ ~ - -. :)., 
'-f / -:-.-:. < \.f. I -' 

J ') 0 C) .,-" ~o p -so- )' / ,.f"foJ 
~-':".:- fl·' ~, ...... ~ ~ ,.n~"-.A 

~Q Ut + ).2 rz-oZi ~(.,D'~ ON>o, s,"'; j,,_ tl/ .. JI s~.,';' • .J 
"~ 

Qo'\. b / - . -
~, .. )o 

sd~ c,~ ,.... 

..?) - "-

/ 
-. 

7 - -- -

~ / 
.. - -

0 c,"f) - 1 / 1"'-1\ .. .. Ll "', .f,-....... ok ~ 8.r·; ... ...J 
~vJ !~ ~~....:w...., - ()~ 1> .,.,rJ. 0"'..,<; '" I'e.. od~_.-I '. -0 -v", 

/ 
.,.~ .. i"1> II " lv4sh 5-...11 .?~ I'l /0 re.c...4I'W(.r - -r .... ....... ' 

1/ / "~-~I- ,..: ), '1! 

/ 
.. - .. I 

12- ." -+. 'j! 

/ ~~ot 
.. ,.' r,,,,- _J ~ , .... ,~ 

)·71 o· • )1)-
IJ 

.. 
~v 7- :)~- r>'tc J " 

- f>'-- 50. .... .', 0 ~ 

0" h '/ ..... I 
J. j I 

/ 
'. .. 

Ii' J 1 ; 

/ · 1421 J~ . . 

/ ;2. ~.~ 
.... .•. 

!P.,fo, t·,;.,.,., ~,,-,, C~"'H .. ,..... ... ~.~ o -')1)- 17 · '. SW o 7-0,! ;'Pv~"" · , t>J- ~...,.\ ..... LIe£. 4"""'el , . 
t)f\ 11 / "' · ... ~ 

2.0 ~~, r 

1'1 / 
· . . - -, ... -.~ 

]0 / . . 
.-.,1) ~ Jo )II) · ~ .. 

f~Y ']1 / I-tho~ () .. .I" Cr"'-<. j'~'''''''' Sct-..d 'S,. "",L r~ o 7-~ r('~ .... ~ 
o 1.. 

11 / J -
'lJ / T 4 -ve-

'l~ / . 
17" ./' 

7' 

• When rock coring, enter rock brokeness. 

~ Include monitor reading in 6 1001 intervals C!l borehole. Increase reading Irequency if elevated reponse read. Drilling Area 
Remarks: :T",\J...I{.J ",<1/ +0 ;;'7 c..,cf 9,1. 71'Vt ,\ }"''1ke.--~,trod Background (ppm}:11 

w/ {-!itA 't.' p ~ • j '£reI. 1'b,. JC.~t'Y4 ;, ffi:y-./ """S .. 'I f.o.J. roeJ ""OJ.\. ... .slep...l /'"""";'~ tit J.(:=;r;;T! 
U;u hitS ';C)·lfT<2c' 

Converted to Well: Yes -,0 No Well I.D. #: ~f)o~'3~-_fl,../.;........::....-_____ _ 



BORING LOG 
Page 1:.- of 1:::. 

PROJECT NAME: .....,N~l~a~Q'-!(J---'-h:..--.;....;;'",;.:d:....:...;)e:,:.,..L-___ BOR�NG NUMBER: 40 C -Q/7 
PROJECT NUMBER: £ ii' e:, DATE: 0' - 2. S"" - y-, 
DRIWNG COMPANY' -1~1e~G.~--------GEOLOGIST· :rot.."" 6 iJt,~ k"O' 
DRILLING RIG: J. f.w. r;. tJ~",< DRILLER: hwJ ... l-h~t. / M~ "} Jt1.II.,~o ... 

MATERIAL DESCRIPTION PIOIF1D Reading (ppm) 

Sampll Daper. Blows I sample UIIIoIogy U 
No. (Fl) 6" or Recove/l Change SoIl 

S 
and or ROO I (DaptlllFl 0ensIIy1 

C fit i L TypeCII Run rr.) sample ) CoMISI8nc 

iColol 
Remarks t ~ 

RQO No. Length or ''1 i'f";:"< 1IIt1'" C~Slmeatkln, ' 
S E a. .I 

ScI'HMCl « . ; E 
Intarval -Rack ; 8 

Har"dI*S 

179 
Ioo)·)!l ;;? ./ '7f ~ . " .. 

~ ~;_ -.J ........at,;..,. ~,.,;.v 
3.S' " (- ,. 

0 1017-": "(c.OcI > · . " . s.-t - ,', 
-~ 2b / .' ~-(, "'" 

1'27 / - .,. 

1~8 V · . -.)/). b.'f / I r:-t- -' ~-;:. f,...... ..,.J... ,....j--., .....; .. , ..... ..1 1./ .'?:.~' 
, 

~ ' . f ........... 

/ · · . Cf,,-<-

30 
. . .' 

/ . '. 
JI · ' .. -" 

32- / 
.. ' 

(j:. 

/ ~o {(,c 
· .. 

I~ f.-""""", '/ aVlt {" < c .......... '-" - !)-
3..> ~ ~ I, /" ~ In...., · ... NOli I~' ... ,,,,,,u...A • /.,""......,,1 

/ 
· ':, 

,:>,'/ )"/ 7 ,',0' ? 

J(' / ... 
'- , . . 

/ · , 
:{, , .. ., - . 

00 p~to D7 1/ I~oj. : -. d·'t.o f,-........ /~ o...J Cc' .. ~ .... >0 1.3 - . 
n 17 - 0 ; ...... .., .' 0"'" (j.lo,·".J ,S"-cA 

br. 1/ 
- L<i 

1)1' 
.-

-. Il'· ..... 
" 

') 110 r . 

)'1 / .-
· 

/ 
, 

lfO , .. 
~ ). jl> 

'j} / I~~" \ .. ~,r- (~/~I co .. ~< ~ 
J.~ . j\J ~I 7 ;,/1. ;'> , 

\.:" ~. D.V'" ,,~_ , ...... " .. <;v~;r<4.J 

'-It / · '. ~ J..,.J I.J / ~". v-<-{ 
t .-:- .. ~ ~ 01 .... 

/ 
.', "" 

tfJ 
t", .• _~. 
, .-

i..{VI / 
:-: .... l. 

, . , . . 

[/YO 

00 ~·so· ~) / ') 1-•• 1- .. :'. '.~ :~ o-,/t I"~J ~ I CO,"""-<- , .... " ~~ 0.' DI .. J1-A .. tr.ovt.:> 0--.- so,,, .~""'" ,'" h co. 

ILJ ~ 1/ =--; ,e. ...... ""It-~ r.: , .. ,!:) In 
--.:; -

y7 / - --- -- -
lf~ / - -- -- --

/ ~~,~ o 7 ... Z "'=-r p iLLiliz-
• When rock coring, enter rock brokeness. rL 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse r . Drilling Area 
Remarks: ------------------------------------------- Background (ppm): L...I _-..I 

Converted to Well: Yes No ---- WeIlI.D. #: __________ _ 
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BORING LOG 
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PROJECT NAME: ~N~J~~'-i-0_(J_-....;..h~V_,·J_b ______ BORING NUMBER: A-oc -01 'd 
PROJECT NUMBER: 6'''' DATE: 01-2'-97 
DRILLING COMPANY:......;::.::T,!:-:t;:~v.--------GEOLOGIST: ;ro(., "" G OJl~h.vg 

0::: 

DRILLING RIG: clJ-..k .,-o~ DRILLER: 

MATERIAL DESCRIPTION 
Sample Oeplll Blows 1 Sample Lithology 

No. (Ft.) 6" or Recovery Change son 
and or RQO 1 (OepthlFt DensIlyI 

Type 01 Run ('J(,) Sample ) ConsIsbInr: 

RQO No. Length or V Color MatertaiClasl/llcatlon 
Screened or 
Interval Rock 

HanlMa 

0< '~Sb , / ~:t~ c' '7 0.."" ~'~?~;--' (JQ...,J ~j ... .,e-l o '·t>I. .... - 0_ 1fA,. 1J1 .. c."'~u .. cJ 3-,JI---~~ / - C,.J) ....... ~, ... I 2 
J / 
'--I / 

/ i2 ~.cl- · . o,lr S, ....... ,..J.~ ~ ... ,......J~ ....... 
-)0 - )" 

,e~w.o.". • ~ ..... vj, .... ve. \ 
0 11.-.1 b / · O~ . . 

/ . 
7 · 
~ / 0 

q / 2~"'~ " -r •• /-i--v.. <j ,.,. ... ........,..t s--. 
rh~"", 

· " 

0 -)0- 10 / 01 - 0) 1, 

~12 
II / ' , 

(2 / 
/3 / 'm~ • IQ"'II. H,,- ~ ""-«4-.. ~ ,FA' ..J 

r'e<..oy~ · . ~(-~ J~~ """/}iift1\ ", ... ",;/ 
" ' .. -)0-

1'-/ / O/~";" . --
If / , 

If" / " . 
I 7 ~ )f..,.~ P"I~ tl~ ~ p..,J. _I,U-t.. G«.~ ,., 6,_ 5'1"":~ ~.:;....l cccycn .. 

o o -~e- Ii / . .... 
() 'f - oS: 0"",... 

t)" / ' . ~ ... 
'1 , . 

1..0 / -

?' / ~n-.r 

iVir~ ~ fl~o-..\ MA1- ,,.,...~ 
·s .. ~ 

07)-y') 2l / pI ~ ~oj 
()R.. '2) / 

l..y / 
...:::I:l..J ./ 

./ 
• When rock conng. enter lock brokeness. 

: 

U 
S 
c 
S . 

Sf) 

Sn 

~ 

~p 

II 

51' 

V 

)U 

II 

J{.j 

.).J 

1'1., WI\ I'f .. fI.; l "" I ~~J, lA,s/'-' 
PlOIFlO Reacllng (ppm) 

iii , L Remarks .!! 

I Do 
E I ~ E 

; 

J.b 

"'1 
J.:;-

--
J.7 

J.~ 

j),Z 
-

~~ 

J'(' 

~. r 
-

C·D 

~,j) 

2"> 
-
t2,/ 

~si ",y..eJ- o· 7 
("w - /9. &Jtf ro '- --

-
wet- -

S:S-

Drilling Area 
Background (ppm): II 
. 1'. I J. ~c~ 



BORING LOG 
Page 2- of .2.-

PROJECT NAME: -:.N...r.....;:I~R~'?'7fP"---.... 6.-....:.·,=oI..:...J~"-:II--___ BORING NUMBER: IOk-011 
PROJECT NUMBER: I~~ DATE: a...~-~f6 -u 
DRILLING COMPANY: rrE6t GEOLOGIST::t:,;: 2.~t'lsJUil 
DRILLING RIG' 51-vz.1... "vt)l,c. DRILLER' II.; ~}l.'SII"t J.2 ...... ..t4..5t.,.... 

MATERIAL DESCRIPTION 
Sample Deptll Slows I Sample LlIIlology 

No. (Ft) r or RecoY.,.., Change SoIl 
and or RQO I (Deptll/Fl Densl¥ 

Type 01 Run ('4) Sample ) ConsISIIInC "":': 

ROO No. Length =~ R~'~:"!~'::': y~a~ 
Hanl_' 

0/, ... 

2-7/ 

u 
s 
c 
s 

.... . 
." 

Remarks 

PIOIFID Realling (ppm) 

0./ 

1.1:, 
I (JO OCP'~J() / .' 

0'0- ~--~--~-----------------r-;-------------r-+-+--~ 
r:>~ JI / .. 

)2./ 
, ~--~--~-----------------r-;-------------r-+-+--~ 

1 , • 

• When rock coring. enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------------------------
Drilling Area 

Background (ppm): r-I ---, 

Converted to Well: Yes No ------ WeIlI.D. #: __________ _ 



~ 
?O 
0/ 

I S"'v'b 

~ 

()f 

BORING LOG 
Page :1J. of .3 

PROJECT NAME: -,-N..:..::I~~~~.Q,-=-P_-....:.h-"n~d~)("~~ ___ BORING NUMBER: /Joe... - D / F 
PROJECT NUMBER: 69' ( DATE: 07 - ;J. 7 - 97 
DRILLING COMPANY' -rEh ,GEOLOGIST' ~~ 6 we-bsk..-.iL 
DRILLING RIG: SI-J....mk DRILLER: ,4"dJ. A'Kt. /kell hsl.v;/rJ 

MATERIAL DESCRIPTION PlDIFID Reading (ppm) 

sample Depth Blows 1 sample UthoIogy U 
No. (Ft.) 6" or Recovery Change SoIl " ,. 

S 
and or ROO 1 (DepthJFt. DeIlSltyf 

C III } ~ Type or Run ('I.) sample ) ConsIRnc Remarks J! 

I lCoIoI r::L 
ROO No. length or Y MalertatCiauIftcatlon S E i 

5crMned or . III E 
8 InIeMII Roell: ... .z ....... 

HanIJIISS .. .: •. 1····· 

4~ /' ~he.J. ' A a;,f ~ ,.\.. c-01 -.c,J.... .s ...... "-' ""-'. 
~O fk.-

~ • .s 6 / 
.' 

50 ., 
1-1<1 ~'J ]-

~ / - ~j 5'1 · -

/ - . 
5).. -
~) / 11..~ "oleA 

-

/ 
~ --5"(', 

<}) / .... 
n, / · , ". 

/ ~r-r 
., > ,. (,t.,I, ~ ,:.... ......J-. I --.l. """ - ~ a.'2 ·~o- )7 .- . 

'j-If- ",~", .. "" , ~.- --'l.<:VUo(..' 50--.:' 
Oft / · 

. 
).; 

'r)' · . ~/:""" ~ 

)'1 / .. ' .. , · .. . 
'0 / - .. SLo-4eJ 8o .. ,~ .. 

/ ,/ 
/ I 
/ / 
/ // 
/ roil. / 

/ / \ V/1l1t I!I~ 
/ ~11011 ~rr 

/ ! I 

/ / 
/' / 
/ I 
/ / 
/ / 

• When rock coring, enter rock brokeness. 

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area 

Background (ppm): ..... , ---, 
-----------------------------------------------------

Converted to Well: Yes No ---- WeIlI.D. #: __________ _ 



<tttD BORING LOG Page _I of 2-

PROJECT NAME: Nk~pjJ - 6/icJb BORING NUMBER: AO(-J~ 
PROJECT NUMBER: 6_~ r. DATE: OB-09~? 
DRILLING COMPANY' -.l7~~~IIG.--------GEOLOGIST· 30 '- c. 1NUo,,/--jJ! 
DRILLING RIG: $Iy,.'[;.~n.~, DRILLER: M ji,~~ 

MATERIAL DESCRIPTION PlOIFlD Reading (ppm) 

sample Dept!! Blows 1 SMIpIe LIIIIoIogy U 
No. (Ft.) 6" or "-:over) Change SaIl 

S 
and or ROO I (Dep!M'l DensI¥ N 

j L c II 
Type 01 Run (%) Salllple ) ConsIsIIInC 

il~':-~ 
Remarks f t RQD No. IAngIh 01' Y S .l 

ScrMned ... " .. " . .1 E 8 
~ ~i: .1 

cc )J--56 I / 2~* fot .... f~.,~~ 'oA!.~ ~NkO r;I ().( () \-flf 0 . " ~ .so", ..' ",vz,vL 
':M,. 

Z. 1/ 0,,-
, 

/ 0 
:-

J , .., / ~.:S·_L ~ 
) / 1h-o\.. ,'.;. ~! 1 .... ~·i .. ' · e~s.~"'''' Jc..;, 0,0 '" ~;.... ~, . 

00 -~ b / 0 ." 
~ """' .... , ...... -' jil"",-~ 
5 .. W r..,.JwJ~ .. ""'" 

C I'> ........ 

/ 
.. 

7 .' o It.. (',:<~ 

~ / ~ 

'1 / II" .. (:~~I~ ~""II s .. hV- Sf ~ ~ .. 
10 / P-"" 

~ .... 
o t>,)~- /I / o ~~ 

/ Ott 11- ().~ 

/ -n,,, Ci-. '04',~ 1Jt./f ) .rM SP 0.( I) I!;- ,I < ,J 

1'-/ / 1Ctl.-
--!JO') o! P -~r) n- / 

~ II.'> -0< 
IG / - '=>'l 

17 / .. 
~ !,,,,-- " ..... , ............ c.l1 ~ o.,k>.) ~p .0 0.' .~ s ............ 

n / I~':- '),7 
c 10.)-.>'> / all 1. 2)..01" ''1 ''1~L " Moo;').. 

JJr) 

OIL 

20 / - .;... 't"'~. 

~~ J..;-"'7- , '" ~::.~~ ~'~"- PIA} lW '9. fJ Tol-- 6v :, \ , " ..... ,""""'" ...,... ...... ...,l $ ....... 

1330 

o !3~ ;)1 / ... , .": y,) o ,. -
-0(. ::;1 / . ,),7 - " 

ct) / .' " , 
1.) ..... -. 

J4 / 
•• ;,' -.'7 

:p~~ ~~""'lr{ . ,~" .. 
II ... ,~,~ ,..- .. /., r",1~~ 

~ ./ ~ 

./ 
• When rock coring, enter rock brokeness. 



BORING LOG 
Page t2 of .:> 

PROJECT NAME: ........;..;.N,.:;I~Il:,llO~().....:~P;~v;=-dlt~~a--____ BORING NUMBER: Ito, - Od'S 
'"lROJECT NUMBER: '''' f.:, DATE: O?-OCi-97 
,RILLING COMPANY:~72==?::~~~-------GEOLOGIST: .:ro~ & W'ehJ7~1t: 

DRILLING RIG .54' /-.c DRILLER ~J fJ,' " JI1vD~ ,~ 
" 

MATERIAL DESCRIPTION PlDIFlD Reading (ppml 
Sample DepctI Blows I Sample UItIoIOgy U .:.::' 

No. (Ft.1 Ii"' or Recoy.~ Change SoIl 
S 

and or RQD I (Depth/Ft. Densttwr 
C /if i 

, 
Type 01 Run (%1 Sample I ConsIsI8nc Remarks t 1 RQD No. LengUI or Y iCoior .' ·Materlal Classtneatlon S E .I 

Screened .:.;~: f:;;,i~:';:; 
.. . :I E 8 • lmarvat III 

Hard .... " f:':;;~~~ii ~~:;;i'( . 
•... 

"'.' 
c' 

J.) / ~ '; '.' ..... I~ "'I"""l~'--'~'~ 
Dj ..... -.1 /Juo". J .Jor- ~v 1D 

CP)""~ ~(, 1/ , · ().~'< ~ If) « v-o .. . c.-u ... 
01\.. / · k?-7 ... 1.0 - / 

/ 
' .. 

~g · . -
. . 

l?'1 / I/cn64 .. 
I~ ~ CjN./~/......f. ~c c,V'O.,....-v J1co ... l..., }.IV ~.~ 51...) I.r 

I>o)~)') )0 / 'I h"d- ~ S.v,cL~"":'.:l~,~1-o "" l.f "" t. r ,~< n 12. of J:<;VJ.-J 
( "Oc", 

/ 
, · / C,-;"""" ~ ~ "..c-....-J I. ') ~&( ~J . ~ 0,0 :::>1, '2 $-4.~ 

J:;)' / 
.. - - -

· . , -
J) / y.~1- .' -" . , 5 ..... .1-,-""-<. :?"':' .................... I/ 5<>"' ....... 1 5~ W·'j (~~ ;- ~. . $"~ ........ 

~~? / 
., 

k),J b~ . " 

[7 
· . 

\ uJ J~ ", 
.. 

Ji., / ',- . 1 
37 / 12focJ- il)..4.-. ~~2v'·; '-'- V;,li)ckJ sP 1.'3 ~ 

~ 1"3 -':>".i )~. / P""-> P·b "Z.; -/0' · " 

0"- l?, / :'6 1/ c..: ' 

CfD / $e ......... 

/ f{e 

!':ir. 1b-""ovc"," 

I 

p,~~ 1..(/ I 
ki.t:J..D.4-1L I~ J 

~t 7 
..., 

'7 If bc..1-5«~It.~ ~. · I. 

<4"> 7 ., O .. ~of..l;,r,t~~oL 
qll / V 

1VjC,C.I{lW~ ..... 
if) / C)SItJ- ' ' 

~I( ~,ru......J. ~s:d<-""'~ 5l.) 1.0 In!c..w-.. .. ~. K;.lf':' 01>0, L 51>'/~/ '..,..d . ~ ' .. 
c ~-:b- ~(; / 

. 
J .' i~:a.: 't"- - . Y.l",1,"-.., 1 .. 4 I.< ~v',.t,~ .~ 

fY'- 1.0 / ~~,,,w) s" '-"' 
D~ 

tb / 
./ 

.../ 
• When rock coring. enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

qemarks: ---------------------------------------------
Drilling Area ,.....-_..., 

Background (ppm): 1-1 _-I 

Converted to Well: Yes No ------- WeIlI.D. #: __________ _ 



BORING LOG 
Page J of3 

PROJECT NAME: - - If. ~ BORING NUMBER: (,-023 
PROJECT NUMBER: {)q{6 DATE: 03'-09-27 
DRILLING COMPANY: zzr;e GEOLOGIST: -:S;;I.,,,, 6 Wd,)wIL 
DRILLING RIG: SAn. l!"k DRILLER: ~ M / "--Jl.£.~ "'~:tJ 

MATERIAL DESCRIPTION PlDtF1D RAIling (ppIII) 

Sample Depth Blows I Sample l/ItIotogy 
SOIl·: 

U 
No. (Ft) 6"or Recovery Change S 
and or ROO I (DepIh/F\. Dellli¥ 

C fit i L Type 01 Run (%) Sample ) ConsIsIMc Remarks t I ROO No. LengIII or " .:Y Cola 

-~:tIJ'i'~ 
s E .-

ScrHned or * ; E 
~ Intarval 

Rock " , 
':MardnMa 

4'1 / f;')~ &- I ~ 1,1'1\ICP 1..JU14,.,/4J .sf IJ.' 10 
(J 

~~~ )() / ~ 1.5 (. 

lYl... )'/ / 
S].. / .. , I ' . 

~?~~ 53 / ~k~~ -3 
~ I, ........ ·v,,,:~/I...Jt.J/ \""~ 7~ 1/.3 

~--
!~, ....... 

.~ ~ -, ) 

£Yt. 
5~ / ~ . .;:,~ 00. til t; ..... )";.-.,J s,~., ,:n 9f\ ~--- 0.","" ...... rJ;.. ,..:. k, '" 

{f / ~- --' 

.... 'ji': . L· ........ ;~ t::vt.~ ~/J 

/ . .. "- pecv"> J_""; J{~ 

~~ .. . 

/ ~·ncd- '. ~.'. 

~ .J!""-t,~~"s~ n'~ D7 
' . . 

~() .. "" ,IJrl0'''' I £0r'_ ~......... ./~ 

~ )~ / .' . fOw- -
Ot 5i / ( ~ Ri t:kfh'j S~t. I.....d~o~ 

~k 10. ..... cit<. ,~ .'1-

66 / ? 
-.J :::. .... _:-;., .. ?- ,u. 

/ 
. 

/ 
1/ 
/ 
/ 
/ 
/ 
/ 
V 
/ 
/ 
/ 
/ 

• When rock conng, enter rock brokeness. 

~ Include monrtor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: --------------------------------------

~5 
-
-

l.r 
61) 

b.b 

Drilling Area 
Background (ppm): r-I --, 

Converted to Well: Yes No ---- Well 1.0. #: _________________ __ 



'lID 

BORING LOG Page_!_of ~ 

PROJECT NAME: NIROP • Fridley BORING NUMBER: ~OL - O;;.{;; 
PROJECT NUMBER: 6966 DATE: W; 1:'17 
DRILLING COMPANY: TEG· ~ GEOLOGIST: -IJOhr!lSorL-n~~Wf.rTe-i:ili:-s"'te:-::-r"TTII----
DRILLING RIG: vU" ~ JJ~T . Pt.-/!1~ DRILLER: ~ High I~s f.f"uc, 

16/ 

Drilling Area 
Back.ground (ppm):" 
/7 (/L .~ 

Well 1.0. #: ()),\ - T w- 0;' - 0 



BORING LOG Page ~ of;;l 

PROJECT NAME: NIROP - Fridley BORING NUMBER: Act -o2~ 
PROJECT NUMBER: 6966 DATE: 09-;;o-?7 
DRILLING COMPANY' TEG- Midwest GEOLOGIST' John G Webster II 
DRILLING RIG: itratapn~8P ~Apmk DRILLER: Andy l!igbL0~"" ~"'7 

'Sa ..... Depth 
No. (Pt.) 
.nd or 

Type It •• 
lorltQD .... 

• When rock coring. enter rock brokeness. , :.:.p. 
- Include monitcr reading in 6 foot intervals @ borehole. Increase reading ele~ted reponse read. 

Remarks: 
------------------------~----------

Drilling Area~ ___ 
Background (ppm): I I 

Converted to Well: Yes No ___ _ Well 1.0. #: ________________ _ 



BORING LOG Page~of -.L 
PROJECT NAME: NIROP - Fridley BORING NUMBER: ~~ - O~7 
PROJECT NUMBER: -=6;9-=66~:-;----;-______ DATE' 01h~~9/ 
DRILLING COMPANY: TEG- Midwest GEOLOGIST: John ebsterl 
DRILLING RIG' Strataprobe - DPT DRILLER' Andy High I !J,.,IJ. F,s4cw ld 

MATERIAL DESCRIPTION 
Sa~" Deptll Blows I Sa~" Lltllology . 'I:':' 

110. (I'Ll r or RecoYer) Change ~ail' 
a!HI or RQD I (Deptlllft. 0eM!tiiJ 

ryp. Run ('M s.~.. I Consl_a i~~ or RQD No. Lenglll or . ~ .:01 

.).~ 

C [J.-:. 

Screened . ar: . 
~I .. ReCk . 

MarCUS. Y 

r "<: c< ).:) / 

IT .... ., '-, .............. J.-....."""'"cc"'""')f... 
'.,,,,, 

.. :"'. '- ...,7::.-, '"fPC)::...:' • j--1_0--+"'-/_"""7T-: ----1 

13([, 11/ 
12/1 

./"."u'\ 

&:,-.... ~._.\.. ..... r_~ .... I~,1, .. (_ .... .:.I/:;O~,W~ 

17/1 ' 
C{r!~J' /1' <;.C--- '- 7d)" 18 / 

.i . ') r l .,.-rr,-::'-'rl -+--
1
-
9
f-"/--,l-----i 

" 

20/1 c· , 

II 

24/ 

u 
s 
c 
s 

\ 

• When rock coring. enter rock brokeness. ,r~bt.A- --{... 
- Include monitor reading in 6 foot intervals@borehole.,nc,r.adingfreqUencyifelevated reponse read. 

Remarks: 
-----------~-------------

Converted to Well: Yes No Well I.D. #: 

Remarks 

-
0.0 

01... 

OC 

Os 
., 

f-' :; 

IoU .. 

O·C 

C~ 

OC C5' 

0,( 

Drilling Area ,--_--, 
Background (ppm): L-I _--,I 

---- ---------------



BORING LOG Page-l-of L 
PROJECT NAME: NIROP - Fridley BORING NUMBER: A Dc.. -O;'S 
PROJECT NUMBER: 6966 DATE' 09 -/~:. "17 
DRILLING COMPANY: TEG- '.""""')016. GEOLOGIST: -rJ";;'ohr-'-n-:G..c-nWr're'Tb-St"-e-r n-----
DRILLING RIG: C'~......... .L'¥ DPT C~ Jl.~ DRILLER: Andy High ICJ.Y(~M.., 

O~J~ 

I~;;)o -10[ 

Drilling Area~---. 
Background (ppm):1 
. A "-:. ~ / • 3 I '-------' 



BORING LOG Page d.- of :;l 

PROJECT NAME: NIROP - Fridley BORING NUMBER: A~,( -Q21 
PROJECT NUMBER: "=6:.=9.:-66~-:--~ ______ DATE: 09-itr~7 
DRILLING COMPANY: TEG- Midwe$t.,. GEOLOGIST: John G ebster II 
DRILLING RIG: eo.. I VLl~ j;..,;Ji" ,,6f/hL. DRILLER: Andy H!Rh I Ott"~ {h".<. 

MATERIAL DESCRIPTION 

6 ~·II~ 111!llllllllllilllll!111111111 ~ 
Sa .... 1e Dopt!! B~I 

No. 1Pt.) C"or 
and Dr RQD 

Typo Run l") 
orRQD No. 

28/ .. 

291/ 
30/ 
31/ 
32/ 
33/ 
34 /1 
35/ 
36/ 

, I,ll' / 

f\J J F / 
38/ {, '\j'" / 

391/ 
40/ 'Jjl 

41/ 
42/ / 
43/ v 
44/ / 
45/ I 
46/ / 
47/ 
48/ 

• When rock coring. enter rock brokeness. 

-Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ------------------------------------------

Remarks 

O~ 
OJ) 

... r·~ 

Drilling Area.-----. 
Background (ppm): IL..._.....J 

Converted to Well: No ----- WeIlI.D. #: _____________ _ Yes 



BORING LOG Page-Lof +-
PROJECT NAME: NIROP - Fridley BORING NUMBER: ~oc -~' 
PROJECT NUMBER: 6966 DATE: ()Cf'15"-i)7 
DRILLING COMPANY: TEG- Midw~ GEOLOGIST: -'J~o~hn=:-;'G.-i~e"'::b~st~e~r n------
DRILLING RIG: Strete"robPDPT t&,;"!'Y,,,k DRILLER: Andy High I Ch"s Ia .. ., 

8/ 

11/ 
12/ 

141/ 

16/ 
17/ 
18/ 
19/ 
20/ 
21/ 
22/ 
23/ 
24/ 

• When rock coring, enter rock brokeness. 

1/ 
" 

J~.P"'''' ru... ~ll-/~') Io,..A/.I/ I; "",~, ''-''S(It:-,'fP 
-.;r, "L 

CD 

- .... 

- Include monitor reading in 6 fcct interv.als @ borehole. Increase reading frequency if elevated reponse read. Drilling Area .--_-. 
Remarks: ;" ~(G~I i- Background (ppm):\ L. _--"' 

o IS-TOC, $ ",f.. • 'I' 

Well I.D, #: ltJiJ ~TMI- 0 (}.9 - 0/ 



BORING LOG page~Of~ 
PROJECT NAME: NIROP - Fridley BORING NUMBER: ~;i- 030 
PROJECT NUMBER: -=6=9..:,6~6~_-:--______ DATE: oi - -q7 
DRILLING COMPANY: TEG- Midwest GEOLOGIST: Jolln ebster II 
DRILLING RIG: Strataprobe - OPT DRILLER: Andy High I 6re.#h~ .. ilel 

C '<
: 

')30 a ~ 

1~ 

17/ 
18~ 
19/ 
20/ 
21/ 
22/ 
23/ 
24/ 

• When rock coring, enter rock brokeness. 

l~ 

./ 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ----------------------------------------
Converted to Well: Yes No WeIlI.D.#: 

3) 

ICC 

. -. 

Drilling Area r------, 

Background (ppm):i L-_-' 

----- -------------



BORING LOG 
PageLofL 

PROJECT NAME: NZl<of -&;JI., BORING NUMBER: to· I 
PROJECT NUMBER: il" DATE: -'2~-07-P 
DRILLING COMPANY' -rr;,~t:~(;'~--------GEOLOGIST' ~ G We-' ~ ~ Ir 
DRILLING RIG: £1-~J.....AvV""" DRILLER: ~ ~;t... 

MATERIAL DESCRIPTION PIOIFlO Reading (ppm) 

Sample Oeptn Blows' Sampl. LIthOlogy U 
No, (Ft.) 6" or Recover) Change SOIl 

S 
and or RCO I (OepIh/Fl Oenslty1 -' iii 

I· 
L ConsIS1Rnc c Remarks • TypeOt Run (%) Sample ) 

I I ROO No, LAngIh or y iColol Malerlil Classtneatlon ' S i Screened or . 
Interval RocIC .1 is 

HanI_ 
~, :":'::i" Cbw..-e./-....65 ' 

~ tHO' I / p~t''' . '. IT·" flM-,~ ... -..l c-..c.c. SLJ [,. o. ~ ve""";'..", ~-,', ~. I_i..u(~~ )'''~ S<......A 0.0 
Olt. / · .. 1.1/, on-V'--l 2 

. 
if) .. 

/ 
. 'c, 

'3 .. , 
/ · 

4 0 
lL . 

)' / u • 14 ... 1', _, c: ~""';"'"'" poo,/) 1,,,t-r..I. 5W ~.O () 3~~ ., $1.......1. ""/ ........ ,,/ · jfoot" 
.... P /.02., b / 0 1 In" tc UloI ... <~:~~ 

7 / r .. ~ W""'- , ... ",;,w w,,, J." I<.AA 
S~ 54~ 0.0 

~ / 
i / 1So~1~ T ..... H;"",:rv:....v "-A/I $wlv AI 0 LltfiA Jf ') o·c J "'~6' 1 '~ 

et. fl.5£>- (0 / 
..,.... , 
I~<~' /'I'IJ..t" ~f ~~v'/M..lt.,j 

oft: I( / 1C,hl-
000/" htW GG I 

11 / J 
/'3 / )fol,)f- Tee'" j:';r ...... ~"....,-.......A \,ft.H ~yk.J sP 0.0 I~'-"'--. h sc.-,' yo ........ J.; .s,,~ 

O( 'j-J0~ 
I'-{ / ~ .. 

~ >1 -tJ.j 

~ I)' / 
/10 / I 
17 / 31ve!- 14 ... l,-...... ,~ ... :.......... .....,~I t S:iYf-e..) ':>p tJ·O ~cu>~ 5 .. ..,i{ 

J !t,IV 
~ -:,{) ~ to / ~. 

fv'#l'~ f.- O.Cl () I-~ 
'~. 

fl / ~~ ~f 
}D / 1Jt~(o 

I .. I 
J' / Jho~ Cw,,,, ; i ....... 5""" ---- w ... / I SOrh.J 5P ~ O.{) ;<"'LO." 1M S,-oVA 

• 3~ J2 / 
~ 

~; .. of) ~ )I-Ob JW" 

.3'L ;}.) / 
24 / \11 

i..- / 
/ 

No ---- Well I.D. #: ---"'........,.'---;......;.._~_--.: __ _ 



J7(J) , 

BORING LOG 
Page 2- of 'Z-

PROJECT NAME: NZ fUJP -F::;,rl.~ BORING NUMBER: P-fZ/ 
PROJECT NUMBER: 

h '-'" 
DATE: /) 'I ;. f)'lf- «1' 7 

DRILLING COMPANY: -mCn GEOLOGIST: ~ J,;. a lJ",j" k.r Z r::-
DRILLING RIG: J..~cJ...~ DRILLER: ~1 jhhl J &JtA ~:,..IJ 

MATERIAL DESCRIPTION PIDIF1D RHCllng (ppm) 

Sample Deplll BlOws I Sample LIthology U 
No. (Ft) 6"' or Recover, Change SOIl 

S 
and or RQO I (DepthlFl Densllyt 

C ~ L Type 0 Run (%) Sample ) ConsIsIIInc Remarks t I RQO No. LengtII or 'I Color Matertal ClalStnc:atIon S E l i Screened or . .I, 
I '-'. j! 

Interval Roell 
HanI_ .. 

>',', 

Id-l" / ~~ 
.. 

~ ~~;.,.,.,J ~( ,ovIV ... ~ lsI' '" ~3-1'> /' 
J , 

~ ~1I1-0 2' 
IW'~ 

1..7 /' 
k7b / u 
b2'1 / zhu'" ~ . .' /k~ ~~_.~ v.J( r~ ~ D,o 

'r~ .. ' "" 
~ :)~ L 

" ; - .,.. 
"~-O'1 ,30 . , .. !:y.,.... 

16'L )/ /' 
);) / 
53 / "~.f- ~- f,;v.. ~~.~ '-€.If ) wJ...J ~ O.C l'e(.~ • 
J'-f / ~~ -
Jr / 
)h /' ' .' 

~ 

37 / 11, b I/,.f floJC,/ ---.,. 

Yi / 
)q / 
40 / f ~ &j,/'LZ, hc.sco L v2-~ 

/' e fllAl/JI'1--\.tA-J-- Cf""1; k.h'~ 
I 

) 

/ f{, ~ tv. VI:v. JI yz) to ~ <A./' J'J£ I/I~ /lc...J.. 
/ 

' r ./ 

/ 
/ 
L 
/ 
L 
/ 

• When rock coring, enler rock brokeness. 

- Include monitor reading in 6 fool intervals @ borehole. Increase reading frequency if elevaled reponse read. 

Remarks: ------------------------------------------
Drilling Area 

Background (ppm):I'---, 

Converted to Well: Yes No ___ _ Well 1.0. #: ___________________ _ 



BORING LOG PageLofL 

PROJECT NAME: NIROP - Fridley BORING NUMBER: P0~ 
PROJECT NUMBER: 6966 DATE: O~-/g797 
DRILLING COMPANY: TEG- Midwest GEOLOGIST: John We ster II 
DRILLING RIG: Strataprobe - DPT DRILLER: Andy High I f>.,e I.J. F1shl.li Id 

MATERIAL DESCRIPTION PIDIPID R •• dlll.lpp~ 

ill~lllllli ~ 
H 1:)1::)11::: :li:l: 
: >< 2 U-'X"vc ~ .7J:l' 

Remarks 

0.0 

0.'-1 

4/ 
Q ~---4--~-----------------4~+-------------+-~~-4-4 

I~ 
o.c 
00 
0·0 

8/ 
. , 

IV 

)((0 

DC 

? 

24/ 
• When rock coring, enter rock brokeness 

~ Include monitor reading in 6 foot intervals @ borehole 

Remarks: ....I!::I~k:.:.:H..!;;c.~!a;lI~~-J4i.!:<:L:..~~~~U4-~~~~-'7'I-~""""-::~ 

No ------



BORING LOG Page~of .2. 
PROJECT NAME: NIROP - Fridley BORING NUMB;;..;E~R"::-:-IP~~::-l2~ ____ _ 
PROJECT NUMBER: 6966 DATE: CM- J~-c,7 
DRILLING COMPANY: TEG- Midwest GEOLOGIST: --;J~oh1:"'n~Gr"iW~erbs--:t-e~r r.-II----
DRILLING RIG: Strataprobe DRILLER: Andy High I fh)j !;,L"",iJ 

MATERIAL DESCRIPTION PIDIPID Reading (PPrr4 

i: ~ ~' ~. ~llr' ....~J'.: ~ Remarks •. ;;.:I: •... ::··.::.:~.::: .. !.:;:.i::·.::·.·.·:i.:·~.:: •. :·.:.~i.:.:·.··.:i .••.• ~.!.:: .•• :' =.i· •• ·. ·.·i: ....... ~ .. ,{ 
25 /~ .~ '. -r ~CI-' ;;,~-:~we 5IU 0.0 
26 / -'. " 101

,0'- ~ t).O 

27/ 

32/ 
013- D /1 
()D2 -01 34 / i 

G 3 0 f.Jt)'::-:'l~+-3.;...5-+/-"=----".;---I 

36/ 
ct:»Y. / 

7(JD Jt:i-(l.~ 38 / 

39/ 
40 /, 

• When rock coring. enter rock brokeness. 

~_\,,,,,, ~ , ...... ,-..--' "'-A.tl ;",J,-..A 
! )" • .....J 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: --------------------------

0.0 

o.D 

C.O 

Qo 0-0 O.l 

Drilling Area ...--__ -, 
Background (ppm):/ L.. __ -.l 

Converted to Well: Yes No ___ _ WeIlI.D. #: ___________ _ 



BORING LOG Page3-of~ 

PROJECT NAME: NIROP - Fridley BORING NUMBER: f)~z.. 
PROJECT NUMBER: -=6;,:.96~6~,....,......--:-______ DATE: O"6-ICJ: 97 
DRILLING COMPANY: TEG- Midwest GEOLOGIST: John ~ ebster II 
DRILLING RIG' Strataprobe DRILLER" Andy High I {)re.H C;~" v,)~ 

Is ........ Dept!! Blows I aa ....... 
No. (Pt.1 C· or 
.nd or ftQD I 

Type Run (%1 Sa ....... 

iorRQD No. Lenflll 

1/ 
/ 

'r J/ 
! 

• When rock coring. enter rock brokeness. 

~ Include monitor reading in 6 foot intervals @ borehole. In:'ease reading frequency if elevated reponse read. Drilling Area.---------. 
Background (ppm):1 L-_-I Remarks: ----------------------------------------

Converted to Well: No ------- WeIlI.D. #: ________________ _ Yes 



!" ro 

J7C1O 

7 S"D 

BORING LOG 
Page _,_ of 2.. 

PROJECT NAME: HI. anO - (::;,;dllA BORING NUMBER: c9J --.;. t9-- 9. J c.J P 
PROJECT NUMBER: J.,CIf~ b oJ DATE: 07-~~&7 
DRILLING COMPANY: '7T;t (" GEOLOGIST: .:r~"", = =~.J...., 1lJ:! 
DRILLING RIG: c.l .J ~"rlJ ItL DRILLER: J'#lJ .. J.I,~ / Mil, It if.}",".»,. 

MATERIAL DESCRIPTION PIOtFID Reading (ppm) 

Sample Dept!! Blows I Sample UtIIolOgy U 
No. 1Ft) 6'" or RIICOYef) Change SOIl . "~.~ 

S 
and or RCO I 100plll/Fl DensI¥ 

C !if 

II • Type or Run ('t.) Sample ) CoM&t8nC Remarks j I RCO No. LengUI or 'I iColol Material Cllsstncatlon . S i ScrHned or . E 
lnarval Rock .I 

HIInI_ 
.!,~: .. 

~(Jo') 1 / Hc(~ ,:;.I"~ . t,-.!: ¢' ..... lo1 ........ J'MrI) sil,. S,NI 110 141'-~.J."W :l,~ •• ,h_." " -
lUll / 

"';.. ... ,. .... 
~,~ 

, 
2 ~ .. ~..:.. lJ"'c~ 

/ ' -
o.i ') 

.-.. ..... 
_ f-;r. 

'-f / ," -.' --, -. 
~ ~~:~ ( / )'"~ , aI-. '- L.i)~ i."""',,. ......... J'''oI. &oAI,' ':>P No UV '/.1, J.~ 1.5 rtClWt~" ,- . , ..... ';)C) rJ,c.I ~/s.- ,,,-r I, 

/ 
· . 

h .. - -., . -
/ 7 tI - ~ -- . 

~ / .. - -~ - ~. 

q / '"",. ~-;--

~ ~Q"I?Ji'~::> ellA') 
(' ,l>tC4~ bt ,J .. f...L. (J.'; .;. -. .», ~ft-""'l '- "-.- "l..... ,'''''' ;. Jon '" 

// 
-: - I· .... • 

., I 

"f. 10 -J"';'S"' 0,0 
· \ - ~.) , I / · .." ~~ "" J "v.- 4o.c) t.O\ot',.-4.. I5w u~ rJ.JtJJ .~ ., 

No b.o 09 ~-!o~ ,. : ;", .,. ,-, ~ ,o.-u ... l-, lOli' J..J 
O~ .., 11., / 

J .. '.:-; 

~.",,( ..... ~. 
~ 

~~.,,~ 

',1 
I) / 

~.,,, • ...... " ... ....,,....A y> 0 · . D.-. 
7Ji a ~:)~id / ~. - - I~ ~,,,( ;,..~I ... M >oO'\c)., ~,jf 

~M ? ~c - ... lWr II (". _ ... ~ .tl . """'"l ~( J /" J.j.. " 6 
.. . .. 

If / -,.,..; ~ + , .... ( oN NCoI,".... J"'~ I;' ,oJ 5W () I 
l"''' c.I 

" · ~ ... 
lie // - . !!J,. .. 

b ' ... ~. ;,," 

117 / ,O"O~ .... ' &"3'1' ~""- ... -4,'0- '~"'~ O.t ,"doN 
- "', ~.- 3.:;" 

00. ~t.-

I ~ / ,. ~. 

~!. t I No U V r.h.k..kd O'f # iJ'~S' 
o~ / 

," . , 

I~ ' .. '-" , r Q() 

Ot1 

PO 
6~ 

~ 

J-O / · , -
: II 0.1) 

~1 / · , 
-

~~~~. / ~b1)·f. · . . • " ',," "'"'-: r -..L_ ,.-.,.,. No ~\J ~~~ :22 .. 
~" p~ s-oc. I(!~"fc ~ 

.- ~ ,,," 
1.') / ' / '. 

to\oi~~ h t;~ I -... 
I~'-J / • , . 

: .... 
6W-~4. s-~ -· . .. 

.;' ./' 
7'" 

• When rock coring. enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area~----. 
Remarks: ;::""$ b,W l!gIa r .. ~ ~$f 0 ... ., ""*",,iJ.,...,~ 1oJ ... 111p • 

ct, IQ#. of 31 lc,J ta,s 
Background (ppm): L-I _.....J 

Converted to Well: Well 1.0. #: OO~ -Tt.J ... PO'i "'0 I Yes No ----

03 



~]) BORING LOG Page.2:..-of..,L 

PROJECT NAME: A/ZII()f - n,'JJ.e, BORING NUMBER: ~j q J ~ )" U P03 

DRILLING COMPANY: 71!i GEOLOGIST: ~~ l)(bc;~., 7.J 
PROJECT NUMBER: b!hg DATE: I:LL~ /;;'·~7 

DRILLING RIG: -!.s~;.;..~::Ir-__ -"-'-O"'7"'k-----DRILLER: ~ Ih'c.~ / .Ahna. M. ~/J~ 
MATERIAL DESCRIPTION 

Sample Deplll Blows I Sample UIhoIogy 
No. (Ft.) 6" or Recovet) Change . SOIl 

and or 
Type 01 Run 

ROD No. 

ROO I (DeplhlFt Densllyf. . Icl,' 
('It) Sample ) CoMIs18nc :. 

LengIII or· y. 

Screened « 
Interval ftock 

Hard_ 

~""" ~ ~''''''': ....,t ~ ....... c",,"',.c.. 
1\ .... ~ S*~ 

(J 

) J 

1/ 

u 
s 
c 
s 

~ 

Remarks 

Ire UV~ 

PIDIFlD Reading (ppaI) 

-
II, ') 

-
-

- - -.&0 5qM1,.u.. -
~I/ .. 1--+l+-"'

lc9
'-i"'-/---.::+--_-I .. ~__+_--+------+--f----__t__+__t__ir___t 

I--...... :;....r.~~,p....--I .. - ~~ -1:)0 / ,.. 
- - - -~I / --
- - - -

?J/O 
tAl ~....... .. _~ c.J~~o( 

~~ /(0 UV.~ ~ .... Cf _ • ....:;; So.""; 11t1O~ .... 'Se>,...~ 
01\.11 -

l3'1,/ 
./ '. 

J---+L(.J-()~/--:::ot--I' •.•. ~__i~+---:--:-r--,...--,-.,.--:-:---+--+----__:__+O'-(;)+_t____l__l 
~() 1.0 01) ~-Sl) <..j I /::::;. :": .1--_--+-~·--+ ....... ....!~_---!··',-:....s_~_.:;::_:&Atf __ ~_~ .. _:-._' ~ _ _+~_+t.,;...!tV~o~U..l!.V ..... (1.=:...:~=--41~-o.__131___1f__t___I 

f. ~ f../'L / .' t • 

'{)/ 
I-----+---+--------~+----------~~~~~ 

.. . ' . . . 
O 0'-10 tfO' ~~r') I' ~ /' :H •• ~ .. ' p.,t- ~I:""" .:l ..... i~ w.H H"~ U I I I illJ\ 

, 0:> -~ .., J /' 't~f..., I--_~ ... ~ ..... ~~ S.-""~,rJ~ _____ +__+..:.L.1. ,,' J.J_~IA!.lII"~-,.OCIILt...Ie.;i.HJ;w'L_.I. k.~..,,'t_f'[{)o.:...;tU:.r___t__+__; 

- OA Vf. ./ I~,~ 

~7 / 
t---t-''--~~+______i .. ,'. I----+-~-------------~_+_---------_+_~~~~ 

'-f~ / 

1~~/~~~EI~~~tt~==fItn 

. . 

• When rock conng. enter rock brokeness. 

~ Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -----------------------------------
Drilling Area.-----. 

Background (ppm):L..1 _ ...... 

Converted to Well: YeS No --- WeIlLD. #: __________ _ 



PROJECT NAME' 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

Sample Oeplh Blows' Sample 
No. (Ft) 6"01' R_very 
and or ROO , 

Type or Run ('4) Sample 
ROO ~. l8ngIII 

o i3/97 '''~'I 
YOJ L ~~~ 

-50- / .1-1 ;) so I b{O ~ 
(J R 

S'"J / 
5'0- / 
5"1 / ~ 
~<.j /' 
~-r / 
s~ / 

-~t)-

1"7 / ?-;.....~ ,_;'5' vc:c.ov~ 

BORING LOG 

N:I R Of) - F r ,'olle~ 

PageLof~ 

BORING NUMBER" d 3 0,," act S" u p~ . 
-P2~& DATE: D7· ''Z~97 

GEOLOGIST: :1'c"'~ 6 _'debs+-,.1I 
.sJ..n. ... Q t>.-tLb" . DRILLER: A-nd .. Ht;''''' /JVJ.,k ~+JJJjo 

MATERIAL DESCRIPTION PIOIFlD Reading (ppm) 

L./IIIology U 
Change SOlI ';:. : ~ S 

(Deplh/Ft DenII¥ -;" ~:':;: . N 
~ L c CD 

) CoIIsImnc : .- ,.::·;!ti!>.: ..... Remarks t :;; 
or y !CoIor MaterIII·ClauIrtcalloo S E Q. i l 

ScrMnId o.or· .. .. ; E & ! • 
InIIItYal ",~: ., 

HardIiiW. 

, I~;' ro j: , ...... ,,"I',..,e..I. S .. ,\c,.I ~ "" ~/) U V rllJJ or .. ,..""" J' .... 

I ) -
- - -

~~~ lek c. 1 I) C, i';""""'" 
·Ctve. ~ t". S1 11!(;4.;~ I 6 ... ..,;) /.0" 0.0 

-
-
-

_ ' It.( 1~/t1 f,-........ , --v, .~ 
No U v cJ.tJ.ul...eJ P.r ,. .' 11'1",. ... c.o~ .... s~ "'*, ~ ~~l.. 

(70 

./ 7 LfO (J 
~ t\ )~ / 

.. ~ \. 

rOV~/~-"''-':~''~ . , 
•. ~ .i' 5et_A. . 

" 
~q / ,- .. -' ,. .. 

/ 
iii =-. 'e 

~ 60 ,-. -
G~ /Jot' ,'",-,,- Itt , (. It; ..... , 

• r-' 

/ 
J 

/ 
/ 
L 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

• When rock conng, enter rock brokeness. 

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -------------------------------------------

-
-
-

Drilling Area .--__ -, 
Background (ppm): 11-_-1 

Converted to Well: Yes No ---- WeIlI.D. #: __________ _ 



BORING LOG PageLof~ 

PROJECT NAME: NIROP - Fridley BORING NUMBER: pet.; .. 
PROJECT NUMBER: 6966' DATE: t29-o~=:.2;7 
DRILLING COMPA~ TEG- Midwest ~,6.,.f.cd GEOLOGIST: -'J~cm~n~G:-::rWTT.:"ebi::::s::7t'::":er:-1IT'"I----
DRILLING RIG: ~.stfetaf3Felse - BP=F S~ :"tffV DRILLER: Andy High ~ 

Sa ..... Depth 
110. (Pt.1 
anel or 

Type Kun 
orKQD 110. 

MATERIAL DESCRIPTION 
BIaWsI 

'" or 
KQD 

1%) 

10 
c 

'~ 

\ 

I"IDII'ID Kuellnl (ppnt 

00 

,1; .J 
J I .;'1 

0·' 
~ ~----~-+-------------------+~~------------r-~-+--~ 

17 /P~t-'- ,. 

! 

24/ 
• When rock coring. enter rock broke ness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: hi / 70ft,. 

o.c 

- ~ DO 00 

Drilling Area 
Background (ppm):!! 

I Lb.,.. I.~ 



BORING LOG Page 2- of .:b 
PROJECT NAME: NIROP - Fridley BORING NUMBER: ()~~ 
PROJECT NUMBER: 6966 DATE: rR- ~ 
DRILLING COMPANY: TEG- Midwest GEOLOGIST: Jofu'd3 ester II 
DRILLING RIG: Strata~FeB~ F&;,.,Jt".,-l".. DRILLER: Andy High I 

MATERIAL DESCRIPTION 

Sa:~I' ~~ B~/lft:~:~I~:~::!;:::~~;=: Ili:[::11::::;:::; 
Typo ft." "" Sample , .. ,:,:.>:.,., .. 

or ftQD 110. LO/lg1!l or .. .... . 
lICN4tHtlI:::: .. i~ . .. .. ':: .. . 

--II:~~ ... ......... ",: 

::' -::, :', :-

25/ 
26/ 
27/ 
28/ 
29/ 
30/ 
31/ I 

t--+--32~/~+---I? 
33/ ~ 

34/ 
35/ 
36/ 

39/ 
40/ 
41/ 
42/ 

48/ 
• When rock coring. enter rock brokeness. 

u 
s 
c 
s 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -----------------------------------------

Remarks 
IJ:·.::·::: . 

FI,:<>ln:J,~~II!~11 

I'·'" 

Drilling Area,--..-, 
Background (ppm):1 ~ ___ --' 

Converted to Well: Yes No ---- Well 1.0. #: ____________________ _ 



BORING LOG Page -L of -.L 
PROJECT NAME: NIROP - Fridley BORING NUMBER: lOS-
PROJECT NUMBER: ...:.,,6;.;,;,96,.;.;6r---.:......;~;..L------DATE: 0 ';-L7-77 
DRILLING COMPANY: TEG- Midwest GEOLOGIST: John GWebster II 
DRILLING RIG: Sa=atapFOiJ- OPT t;;"it;lhQb+- DRILLER: Andy High I 

s.~ .. Deptll .Iowsl 
No. (Pt.) C" Dr 
.ncl Dr ItQD 

Type ItIlB (%) 
orltQD No. 

8/ 

11/ 

15i/ 
16/i 
17/llFvJ 

20/ 
211/ 
22/ 
23/ 
24/ 

• When rock coring. enter rock brokeness. 

• 
MATERIAL DESCRIPTION 

~-:,.._ i ',-".(. ~ .... ....) <,.;.ci IS": i<J 
~ ~t,~ - I ~,_._ ·1 ... 1.0101 .... 1 

1 
y 

H< U 
:> ... 5 

C 
:: 5 

,II 

\ 

, f 
V 

\ 

\ 

- Include monitor reading in 6 fcct intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks:-2:. . /iJ 
~~~~~~~~~~~~~~~~~~~~-U~ 

PIDIPID It •• clin. (ppn-. 
':;" . 

Remarks 

p.o 
po 

~.D 

0.0 
p.D 

c·o 

i.l 

I ' OJ 

lsi 



BORING LOG 
Page-Lof~ 

PROJECT NAME: NZf{OP-P;;cJt.~ BORING NUMBER: :7-AG6 Po- " 
PROJECT NUMBER: --L6~2~'~~~--!-"':""';'=~---DATE: og -07-97 
DRILLING COMPANY' 11:6 GEOLOGIST' ~1. .... 6 WilO.s f.e&. 
DRILLING RIG: S/Y .. h. t..vj,t,.. DRILLER: A"d" ~,~J..J/l/~"""h1'1.I.·IJ 

MATERIAL DESCRIPTION PIDIFlO Reading (ppm) 

Sample DepCII Blows I sample UltlOIogy U 
No, (Ft.) 8"or Recovery Change SOlI 

S 
IIId or ROO I (Depth/Fl Del'lll¥ N 

i L c 1!. GI 
TyPear Run (%) Sample ) ~ Remarks I iCoior a. 

RQD No. LAngIll or 'I Material Claulfleatlon S E .l 
ScrMnecl 

' '. • ; E i ~ III1arVaI ftocII: 

'>~:' 
',' .1 

H8n1_ 
co"c~.BS· ," 

0; l'~- I / ,it·" " .. ~u fi"'4. i,....,t-- ,n.;...,v " .. ~ Sw O.c, ~I ~ ... ov,") , , ~_1 .. " ~/:';lool<.l 
01(.. 

;;l / 
, 

, 5':0 

/ 
, 

3 

Y / 
5' / ~ r .. " f-i""'-~ -.L........ ,flo''''''' ~-..I\ sW ~ (J .,.J ,c.J../,',.,.", ),0 

~ 
:>~-
if..O't .. b / .,...J.~t ~ s....,,(..r 
Oil. 7 / l1to i.e ... ,vi., )00 ~ 

/ 
i 

::c....J~ 3 
~ / 1{J1)"/o ~" f,\"'" [ ftUJ, -, 1 r,. • ....6 Sc. ...A. ~ C,O bo O·C 
10 / 

tJ ,.~o-

II / LQ..~_ Q...( Fi ...... 0;001.. ~ ,,-,,....uO H-""<II 

" ~-o) '. 6' • 
(j, .... , "Vj ~"" ~ ...... "..I-"O~ .. 

1011.. 12 / 
(/.; C' ........... 
O· 0-.0 
. 1_'-.... .:. 

J7(JD 

13 / ~~~ ' .. IY- f. -,' ,~ ...... ChJJ<-- StJ (c ..... otl-- . .,A 
. 

"/Io-.~ P1><>,,~ ~o,h i :...,.,.J. 0·0 · . 
~ 

c,'JIC) / 
, ... /1Vt :;.&~f 

Ie" -0'+ '1 . 
0"- / " I) 

J7d') 

/0 / 
/ 7 / ~~"l 

' , 1"' ..... fl~)~......t-~,c. 
• .• I 1+'0 '1.-J1r'~ ~~ • IH~ ~ .. ...v... ..5U 1,-.....,. .",J..._1W 
· ~ 

J7~ ,'~:~ 1"$ / 'j 0'211.;..... ,~~ .. J, /( l ... J. 
Ufl. / 

... --- Ood<: r:t ...... ~."'" f...)C.., ~,,,<c-o< 5P I~ 

~ / ,)c 

I?-I / 3Mlol- . , 
rt,_":l , 

~ ~~ / 
., '. 

1-7... . /, 0 

· . 
()It. 2.') / 

..... -, . . , . 
2.1 /: 

-... , 

.. 
~.J /' 

./ 

• When rock coring. enter rock brokeness, 

ON- :5"'-"'!,.I.. 

Pt.. -. "~~I Co"' ... :,;.;. ... rc .. ) 
~ U)~ .,ll 9¥'W ..... '~ D«>"_";' 

~ .)<) r ~e.d sc:.c"""';" 

J/ 
SW 

~r Gw -;)o.037i ~O 

~ O·C 

Drilling Area ,...-_-, 
Background (ppm):L..1 ..,.......--1 

c.t.. 1$. f-.cl £Iv ~ 

, #: 001 - ''7(,1/- P().(-Ol 
o-'/(;uk ot»)-7W -IJP) -f)1. 



I '8 ~D : 

~ 
BORING LOG 

Page ...L of "l., 

PROJECT NAME: NjRoP-Fod~3 
PROJECT NUMBER' 6'1h{' 

BORING NUMBER: P -Ob 
O~"'D5<?" DATE' -

DRILLING COMPANY: ,dG, GEOLOGIST: .~c,., ~L....97 
DRILLING RIG: S/-n./"" e,rljp~ DRILLER: A~J/;;"'/'" J 04·YLt. -tlHsJo"" 

MATERIAL DESCRIPTION PlM'ID Reading (pPm) 

Sample Depth Blows I Sample U!lt0l09)' U 
No. (Fl.) 6" or Recovery Change SOIl 

S 
and or RCO I (DeplhlFt. Densllyt 

C :.I 

1 L Type 01 Run ('I.) Sampl. ) COIISIsbIIIC Remarks J! 

1 RQD No. Length or ., ICoIo! MaterIal Class/lk:atlon S t· I Screened .. ".or . .z 
lmerval Rock .':'.,: :& 

HanI_ 
,,'.' .. ". 

~~ 
~) / /;..,.. t:I .; .. ,. 6ftf I FjO\J..,,....J..,...., ,......,& l. ve.r':) 

~ '3 0.0 0.0 0·£ "-0-,.. ~uv, 
.- /' . 

~~ 1~,c...:.c:.,..~-.-t ..w.bl .•• ..1> ~.£. 

01.. ;;6 / "j ' •• ,.:" 9'< -' ""/ ,.,.....Vl-/ 
~. '" ~'. 

/ 
' . ,,7 .. :~ : .. ~ 

/ '. 
k1-~ "0 , .. 
J~ / No t.-c. OyC t' ~ - \.IL CA1.o\ r-v" I ~d\ t.,..t !v.;;", ,,) 
30 / '7 C;..J cJ ........ v, ~ J 2 Itt ~ (016 kJ f .- ",..Jj t.t _'-'.4 

JI / Is",,,,,.L '-A" . '" ~ t .... c.>~ (), II. '" If... rDcJ 0 .. 1 L 

32 / ~ bl>W';" '" ~ ~ > rO' J..... '" c. 
.... 1 k., I ... ",.) ~ .. ~ 

/ ;h..c..t 71, I k .. 4 I,.oi Ji. ~,~ ~--"' '>l1~~t 

/ -
~~ ~f....,~ ... 1 Ls,·J~~ "ih...,,4 46,......, L c. .. II I-Itl 

/ 
~ 

... , n 
/ V 

~.~ / 

/ V 
J 

/ / 
/ I 
/ .\A~/ 
/ 0,oV / /1 

/ / ,\LJ/q' 
/ v' /ltU / f\ 1/ 

/ IY J...cn/V 
/ IV 
/ II 
/ / 
/ II 
/ j 

• When rock coring, enter rock brokeness. 

~ Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevaled reponse read. 
Rema~s: __________________________________________ _ 

Drilling Area ....--__ ...., 
Background (ppm):L-1 _~ 

Converted to Well: Yes No ---- WeIlI.D. #: ___________ _ 
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~ BORING LOG Page..Lof.1 

PROJECT NAME: N 1 BQP - ':;,,/4, BORING NUMBER: I ~ ~.f 411l P 01 
PROJECT NUMBER: ,,6&, DATE: 07-1()-'7 
DRILLING COMPANY' ---"7~~~6;.v--------GEOLOGIST· 3'"0"" at W."~ JL? 

, 

DRILLING RIG: ~h. ., .... obc.. DRILLER: A.J ... ~ .. c... /~~ JtCtJ.J. • 
MATERIAL DESCRIPTION 

r , 

PlDII'IO Reeding (ppm) 

Sample Depth Blows I Sample Lithology U 
No. (Ft) 6" or Recovotry Change SolI 

S 
and or ROO I (Depth/Ft Densllyf :if I L Type 0 Run (%) Sample ) ConsIs1Bnc c Remarks t 1 ROD No. Langill or y iCoior Material Classlfk:atlon S E 

Screened or . tI I J lm.rvaI Roell 

\~:~:!f~. 
". ,. 

~ .~ 14 :./: 

( / K,£ .. 4 :' -.' '. J I~I, .. ~''\A.. ;, ...... -..( ~ .. " ... ~p N. uV~J..J ~,t r~ ......... 0"-

p • .., l / 
I~- ~,,~ .s • ... .l.., c.1 .. :, ~~,~~ 5, :..- ... : . ....:. 

;t:..:.:-:-:' ctr 

/ · . (,.,..... j:' ....... :J-• ........./ ~.........( ~p :> ' . · 10..-

t.f / r, - ' .. 

'" I, - " s / I~~ 
· . - 10-..- -',- ,)~.., ---< ~p • .J&> ~. - .- 1/. lA\l~ C.C 

~-ol / i 
,.. , 

'" 
~ , , 

7 / -
7." · 

/ T -( -r ,- 5(") · . 
.~1) 7 / I~"? .... 0·11. ",. .. ~ t:;""'- _.A..::- -" ~ (' "'- 'I lib U V d.tkckJ 0.0 

,'\. -..:..~ ....... 0..- ,,-...l • .-.1 ".." .... .' 
/ I '0 .~ ~ .. ~ ""f ~\J .'Ji }O · , i~'? II 

· . 

1/ · ' • I) · . 
" ~ · .. ' ~~y / ~ "" " ," 

-;~~ ~"cr::t~ .>~ \0 11. - -'<I -.... ~' . 
~ / 

, 
~ ""/~~ ~. uV ~_J~,l I') . , · . 

II-{ ,/'1 - I;.i 

I ,0 ... 
~ 

1r'1/ 
I , 

! 
6 • • 

" 

-.H> f" / 
.'1> ,~. 

I h,.Af'" -- .... ':'0 .. 

~ -. L J6f),f-(' ..... t: "';. 
~ 7. M. c.. ~ ,--.A. 5l) FIfJ kroJJ;"" U.l n If"'Lo~ " .... .~ ~ -v+-.A -.I.-v\' ~'~ 

L • , 9 ~ .... ,,~ 
lib lA V J;/;.J:.: (g • t1 D II ~I-'i ~ ... - Je.~~{, 

0; •• 

'-" /. ' . , 
.)1) ')fJ / -

.,' . ~ (,.W· )0.77 
~. ,,- . 

",'" / I~ .. (" iD"") 1-,::;.( e J..-..A s, ~ 21 
· .. 

..s~ No IJ, V A;J,Jj,1 ~., 'r--. " ". Iltnc. .. . .. ~ 
!/ - · (U(.~ 2-1- ,'". :. 

J'(9; sJ- ~ we.T ' . · / 
'I. ' . 

2) • I 
." 

• I, - .... 

11,'1 / · , · ,. · · " 
./ 

./ 
• When rock conng. enter rock brokeness, 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Background (ppm):r-I --, Remarks: :TM..J.."t ~E"""",) eon;;"""., vc..11 J. .... ,IGrlk-o£ 

_, {u.. be . 
Converted to Well: . Yes No ---- WeIlI.D. #: 003· T~- POZ· 01 

I 
; 

I 



~ BORING LOG Page...1. of-3.. 

PROJECT NAME: A/Z/I()I' -~,cJ~ BORING NUMBER: /'1 ~ L V LJ 
PROJECT NUMBER: , " , DATE: -12.. 7-/0 - '1-, 
DRILLING COMPANY' ~74~'&:..at;.'f'-_~--..,.. _____ GEOLOGIST· ::r;)k.... 2: ,=llu~ Z 
DRILLING RIG: c56..,J., "",1....- DRILLER: t4",d., j4:A /Mc;. ... ) AA... J4,~ .... 

sample ~ 
No. (Fl.1 
and or 

Type 0 Run 
ROO No. 

MATERIAL DESCRIPTION 
Blows I 

6" or 
ROO 
(%1 

.~ Classllk:atlon 

u 
s 
c 
s Remarks 

PIOIFlO Reading (ppm 1 

~.f 

10.9 

13 ro ~l-~ " / trr.-.'l-. .. 1--_---¥!~=~:~~v~_ .. _::>_r:r_'_ ........ _)_"'_'II_"""""_~_i·"""_+s-t"_+_-----+_/. ..... :1~+-+--1 
6A l{l / ~ _- DJ 

'13L '.) 
'1~/ 

23ct)~ ~;~11. "-to' / ).II .. 
U

" ~'.: )f 
~ 01\ 'i~ / _ .. 

1Y7 / ' I-----+---r------+--+----r---t--+--+--t 

13 / 
.. ,/ 

• When rocIc conng, enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ------------------------------------------
Drilling Area 

Background (ppm): 1""'1 --, 

Converted to Well: No ---- Well 1.0. #: ___________________ __ Yes 



BORING LOG 
PageL of 4 

PROJECT NAME: 1'/:1. R()P -EvH'/~.., BORING NUMBER: 1'1 M- !-LV 
PROJECT NUMBER: b'''' DATE: D7 -1;1/97 

DRILLING COMPANY: 7€6 GEOLOGIST:.:"1...L a. ' .. /UuJv-:-
DRILLING RIG: SI- ~ ... .L /"" ~ DRILLER: 4-t.. -"4 ~ /,I"1."A MR.r.... 

MATERIAL DESCRIPTION PIDIFlO Reading (ppm) 

Material Classlf\eatlon 

151/' 

/' / 
/' .I~ 
/ At L-r ... 
/ iiP.'1/

Q 

/' V"h \ 

u 
s 
c 
s 

v 

Remarks -! t L 
~ .... -II 

~.o 

/ ~~V~ ________ ~~ ____ ~++~ 
/ ~/~+-------~~------~~~ 
/ ~/~-+--------~~----~++~ 
/ I 
;; jA----l--+------+--+----+---+--+--+-i 

// 
// 

• When rock conng, enler rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ________________ _ 
Drilling Area 

Background (ppm):'-I ---. 

Converted to Well: Yes No --- WeIlI.D. #: ________ _ 



BORING LOG Page _,_ of ..3-

PROJECT NAME: NIROP - Fridley BORING NUMBER: ~~ 
PROJECT NUMBER: 6966 DATE: 0'-_a _ 1'7 
DRILLING COMPANY: TEG- Midwest GEOLOGIST: ""Jr""o1:"hn-:-?lG"~~ei:-~st-:-e"::""'rlrrl----
DRILLING RIG: Strataprobe - OPT DRILLER: Andy High 10"",-$ /1,"'4' 

$a~" 
No. 
•• 01 

1')IJM 
orllaD 

Depth Blows I 
(Pt.) ror 
or llaD 

Ilan ('h) 
No. 

I"} 

10/ 

16/1 

18/ 
19/ 
20/ 
21/ ) 
22/ 
23/ 

• When rock coring, enter rock brokeness. 

Converted to Well: Yes IV 

MATERIAL DESCRIPTION PIDlflD Il .. dlng (pp~ 

,"-,' 

, '/, 
~I"""""", ~tv"""·_, C':~L "_:i 

V"-<r~ c-~, '- 7",.." ........ ,V'(b./~ I 
< .. :.'.Ao{ I 5-1 ",-' .I ; 

I t 
II 

~.'"'- " .... ) ~, -. "'1.'1" <, .. ". 

! 

Remarks 

len: 

1(", 
"" 

(,1.0 

Of 

00 

00 
IOD -. 

O-D 

Drilling Area 
Background (ppm): (( 

/ C'V '. c;. '-..' '-<. S .. i. • .37:'roL. 
No WeIlI.D. #: COJ-~'pn-()I ----



BORING LOG Page;L.of ~ 

PROJECT NAME: ~N;.:tR..r;O;..;.P_-....;F..;.n,;..;,;·d....;te.L.y _____ BORING NUMBER: ~~f 
PROJECT NUMBER: 6966 DATE' CII-g~7 
DRILLING COMPANY: TEG- Midwest GEOLOGIST: JOhnG F ester It 
DRILLING RIG: Strataprobe DRILLER: Andy High I Cit.v,s ~L.." 

v 
• When rock coring. enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ------------------------------------------

Remarks 
'.::::.::::jj.< j:': 

. : ': .: .:f 

! ' 

Drilling Area...------. 
Background (ppm): ~I _--' 

Converted to Well: Yes No ----- Well 1.0. #: _____________ _ 



BORING LOG Page3.-of l 
PROJECT NAME: NIROP - Fridley BORING NUMBER: ~'fj~ 
PROJECT NUMBER: 6966 DATE: 7JK:.03- 7 
DRILLING COMPANY· =T=EG=---:-M=id~w-est-:-------GEOLOGIST· Joliiit3" eSter \I 
DRILLING RIG: Strataprobe DRILLER: Andy High (t:/1yjJ !bCAr:., 

/ / 
/ I 

I 
• When rock coring. enter rock brokeness. . / 

~ Include mo~itor reading in 6 foot intervals @ b01hole. Increase reading frequency if elevated reponse read. 

Remarks. ------------------

... -

Drilling Area r----, 

Background (ppm)'L...1 _ ........ 

Converted to Well: Yes No --- WeIlI.D. #: ________ _ 



BORING LOG page-+-Of~ 

PROJECT NAME: ..;.,Nr;;IR,..;"O.;,.;P~-.;...Fn_·d_le--'y'--_____ BORING NUMB;;;.;E;;,;Rci7.p~Q.r,..-:;;,~::-----__ _ 
PROJECT NUMBER: 6966 DATE: m . ~J-S') 
DRILLING COMPANY' TEG- Midwest GEOLOGIST: ..,J-:o~hn-:-'joGMW~eT-b~st~e-r"tTII----
DRILLING RIG: Strata probe - DPT DRILLER: Andy High ICC,; I~ 

I"IDiPlD It .. dl •• IPP~ 

Sample Dept!! Blows I 
No. (Pt.) c· or 
alld or RQD 

Type RUII 1%) Remarks 
orRQD No. 

1/e:: . 

21/,3iWi--

22/ 7'1.l 

23/ 
24/ 

• When rock coring, enter rock brokeness. 

Converte 

L.,----// 

~~~~~~~~~~~~~~~~~~~~~~~~~~~U£~~~~~~~ 



BORING LOG page.;Lof 2 
PROJECT NAME: NIROP - Fridley BORING NUMBER: Rt1'L 
PROJECT NUMBER: 6966 DATE: ~O;;'5~~ l~J~-~nb:or-------
DRILLING COMPANY: TEG- Midwest GEOLOGIST: -'J-':-o-E-hn--7ioGMW:-rT-e;-b~st;-:-e-r """11----
DRILLING RIG: Strataprobe DRILLER: Andy High ICAn"> JI.,.(,q 

28/ 

30/ 
31/ 
32/ 

35/ 
~-+--36+/--::+-----1· . 

37/ 
38/ 
39/ ;' 

/ 
I 

~' 

I'i. 

! 

..J 40/1 I . ~, c~. J c l..... ~ I 

41/ 
42L 
43/ I 

44/ / 
45/ .I 
46/ 
47/ 
48/ 

• When rock coring, enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ------------------------------
Drilling Area r-----, 

Background (ppm): ,'-_---' 

Converted to Well: Yes No ------ WeIlI.D. #: _____________ _ 
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BORING LOG PageLof~ 

PROJECT NAME: ..;,N"IR ..... O,r....P_-..;,.F..;..;.rid.;;;l __ ey'-_____ BORING NUMB;;.;E;:;.;.R-::::~fo~/-=sO==-____ _ 
PROJECT NUMBER: 6966 DATE: oq-::{b-97 
DRILLING COMPANY: TEG- Midwest GEOLOGIST: JOhnG Webster II 
DRILLING RIG: Strataprobe - OPT DRILLER: Andy High K:hnS---g;;;: 

s.~ .. 
"0. 
•• 111 

Type 
orltQD 

Olp-~ 
PI -~ 

8R:. 

Dept!! aIowSl 
(Pt.1 ror 
.r ltaD 

It ... ('Itl .... 

10/ 
11/ 
12/ 

• When rock coring. enter rock brokeness. 

MATERIAL DESCRIPTION 

If 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks:.;;r;,J"rt.J..Il,. ,l~ ... ') 1J .. 1/ ~ .)~ ~"L "'s.TJv.,~ ..... > (;1/.3. ') s;..,a. c/" .... .8'~~I:. ... 
1.4 r....~ rtM roJ "I- i2=y- 0'" vt.!/. 

00 

pc 

Drilling Area ~_...., 
Background (ppm):L-I_--, 

Converted to Well: Yes No Well 1.0.#: CO~-'..,J-fJtf)-OI ----



BORING LOG Pageaof~ 

PROJECT NAME: NIROP - Fridley BORING NUMBER: p 10 
PROJECT NUMBER: 6966 DATE: (J9-O~ ';'Q7 
DRILLING COMPANY: TEG- Midwest GEOLOGIST: -;Jl"::'"o~hn~GnWFrr:e;:'b-'-st:-:el"::'"r"TTII----
DRILLING RIG: Strataprobe DRILLER: Andy High I CIll/lj #z.o.c.J 

MATERIAL DESCRIPTION PIDII'lD 11"411111""" 

:~ ~ .~' .~~ ~lIllllllilllllllllllllil!lllll!i ~ 

i Bl/O 
0< b.:-;,O 
p I~-OY 

1).1.... 

40/ " . 

41/ 
42/ 
43/ 
44/ 
45/ 
46/ 
47/ 
48/ 

• When rock coring. enter rock brokeness. ,f)~'/ 
-Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency it' 1 ted reponse read. 

Remarks: 
------------------------------------------------~v~--------------

Remarks 

/ 

I 

... 1 .... 

Drilling Area ...--_-, 
Background (ppm): L-I _-I 

Converted to Well: No -----Yes WeIlI.D. #: __________ _ 



BORING LOG Page_l_of~ 

PROJECT NAME: NIROP - Fridley BORING NUMBER: P /~ 
PROJECT NUMBER: -=6:=9.",.6~6,.....,.....,_-:--______ DATE: fYI-OJ', "7 
DRILLING COMPANY: TEG- Midwest GEOLOGIST: JohnCfWe ster II 
DRILLING RIG: Strataprobe - DPT DRILLER: Anqy High ICJw~·Ik .. ., 

Sa,.... o.ptII 

No. (Pt.) .... or 
Type IlUB 

orllQD 

ICUV'J-~!. 
;I-C, 

Wv 

No. 

24/ .6 • 't'" • 

• When rock coring. enter rock brokeness. 

MATERIAL DESCRIPTION 

~o/ Iii llilll II: 

Drilling Area 
Background (ppm):1 r----, 

",-" l_vL' [;.0 ........ 

I 



BORING LOG Page ~ of2 
PROJECT NAME: NIROP - Fridley BORING NUMBER: ~~ 
PROJECT NUMBER: 6966 DATE' 09:: -97 
DRILLING COMPANY' -=T""E;":'G~--:-'M"""id:-w-est~------GEOLOGIST' John G ebSter II 
DRILLING RIG: Strata probe DRILLER: Andy High ICJ,~/r ,M.",Cf 

32/ 11lI 

33/ )~~L , 

, 
~--~-4--------------~--~--------~~~~~ 

il 1.1 

k]')<J 34/ !J.) 

fI/:.r:- t
• n

3S
!/ 

36/ 

• When rock coring, enter rock brokeness. -- // 
- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated r~ponse read. 

Remarks: .; 
Onlltng Area...------. 

Background (ppm): IL..._-l 

Converted to Well: Yes No ---- Well 1.0. #: _________ _ 



BORING LOG 
PageL of Z.-

BORING NUMBER' R.. -/ '-PROJECT NAME' 
PROJECT NUMBER: ~~'b DATE: Dcg-IO...q.7 
DRILLING COMPANY: ,6'1 GEOLOGIST: _:Yo ~ fP. LJd:1.s L--k: 
DRILLING RIG: .5/-.n. /.. t.~ DRILLER: ~ 1A~t: 

MATERIAL DESCRIPTION PlDIFlD Reading (ppm) 

sample Depth Blows I Sample LIIIIoIogy U 
NO. (Ft.) 6'" or Recov.,., Change SOlI ,. 

S 
anc! or ROD I (DepIM't Densltyf 

C fit 

i L Type 01 Run (%' Sample , ConsIsI8nc Remarks f ~l 
ROO No. LengtII or Y s i 

Screened '. : 
. ill E 

Irrtltrval 'Rock\ , B 
tIardriMa' i ' -"~ u.cvde. .75"' 

~ J.Y.) , / l-\wt- r_ ~;.. ,..-......... WI hll/../ s-/ol s~" ii.~ ~ 

/)It 1. / , 0..,-

j / 
tj / 
) /' ~~j.. '-1:-::: __ 7_ FIN-),/.Uf---.~I fl\,l~ I~~ 

J.Q "A. '" ..... ~ .... Is 

" /' 6N-- .t,:..... ..,.J., ) ~ CcV\1'5 C . ./ 

7 /' 'j<4A I ......... IInNt.:> s 'v ,1.«. s-vtA 

6 / I) 

'1 / ~./.. 1'- tn....,~,.,JA.I" rI. ~ .' .\ \\ k ~-.j Mece L, >c. t:.:{-r iWL J so 
D Ib /' , Dot-. 

J 

; r;; 1/ /' 
, . 

/2 /' . V 
(f. )-""'>"" I~ /' i.>'hG~ j...., ~;......./.........L~ vJ. CQ\.V~(. ~"",..w DIJ 1(' ........ - ... ~ .AIl,,;L ,L 
~ 1.-(11 

N /' !h.... /;.' ., ,v . l oc... W ......... , J""VLI j .... .::1,"'/ 
""-

,~ If /' 
~ ~ - -

J>4.A t-~ H~ Ih", r,.~L.i , .. ...J cfc..t::; - - C -- - 0.1l_ 

/' 
- -

IG - -- -

~/O 

/) /' 11I~ ~ - - 'P-''' C. 11,; Iu..-. ,/r5t.J- s-t ,-I",,, ~ -
//Jt)'t. - ~."""" 

<:> )-YJ /' 
- -

~ 
10.1/ t)v'WV tl , .... ( I ... ~,or-. 

Fli - .--0#-0. - -0 
tJll /' -- . , /6) - - -

/' 
- - -

(D - () - 11 - -
/' n .. ,,~ ~--

~H ;, 
JolO'~ -- - IA.:" ht~!) u.-.. ~/iJ~~ ~ ...J'i (IIi,; 

),~ 21. /' ~o-
,.. '5"""·<-II""I\.A;"",- c~ 

, b • IlL- . ~ ~ 
rlt /' -

2') - -. 
/' 

- 0_ 

('-I .-
0- - V 

L" 
/' 

• When rock conng, enter rock brokeness. 

- Include mon~or reading in 6 foot intervals @ borehole. Increase reading frequency If elevated reponse read. 

Remarks: X'HJ..n ... ~ "I- ,r;J.. 
- .. 5k"., 

0.( 

0.0 

0,0 

(}~ VO 
b.l 

o·e 

',3 

Drilling Area 
Background (ppm): II 
J ..... kbe , .. ~ 



PROJECT NAME' 
PROJECT NUMBER: 
)RILLING COMPANY: 

DRILLING RIG: 

sample Oeplll Blows I sample 
No. (Ft) 6" or Recovery 
and or ROO I 

Type 0 Run (%) sample 
ROO No. Length 

2f V 
2b V 
27 / 
1--6 V 
~i V ), r f.tJ-

~(.~i )0 V 
elt. )/ / 

J1 V 
O(t>-~~ J:3 V 3[..01-

p 2'~-
lo~ 3° V 

..3) V 
,'-'1 Jb V 7 

,37 / ~J,oi-

>t>-50 
J~ // ()Ii-

o-1Y\ 
bCJ V 
lfO / 
'II / '{r-..~ 

<> )-)~ -
LY l V , 12.-111; 

U) V 
'-f'-l V 
liS" // 
yc V 
~7 V 
CfY V 

V 

BORING LOG 
Page "2- of -z....., 

BORING NUMBER' P - I 2 
DATE: IJ (;-10-97 7!C, GEOLOGIST: ";j~~ /.JL '" l.t,,/t...... 

.J. - ~ I!.Ylh- DRILLER: ~M~h 
MATERIAL DESCRIPTION POFlD RllllCllng (ppm) 

l.IIhoIogy U 
Change SolI 

S 
(0eptI\IFt Oensl¥ 

C rII ) L ) ~ Remarks t t or 'I !CoioI' """'~" s I l! 
ScnIened or 'I:. 

. i a RoI*. I'" .. 
Interval . ,':: 

HarIIMe 
.~" . k··:" 

-- fro I&.L./~ - --- -' - UV"t.l..e...kJ - --- -- --- --- --- - t).,+' ~~ k..... c-1"-7- ) II~W ~iJ - - I)v~ ~ /<\.~ • ..J 1"\. __ I·r. 

- - J. - - J,u 
->C~;:: en....., 
t-:::".-::- ~;~ M.:id .. C ... ~SIl~CJ .. ' 

~.I ~ -.' LJ 
f ch....u..- L. t~~ ~~ '"': -. -~ CH~. v' ~. S "' ..... ':"' .. 5. ~." ~e.. fJ~ O~ D1 .- .. --: 

4' .66 err- ~, (,,0'"")';( V;-;dJgr:~<... ::v D,u .. . ' b "iV1. ~, , .. v'\. w t . 6 • . ' . 
~ ~j ~") /""'j l ,...-?"'/~I !;l' .~ cD ..; ............. , ......... '" Fl"'-"-~ 

, w...J C iNI-1 ' 5"-"'" v-d J. ~ D.4 
.. ' .. 

1'11/ :U _!-

['1"-'-1.··· .. ,--.... J l.,"': ii 5 0". i..u 1 - ..... I~~ Ob 
ufJ 
1D0 6'0<--. l,;.· ~._-t-_ w (,,""'~ 'W'V:~ I~ . c.' 

01" P~'~"''''-~~ s~.--l "'j p< ......... .l ~ d 
• '0 ' •• 

ro~ - • fA ve,. " ..... "" I -- (!.-- vc.~ .;"'-. h ':~Sv~.·.'(,X-11 SIJ rD s. ~ 5 .. .,...J. 

()IJ 

0.0 

- - --

? 
No fLc.ov-vC/\ 
/fCt- c""""", ..... "''''t.r:.",~ 
If.v~ I-~ t..,-..L.; .... ,.A 

t .ro ""'~'" /lIS!-o'" 

/r3vJ Do .. ,v., 
• When rock coring. enter rock brokeness. 

Converted to Well: Yes No ----

Drilling Area 
Background (ppm):1 r-- ...... 

WeIlI.D. #: __________ _ 
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BORING LOG 
PageLofL 

PROJECT NAME: N I !to f fr idkv BORING NUMBER: ~S - J, ~ P 
PROJECT NUMBER: ~ I DATE: lJ, 21;. 7 
DRILLING COMPANY' ---'!jJ~liYi..l..lj;r..J·;'--1T""6-n-~-\ltl-'lr-----GEOLOGIST· ....."..1JF-'-'H~"""'~~------
DRILLING RIG: Ho.tt2~lJ.l" DRILLER: M"L RLlLkPnblr4fr 

MATERIAL DESCRIPTION 
sample DepItI 8'-1 sample LIthology U 

No. (Ft.) 6"or Recovery Change SoIl 
S 

and or ROD 1 (Depth/Fl eer.Ilyf 
C Type 01 Run rr.l sample l eonsst.nc: 

ICoior ROD No. LefI9!II or Y MalerWI Classtncat\on S 
ScrH'*' or . . 
InIItMII Rock 

KanI_ 

0 / ~~~ )..' ;trr 

rrl / 1,Yr~ ...t:~...,..')iC f1r.- ~.Ar'/.~¥ 
~ L v. . ' 3:: f/ ..... "1....j-'",K ct 
~ I.jU.Jo / !j 

r; / 
/ ,~wl, ffi.~ ~-

~ 
I 

t" '~'-~' ." .• -/ 1 A '~r /1' 

')- J... / '~ b~ ':h,... 
, -" j I I 

" c ~l Y.l"f..t~;~ "'r.-< 
~ / I 

J 
j 

<-l /~ / '& 
/ 
/ 
/ 

I / I 

i~ / 
/ 
/ 
/ 
/ O~D' 

/ 
/ 
/ 
/ 
/ 

~( / 
• When rock coring, enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ----------------------------------------

PlOIFlD Reading (PIIfIIl 

N I ~ III 
Remarks .!! 

I 
J! 

Do I E i • E ~ ; Ii 8 

/- """" 0 

.~~ U 
~ 

10 

,~, ~~J-..( if) 

(1 

D 
0 

1&d ~/li 
• V I ' 

rlM,~ ;( -2,' 
u 

~ 

Drilling Area~.........., 
Background (ppm): IL...-----I 

Converted to Well: Yes v No ------- Well I.D. #: ____________________ _ 



BORING LOG 
Page~of.L 

PROJECT NAME: ...... N...:.;J:~'W~l:--'f. ..... t~;rJ::..;.Z~ey ____ BORING NUMBER: f./IS - J-g D 
PROJECT NUMBER: m6 DATE: L2L:J- H7 
DRILLING COMPANY: ---."B....I<:;;:-t.d..a:.L-...,.fPh-~Yl-~-rr----GEOLOGIST: .....!.i:1l~. ";"lJn~'~w;t.l.~_-----
DRILLING RIG: BohSOlIlV' DRILLER: llov a,,~KP/lhtJ'IA'Y 

MATERIAL DESCRIPTION 
Sample Deplll BlOWS I Sample UItIoIogy 

No. (Ft.) r or Recover) Change SOIl 
and or RCO I (DepIII/R. DensIIyf 

T~Ol ':~ (%) :::: ! ~ iCoior 
ScrHMCI or 
InwvaI ftOCIt 
~ 

[f(" / 
~·-3 / ; 

t,-f i/ LJ){/ ,.-R. )e.. 
V"7 N V 

I~r / 
/ 
V 

~f1 V 
I)L-- V 

..,---
..,~ / . 

/ 
17- 4 / , 

etA, / ~Vr;' .. 
li ;/, /1 ~ 

d,iJ? __ ~ 1-;:- I7J L;"';f2 
~~I / 

Li l' / 
/ I 

fs-, / 7.:6/5' 
(}' / i-j").1 

C\ ;;;.. / 
~f / 

/ 
S,h V VI/t;. I 

<J., I / 
/ 

I JtI V 
';-0 / 

• When rock conng. enter rock brokeness. 

u 
s 
c 
s 

- Include monitor reading in 6 foot intervals @I borehole. Increase reading frequency if elevated reponse read. 

Remarks: --------------------------------------

'PtDIFID Railing (ppm) 

Remarks 

t3" 

1.0 

.r 

~,s 

7-) 

Drilling Area....-----. 
Background (ppm):~1 _.......I 

Converted to Well: Yes V No --- WeIlI.D. #: ____________ _ 



BORING LOG 
Page l of ..J:. 

PROJECT NAME: ~lU.f(O 7 Fridfey 
PROJECT NUMBER 

BORING NUMBER: f)S-)'~P 
DATE' lJ· h "7 

DRILLING COMPANY: B.e1!.± D~~t:. GEOLOGIST: 11· lJ,,, /-.A 

DRILLING RIG: BQ+t£ao.;c- DRILLER: AIN Bu/keh jy,t'4(Jy 

MATERIAL DESCRIPTION PIOIFIO Reading (ppm) 

SampM Oeptll BlOWs I SampM UIhoIogy U 
No. 1Ft) 6" or Recover) Change SOlI 

S 
and or ROD I lOepllllF't. Oel'llllyl N 

~ L c GI 
Type 01 COnsIAenC Remarks 

.. 
Run ('10) SampM ) 

Color 
c. .!1 0 

ROO 'I Ma&ertlil CIassIIIc:atIon S E ~ .l No. L.engIII or Q. II • E i Screened or . . 10 ~ I-I Rock .; 
~ 

i
W / II. JlA - ~ ,,}.., Ll~: -Mf- ...w2k 1J..g 

~i / I ~.~AA. .P~-

I~ t' / :;/f/i. !.I .f'.U<>- IJ i ,/ -r ...... , :/1. ~..I[,-It. 
11t)V:I V -I J V 

~ V 
V I ~ ~ u.,..J .... J,.' ,..tov-

'j'S L ~'U' I .. t .. c. .rl AM,... ,10" 
(!' / ~ I '~ 

.'" ;:; 7 - of S . Jtt.- y . ..f. it' 
Ib '" V .Jw-.. ~~~ 

);0 V 
V ~ ~ .... e.c.~ """"J~, ;q-

'r1 V L/,bjr;' /. .0. 

1~'tJ V <-

'v 
1 .. /"/' 

1 I ~ (' 

i b 5" V 
V I &.t"XZ ~ ~, ak""k-

ylC V 3·Vrt ~ 
{Jl V li 

11>'1 V ... v 
10 V 

V .~ r../t>.... 1~1 ....... ~7bt-
15- " V 1·QA· ~ 11" ur£W;J2 

e V / 

~ ~; 
I 

fJ,1 ..A- f')..-

111-'1 V 
1; V 

• When rock conng, enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
------------------------------~-------

/ 

IlI.~ 
(... 

f1.1 
1.3 
)./ 

~ 1,3 

i ,-'I 

'-.(1 II'-
1.1 

1·1 

.~* IV ~-: /....I ('.I c: 
3:0 
.; ·ff 
hc<../ 

I?ti 

~;t- W·1f. ~ 

I), f 
'a 

. .{..-0t o.~ 

I5"J 

:6.~ ~CI (; c 
~.' fa 

Drilling Area 
Background (ppm):r-"I --, 

Converted to Well: Yes 17 No __ _ WeIlI.D. #: _________ __ 



BORING LOG 
Page.!Lof j 

PROJECT NAME: _.;...:N~I~R..,.;DrP~-,-F-,-y .... ·J .... l~ ____ BORING NUMBER: C17'- ~~ D 
P 7 n7{, , ROJECT NUMBER 07'0 DATE- ',../~ ). 
DRILLING COMPANY: YQ9rf- b pt'l),e4t GEOLOGIST: ....L..::;K-I.. -L.L11D~,.L..-.v:7--e------
DRILLING RIG: RO+Q2Qy,," DRILLER: RDY Bu~k(mper"{Jr 

MATERIAL DESCRIPTION 
~mple Oepch a-., Sample UIIIoIogy U 

No. (Ft) 6"" or Reco"ery Change son 
S 

and or ROD , (0epU\/Fl Densftyf 
C Type 0 Run rr.) Sample ) Constnnc 

ROD No. I.AngUI or y iColol Material Claumc.aan S 
ScrHMC! or . * 
~I Rock 

*"'-

/ / (/ 

/ 1 

LY 
IJ 

• When rock coring, enter rock brokeness. 

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ------------------------------------------
/ 

PlDIFlD Rading (ppm) 

Remarks 
N 

~ L • 1D 
Q. ~ • .2 E Q. i .II E • 

.II i li 

tJ.q 

0 

r 
~, 

,.. 

"'J"" I 
(7 c 
/0, ,./, 0 

D 

I·D 

).D 

?-.7 f" 

Drilling Area r-----. 

Background (ppm): 1-1 _ ..... 

Converted to Well: Yes v No ______ _ Well 1.0. #: _____________________ _ 



BORING LOG 
Page S. of --L 

PROJECT NAME: ---,-,N.~~~R:.,:.:D:...:r---.,;.F..Lr"""jdf..L/..,pvf--___ BORING NUMBER: M 5-J.-2D 
PROJECT NUMBER: _6,,="~=6b,-:----:-____ r ____ DATE: -:''l-:;;;;...t.alh~I1~7~~ ___ _ 
DRILLING COMPANY' 8Mr+ Ln~Y' GEOLOGIST' ~ /:LoW'-P 
DRILLING RIG: RrrIb 5l2bi~ DRILLER: 1~'L Bwtkfh !U}y/JIJr 

MATERIAL DESCRIPTION PlOIFlD Rncllng (ppm) 

Sample Depth BlOws' Sample L/IIIOIogy U 
No. (FtJ ror RKOYeI) Change SoIl 

S 
anc! or RQD , (DepIIIIR. Densllyf N 

i L c .. 
Type Of Run C") Sample J Consls18nc Remarks i I Reo No. LangIll or Y [Colo! MIderIoII C\aSSIIIcatIon S E ... • or . • E ~ ScfHned . 10 • IntaMll Rock • .. 

~ 

IVO / ~ rtJr.,.. ~ r ..... -- .Jt:tf-' ~ tJ,~ 

')/17 ./ ~. /W" / A t.4~fVJ D·~ 
~ / J 

1./ J 

1-ilb i/ /Dl"7 ~ 
iI'-

I.? 

IVr; i/ I ~fl It"" .~.,~~ /JAI~ ~:P,,£, .A : ....... ,.~ 
Ie'; 

/ 
VIi 

,v i( /:tIJ ,;:d 14.l I f .. A/'J/-~ iA.....J . :..- .0_ 

~.~ i./ '1 '. 
, 

.?-A, . >1j3' rf~-.h. !l. .hl 1,<).£ 
(}~ ./ I ./\-1:-- 11 ~ (}!) 

t;" ~ IDg J.--. 
PJHI / R"1Il ..- J.}t.,1V)IJi£, ,1.1. ~.-.,.r/ .~. 

c 
v,iI 

)/ C / .' . dk,\ () ~l I. / 1 w/ .. ,,12 ..,..,. of l, J~ 

/ I rJ ...... 'YZ, I--tk- iL..J l ,~/~.;~ 
0-1 

7", / ~~A' ;:;;. / AJt?;J)~1). 4h.~ J... 
v,.. / l.~~l~ J~ If,~\.. 'J,1Y> 

/ , 

/111 3 
II~ / "- oj ~...: ~ g~. 7'. J i!.' (Ii,., r.-... J:-;.y.,I.t /i A 

/ 1'~'~ ;l( 1l.4· .11.-, J ;/ J: .. u-t.t--

/ j,~ 'l/'I"" ihA A. o-,::J;j--
;: . "k§ f-h.'11 

/ Ii d v j 

/ 
/ 
/ 
i/ 
/ 
/ 
/ 

.. When rock conng. enter rock brokeness. 

- Include monitor reading in 6 foot intervals C!! borehole. Increase reading frequency if 8levated reponse read. 

Remarks: ------------------------------------------

.~.-.t' ~-).. 

v·'I 

C} 
/~* 

I~ 

Drilling Area ,.--__ -, 
Background (ppm):L,.1 __ ~ 

Converted to Well: Yes No ---- Well 1.0. #: ____________________ _ 



BORING LOG 

PROJECT NAME: '!!J!/ P ~;~/ev 
PROJECT NUMBER:{,£ f 

Page-Lof-L 

BORING NUMBER: }15--:;.4 p 

DRILLING COMPANY:+-. LOn y.o DATE: I~Jf/41 
GEOLOGIST: ~~ . .2,lh+'DL..!-W;;)-e-------

DRILLING RIG: XDfcsDhlv DRILLER: ~y lJlI~kt'/) ~r4l'r 

MATERIAL DESCRIPTION 
sample DepCII Blows I Sample UIIIoIogy 

No. (Ft.) r or Recovery Change. SOlI 
and or ROO I (OepIIIIn DensI¥ 

Type 0 Run (%) Sample ) COIOIIU .... 
RQO No. LAngIll or Y iCoior 

&:r.ened or 
...,.".. Rock --- '.' 

0 1/ 
~I / ~·,'A 
G / 
Il'f;~ 1/ 

S" / IU U ./ 

/ I 

S··> : / b'7;o 
V1'-' 
f-/"jU / 7? Ii J J 
110 7 

u 
s 
c 
s 

/ I I) 

/ 
~'1 / 
(!" / . r 
(~1J / 

,( / 
/ 
/ 

~ -tJ / }-'~~O 
~ . / . h 
o-y-nl / 

/ 
/ 
/ 
/ 

.;; / 
• When rock coring. enter rock brokeness, 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ---------------------------------------

PtOlFlD ReadIng (PPIII) 

Remarks 

o 
o 

Ia. 

I"" 

I.~ 

ltd 

o 

Drilling Area....----. 
Background (ppm):1 L.... _....J 

Converted to Well: Yes No __ _ Well 1.0. #: _________________ _ 



BORING LOG 
Page~ of...fL 

PROJECT NAME: -,N~=:r.:-rt\br-v~p_;.l-r:....;;.::::..d.;.;;./e+-Y ___ BORING NUMBER: ):5-?4P 
PROJECT NUMBER: ~'l _ DATE: p1[1'17 
DRILLING COMPANY- tfo+- ~h1~Plt" GEOLOGIST- -'=iR:::-'-"-':JI:+-&../-w-,..~e:------
DRILLING RIG: ~Qlai DRILLER: /icv Bu£kPnbpYAP~ 

MATERIAL DESCRIPTION PlDIFlD Rea4lng (ppm) 

sample DepItI Blows' Sample UIIIoIogy U 
No. (Ft.) 6" or RecoYel) Change SaIl 

S 
and or RQD , (DepCM'l. DersItyf c Iif i L Type 0 Run ('iI) Sample I CO"' .... IC Remarks t ~ 
RQD No. Lengtt\ or Y ICokr MIIerIII'C\aa1llcllllan '" S E a.. l 

ScrMnecI or 
,~ 

. .'II E i ~ InWwI Rock .'II ...... 
HanI_ 

"., /' .1. .n ~ £ "'(1 ul- .5tff- ~ 0 , 
~-r / )._9{1 ~ Ar/A 'oL. .1M. 

p.o/ ~ 

Ie / 
, 

C,/, 
J 

IV1 li /' 
1'10 '/ 

/ ~, ~ ~L . ~ .;>bry- ~ 10 
SOb / ~115' ~~ 1M .,A- A. jJ ..... ,iDA ~)q 

~KJ / !) v IJ "!J.b 
IV' / ~.~ ~ . >V 

7.5' / 
/ "k1J2 ~ i".~L , ~ fc- ~ C .. /',11 Ifti1 ;;, .....;. "'V / n2/M.t k'lY 0 

5-1 1/ It'/; I 
'iO 

J I.. lll!") J 
--t'J"- I ') ~ r 

~",,'-l 1/ 
I 1/ I I I 

/ '/,ti 

n / I,~~ 
7'':) / V).7 ~ 

'"' / ,v 
~.4 4\ ~,O 

'1~ / 
/ ~ .~ /~~ "J: 7tI.- d 0 

')1 / b'\ ~ //':'.fk_ A.r- / /I u, i&. 0 
, (!~ / VIO \.i , 

/J 
)~)\ / 

5"0 / v 
• When rock coring, enter rock brokeness, 

- Include monitor reading in 6 fOOl intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area.....----. 

Background (ppm):IL-_...J --------------------------------------
Converted to Well: Yes v / No --- WeIlI.D. #: _________ _ 



BORING LOG 
Page~Of~ 

PROJECT NAME: _N.~'I:;::.,:.;R~O r-f--=J1~;:~IU.~~~f--___ BORING NUMBER: J.1S- ?-tiD 
PROJECT NUMBER: _.,...~.w..uW~-r-____________ DATE: ~12;;..< .. /~f~/~9~7 ______ _ 
DRILLING COMPANY' BO(i!+ l , GEOLOGIST' B HfJw:;" e 
DRILLING RIG: 8QtQ~ 12l1ic:.- DRILLER: f7.1J \I Buckf!nh(JYAP v 

MATERIAL DESCRIPTION 
, 

P101fl0 ReaGlng Ippm) 

Sample DepaI BlOWS I Sample UIIIoIogy U 
No. (Ft.) ror Recover} Change $CII' S 
and or ROD I IDepCII/Fl DenIItyf c fiI ~ L COllsls .. 1C Remarks t Type 01 Run 1'4) Sample ) 

ICoior t i RQO No. LengUI or y Material C .... 1IIcatIon S E i 
ScIHned 01 . .; E i . • ~ ,-, Rack lit - .. 

Haf'II.-

fU / PA~ ~ ~ -vw-2-'1/ 
...we'\ I) \ "'" on ....... ;t;n-

/ M ~- .,A-.l1 'AI... j" 

" -Ie / 
v U 

Li' 
'" / I,jt;l 

r;( / 
/ /I ~ UMI },.,~ ~ .~~ 

/' I~a ~ . """/rd.llt> 0.0 m 
7/'1 / 

I -i.} I vi j 
I r~ v 

! / ~I ' I~ ~ ; 1.--Ll~ Ie I i r;,1:1i:' 1..- ,0 -=,+0-

/ ~ I~ 04?JiJ;-1,-~. 
/ v N ,Ii, W '/ 

~-i.j ~ ..... ~' 

/' I 
yO. / 

I 

... :" 

l. ~[ 
..1.:1.-" / 

h{, / 
/ [vd· ai/c £t~,. 2~~~ ~ 
/ ~ ,~, :V-/~fj~ 

~--13 / ,,/ V"".,h .•. cM~{ 
~ / D)01 .""r/ Jj~.~&v &1 

1\101 / ./\..- 1 'j I v' 

/ 
b--''l / ~ 
~ / 
I~IV / 

11~ / 
• When rock conng, enter rock brokeness. 

- Include monitor reading in 6 foot intervals C!I bOrehole. 'ncrease reading frequency if elevated reponse read. 

Remarks: ----------------------------------

0 
f).q 

~ !J,d ~ 

{.o 

),r 
~ ~.).. 

p-3 
b..!' f\ " 

.~ D.~ 

7.iJ ~ 

n 
~.2 

fl/ 
r" 

Drilling Area 
Background (ppm):r-I --, 

Converted to Well: Yes v No ----- WeIlI.D. #: _________ _ 



BORING LOG 
PageL of JL 

PROJECT NAME: N:tHOf F}:d/~':I.. BORING NUMBER: M5- '2-'1D 
PROJECT NUMBER: ---LI.:..:;L7)."":4.u::'6~":"'I-I.I..Id...&.Io~r--- DATE: ~/"::..L2~61Lf7r...'.f}7 _____ _ 
DRILLING COMPANY' Be~ ~ ItPlJI" GEOLOGIST' 13 )JlJw2- e 
DRILLING RIG: . I DRILLER: hJL ~lrl'h 'ppYOer _~o 

MATERIAL DESCRIPTION PIOIF1O RHCllng (ppm) 

SUI~ Depch Blows' SIImple L.IIIIoIogy U 
No. ~) ror Recovery Change SOIl 

S 
Mel or ReD , 10epIII/Ft. DenIIIyI N 

~ L c • GI 
Type at Run ("4) SIImpie ) 

OOh.,I __ 
Remarks g, ~ 

I ROO No. LengIh or Y ICoia MIRdaI Claulflc:atlon .. S E 'a l • E ScrHMCI or . . III a lmarva! Rock .1 .. 
HanI_ 

..,~ V I~ IP+ ~".A /~.VId _~ ~ "If 
~~~ / M !l~. :../ tJ~· IA?dJj! 7.0 

re- / ~'~f' 
V :; 

IJ.iCl 
j3 ~; 1/ 'J 

n~ ~ 

/ i 
! 

/ I 
~ 'bl /1 

.... v 1-1-
. (/I~ / ->f.Jt .)' .. I~ v CAt?" ~ ~r /J ~~ tl·3 

,c. / "'1.J IJ ~ . ~., ,d,: ..v~,~ 
[2.1 ;,... 1tt':i) ~ L. J' • 

636 / 
J"" 

/~ ~ ./ 
-;~I/ v ";2., 

1/ itiA-A I/~ {~r ,~ ALici. .d._~,A (../ 

5--1/ / I ~ : A.r/ ;.,'7IJJQ1; :;I.~J-te-~·' - 0 
~' 

I'-' / lD/'c
l j .J In 

H"f--\ / 1 
10 

/ 10 

/ .2-

'5-~ / .: 
~.1 

F-

@ / \' , ),q 
) L1if; / I.~ 

:1~ / 'I V- I,.f 
/ ~I ~ ~~ a£,~ tJ 

t;--,/q / }o/m' OJ l A.r~/ ,I. 'd I~ ¥ /'dA ~t 0 
c! / :/ U 

b-.~ ~ 

\r)Ii'1 / I. ~ 

if)(') / ~/ /. ~ 
• When rock conng. enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area.....----, 

Background (ppm):L.,.1 _....J --------------------------------------
Converted to Well: Yes \I No --- WeIlI.D. #: ________________ __ 



ct@i\t))) BORING LOG 

PROJECT NAME: ~~dley 
PROJECT NUMBER' 
DRILLING COMPANY: O~ 

Page~ofiL 

BORING NUMBER: M~- ?4P 
DATE' I"L hi!7 
GEOLOGIST: 8. HfJW2.E' 

BuL-ken hPrMY DRILLING RIG: BQb~Ql:1.it.- DRILLER: }hv 
MATERIAL DESCRIPTION PlOIFlO Rncllng (ppm, 

sample DepCII Blows I sample L/IIIOIogy U 
No. (Ft.) ror Recovery Change SOIl 

S 
and or RQD I (Deplh/Fl DeMIlyI 

C fit 

1 L Type or Run 1'" sample , COrISIAIIIc: Remaf1(s J! 
~ C. 

ROO No. IAngth or 'I leoa 'MII&e/tII ClauIlle8lloll S E Q.. 1 
SCI"ftMd til . * ; E :5 InIiIrVaI Rock ; 

"-- . ~~. 

*"'-

V iLA-J. ~ tk ~~ /J~ 11",- ~. ~."* j/~ 

5~ '). 0 / u ( ;.., ~~ \ ::r) .n-JH ~'" Ifl.h 

lat~, / J J 
I/.t If.-

II')') / J,b 

: JfJ( / ..J/ u. 
/ b,t' 

£)..} , / ~.O 

(i / iv~c bJ,() 

~ ~t.p1 / I~, 

lIn / n 

1/ 0 
~.J.J ... / () 

<f / D 
i bL11 / Ie 

,1'( / ..... // 0 
/ tZ..J ~ , , 

(j(l.U \;~ l€~H~ j. .-"- .of ~~ P,) 

~J) I / I V. /.XJ~\ ; vh-l cj.(jg'f I 45-cL 
J t1,J ... , 

(t \. / %' ~ Y~l~ ~oj; tt?:-- Ar-'!7t- !?~ ,"I ~ \v 11:: ~ 

J' / - 1)- J...j .J,i~ J:v.,.c ~ '4t1 ":2-,/ 

11.0 / ,I ~ _/' i/ 1/ 1..~ 

/- IJ 
~-)..y / J,I 
ki-' _ / t2...) 
(P') / /,q 

f2...r / ,v 
• When rock conng, enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area.------r 
Remarks: Background (ppm): I . 

converted=t=o=w=e=II:====ve=s====\?:'=====N=O ==========w=e=1I =I.D:.=-#~: ________ ~·-_._m_" 4. L_. ~ --- ---------- ~,'3l.-c~ 
...; '!j.:..---

,. ' 



BORING LOG 
Page.£. of iL. 

PROJECT NAME: NI Ii D P F r " d ley BORING NUMBER: }II 5- "J-4 P 
PROJECT NUMBER: ...£..:-=i6,...,'1,:,.;lFr6.L...-..:......&..~""'"""":Tf---- DATE: l'k li If? 
DRILLING COMPANY' rr U~/J'y GEOLOGIST' B I-ItlV be . 
DRILLING RIG: 0 oSoni"-- DRILLER: RbV B 1.1£ X!f1 beYIllY 

MATERIAL DESCRIPTION 
Sampte 0eptII Blows I Sampte LIIIIoIogy U 

No. (Ft.) 8" or Recover) CINInge Il0l1 
S 

and or RQ[) I (DepCIIIft. De..." 
C Cot ...... Typeot Run ('4) Sample ) 

!CGIor ROO No. Length or f MIdeNI CIIUIIIcatIon S 
or * ScrHMd 

:':;;'~:;'~~~~~W;j!D"Y' . 
• 

InlafVal .,..>~ .... '-.. ~.: 
)l.~ ./ I~ ~ r- L ~. ,J, . 

717r ,........ ....) 

/ 
.... 
~AT/~Am ~'J.I) 

(y '/ 1/ M- '2- If 1/ I ~~ ; 

'/ ~,b~~ 
oc / 

/ 
S··).b / I 

."1-

~~tC / OJ.· 6 
~ I~ !lilfl~ .A~.v I; J' .Jf 

/ ~ L,AA Ull ~./J.A.....A.. 'J 
I~ f-- ..(.o.tJ.~ ~ 

n~ / fJ'Ii 
,'~ ,nJ~(j .Ai) 

1/ i ., 

/ 1/36. 7 ~ ~ . .A~ 12. .I .Ih~k 

/ TP 
ff~ k~·~l 

} 

/ 
v J ! 

/ 
/ 
/ 
/ 
/ 
/' 
/ 
/ 
/ 
/ 
/ 

• When rock conng. enter rock brokeness. 

.. Include monitor reading in 6 foot interwls @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ---------------------------------------

PlOIFlD Reading (ppm) 

iii ~ L Remarks J! a.. t i E ! .1 E 
.I is 

~ b 

rJ 

il-.6 
t<-

~·r 

0 

D 
.£~:;-~~ 0 

J <I 

~ f) 

Drilling Area.....------. 
Background (ppm):L...,1 _....I 

Converted to Well: Yes No ------- WeIlI.D. #: __________________ _ 



BORING LOG 
Page L of ..!::L 

...:..:N:..;;.J:-~R=""",0r-P --'n:......:.r..:.&;~l~e; ___ BORING NUMBER: M S - ]01> 
PROJECT NUMBER: 1!M{ DATE: Jofi] 7'17 
DRILLING COMPANY: a~;i kc~ uJ GEOLOGIST: ---.:9;.:;:·..:..::.:::,..R;....owt..:u=-=------
DRILLING RIG' R M-D~ ohio I DRILLER Bill -;J-Ol7lo"W 

PROJECT NAME: 

MATERIAL DESCRIPTION PIDIFlD Reading (ppm) 

samplt Dept!! BlOws. Sample LIIIIOIogy U 
No. (Ft.) 6"'or Recovery Change '" '$OIl 

S 
and or RQD • (DepthlFt. Densl¥ 

C tt I L Type 01 Run ('It) sample ) ConsIsI8nc Remarks i I Reo No. Langill 
,.: 'I . polo! Material ctasdk::aIIoa S .... 

or :! 
Screened or '~<{:~'lj~:;.~: : .. ;~;:, " . 

-" 
a •... RaeII: 

Interval 
~ 

!. "~: :,;~ -~~ " .;. ;:::}t,~~'lt;' 
~.~:. 

0 1/ 1.0 
I 

·kro~ tOhtrrle ~7o 

~I / 
, 

~J -- 0 
~ / 9; I 1I;cSe [It 50 h/L-f;nf fD 1I:.N11I1 Fi'll IOI)C 06}1 1.2.0 

/ orb vi ((;c.k .ft'd4;ftI,,-/5 
/ 

~J. /"7)~ :J.1.f 

t; / -I rj' I up to I ,IJ#I d"~"r-/~ I 

/ '3. ~ 

/ I If),l;" 0 - 0 
;-). / kY'f Irxf;e It ~and ,flnP tv Yf.~t1) ~j. /7I/J4-r 13.1 
<f / )m n, cd· well ~et+d J 

'J'J{ i 1(;;, -
/(J / Yf'ilc '!'h ~(" 

/ 
-S-3 / I IC~ if· 'ia,.,A ..f;ytf! to v.of. IJn) 
($ / 9( hn rn~f.J. ~~)/ 

J 

5W ,-sC ~j(f1?d 

1/ 
" / 

/ 
/ I L()(X£ /1 SCj nd ,+1 ~ +C i'·f. t1;1t{j ~~/ 

S-t / '1r i 
In'n rn r;d. hlP/I {O(+f'd / 

~11 / 
v 

/ t7.:~/ :)..0 

/ 
1/ Joc5e 

ft. ~ nlJ • ..f ihE' +r y./. t:fJ~ ~tt 
/ YJ( P"", n.1IA. wpll fcyud 

t;- / 
,i? 

/ II/If J.f 
• When rock coring, enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ---------------------------------------

19. ( 

~.q 

~). I?1ti~T" rq 

r,b 

1..,1 

/, 'I 

III 0 j '7-t i.3 
0 

hi e+ . .aT 'J..O 
I 

0 

0 

0 
~8 

Drilling Area r------. 

Background (ppm):\ L.... _--I 

Converted to Well: Yes No ------- WeIlI.D. #: __________ _ 



o/t4 

PROJECT NAME: Nl K 0 ~ F~ Jlt~ 
PROJECT NUMBER: ~ ~ 

BORING LOG 
Page L of ..!:l

BORING NUMBER: 115 - 3lJ .D 
~~6~OGIST: 'B.'Z-1t'v"i e 
DRILLER' Bi J I ~I/')t {)w 

)RILLING COMPANY: B 3- t'iP; 
DRILLING RIG' ~(J-I150nic 

MATERIAL DESCRIPTION PIOIFlO Reading (ppm) 

Sample DepIh Blows' Sample I..JIIIoIogy U 
No. (Ft) 6" or Recovery Change :son 

S 
and or RCO , (OepIhIFt. DensIlyf N 

~ .. i, ConsIIIanc c Remarks • ID 
Type 0 Run ("4) Sample ) is. la 

RCO No. Length or y fcoIa Matertat Classtncat\on' S E is. 
ScrHned or . a E ., a :Ii InIarvaI ,'JtOcII " .... ,;:1 ...... ,,!".!:-.' .. ,,:~. 

12-( / v-t. ~ IJ., j ,..f, tA" J 0 

/ fJ)i/ IM:;~ br~ 
/ , 

rart' ~rd~('1 UP t () f.)hi rvP-+ l{l 
fJ- 6 / i'l ,J;,,~ fl 
l(7/0 1/ I 0 

Jo / i 
V" 

/ t)(I.,j,+ a~nA 1-5)1 wrr 10 

/ (/~-' Jfl c~f IIJ .Jr fel / , / 

f'I 

~-7 / brn ~ 

1)~ / c 
3~ / -.-r c 

/ .' )anJ ./ - v'. -/., 0r,.) 11 
~,.( / J.. ,tjc;v Ie rt}C 11-1 Ir:d 

/ k)/ L'II' J -/. 
~' 

,J- ~ 1/ \ 
; 

Ih\ 7'1 ! wI b1 La (J - 0 
1/ I 

i 7ft I 

~r / ~I 

/ ,,~ IcC'! Still ) I - ~I ./ tjth./~ 5W 0 

/ t; /1); 
" 

It ~~ el ~l'J 4 b - 47 {' 51J1111.i/ &.A ¥t'-r f) 

5- '1 / 47;; .. ~rfl 
t,/ (Iii v (>\1 

I 

0 

I Iff/ () / ibC5f 
• I ' 

5Ut1 Lll V. f AY: ~t1 () ttH . JiC 

4~ / Jr J 

0 

/ Alii ~tI~A,I/(~ 0 
~-IO / '1.7/r' II) f' S() Il-" 111 tIl A.>krl'M~';{{ W we-t ~c 

I,"eli / 0 

/ 
~o / "'-~ 

• When rock coring. enter rock brokeness. 

- Include montlor reading in 6 foot intervals @ borehole. Increase reading frequency if ItIeotaIed reponse read. 

Remarks: 
Drilling Area...------. 

Background (ppm): L-I _.....l ------------------------------------
Converted to Well: Yes v< No --- WeIlI.D. #: _________ _ 



BORING LOG 
Page L of -.!:L 

PROJECT NAME: ~N .... ;~~OT.i----,F",","~·~~~ ___ BORING NUMBER: }:5 -3 () D 
PROJECT NUMBER: '1 DATE: JD 1~7j1 
DRILLING COMPANY:ji· tiir GEOLOGIST: fl. No'trIU 
DRILLING RIG: Ro·hfDh"c.- DRILLER: Hi II ;z.qh11b/ 

MATERIAL DESCRIPTION 
sample DeptII ~ I Sample Uthology .... ,,;!s· U 

No. (Ft.) 6" or Recovery Change SoIl S 
and or RQO I (Dep!lllF't. DensItyf C 

'~~ ~ = 4: br?t~~~ s 

• When rock coring. enler rock brokeness. 

.. Include monitor reading in 6 fool intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -----------------------------------

PlOIFlD Reading (ppm) 

t = ~ ~ i .! 
i 8 

Remarks 

b 

0 

0 

0 

0 

0 

0 
f) 

0 

() 

0 

0 

ID3 

Drilling Area 
Background (ppm):r-, ---, 

Converted to Well: Yes V No --- Well 1.0. #: _________ _ 



BORING LOG 
Page~ofL 

PROJECT NAME: N !R 0 e fr mY BORING NUMBER: ij5 -30P 
oROJECT NUMBER: _~t1-J..,.;;b...:.6---:---:--r_' _____ DATE: )0 I?:!ll'f? 
)RILLING COMPANY: 86qrt +. lDhjye«r GEOLOGIST: ». t)wze 

DRILLING RIG' 5. onSorut;; DRILLER' 8i II ~I/"'ov 
MATERIAL DESCRIPTION PlOIFlO Reading (ppm) 

Sample Depth BlOws I Sample l.IIIIOIogy U 
No. 1Ft) ror Recovery Change SOIl 

S 
and or ROO I lOeplh/F\. Oensllyl N 

~ L TypeOt ConsImnc c Remarks • GI 
Run (Yo) Sample ) 

ICoIa ... ·Materlari:itabmc:a6orf'" D. I i ROO No. Length or ,. S E l! 
Screened or . t1 E 

Ii 8 • Interval Rock ;, . ···}i'i~r;~~~f~;ili'~.':"t. '. en 
HanI_ 

",.,,-. 

.. ;, ,' ... 

7I) /' jlnr;xt- ~ h"Ji. ,~ .h. ~. 16-~ v~ () 

5-n / )'~Al 'fr"il'([). ~ -k- £' L~J :J.tl " • .,.mi' h. 12/J, '(!,J 

@ / 'rIMK 
./n.-n~ "",¢:d , tUtt;.w v r ttfly' .»~ Md~ 

140,,/ / I 
~: ' 

1, 7 .:! :I 
;}C ,&d;L 

I~D / v,c..~ ~,'. 
c~(;, ~ 

/ r " 0 

Cj-~ / "3,q/, t1c-r:.)k' GJ-I ~. Irq 
ci' / II.t 
II-/~ I / ~ ~I 

~'-v'J / I' 'r 1.1.. J./ 
/ I () 

~-N / ~''/Ai ,.. l ~lv .I~,e~· 0 .,(/'.C'<~.> 

tJ 1/ ..J/ 
1,-,:1' / 

'h' / 
• / 0 

16"-).0 / r: I , 

6-1v .~ 
-("" , I>; iU.q 

a / I 
,- ..... (1 i () 

II 'J / I 0 

tJf / '-{ 

/' tkH£ 6-ly ~ 0 
~-).I / J,t/,-' t) 

~ / I I 
" I') / I'V6,b g; 'J) 'II' 

'i W"' ~Jt.~ "" '.,J. .dJ. ~ 
ioc / WI4" i :~lg/~J~k! ~ .~ 

• When rock corin enler rock broke ness . !J """'11-' 
g, /!V.-. "1~' ~) 

.. Include monitor reading in 6 foot intervals @ borehole. fncfe'a~ reading frequency if elevated reponse read. 

Remarks: ---------------------
Drilling Arear----. 

Background (ppm): L..I _-.I 

Converted to Well: Yes V" No ----- WeIlI.D. #: _________ _ 



BORING LOG 
Page _,_ of -.£ 

PROJECT NAME: -,}J~'I,-:R:-r0rP--,-F ....... t..:.o;d,,-,/~Nf--___ BORING NUMBER: M 5 - 31 D 
PROJECT NUMBER: 6 'l6 6 T DATE: , J l!i jq7 
DRILLING COMPANY' Br7' ~fI'lty GEOLOGIST' 11 J.lfJw-z.e • 110v RULkeYlbeY-'ll'Y DRILLING RIG: 0 OSQn, DRILLER: 

MATERIAL DESCRIPTION PlOIFIO Reacltng Ippm) 

Sample Oeplft Blows I Sample Lithology U 
No. IFl) 6"or Recover} Change SoIl . "". .. ".,." 

S 
and or RQD I 100pthlFt. DersI¥ 

C r.1 i L Type ot c:onma.nc Remarks • Run 1%) Sample I ii .l 
RQD No. LangIll Of' Y Color Material Claulllcatloo S E CI. J 

Screenecl Of" 

. ':'~~~::'::' 
. 

.1 ..•. E 8 Interval Rock ... .:1 
HardIIeIa 

.. , .... ',' ! ~!,." 

..... , 

/ 0;"]' M ~ 
/ h..-.A . .£. ;t~~. )'Wr' 

y 

'~-1 I ~ ~""- 0 
/11C L ;-y) , ",I.: ,.....,,-It. A "-1.-

/ (j 1 

.; / -J/ 
.' J. / ~.~/tI'-~-1'3)).-

/ j. '~I .kt-$2 ih-_ ~,-- / A-J-·i.t.f6 Mh· :tt-

/ l /I " , '~ 
I). ) /.f¥ ~ 4{. 

., ! I / 'j I 'J r' 
,,," 

11,; 1 / ..k 
/ 

I / 
I V 
I 1// 

I':' / 
Ic. u / 
~ / 1·/10 " ~ ; .J-~-zr-~M i?!~4 .i1~ ~~ 

/ 'kdl..f./d.. ' / / , - / G.-"":''''('''1. -;tt- i , 

/ ':J J1;tJ' n j-hA 
.' 1t{,} 2t: vuovII'-

/ i/ 

/ 
/ 
/ 
/ 

;;" / 
• When rock conng, enter rock brokeness. 

~ Include monrtor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ------------------------------------------

u O.r 

D 

~1NV 0 

(J 

( 

t.f 

~.S'J. 

~ r.. LI 

Drilling Area 
Background (ppm): Ir-----. 

Converted to Well: Yes v No ___ _ Well 1.0. #: _________________ _ 



BORING LOG 
Page :l- of ~ 

PROJECT NAME: ..... N:..;:;.~nR:-;:.D+-P--'-EL-'r;~d;..£,.:Je'-fy ____ BORING NUMBER: 1'15-31 [) 
PROJECT NUMBER' 61-'6 r DATE' II/n 71/7 
JRILLING COMPANY: 13Mr+ lonJP'Y GEOLOGIST: -AU.,t..L..J..Jk':";~L...:..-7-~e-----
DRILLING RIG: RotD~()t'IIC. DRILLER: Rb'IL nuk e~IJPY 

:).5 / 
,- 'i / I'i. 

i'6 't 7 / 
1/ 

'4 i' /' 
/ 

'i" b 1/ 
@ / Jor;C 

/ 
--1/ ~., I 

~·7 / 
1.:11 / JCctf 

1/ 
17 

4c / 
I.<-~ / 

m. / 
? c;.b / 

/ 
4" / 

,6-Q / 
d! ,/ 

1C4] / 
/ 

MATERIAL DESCRIPTION 

I 

i·)./t; 
/ / 

IJ/r 

I 

>1';li 

I 

0: '? 7 

'1' ~-

i 

~.bl !) 

u 
s 
c 
s Remarks 

PlOIF'fo Reading (ppm) 

f) 

o 

)1·3 

It, 

iO.' 

I~O / ~. !/ t 0 
• When rock coring, enter rock brokeness. 

~ Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ---------------------------------------
/ 

Drilling Area...------. 
Background (ppm): L-I _--I 

Converted to Well: Yes v No --- WeIlI.D. #: ____________ _ 



BORING LOG -_._-_. 
PageLofS, 

PROJECT NAME: fi,d Ipv BORING NUM!~W~:::::1.11L ___ _ 
PROJECT NUMBER: T DATE: 
DRILLING COMPANY: ---:=~IoL.I.-J",,:-_L..w{)~n .. 9~)I:"-1e4I1LLr ___ GEOLOGIST: ~~~~=--:--___ _ 

DRILLING RIG: T DRILLER: 

• When rock coring. enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ------------------------------------

Remarks 

Drilling Area ,--__ ...... 
Background (ppm):L-1 _~ 

Converted to Well: Yes No ---- WeIlI.D. #: __________ _ 



BORING LOG 

PROJECT NAME: 
~OJECT NUMBER: 

-,RILLING COMPANY: 
DRILLING RIG: -.uJU.=--= ......... ~'IK-___ _ 

Oepch BloWS I Sample 
(Ft.) 6" or 
or RQO 

Run 1'4) Sample 
RQO No. Length 

• When rock coring, enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency If lllevated reponse read. 

qemarks: ----------------------------------------------
t 

Page -!:L of £" 

"' 

Remari<s 

Drilling Area 
Background (ppm): 1"'""1 -..., 

v Converted to Well: Yes No ------- WeIlI.D. #: __________ _ 



BORING LOG 
Page £ of.£... 

PROJECT NAME: f ,() E t.1 el.l BORING NUMBER: ]1.15 -1)D 
PROJECT NUMBER: --1~b ] DATE: 1/ /13 1'17 
DRILLING COMPANY: ~j,~t19 jf4! 

GEOLOGIST: ~. Hc~e 
DRILLING RIG: DRILLER: Rov ~kinl~a{!r 

MATERIAL DESCRIPTION PIOIFID Reacllng (ppm) 

Sample Depth Blows I Sampl. LIttIology :., U 
No. (Ft) 6"" or Recove,., Change SolI .' 

S 
and or Reo I (Deptll/Ft Densityf N 

~ L c II 
Type 0 ConsIsI8nc , Remarks • Run ('tt) Sample ) D. 5 

1 Reo ,'I Color ," Material CIUsftIeatIon S E D:. :! No. Length or 
,ft( "~:;'<:ji.: • • E Screened W is ' \RJick ".:. : .,.'", ":::::':':~:~':;' ":: .. ,.:', I IIItIIt'WI ,'.: ::>-::::.~.:::.;, .. :~:.:::.;::"' 

Hard ... 

,OU / f~ ~ ~~)A "A"J. .. ~;..U~ IJ 

('In 7 4'~A' M~~~i-' () 0 u 
D 

/ , (j 
{! 101 /1 1 I ;J ,., 

rl tt. 

'/ /i.';L.' ILU~ 
." 

~~ )·v· I V"''-,{'O /t,t 
i~( 7 ~"J ~~ ·lfL W' eti4<' } ~) .~ ~ ~ /1j~ 7~y{ 0 

/ v 
II) r{-;" ./~'\ .,U~t " /1/!;'U ~~ IH ," 

1/ Ie" U ' 'L ~'I {) .J 1// ,it.v1 I 'j 

(;.t).. 'f!' /V.' h;J! k~, .-t..~ 1i 1 12-: l{. 

1/ I''';;{ .. " :; . I,:t 
",. fe ....... ¥1, 

\/ ,'f 1'" , ') 

irq, - . , 
/' 

'il I i/ ~v't1.l -u- rntt cva.'t,.~ ,?;4-",,!'1 M/ T r 
J. -'?'?Y1] 1.-yt' r;.: t 

'i:lL' ! - -... '1''V)o-v ,'; fy;,f,~y -M -Il,Li; .. ~r..y' . J.'~ 

-/,/' ~: ,~ St.") 
- ,j tj 

~ ~.~ It'C'jk.:- £.",t; ~~. 41L'1$-

/ 
,;d)' " ,"';.I~ -(/. " 

.'/.\;i ¥,!./'MI ')-- r",rI f) (.., ~ ~.I 
)S('t1 V Jj( I .fflvf1? ~~;. ii;.- IO,~ l.bJ;-

\/ 
, 

-J..- I' ). 
r "I,5'~ 

/ t' 
", (\ [~fM~ )~~~;I'1 

,y 

I I! ; j 11-1· ~ Gid:: i. 6,) 
, -

/ v Ii ..... .... ",I .I ~ rj ,. I 

~ 4.g ~,r_t>{J£;. 1...h -;f'f"" ~ 

m4 / '~'/Jc I ~ /~.,~L 
j 

~,g ,i" { . 

/ (j 
1.0 

/' 
/ 
/ 
/ 
/ 
/ I 

N' • .i.." 

I~ / lJ.-b.1 .~ ~ ~AA1I:wJ ~ 
• When rock coring, enter rock brokeness. ./1..'-.--. ." )' ~~, o.c...:. ""-.11 ,..4 u!k1' .. ~ ~ LJt;;. 
- Include monitor reading in 6 foot intervals @ borehole. Increase readIng frequency if elevated re nse read. Drilling Area 
Remarks: --------------------------------------------- Background (ppm):l-I _-' 

Converted to Well: Yes 17 No ----- WeIlI.D. #: ____________ _ 



BORING LOG 
PageLof£ 

PROJECT NAME: NI; R~ P F.~;~/N BORING NUMBER: M5-1J.. 0 
PROJECT NUMBER: ~~b9."':""1~t7"":'-~..L_...£.I __ ~7~--DATE: P-I-9J!JJ 
DRILLING COMPANY' Boi;~ J.-.1Jh.9 ' GEOLOGIST' .... jj:f-• ........:....,)/P.Wu....:..,.-=f:--------
DRILLING RIG: 5~+050nj" DRILLER: KO-"L llW:.Kfh hfLdtr 

MATERIAL DESCRIPTION PI~ Rncllng (ppm) 

Sample 0epIII BIGwIII sample I./IIIOIOgy U 
No. (ft.) ror Rec:oYef) Cllange SOlI 

S 
and or RQD I (DepIh/Fl DensI¥ 

C = ~ L Typeoc Cut ...... Remarks • Run (%) SIImple ) ~ i 11 ROD No. Length or ,. ICoIoI MIIertII ClauIllc8tlon S E i or . • E ~ Sc_MCI ~ 110 ; i is 1/IIIIrYaI Rack ........ k.,. 

0 V ~.7 ~ ~ 

k:: 1 / ~ ~. ~ -.
nA7frP' ~iMA t4;( J 

ILIt / ~/r;1 19-.7' 
~~ ~. ~.Yl ~ I J2.. "J. L. ~';'A-A D .K'II 

I 
1\" / 1.~ 

"/ dO 0.) 
( / ~ ~ ~ /Lfl);; .:4r~, ~ bh ~ 
1/ ~ ~ 2A J ,,~: ,,4 ... L & 0 

/ 
,",' 

/ 
s-'). / i'~)d 
~ / 
(l~3 1/ 

/ 
1/ 
/ 

!" / 
/ Jwz. ~ .&t~ A.'o~"· ,?ti)- ~ O·~ 

/ I 

~, ~I~/I / .) ~ ~.Ar', A ....... "'~:;... 6J ~ 
@:' / /'j IV u 

').'1 
p~'li / }" 

'U' / /.I 
/ I ~ . i"f;'l-~ ~,AZ- sto-- -1,;.-e>t- lJ~ ... 

S-4 / t1/~' ~ A-r'I A~~ AoIID. Lj.-'J ~ 

& (} / ~ Q 
V1 

I )~\l \ / p.' 
b5 / 

• When rock conng, enter rock brokeness, 

- Include monitor reading in 6 foot intervals C!I borehOle, Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area r-----. 

Background (ppm):\ ~ _~ ---------------------
Converted to Well: Yes No --- WeIlI.D. #: _________ _ 



BORING LOG 
Page .2::.. of ..£ 

PROJECT NAME: N:t Rop fridley BORING NUMBER: ~5 -32D 
PROJECT NUMBER: .b.Yzlz T DATE: J2. !_19.J.. 
DRILLING COMPANY' ~J?~;fjK.li;~.:;;-L()"--~-:y-~-\o'---GEOLOGIST· B vie 
DRILLING RIG: R()~Sbh;t/ DRILLER: Rov Btu k,,,bPrAl'1y-

MATERIAL DESCRIPTION 
, 

PlOIFID Rel4lng (~) 

Sample Depcll Blows I Sample LJIIIoIogy U 
No. (Fl) ror R~ CI!ange SaIl 

S 
ancI or RaD I (DIpIIIIFl. DenII¥ 

C :at i L Type Of Run (%) Sample ) Cau .. llIsne Remarks 1 
I ~ "-

ROO No. \AngIII Y . ·IIIIterIIIClaaIlleaUoa S E .. or :! or . • E Screened . 10 , a InIIrWI Itoc:k .,". 
~ 

1"2-1) / ~ lJai ~~1 l. c.ht;- ~ 0 

4---f / P.,~/t/ i~ ~ ~/.AA..t/>< k Ir.~ 
~ 

<?./ / 
... oJ 

It;,2 
I~P / 

:m / 
/ ~. l~ ~l ~'AlA M- ~ I II 

V L\ .~I)' I~ ~ /,Arf /I .~. il1;. , 
~1 

~-b / IV ( U / 0 isI.7 
(£r / In' ~ 
,cp; p; / n.S 

!/ ~ I~ ~(\ ."."/ . ;t[- ~ 1/ • .r 
/ ?-1/ I~ ~ /l.-rjlu" JM \r;J 

'i"1 / ~1~~~.l~ I iI.' f+ 
(Y / .-; j... If 

IE £2~>2- A'-iY* i 2-

1~111 
I){) / / 

/ ;'w ~ ~-il ~. ~A·, >+1:- ~ 0 
/ ~ ~I/.// A. A-noAPIW c) 

S/'6 / ~l n.A~ dJ,fJJ 1).7 1.7, 

IC:~1 / ~--* '1 ~I ~.,." ..4, .1lL< :l-S 
IT 4r / £.~a.J 

(J 

() 

V I 1.1 
S---4 / ~'1J~ I.L 

e! / ~ 
/4°') / ,v )7,1. ~ 

1(0 / 
• When rock conng, enter rock brokeness. 

- Include mon~or reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 
Drilling Area.....--..., 

Background (ppm):1 L-. _...J ------------------------------------
Converted to Well: Yes V· No --- WeIlI.D. #: _________ _ 



BORING LOG 

PROJECT NAME: W~RDP Fr.ldlet BORING NUMBER: M-J:;"J2 
PROJECT NUMBER: &'1~b DATE: 'J,J-R Jl/7 
DRILLING COMPANY: ~~1~~ed' GEOLOGIST: R· J.lttL/ ~ 
DRILLING RIG: DRILLER: mru_ BwQnhl'YIJ~' 

MATERIAL DESCRIPTION PlDIF1iS'Readlng (ppm) 

Sample OepCII Blows I Sample l/ItIOIogy U 
No. (Fl) ror Recover) Change SOIl 

S 
and or RQD I (Oep!lllFt. Oensllyf N l! L c .. 

CansIstMc Remarks co 
Type 0 Run ('I.) Sample ) 

ICoior -a t I RQD No. LengIII or y MIIertII· CIaUIIIc:atIaD S E i * • E Screened or . 10 
.I a Intarval Rock 

• , •••• j ••• 

HanI_ ,. 

~v / t2-...rv I~ ~ ~-- 'J6tr ..-.&t-- n 
5-10 V ~A/r/ I~ L-. ~1JJ.O'-" L.:k 
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1( /' ~II 
• When rock eating. enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ---------------------------------------
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Drilling Area.------. 
Background (ppm): L...I _.....J 

Yes v Converted to Well: No ----- WeIlI.D. #: ____________ _ 



BORING LOG 
Page~of ~ 

PROJECT NAME: --LN..!..irFrrRT-l>..:-P~hu...t£id~/~tYf--__ BORING NUMBER: M 5 - 3:2-/) 
PROJECT NUMBER: 6466 r DATE: l'J..J~ If7 
DRILLING COMPANY:--.!!8~'~:"";;;U~+--:2.()r-. -n_-q:y-p,-"-r---GEOLOGIST: R. JlIJ~t 
DRILLING RIG: lil1±M.OhlC:: DRILLER: Rov B"c.kp~J;eYlB--

MATERIAL DESCRIPTION 
, 

PlDIFID R_lng (ppm) 

Sample 0epCII Blows I Sample LIIIIOIogy U 
No. (Ft) 6'" or Recover) Change SoIl 

S 
and or ROO I (DepIhIR. DensIIyf 

C Type 0 Run (%) Sample ) ConI I Ii w: Remarks 
ROO No. langill or 'I Color Material CIasaJfIcatIan S 

Sc/'MMd IK ... . 
InwvaJ Rock 

N !t! L t It .. 
E i 2 .. 
• E ! ::! 
'" .1 i & 

*"'- , 

15./ 71 

lr] 

Igo ./ 

II..~ 
t; 11 ¥-O <!? 0 

I~ 

c/, ./ ~ ~r 
./ ~ ~o.J 
./ b'/Jd Ir.J 
./ q~' ~I ,·6 

• When rock coring. enler rock brokeness. ¥'O"t "'-v-I ~ APJ"'p.k~ 
- Include monrtor reading in 6 fool inlervals @ borehOle~ Inlrease reading frequency ~~r;ponse read. Drilling Area.----, 

Background (ppm): ..... 1 _~ Remarks: -----------------------------------
No ---Converted to Well: Yes V 

/ 
WeIlI.D. #: ________ _ 



BORING LOG ~) 
PROJECT NAME: tyI ROP fiid I~ 
PROJECT NUMBER:6f{6 b 
DRILLING COMPANY' BoOr~ lIJH~ ~IIY 

Page .J:.. of b 

BORING NUMBER: M5 - .3" P 
DATE: 1'2--1V,'17. 
GEOLOGIST' 8·ol.,f~e..s..;;., 

DRILLING RIG: B &HJs, 011 ;<- DRILLER: RD v 8""cken beytjpy 

MATERIAL DESCRIPTION PlD/FlD Reading (pPm) 

5amp'- Deplh ~I sample UIIIoIogy U 
No. (Fl) 6"' or Recove"l' Change SOIl 

S 
DersIlyf N 

L and or ROO I (DepII\IFl 
C II i Type 0 Run 1'" sample ) CUiilbllloi1C Remarks .! 

t Do 
ROD No. LengUI Y tCclor Material Classrnc.tlon S E ~ 

or • E 
.. 5 ScrMned or . . 10 ~ • Q 11IIII1'Y1I1 RocIc 10 

HanI_ 

100 / I~ ~ ~ f . .AI. oA cL.. j, 
~ IIIJ 

~ 
, ~ 

S-')A / a () 
./W"'/r~ J~ -"*"" dJA~ 

;i ...., / f/ 

~}-~'" / 
I~ / 

/ ~ 
.J 
/~ It' 7t(]- 10J ~ Ao ~ 

"J ;1.1 / I~ 0 ~vp;v1 J,,,. j~ Vo.' 
Ve' / q;, I 

I pIji&:r-k ,./ /I) IO~ P,'! 
,,1'") / ~. ~ ~'-1 .P A .i. ~ 

lie / lM ~loA J7fr.- ;;.1(/ ~ 11-
1 

'/ V 
1;.1;1 

~/J-l- / 14.61 
Ie 1/ II/~ • I 

t).')lvl / \. i/ 
I 

iJf,( H· 

1 tt, / I 
/ lui 

~ -J.~ / I 13 
t / ~XCi \. 0/ ;.6 
~~4- / 

P-D / ~ ....... ti .. ---...AJ ~~~ ~ 
/ ~ 

v v --~." 

/ 1/ 
2.~ ./ 

)-y) / ~.q t-
Ilt'-

/ ,34~ ·.1 
\1-;' / I ~ Z .J~ t2~" ",,--i-A Il.ll..)-

• When rock coring. enter rock broken~ C "V.~ . f'!:.: II AA1~ . oJ' 
-Include monitor reading in 6 foot intervals @borehole. Increase reading fa;;uencY H~~ted reponse read. Drilling Area 
Remarks: --------------------------------------- Background (ppm):1 L.... _--' 

Converted to Well: Yes V' No ------- WeIlI.D. #: ____________ _ 



BORING LOG 
page-LofL 

PROJECT NAME: BORING 
PROJECT NUMBER: DATE: 
DRILLING COMPANY: _""=""~---i=:.:rr.lo..l4L ____ GEOLOGIST: ~--~:.u::-::::.......-;-----
DRILLING RIG: DRILLER: 

DepIII 
(Ft.) 
or 

Run 
RQD No . 

• When rock coring, enter rock brokeness. 

- Include monitor reading in 6 foot inte/Vals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ---------------------------------------------

Remarks 

Drilling Arear--__ -. 
Background (ppm):II-_-J 

Converted to Well: Yes No ______ __ WeIlI.D.#: /VI5 -33P 



BORING LOG 
Page ::l- of " 

PROJECT NAME: BORING NUIVl~~~~..!.2IjL ___ _ 
~OJECT NUMBER: DATE: 

.JRILLING COMPANY: _~&.,.:-~~~ _____ GEOLOGIST: -"'~-.L.:..&..:.L.:~ ____ _ 

DRILLING RIG: DRILLER: 

Blows I Sample 
r or f " ___ IYI 

ROO I 
('41 Salllple 

I.MgIII 

• When rock coring. enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

~emarks: -------------------------------------------

Remarks 

Drilling Area 
Background (ppm): 1"---' 

Converted to Well: Yes No ------- WeIlI.D. #: __________ _ 



BORING LOG 
PageLofl 

PROJECT NAME: AlI'RoP r:,.;JIl'v BORING NUMBER: ~.S-~'3 D 
PROJECT NUMBER: ("Q66 I DATE: II Jlf 1'17 
DRILLING COMPANY: Bbort 1-1114 "PAr' GEOLOGIST: -...u..c..BUI;-+r'-'How-::'.:;....e:"""R""""----
DRILLING RIG: ;m/n50n;v./ / DRILLER: IlDV Bvcktn J..n. ,I>I 

If: / 

J v 

II rf:kt~ v v 

r,o / 

7') / " ,f2tU()(" U 
• When rock coring. enler rock brokeness. (J1j 
- Include monitor reading in 6 fool intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: -----------------------------
Converted to Well: Yes \7 No WeIlI.D. #: 

I/,f( 

!<6.7 

Q f!_ 
Drilling Area 

Background (ppm): r--I -----. 

--- -----------------



BORING LOG 
Page -.!:L of -L 

PROJECT NAME: ....:N...:.;:'J:.~RoF-:D'--P ......&...,j&I,.,.&;.oc.dl.,;;,,/P+y __ ----,-BOR�NG NUMBER: M ~ - 33 D 
'ROJECT NUMBER: b!I..6i . DATE: , I I 147 

""RILLING COMPANY: -Bw-IJi. .... Y+"""~n.,..-:--'h~-~-y----GEOLOGIST: --,o:gL:.. L::II~I} WP.I:1....I.e~-----
DRILLING RIG: &tD50hil- I DRILLER: RDV J)vtk"nbPrtfI)y 

. MATERIAL DESCRIPTION PlDIFlD Reading (ppm) 

sampl_ OepCII Blows' Sa/IIpM UIIIoIogy --~" ,,~ 

i;~:,!jiE ..... :,,' u ; 
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";::: ..... ,.,;,;. "\, :":. ' 
s '" nensiI,i' '. 

and or RCO , (OeptlllF't N " '; 
•. ~ ... E 

c -t ID 

I .. · TYlMOI Run ('4) sample I 1~IHb_ ..... _ .. Remarks ... 
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(! / li .1~ /~ 1 . ')' .:;te- .k,a n 
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~ £,~ ~L_~,.~ ~'+ 3.'1 
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. fl ' ?j 
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1'1 ~.G . ./' 
I 0 / I l, ,. I; 1/ 

s' ~-; - i ~- .-1.,t€'* 0.3 
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C)" tkt~ .~ .~. k' ~ ,w-e; ;1", ./b", 0,3 

/ ~,~ ~ ,,7:0, 
, 

ji,t "" I:k~ 

I~ L fl.' ~ 
I () 

~~ ~,'] 75 
~.1 / 13 
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/ q ~J~/or; I ,~ 

/ ~~~ 
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/ -;i;;$-L~ ) 

I" () / 
• When rock coring, enter rock brokeness, 

- Include monitor reading in 6 fool intervals @ borehole. Increase reading frequency if elevated reponse read, 

Remarks: 
Drilling Arear-------. 

Background (ppm):11-_ ..... -----------------------------------
Converted to Well: Yes V' No --- WeIlI.D. #: ___________ _ 



BORING LOG 
Page ~ ofL 

PROJECT NAME: ......... ""-+.~r-'-l.....:....IC...L:...j~ ____ BORING NUMB;.:E=:R~:.......:f-~~;"":"' ____ _ 
PROJECT NUMBER: DATE: 
DRILLING COMPANY: ----:'IfIL-I.~;......,.--:--------GEOLOGIST: ---e~~t:..e::~--:-----
DRILLING RIG: DRILLER: 

Blows I 
r or I Re<:o_rw 
RQO 
(%) 

• When rock coring. enter rock brokeness. 

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ---------------------------------------------

Remarks 

Drilling Area .....-_...., 
Background (ppm): L-I _--I 

Converted to Well: Yes No ----- WeIlI.D. #: __________ _ 
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APPENDIX 8.3 

) 
MONITORING WELL CONSTRUCTION SHEETS 



'-. 

~ OVERBURDEN MONITORING WELL SHEET 
BORING NO.;....: __ _ 

PROJECT NIROP Fridley LOCATIO 
PROJECT 7"N:-::O:-. ---'-";;"'6~9~6~6~'----BORING ~~""""""7-:.:-'-':...J.OI..:.:r-I 

ELEVATION DATE 
FIELD GEOLOGIST --&LL..~_~IU:..~'---___________ -IDEVELOPM . .;.;...:..:....:...;;...-------l 

1-------:;;;;~--iiiiiiIIl:;jjIll===~---ELEVATION OF TOP OF SURFACE CASING: 

... --+---ELEVATION OF TOP OF RISER PIPE: 

.... ._--+--- STICK -up TOP OF SURFACE CASING: 

... 1----+---STICK-UP RISER PIPE: 

"--+---1.0. OF SURFACE CASING:~_--pN~!4L-__ _ 

TYPE OF SURFACE CASIN~G_· _-.IN:.!...;A:....:.-___ _ 

IF~ .... ---- TYPE OF SURFACE SEAL: --------

------RISER PIPE I.D.: 

TYPE Or RISER PIPE: 

1/ 
~ 

".,.f------ BOREHOLE DIAMETER: _"b_n_--= ___ _ 
-----TYPE OF SEAL: J3ehn.,rl-e' Grovtt 

~ _____ ELEVATION I DEPTH OF SEAL: / J 1.. I 
.,.---'---- TYP' OS SEAL » Phi .,,; tt C)' ipS. I 
~------D-E-P-TH-.T-O-P-O-F-S-A-N-D-P-A-C-K-: -------~ 

~ _____ ELEV,!TION .' DEPTH TOP OF SCREEN -4 
5+r;inlf55 ~+ee I I 

'I / 

------TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

I.D. OF SCREEN: 

-----'---- TYPE OF SAND PACK: 

0·01 X )0·' 

II 
~ 

I----r---ELEVATION I DEPTH BOTTOM OF SCREEN: / l.i.3 
---+--- ELEVATION I DEPTH BOTTOM OF SAND PACK /l-1.} 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: 

. __ .'--___________ ~~~~~~..,----ELEVATION I DEPTH OF HOLE: 



~ OVERBURDEN MONITORING WELL SHEET 
BORING NO.::.--__ _ 

PROJECT ridley LOCATI 
PROJECT ":":N:-:::O:-". -----:6:-:9:-:::6~6 -'-''----BORING 

ELEVATION DATE 
FIELD GEOLOGIST 

i-------;:;#fi---wlf====t----ELEVATION OF TOP OF SURFACE CASING: 

~--+----ELEVATION OF TOP OF RISER PIPE: 

.... ._--+--- STICK -UP TOP OF SURFACE CASING: 

~t-----+---STICK-UP RISER PIPE: 

~--+----I.D. OF SURFACE CASING: NA 
TYPE OF SURFACE CASING: NA 

tr:~~----- TYPE OF SURFACE SEAL: --------

~t------"--- RISER PIPE 1.0 .. 
'I ,.. 

TYPE OF RISER PIPE: Carb. n 5tee/ 

_------ BOREHOLE DIAMETER: b II 
·,,:0.1----- -ry;>E OF SEAL: [3 e·-"-:+-'OLh'i ±-:--e-""7G-:'Y-o-lAt-:-

~ ______ =L.:::VATION! DEPTH OF SEAL: 

~-----n;JE OS SEAL Be"fo.,;tf ch ;p5 
I 

~---;------ DEPTH TOP OF SAND PACK: 

~----- =~=·JATION! DEPTH TOP OF SCREEN 

------TYPE OF SCREEN 

1/ I 

Sl.OT SIZE X LENGTH: O· 0) X f".' 
II 

1.0. OF SCREEN: ')... --"'-------

-----;----TYPE OF SAND PACK Ji lieo. 5clnt/ 

1-----+----ELEVATION I DEPTH BOTTOM OF SCREEN: 

----+---- ELEVATION I DEPTH BOTTOM OF SAND PACK 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: 

ELEVATION I DEPTH OF HOLE: 

17r.r 

18D·Lf 

I f5".( 
I '$r. t 

I~r., 



BORING NO.::--__ _ 

OVERBURDEN MONITORING WELL SHEET 

PROJECT ___ --.:N...:..;I~R:...:;O..:..P...:.F...:.n.;.:·d:..:..:le:.Ly ___ LOCATIO ~.:.......:~~~~IZ.~'L.ln.1 
PROJECT NO. 6966 BORING 
ELEVATION DATE 
FIELD GEOLOGIST 

1-------:;;;;~iiiiiliiiiiliiiiill£.i_===:::::+--- ELEVATION OF TOP OF SURFACE CASING: 

~--+_--ELEVATION OF TOP OF RISER PIPE: 

.... .._--+--- STICK -UP TOP OF SURFACE CASING: 

.... J----+---STICK-UP RISER PIPE: 

~--+----I.D. OF SURFACE CASING: NA 
TYPE OF SURFACE CAS I N-G-: -'--'-'N~A""""'---

r~~---- TYPE OF SURFACE SEAL: --------

.=---"----RISER PIPE I.D.: 

TYPE OF RiSER PIPE: 

£·:'·::1,.-----;---- BOREHOLE DIAMETER h " 
;>~-4.-----'--- TYPE OF SEAL: [) el)t-o-n-,i~t-e---,6_::-~-l4t--

~~ __ . ___ ELEVATION I DEPTH OF SEAL: 

~--.,-----TYPE OS SEAL: fenfDyu4-f? C), ;p5 
I 

§-41----'---- DEPTH TOP OF SAND PACK: 

m;;;;--E~.------ ELEV:"TION I DEPTH TOP OF SCREEN 

:"'-~--'----TYPE OF SCREEN: 

/I 
SLOT SIZE X LENGTH C 1-

I.D. OF SCREEN: ~ 0.0 I II X 5"". /' :J 

--------'--TYPE OF SAND PACK {,)ic,1I Sand 

I----;----ELEVATION I DEPTH BOTTOM OF SCREEN: 

1-----;---- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: 'sand 
L-___________ ~~===~+---ELEVATION I DEPTH OF HOLE: 

'3 



BORING NO::..,... __ _ 

OVERBURDEN MONITORING WELL SHEET 

PROJECT NIROP ridley LOCAT 
PROJECT~N~O-. ---:";"~6"""';96~6';""";"';.L.-,--BORING 

ELEVATION DATE 
FIELD GEOLOGIST 

r--------::;;;;;~---I_;jjjf====t_--- ELEVATION OF TOP OF SURFACE CASING: 

.. --+---ELEVATION OF TOP OF RISER PIPE: 

"'1---4--- STICK-UP TOP OF SURFACE CASING: 

141----+---STICK-UP RISER PIPE: 

... --+---1.0. OF SURFACE CASING::.... __ ~N:-rAL-__ _ 
TYPE OF SURFACE CASIN:.::G:.....: _.....!.N.~,q:....L-___ _ 

1F7:1II1--i---- TYPE OF SURFACE SEAL: 

.1=------ RISER PIPE I.D.: 

TYPE OF RISER PIPE: 

--------

II 
"Y 

~---"--- BOREHOLE DIAMETER: 6 11 
--.!<:------

----~--TYPEOFSEAL: /3e"tDJti+e 6:YDvtt 

~ _____ ELEVATION I DEPTH OF SEAL: 

f-4-----TYPE OS SEAL 8e"tohi±e Chip? 
I 

f-4---,--- DEPTH TOP OF SAND PACK: 

~ _____ ELEVATION I DEPTH TOP OF SCREEN: 

------TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 
1/ / 

O.O} X 10.' 

1.0. OF SCREEN: 

------- TYPE OF SAND PACK: 

11"1.2-

I-----!---ELEVATION I DEPTHBonOM OF SCREEN: IZ7.3 
----+--- ELEVATION I DEPTH BonOM OF SAND PACK: /"'7.3 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: 

ELEVATION I DEPTH OF HOLE: 



(:(~ OVERBURDEN MONITORING WELL SHEET 
BORING NO.~: __ _ 

PROJECT IROP Frtdley LOCATI 
PROJECT-=-N=-=O:""". --~~69~6~6="'~--BORING 
ELEVATION DATE 
FIELD GEOLOGIST 

1-------;;;;;~IiiiiIiiil--t:4I1===:::::j..--- ELEVATION OF TOP OF SURFACE CASING: 

..... __ --+---ELEVATION OF TOP OF RISER PIPE: 

.... .._--+--- STICK -UP TOP OF SURFACE CASING: 

.... I------i---STICK-UP RISER PIPE: 

.. --+----1.0. OF SURFACE CASING: _ _ -.l.N~A-:-__ _ 
TYPE OF SURFACE CASING: Nil 

F~ ___ ~--- TYPE OF SURFACE S:::AL. --------

._------RISER PIPE 1.0.: 

TYPE OF RISER PIPE. 

1/ ,... 

BOREHOLE DIAMETER: --:--J~~.I7;--_~_~ 
r,;:;'· .. _------ TYP= OF SEAL: Be,., +or1.l t-e 6rolll1 

~ __ --;-__ ELEVATION I DEPTH OF SEAL: 

~----- TYPE OS SEAL: !3 en t On I' +e 

~----- DEPTH TOP OF SAND PACK: 

,...t--.---- ELEVATION I DEPTH TOP OF SCREEN: 

------TYPE OF SCREEN 

SLOT SIZE X LENGTH 
// I 

0.01 .Kfi./ 

1.0. OF SCREEN: 
II 

), 

-------TYPE OF SAND PACK 

I-----'------ELEVATION I DEPTHBonOM OF SCREEN: 

-----i--- ELEVATION I DEPTH BonOM OF SAND PACK: 

TYPE OF BACKFILL BELO,{" OBSERVATION 

WELL: 5a .... d 
----~~----------------I ___ L _____________ ~·~-_-_---.J-+--- ELEVATION I DEPTH OF HOLE: 

./ 



@(~ OVERBURDEN MONITORING WELL SHEET 
BORING NO.:.....: __ _ 

ROJ LOCATI 
PROJECT-N'-O-. --~;";"';;"'~~--'---BORING 

ELEVATION 
FIELD GEOLOGIST 

I--------,.;~iililiiiliiilil_.-:;iii-===~---ELEVATION OF TOP OF SURFACE CASING: 

.... __ --+---ELEVATION OF TOP OF RISER PIPE: 

.... ----+--- STICK -UP TOP OF SURFACE CASING: 

.... 1-----+---STICK-UP RISER PIPE: 

... o----+---I.D. OF SURFACE CASING:;.... _---LN:-7-.Af--__ _ 
TYPE OF SURFACE CASIN:..:G..;...: _.....::N..:.Af...L-___ _ 

Ir~ ___ ~--- TYPE OF SURFACE SEAL: t.(mlrpt-e Iv!! 1/ fad 

---~-- RISER PIPE I.D.: 

TYPE OF RISER PIPE: 

II 
2-

!"';j'~"" __ -+--__ BOREHOLE DIAMETER: {, II 
-~-----:---

V2 ... _------ TYPE OF SEAL: /3ratchiT (' 6YbuT 

~ _____ ELEVATION I DEPTH OF SEAL: 

~----- TYPE OS SEAL: 8 e"j Dnjte cJ,i pj 
I 

It-'IIIII---i---- DEPTH TOP OF SAND PACK: 

ELEVA,ION I DEPTH TOP OF SCREEN: 

----'----TYPE OF SCREEN: 

II I 

SLOT SIZE X LENGTH: 0.0/ X f"./ 

1.0. OF SCREEN: 

.-.--...+---- TYPE OF SAND PACK: 5 i liw 5a hi u-3o 

1-----+---ELEVATION I DEPTHBonOM OF SCREEN: 

'----+--- ELEVATION I DEPTH BonOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: 

I_.-L. _____________ ~· :...-_~----.J--+--- ELEVATION I DEPTH OF HOLE: 

I ,. 



~m) OVERBURDEN MONITORING WELL SHEET 
BORING NO.;...: ___ _ 

ROJECT NIROP Fridley 
PROJECT-N-O-.----~~6~9~6~6~~---

ELEVATION 
FIELD GEOLOGIST 

1---------:;;;;;;;;,iiliiiiiiliiiiiiliiiiiiliill~I====+_-- ELEVATION OF TOP OF SURFACE CASING: 

.. ---+---ELEVATION OF TOP OF RISER PIPE: 

.... ...._--t--- STICK ·UP TOP OF SURFACE CASING: 

..... 1-----+---STICK·UP RISER PIPE: 

"f---+---I.D. OF SURFACE CASiNG·:.... __ .c.tJ~A~ ___ _ 
TYPE OF SURFACE CASING: Nit 

IF~""'---- TYPE OF SURFACE SEAL twretQ weil ixId 
I 

fl 
). f----~--- RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 

~,..--~--- BOREHOLE DIAMET::R _---lo:6;...'I _____ _ 
TYPE OF SEAL '8EntCi2>~ 9 (C.'lt 

~. _____ Ei...EVATION I DEPTH OF SEAL: 

,...----- FPC: OS SEAL: Bfntcfl ~te t../';(J!j 
I 

DEPTH TOP OF SAND PACK: 

~ _____ ._ E~EVAT!ON I DEPT'"; TO~ 2F SCREEN 

f--------TYPE OF SCREEN 

SLOT SIZE X LENG7H 
1/ I 

D ·C/O X q.q 

1.0. OF SCREEN: 

----.,----TYPE OF SAND PACK J 0 -]0 S; !JC.q 5t/,.,:1 

I----+----ELEVATION I DEPTHBOTTOM OF SCREEN: 

---+--- ELEVATION I DEPTH BOTTOM OF SAND PACK 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: __ ..:..~...:...4;.:..hdlo1-_____ _ 
1_--L ____________ ~~~~~_-_.1--- ELEVATION I DEPTH OF HOLE: 

I 

13 

/ 

1:1-7. ,. 

7 



<tte1i5J]) OVERBURDEN MONITORING WELL SHEET 
BORING NO.::-. ___ _ 

PROJECT LOCATIO 
PROJECT-:-N~O:-. --...;...:.;.~~~~--BORING .:..:....!..~!....LIr..~~~---I 

ELEVATION DATE 
FIELD GEOLOGIST 

I-------,~----.:~=====t-----ELEVATION OF TOP OF SURFACE CASING: 

.... __ --+----ELEVATION OF TOP OF RISER PIPE: 

... .._--+----STICK -UP TOP OF SURFACE CASING: 

~J----f----STICK-UP RISER PIPE: 

~---+---I.D. OF SURFACE CASING:~_~N:-..4..;...... ___ _ 

TYPE OF SURFACE CAS I N-=.G.;...: _....J.N~A'--___ _ 

Ir~~---"':"'---TYPE OF SURFACE SEAL {cfl.l..n+e well f?f)d 
I 

/1 

_t=-------RISER PIPE I.D.: 

TYPE OF RISER PIPE: 

__ --...,....--- BOREHOLE DIAMETER: _ ..... 6:..../_' _____ _ 

TYPE OF SEAL Bra to,1; te 9 YO."'" 

~---i---- ELEVATION / DEPTH OF SEAL: 

-4---;----- TYPE OS SEAL: bel! I-onit-l' cJ,; D5 
I 

DEPTH TOP OF SAND PACK 

~_-----E!...EVATION / DEPTH TOP OF SCREEN: 

-------TY?E OF SCREEN: 

SLOT SIZE X LENGTH: 

I.D. OF SCREEN: 

__ ---i---- TYPE OF SAND PACK 

s+lfi"/t'5S )it'ej 

0.011)/1 X {",Vi 

I, 
'2 

t----t----ELEVATION I DEPTHBOTTOM OF SCREEN: 

---+--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: ~ahd 
--~~~--------------

t---'-------------~~===~-+---- ELEVATION I DEPTH OF HOLE: 

1 -

J 

61 

167. 8 

I 

~ 

s 



@fIitlt) OVERBURDEN MONITORING WELL SHEET 
BORING NO.~: ___ _ 

~~_---,-N...;.IR_O~P~F.;,,;.rid~l.;...ey,--__ LOCATI 
PROJECT NO. 6966 BORING 
ELEVATION DATE 
FIELD GEOLOGIST 

I-------,~liiiiiiiiiiiiiiiiiiillliii ... ~=====+_-- ELEVATION OF TOP OF SURFACE CASING: 

~--+---ELEVATION OF TOP OF RISER PIPE: 

... 1-----+---- STICK -UP TOP OF SURFACE CASING: 

.... I----+----STICK-UP RISER PIPE: 

I.D. OF SURFACE CASING:_---'-'Mc..:.A~-----
TYPE OF SURFACE CAS I N_G_: _~,-,-,' A-'-___ _ 

UP~~:--- TYPE OF SURFACE SEAL: L..onLf if£ l-/e II fX4d 

;1 

.-F-------RISER PIPE I.D.: 

TYPE OF RISER PIPE: 

... ------ BOREHOLE DIAMETER: --:-~6~"------

.-------TYPE OF SEAL: f}enicntt-f? 

iiOiiii~----'---- ELEVATION / DEPTH OF SEAL: 

Cl it u-f 
j 

.-·-----TYPEOSSEAL: Ben·tv,,;·re C),j1J5 
I 

DEPTH TOP OF SAND PACK: 

~I ______ ELEVATION / DEPT,. 70P OF SCREEN: 

;--------TYPE OF SCREEN: 

SLOT SIZE X LENGTh 

/1 

1.0. OF SCREEN: J... --------

-------TYPE OF SAND PACK: '2-0 -:it ); /I~{J ?oil! 

1----;----- ELEVATION / DEPTHBOnOM OF SCREEN: 

----t---- ELEVATION / DEPTH BOnOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: Solid 
~~~---------------_--'--____________ ~~_=__=__=_~-+----ELEVATION / DEPTH OF HOLE: 

cl 



c{(~ OVERBURDEN MONITORING WELL SHEET 
BORING NO.:~ __ _ 

PROJ ~~_---.,;.N.;.;.IR;...;.O~P~F~ri_dl;..;..eL..Y __ LOCATI 
PROJECT NO. 6966 BORING 
ELEVATION DATE 
FIELD GEOLOGIST 

,--------,;;;'#IIiiIIiiIiilil-II(:;jjjjf::==::::::t--- ELEVATION OF TOP OF SURFACE CASING: 

"'--+---ELEVATION OF TOP OF RISER PIPE: 

141---+--- STICK -UP TOP OF SURFACE CASING: 

.... 1-----/----STICK-UP RISER PIPE: 

... --+----1.0. OF SURFACE CASiNG·;,.... _--LNx.;'Ar--___ _ 
TYPE OF SURFACE CASIN~G.;",.: _..cj{~,A..!-. ___ _ 

~~ __ ---- TYPE OF SURFACE SEAL LOflt.rere Ve)1 Pqd 

f-----,---- RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 

__ ---i---- BOREHOLE DIAMETER: ---:---M<.6_'_' _~ __ _ 
------- TYPE OF SEAL: [3£>n+Dhite anrt 

~ _____ ELEVATION I DEPTH OF SEAL: 

~--~-- TYPE OS SEAL: »~b+DI\;te c;j,;p; 
I 

~----'---- DEPTH TOP OF SAND PACK 

f4----- ELEVATION! DEPTH iOP OF SCREEN 

------TYPE OF SCREEN: S +1I;h Ie!! STU I 
1/ I 

SLOT SIZE X LENGTH: 0.010 ok /0./ 

1/ 
1.0. OF SCREEN: ?---..::......------

----,----TYPE OF SAND PACK ')-0- 30 ?j/ico "fahl 

, 1. 

) 

, 7.4 

1-----+---ELEVATION I DEPTHBonOM OF SCREEN: '",,'.f 
---+--- ELEVATION I DEPTH BonOM OF SAND PACK , VI 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: __ !4_4.:..Lh ... d'---______ _ 
I---'--____________ ~~~~~~+---- ELEVATION I DEPTH OF HOLE: _-..:...'-=---l 

10 



BORING NO.: 
~---

OVERBURDEN MONITORING WELL SHEET 

PROJECT NIROP Fridley 
PROJECT~N~O-.----~~69~6~6~~---

ELEVATION 
FIELD GEOLOGIST 

DATE ---,..------ DRILLING 
~~~~~--~ 

DEVELO 
~~~~~---------------------------~ 

I--------,;;;~iiiiiiiiiiiiiiiiiiiiiiiil:;jjjjf====+----ELEVATION OF TOP OF SURFACE CASING: 

~---+---ELEVATION OF TOP OF RISER PIPE: 

"'1---+--- STICK -up TOP OF SURFACE CASING: 

... .----+---STICK-UP RISER PIPE: 

... ,---+----1.0. OF SURFACE CASING: NA 
TYPE OF SURFACE CAS I N-G-: ----7HrAf------

IV"~I---- TYPE OF SURFACE SEAL: c;.Phuete Veil DOd 
I 

r.F------- RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 

1/ 
J... 

...---...,---- BOREHOLE DIAMETER: b AI 
"7""":"...::.....--=------

""I--~--- TYPE OF SEAL: Be"foh;k GI'~1Itt 

.. .----'----- ELEVATION I DEPTH OF SEAL: / 1 
..... -----TYPE OS SEAL: 8in+cni+e c..hiP5 

I 

.. ----- DEPTH TOP OF SAND PACK: 

~. _____ ELEv.';Tlm~ DEPTH TOP OF SCRE::N 

-------TYPE OF SCREEN: 

II I 
0.010 X $oj SLOT SIZE X LENGTH 

1.0. OF SCREEN: 

------- TYPE OF SAND PACK: 

'/ 
'l-

I----------ELEVATION I DEPTH BOTTOM OF SCREEN: 

-----,--- ELEVATION I DEPTH BOTTOM OF SAND PACK 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: 

ELEVATION I DEPTH OF HOLE: 

8 



· (~ OVERBURDEN MONITORING WELL SHEET 
BORING NO.:~ __ _ 

PROJECT Fridley LOCATIO ~L.J-~~-1..t:.;.uJ..--I 
PROJECT~N:-=O-. --~~6~96~6~~--BORING 
ELEVATION DATE DRILLING 

FIELD GEOLOGIST 
~~~~~---~ 

~~~~~-----------------------~ 
DEVELO 

I-------~;;;;;;,---.. ~====+----ELEVATION OF TOP OF SURFACE CASING: 

~--+--- ELEVATION OF TOP OF RISER PIPE: 

.... ..._---+--- STICK -UP TOP OF SURFACE CASING: 

141----+---STICK-UP RISER PIPE: 

~--+----I.D. OF SURFACE CASING:_.......LlMt.r:4-\:--_______ _ 

TYPE OF SURFACE CASING: JJA 
~~~-------

tr:~~-----'---- TYPE OF SURFACE SEAL: Concrete we /I fl(Id 
I 

r.1-'--'------- RISER PIPE 1.0.: 

TYPE OF RISER PIPE: ca r Pcn :fief' J 

~----'---- BOREHOLE DIAMETER: ---:-....Io6~i' _______ _ 

TYPE. OF SEAL: 8entcni+-e 9mlAt 

~. __ -'--__ ELE.VATION / DEPTH OF SEAL: 

t4----c--- TYPE OS SEAL l3enftrute ,h ;~ 
J 

DEPTH TOP OF SAND PACK: 

~ ______ ELEVATION / DEPTH TOP OF SCREEN 

------TYPE OF SCREEN: 

/I 

SLOT SIZE X LENGTH O. Diu X r 

1.0. OF SCREEN: 2--.....:.....------

-----,----TYPE OF SAND PACK: ?-O - 30 5; ),cp i'tlntJ 

I----~-- ELEVATION / DEPTHBOnOM OF SCREEN: 

----+--- ELEVATION / DEPTH BOnOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: 

ELEVATION / DEPTH OF HOLE: 

1 

.J.. 

/ ),7.l 

/ 1.'11 



(~U1:) OVERBURDEN MONITORING WELL SHEET 
BORING NO.:~ __ _ 

PROJE NIROP Fridley LOCATI 
PROJECT-:-N~O~. --....;..,;.;.;;..;.;;;..6~9~6."..6=..;..,'---- BORING 

ELEVATION DATE 
--!---'-~"""""-----I 

DRILLING 

FIELD GEOLOGIST ~~~~~~~ ________________________ ~DEVELOPM.~ ______ ~ 

1--------;;;;~iIiiii--I_iiIIII====+--- ELEVATION OF TOP OF SURFACE CASING: 

~---+---ELEVATION OF TOP OF RISER PIPE: 

"'1---+--- STICK -up TOP OF SURFACE CASING: 

,..I-----+---STICK-UP RISER PIPE: 

~--.l----I.D. OF SURFACE CASING: ~A 
TYPE OF SURFACE CASING: NA 

1r~1I------ TYPE OF SURFACE SEAL --------

_1------:---- RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 

~----- BOREHOLE DIAMETER: b 1/ 
--:-~=:.----:-----:---

------- TYPE OF SEAL: l~n+pn[±e 6. YolAt 

~. _____ ELEVATION / DEPTH OF SEAL: 

~.----- TYPE OS SEAL: }3el]~n;.}e Chi ¢ 
j 

~----- DEPTH TOP OF SAND PACK: 

'-~,=,.... _______ ~_~VATION i DEPTH TO::> OF SCREEN 

------TYPE OF SCREEN ~+ain leH ste~ / 
)/ I 

SLOT SIZE X LENGTH 0·01 .r JO.! 

1.0. OF SCREEN: 

-------i----TYPE OF SAND PACK.: 

I------'----ELEVATION / DEPTHBOTTOM OF SCREEN: 

---+--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: 

__ l _____________ -4_·~-_-_-_-j"---ELEVATION / DEPTH OF HOLE: 

3 

13 



BORING No.::.....-__ _ 

OVERBURDEN MONITORING WELL SHEET 

PROJECT NIROP Fridley LOCATI 
PROJECT-N-O-. --~~6:-'9";"'6':"':'6'::":"':"~-- BORING 

ELEVATION DATE 
FIELD GEOLOGIST 

t--------~~---I(:;iilf====+---ELEVATION OF TOP OF SURFACE CASING: 

~--+---ELEVATION OF TOP OF RISER PIPE: 

... ..._--+--- STICK -UP TOP OF SURFACE CASING: 

... 1------+---STICK-UP RISER PIPE: 

~--+----I.D. OF SURFACE CASING: Nil 
TYPE OF SURFACE CASIN_G_: _--L.;M~~.!--__ _ 

F~""'---- TYPE OF SURFACE SEAL: ---------

r.t~--___:___:_-- RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 

1/ 
:2 

w-«::'l~--__t_-- BOREHOLE DIAMETER: b/I ---=------:---
W{{ ... __ ----- TYPE OF SEn: B (IT'"fpn 'rft 6 >-tC# 

~ _____ ELEVATION I DEPTH OF SEAL: 

~----- TYPE OS SEAL: Ben-frmo/+e cJJi!>.J 
i 

DEPTH TOP OF SAND PACK 

_____ ELEVATiON. :::EPTH TO:::> OF SCREEN: 

------TYPE OF SCREEN: 

1/ 

SLOT SIZE X LENGTH: (J.DI .x !.J 

1.0. OF SCREEN 

----....,.---- TYPE OF SAND PACK 

JI 
'l--

1-----7---ELEVATION I DEPTHBOTIOM OF SCREEN: 

----+--- ELEVATION I DEPTH BOTIOM OF SAND PACK 

TYPE OF BACKFILL BELOYV OBSERVATION 

WELL: Sa)'lA 
--~~~----------------_-"-____________ ... _-..:.. -_ -_ -_---.t---ELEVATION I DEPTH OF HOLE: 



BORING NO.;...: __ _ 

OVERBURDEN MONITORING WELL SHEET 

PROJECT NIROP Fridley LOCATI 
PROJECT-:-N~O-. --"';";';';~6~9-66~":;""""--BORING 

ELEVATION DATE 
...L::.~:t....L~----l 

DRILLING 

FIELD GEOLOGIST -M~~-U~~~ ________________________ ~DEVELOPM_~~~ ________ ~ 

I--------,;;~---i(:;;jj-======+--- ELEVATION OF TOP OF SURFACE CASING: 

..... .._--1---- ELEVATION OF TOP OF RISER PIPE: 

.... 1---+--- STICK -UP TOP OF SURFACE CASING: 

!.-I----i---STICK-UP RISER PIPE: 

..,.--+----1.0. OF SURFACE CASING: tvA 
TYPE OF SURFACE CASING: }lA 

If:~ __ ---- TYPE OF SU~FACE SEAL. ________ _ 

.... 1------RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 

[;'7<'._·---"--- BOREHOLE DIAMETER: 6 h 

-.f-----'----- TYP E 0 F SEA L: Be~t)-:-t12-n~i fg-=----(;"T""""'Yp-l{t'-

~.----- ELEVATION I DEPTH OF SEAL: 

r-.--~-- TYPE OS SEAL: T3ln-nnjfe cAi pi 
I 

8<1-4.__----- DEPTH TOP OF SAND PACK: 

~:-"-'---l=.----- EL.:::\'A:'C\; DEPTH TOP OF SCREEN: 

f--------TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 
'I I 

0.1:'1 Kf.J 

I.D. OF SC,qEEN: 

-----,..--- TYPE OF SAND PACK: 

R-------'----ELEVATION I DEPTH BOTTOM OF SCREEN: 

1---.,..--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: 

ELEVATION I DEPTH OF HOLE: 

" 

II'S 



,. , 

~)@ OVERBURDEN MONITORING WELL SHEET 
BORING NO.:;... ___ _ 

PROJECT NIROP Fridley LOCATIO DRILLER ...L.Ll':..b---II!:.!:!!::.J~~~ 
PROJECT-N--O-. --....;..;.;;~6;....9...;,..6~6=i......--- BORING ~~"""""',="",".L.&II:..:.1.:l~METHOD: 

ELEVATION DATE DRILLING 

FIELD GEOLOGIST DEVELOPM_.:...:....:...:...:..:.:.~ ____ ~ 

1-------:;;;~IIiiIiiii-_II:;j_====+--- ELEVATION OF TOP OF SURFACE CASING: 

~--+---ELEVATION OF TOP OF RISER PIPE: 

.... ._--+---STICK-UP TOP OF SURFACE CASING: 

"'-1----+--- STICK-UP RISER PIPE: 

... '---,----1.0. OF SURFACE CASING._· _---=-Jy~A'--_-_ 
TYPE OF SURFACE CAS I N...;;G.;..: _L!.}/..!..AL...-___ _ 

tr~.----..:..---- TYPE OF SURF,o..CE SEAL 

.-I-------RISER PIPE I.D.: 

TYPE OF RISER PIPE: 

--------

1/ ,. 

,....----- BOREHOLE DIAMETER: _~6:....-'1-;--___ _ 
-------TYPE OF SEAL: BentDtlite 6rD~t" 

-.. _____ ELEVATION I DEPTH OF SEAL: 

~-----TYPEOSSEAL: !el1 font+e cJ,;p 

----- DEPTH TOP OF SAND PACK 

~ .... _____ ELEVATlm1 ! DEP:H iJ? .: = SCREEN: 

------TYPE OF SCREEN 

II / 

O.OJ XID., SLOT SIZE X LENGTH 

I.D. OF SCREEN: 

----..;.--- TYPE OF SAND PACK: 

/ '2.. 

'7 0 

I~ 

I-----+---ELEVATION I DEPTH BOTTOM OF SCREEN: / ).-'7., 

----+--- ELEVATION I DEPTH BOTTOM OF SAND PACK /2-7. 
TYPE OF BACKFILL BELOW OBSERVATION 

WELL: 

_-'-____________ ~~~~~::j--- ELEVATION I DEPTH OF HOLE: / J..7.' 

/b 



CBtu:> OVERBURDEN MONITORING WELL SHEET 
BORING NO.;....: ___ _ 

PROJECT NIROP ridley LOCA TI 
PROJECT~N~O~. --"';"';';';~6~96~6;;;..;...;..o:""---BORING 

ELEVATION DATE 
FIELD GEOLOGIST 

1-------:;;;;~iiIiiiiiiiI--r.;iiIt======+_--- ELEVATION OF TOP OF SURFACE CASING: 

~---+--- ELEVATION OF TOP OF RISER PIPE: 

.... ..---+--- STICK -UP TOP OF SURFACE CASING: 

t..-.----+---STICK-UP RISER PIPE: 

... r----+---I.D. OF SURFACE CASING;....: _.!..!N~A.L-___ _ 
TYPE OF SURFACE CASIN~G:....: --LJN[Ltl.J.-___ _ 

117:::::11111---':"'--- TYPE OF SURFACE SEAL: _______ _ 

~I------- RISER PIPE I.D.: 

TYPE OF RISER PIPE: car;,,, ill' I 

~----- BOREHOLE DIAMETER: -.--:-'61L-7f---= ___ _ 
.-----~ TYP:: OF SEAL: Bentonl j~ GrD14i"" 

~ _____ ELEVATION I DEPTH OF SEAL: 

t..------ TYPe OS SEAL: 8entoh;te C..-J, ;f?J 
I 

t..------ DEPTH TOP OF SAND PACK: 

:t4f----- ::LEVATION I DEPTH TOP OF SCR::E.'J 

------TYPE OF SCREEN: 

SLOT SIZE X LENGTH 
II I 

0.01 X f.1 

I.D. OF SCREEN: 

-----+---- TYPE OF SAND PACK: 

1-----7---ELEVATION I DEPTHBonOM OF SCREEN: 

----i---- ELEVATION I DEPTH BonOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL: 

ELEVATION I DEPTH OF HOLE: 

/ Lf 

7.r 

J7 



BORING NO.:;.... ___ _ 

OVERBURDEN MONITORING WELL SHEET 

PROJECT ROP Fridley LOCATI 
PROJECT-N-O-. --~~6~9~6";';'6';;';";"''----BORING 

ELEVATION DATE 
FIELD GEOLOGIST 

1-------;;;;;;~---£.iiiiIf====+_--- ELEVATION OF TOP OF SURFACE CASING: 

..... _--+---ELEVATION OF TOP OF RISER PIPE: 

... __.--+--- STICK -UP TOP OF SURFACE CASING: 

~f-------+---STICK-UP RISER PIPE: 

~---r----I.D. OF SURFACE CASING_: _----'Nuu,:.A ___ _ 
TYPE OF SURFACE CASIN_G_: _....L./Y:....:A....L.-___ _ 

Ir"=:::a~---- TYPE OF SURFACE SEAL: --------

=------RISER PIPE 1.0.: 

TYPE OF RISER PIPE: c.arkoll 7~P I 

__ ---t---- BOREHOLE DIAMETER: ---I6~/(-:----____ _ 

__ -----TYPE OF SEAL: Etnton;+t Grout 

~ __ -,--__ ELEVATION! DEPTH OF SEAL: 

~----- TYPE OS SEAL: 8QhGnife chipZ 
I 

DEPTH TOP OF SAND PACK 

~' __ -c--__ ELEVATION! DEPTH TOP OF SCREEN: 

------TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

I.D. OF SCREEN: 

----..,-----TYPE OF SAND PACK: 

5+qil1 /(!f, '5fpu / 
1/ I 

0.0/0 X ).J 

II 
'2-

I----+---ELEVATION I DEPTH BOTTOM OF SCREEN: 

----i--- ELEVATION I DEPTH BOTTOM OF SAND PACK 

TYPE OF BACKFILL B:LOW OBSERVATION 

WELL: Sanr!... 
~~~------------I_-.L... ____________ ~· '-.-_-_----.J--+---ELEVATION I DEPTH OF HOLE: 

/ 

I~ 

/1Jr,2. 

//2.0.3 

/ ".J 

/ 

/8 



APPENDIX 8.4 

'\ 
) CERTIFICATES OF CONFORMANCE - PHASE I 



CERTIFICATE OF CONFORMANCE 

Site Geologist: :r~h&'\ 6. We hs/er:II 

Rev. 0 
March 27.1997 

Well Designation: C" ... J,;\4olAS qV~"- DJ..AlI~OP'Yv,d'!J 
Site Name: NIR oP - Pt';d/e,~ Drilling Company: _TL-...IE~G...::::I.-__________ _ 
Date Installed: 07- 08 . t:t 7 l-o 

Project Name: R I/ F S to ... NI. R of? ~ FY'J'J~ 
Driller: Anol~ H I·~h. 
Project Number: _.lIO':....'L...II!6~"~ __________ _ 

Material BrandlDescrlptlon Source/Supplier Sample 

Collected? 

Well Casing $\(~pQ/)g& 1.$" P. pe-~L.\ 
Well Screen " " (.o~ Sot-or) 

End Cap .s'cnnt ~~oGC 2 1/ f"rucJ~ ~EL.) 
Drilling Fluid N/A 
Drilling Fluid Additives Jilt-
Backfill Material Por~Jc..J r...:t(·e-.}"VII.c/M*V.~l.4S;L.~Sd~ ... k. .1.. ~~ OS-J2-cn 
Annular Filter Pack "NIA I ., 

Bentonite Seal tl!A 
Annular Grout Ai/A 
Surface Cement ;VIA 
Protective Casing NJA 
Paint AlIA 
Rod Lubricant I\J/I+ 
Compressor Oil AI fA ., 

To Ihe besl of my knowledge, I certify Ih Y' /bo~ls were used during Inslallalion of Ihis moniloring well. 

Signature of Site GeOlogist:---,~~,!,--_~ __ t~ ________ _ 



APPENDIX 8.4 

) 
CERTIFICATES OF CONFORMANCE - PHASE II 



CERTIFICATE OF CONFORMANCE 

Well Designation :---LM-4-L'_-_2-.-.J..~-,-S--:-:-______ _ 
Site Name: J.I;f "Of Fridlo/-
Date Installed: ~/l..~J:.-4L..!.:jlqL1,---_.,..,--______ . __ 

Site Geologist: Br..jh J/olt/t.- e 
Drilling Company: JPIIYi' LfJ"'JYW 

Rev. 0 
March 27, 1997 

Project Name: J{[-1{oP Fridley 
Driller: Ro/ BwJ"tnker'j'Y 
Project Number: ---->6 ..... 1.1<..l6bOL--___________ _ 

Material BrandlDescription Source/Supplier Sample 

Collected? 

Well Casing l/lvbah 1f-l?ol :)./1 d,amaf1jy fAW h; 1/ lif A / (,. {)f)dih 
Well Screen Jo

1 ~t/JinJ'J~ 5t,:J -}LO fJtTt I~ II ditln.. /()hh5Dh 5treeJ1 
End Cap ~ 1/ £V(!+~1'"tiJJhr UO {(,711 "x A -1- ~I ) .H or r l'fbl1 By/)5 , 

Drilling Fluid Vatty ./ / IIJI-ROP_ FyidiN 
Drilling Fluid Additives NA I 

Backfill Material 

,and 
._-------- ---.- .----

- 'Bpdaey /1;n,'",fJ Lorhl'~/io.l1 Annular Filter Pack 1..-0-) 0 
Bentonite Seal EnviyonLu~ h") ;L4~ 0~j 0 ~'fb -'SEJJ .. -int:. /{.AAJ; .. 
Annular Grout Envirf)~l~ gPnfnni-!t LlrflfA-r 'vJ'fo ~ .B£AI', r~,. JI--.l: 
Surface Cement f .J ./ 

Protective Casing 

Paint 

Rod Lubricant We JJ 6-ua;d- Jtr LUbfl .-:r.-,c. , 
Compressor Oil J.lA 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitOring well. 

Signature of Site Geologist: ~ ~ 



CERTIFICATE OF CONFORMANCE 

Rev. 0 
March 27,1997 

Well Designation: M 5 - J: g I 
Site Name: UlRaE FyiJ/~y 

Site Geologist: _~B-!..r-Jyun:J..._--!.II.LJb~W~:l:~e ______ _ 
Drilling Company: -J,.JBtLl014at:..Y..Lt_~Ln1J,J1~ljtl-)t4¥4"'~"'=---_____ _ 
Driller: Ro~ Buuken/Mry'Y 
Project Numb~r: _--,6L9L!6~6~ __________ _ 

Date Installed: -.L1'1k:...J.. ... I--'yL+-/+9.-l7~ ________ _ 
Project Name: N:I- 80 P 5iJ/e7 

Material BrandlDescription Source/Supplier Sample 

Collected 1 

Well Casing /.l1rbDh ffel?/ ~).../' d;IIJ1hrfey ~4vh;11 IJ~A 76D~dih 
Well Screen {' 5t-,;"JeH ~1T!1!1 ~ Jf) r;}IJ.t" ,,,'1 djOht 7OAn.~IJJt fc.rten 
End Cap ").,1/ l./r.l. t.f(Y..l. illn-r ~o //'78'X.4 - ,l.A') /VJoYYi~nn llyfX, rn 
Drilling Fluid Wt1tey .J / Nt- Hop FJ";rJ/~" 
Drilling Fluid Additives NA 7 

Backfill Material 

Annular Filter Pack Jand 2-r) -10 '&1I14PY }1;h: .. 1J (IIV"'A'I-L~"IA 
Bentonite Seal F:hv;vDnJIlIA Me ii Urn L-h i ~ LlYV - BEJI : ~h('. Y;'~~d:~ 
Annular Grout EhvivbYJJ~1J Btlltr))1;.J.P 6-h,}., JdYn -13£AI -rnl.. J /...II~"'·'" 

I ./ 7 

Surface Cement 

Protective CaSing 

Paint 

Rod Lubricant VI!J/ 6 14ayd Jf. -t- L u 1e ,-r.ht... 

Compressor Oil N4 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitOring well. 

Signature of Site Geologist: ~ ~~ 



Well Designation: M5 - J. 312 
Site Name: }II Roe Fridlty 
Date Installed: }~/] /tt7 

CERTIFICATE OF CONFORMANCE 

Site Geologist: Bq.n Jlo..w ". e. 
Drilling Company: JlOfy-t /...PI1JYfAt: 

Rev. 0 
March 27.1997 

Project Name: N:r 80 P frj d If?[ 
Driller: Roy But k fhberler 
Project Number: _----=6...!....9..:..6-=-6 ___________ _ 

Material BrandlDescription Source/Supplier Sample 

Collected 1 

Well Casing LQYh~h 5Tfl~ I ~ y /I .J;o ",~tf!t' Sawh;}1 USA /v"Im 
Well Screen r; I <-hlilll~fi 51peL ~ 10 S.lat ~)-" d,'fJht TohJ150n 5Cre(lh 
End Cap ,,11 l../atFrfiLJht LAD fl..7fl X A-,ll) M{)YY"~Dn B.-tV. Cbo 
Drilling Fluid L/atey 

J I 
lJI.llDP ~Y;illV 

Drilling Fluid Additives NA I 

Backfill Material 

Annular Filter Pack 5Qntl ').D-~O 1lnJU}' J1 i n,0 h IA {,W»_ 

Bentonite Seal Eh~i""D nJulA J1etiiuh-; c;hil1f W Y6 - R£tJ -r:'fve-. '/ (yfj",J, .... 
Annular Grout £h vi",; OJif4 J1Jttrffln;fl' r:YfJlA"t \,..j Y D - BE AI ~ -r All" / t: ~t1;". 
Surface Cement 

I J 

Protective Casing ._--

Paint 

Rod Lubricant 'Wf! 1/ h-14Q.-j 'Jet Luh :Th('. 
Compressor Oil NA ./ 

To the best of my knowledge. I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: ~ ~ 



CERTIFICATE OF CONFORMANCE 

RPi.O 
March 27. 1997 

Well Designallon: fv1 5- z.q 5 
Site Name: N:J 80 r Fyi die;' 

Site Geologist: _-J&~V~4Q-----1.~.J...c~~Il..:L/:!......!:-:J-:....:e~ ______ _ 

~~:::~r~ cORo:Y: -jj ..... I]u.~:U!I~L.'i...!...:-h-)~;;:x;LJUf!t~~e .. q~ .. __ ----
Date Installed: ,')... /1 1'17 . 
Project Name: H1- f(c>f Ftid ley Project Nurnb6r: --",6~9L!t:....=~~ __________ _ 

Material BrandlDescription Source/Supplier Sample 

Collected? 

Well Casing {QyhDh ~~J ,'}. 1/ Jiamtf-rty 5£1 ".;11;/1 U5A ItODdilt 
Well Screen J(/ 5lv;" Je51 fft!f1} . 10 fJ6 t . J,. II d;iJl1f. -:Jo}' " f"DJ1 fCrun -

End Cap ).11 lIattt"f-inJ"t- fa; (/'76 Y A _,,1
1
) horY';JtJM M-tJi. Co. 

Drilling Fluid )../a+ty 
/ I 

Nr R 0 P Fr;dltv 
Drilling Fluid Additives NA 7 

Backfill Material 

Annular Filter Pack ~aht1 J.-o - JQ ~dt1(A'-r !'1;l1iHIJ ~()YIJ. 
Bentonite Seal ~nv;r'D[1I/A(.1 f1 (uj ; UYh C)' iV2 wrV -REX .-rlle. -Y6IJb-Zh 
Annular Grout £hVNO' DJ~A Blh-lfmi+e {}YotAf 'vIY () -- R F..N :-r.JJc. J llJf)7i h 

Surface Cement I ./ 

Protective Casing 

Paint 

Rod Lubricant We}1 £. lAIr' " 
'Jef 7.u~t .:IYlc. 

Compressor Oil NA 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: ~ ~/ 



CERTIFICATE OF CONFORMANCE 

Rev. 0 
March 27. 1997 

Well Designation: jv) ~ - HI 
Site Name: NT- P.o e Fy; d/ f7 

Site Geologist: _.......J~"'-"rL...7~kl'--_!l.L-O_w.=-.oo:k:;....e _______ _ 
Drilling Com pany: --;;!:13u.D<l/LQ!-I" ..L-t--:-L--=..o()"'-'-'tJ)I-i~,...!A"'~L..l:: ______ _ 

Date Installed: _-=-})-'-.... /~7~/9L-7-'--______ ____ _ 
Project Name: NJ- B 0 f Ey;d1r 

Driller: Roy IJrAC.k enP,,,.? 
Project Number: --,6",,-q.LJ6,,-,b~ ___________ _ 

Material BrandlDescription Source/Supplier Sample 

Collected? 

Well Casing LClrhDh >feei ,1 II diQTYlff~V ~a hit. . 11 1A5A Jt. IJrJ ;:11 
Well Screen r I 7;-4;" leH 5tt'i / ,10 21* 11:. ~I d brr- . '7O.hht;Dh 5(..re~Yl 

End Cap ') II Vaftyf,'aM Lap {6ZgX A .... :;.'/1 J1 0 i"J'" .. 5"Yl ivo.5.u· 
./ ( J 

NT- ROf Fyil1/l v Drilling Fluid Wafer 
Drilling Fluid Additives NA I 

Backfill Material 

Annular Filter Pack 5a h cA ..2 0 -}O JJaJAfv J1;n;n 4 C()YJ), 

Bentonite Seol £ nvil'.() V/I1(J M e.d iUIt> Lb. ,'Ili WY6 -BEN ,-£NC. }{YDIJd;n 
Annular Grout 'J ,.J 8.entMlt e (y ;ouf \IV Yo_- 13 1: N / "LJJ(' / t't.lJrxJ~ .. ftJ.l£lYO~I~ 
Surface Cement I or 

Protective Casing 

Paint 

Rod Lubricant lr/ ell b-tJ.Qyd JP +- t wh f? '1r:~_" 
Compressor Oil NA 

To the best of my knowledge. I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: ~ ~/ 



Well Designation: jv)5-- .,..r}:=----___ _ 
Site Name: NIJOl Er;dlry 

CERTIFICATE OF CONFORMANCE 

Site Geologist: 1JrXn liD V~ 
Drilling Company: /J()Q('t to,.,ytI1V 

Rev. 0 
March 27,1997 

Date Installed: ----4J!-JI!l-~/:...J{,ol.::-!--:i/f/w7L_ _________ _ 

Project Name: NI Bop fy;d'o/ 
Driller: &c>v (j'u'Jeh beqe", 
Project Numbe( _~6-1-9»...b btL-___________ _ 

Material BrandlDescription Source/Supplier Sample 

Collected 1 

Well Casing L/J"PDh 5rBP.J ,'j,.'f Jid»aP'tv .~IJ J J,; 11 IA~A 7 6;;;;J/~ 
Well Screen ~ f ~/J;hlf!H 5.reRI,., JD ·flt'Jf., ~ diu", -rohYlJOh fUfJI!h 

End Cap "l.'/ IJllltty-J-,'ah-t' ~/) (1.7ff XA-:;:t') MoY(';son ~I'OS. (". 

Drilling Fluid L../lNt~y 
./ I NrKf) p Fr,'dley 

Drilling Fluid Additives NA 
7 

Backfill Material 

Annular Filter Pack ~ahd '2-() -'30 Un,1 o.I~y /1/,,; ... 1. ~ro. 
Bentonite Seal £I1V;t'O 17},u f1 e /j ;111'h Ch~D5 W YO'- BI:)V ?JlC.~;h 
Annular Grout FJ-1l1irl'!1uI BentDnife Grn~ lAIr v - fJJE N' ': LAIC. / #~d;" 
Surface Cement { J 

.. 

Protective Casing 

Paint 

Rod Lubricant t.ltll Guarof 
." 

Yet' LUPt , -:£YJC-. 
-, 

Compressor Oil NA 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site GeOIOgist:--7hrIt..L..--F=---CJlrv;ft~:........:..,..,f--______ _ 



ReY.O 
March 27,1997 

CERTIFICATE OF CONFORMANCE 

Well DeSignalion. ___ fv_I_S_·-_3 __ 0"75 ____ . ______ .. __ ~ ___ 
Site Name: NJ Ro P lxid/Pf 
Date Installed: ---".::,U.L:!J.-:....;b f'-J.1...1.7 _________ . _~_ 

Project Name: ~F:....,i·y~;tlLJII~e~7----------

Material BrandlOescription 

Well Casing 

Well Screen 

End Cap 

Drilling Fluid 

Drilling Fluid Additives 

Protective Casing 

Paint 

Rod Lubricant 'hi (! 1/ (. UtlY A 
~--------------+-

Compressor Oil 

Site Geologist: _...1::!3,-"r---'~f--tJLl-_.L.)-I.:.-:o:....:v:....;~=-l'=--______ _ 

Drilling Campa ny: ---'<.B.oc0tli!Ly..LJ_·'-t--'=LC....ll<..L'/"-j!jylr.=po ..... r ______ _ 
Driller: 8i II JaYhDW I 
Project Number: __ -=.b..L9-"..6!<-b ___________ _ 

Source/Supplier 

I f ( 

Sample 

Collected? 

no 
170 
hO 

V~ 

ves , 

To the best of my knowledge, I certify that the above described materials were used during installation of Ihis monitoring well. 

Signature of Site Geologist: ~ ~ 



Rev. 0 
March 27. 1997 

CERTIFICATE OF CONFORMANCE 

Well Designation:_...,-M_S_-_3_0_J-________ _ 

Site Name: NJ !lOP Fridley 
Date Installed: _~/O~/L:.l:.Lf""':)....L'tf-,-7 _________ _ 

---------

Project Name: _..L.E.-!..t...L; =d!o..:./ey-+-_____ _ 

Material BrandlDescription 

WeI/ Casing :::l- /' 01 r /len _jt l'c / 
WeI/ Screen 

If 
fta;t1I<?S~ {r-l'el J-

Site Geologist: __ 8_r~}'-'}--1---f&..;.o..,o-w.z.---e-------
Drilling Company: ;-"'I3=(.t=:(.L.r_j __ ·_f"~1-~{):.;...r1-J9~y .. t?O~r-----
Driller: S; J I Uh70W ~ .,. 

Project Number: _---'<..6..:...96::.;b'----___________ _ 

Source/Supplier Sample 

Collected? 
--

Yiwhi/J U'71/ h{) 

'JDhh. 5'on XY(l'n hO 
End Cap 1/ • ), c.~J) ) ko+eYl~t 

I 
U7~~.1 - )."2 /v1DYY'~S()h !J,tY). {t). nD 

Drilling Fluid )..fat P( {i-I v /Jf R:JJh SrAJ ... M N V~5 

Drilling Fluid Additives 
I '" / 

Backfill Material 

Annular Filter Pack 5attd Badger. JI/;n;b/J {OYf~ .L' ,,~ 
- ______ 0 

Bentonite Seal ttclf.12/~~ /J{Jn fC11;4 e <::)J i 12j &~ I/;.J Pr-i Ift'hfl f11A;t1~ :r.h'. ~-
Annular Grout tnZ;YDD!t.HA benlcnltf.J (aY/J!Jt VV YV - BtN the. ~,~ 
Surface Cement { ()YlJC?t~ 

I Med eJ t;tflnl' . 'hI) 
Protective Casing 

Paint 

Rod Lubricant 'Well 6 ulJrri J"t?f Lt1pe I Inc- \/l5" 
Compressor Oil / 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: ~ (/~ 



CERTIFICATE OF CONFORMANCE 

Rev. 0 
March 27,1997 

Well Designation: M 5 - 30 D Site Geologist: _---J..BLJyl-y/-.au.· _..J./~/..!!..t? w=J...~r _______ _ 
Drilling Company: _--"BLC~!!!IQ:4-Y-..1.±_--.!.+~-=L:..&.!Q~h'..tJI~41\1:.c;.e:u4Y"--____ _ Site Name: NIR()P Fy;dlf?7 

Date Installed: ) 0 h y /q1 Driller: /3 i )J 20 fn C IN" 
7/ 

Project Name: Fyi dler Project Number: __ --=-69.!...;tk-'t!<.-., __________ _ 

Material BrandlDescription Source/Supplier Sample 

Collected 1 

Well Casing 1- II LfJrkltl tffd )Ow),;}1 u?A nO 

Well Screen ;1 

~1ailllE_t;j~t.rd JDhh5{)h Yrtf>h hD ') 

End Cap J I' Wa+fr1;o)1t" V l 12 (6 Zi.t1A -). ~_._._ Moo,;3Vh BrD<' ({). hn 
Drilling Fluid h;(He~ 

J I {. it 'I n-f Rf.J~sfV, )1N \/,5 -
Drilling Fluid Additives 

I I / 

Backfill Material 

Annular Filter Pack ~h(J Jyad4fJr M'f);M ( bTII f) '¥/J/- i IJYI \Jts 

U flIp nlutl ke1210aie JJ,; e2 J ~J Dr; Jt';nCl I/CI;d~ ,~, {,"1" Bentonite Seal __ .f}Qr Ie 

Ehv:r/ p/u~ berrf(J1; tr I tlJ.'l!lAt }IV yo - f3 E N 1 J. h( , 
-' I,,~ Annular Grout 

Surface Cement L 0)10'(' r1e 
/ Mbrl ('I ~-I()~(J. 1.D --_. .. -

Protective Casing 
---. 

Paint 

Rod Lubricant ).,.Ie II (; Ut!",J 7e+ J il b(J ,1. he _ \/~ 

Compressor Oil 
-' I 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitOring well. 

Signature of Site Geologist: ~ j_/~---,..1<'-'--------



CERTIFICATE OF CONFORMANCE 

Well Designation:_"'-M~5_--=J-,-J-,,-5 ________ _ 
Site Name: NIR OP Fridley 

Site Geologist: Brj,n HOL-/7---e 
Drilling Company: BMrl t /!1~ 

Rey.O 
March 27,1997 

Date Installed: --'-'-}}--'I....!.J_6'-lq'-'7'--;.-~:--______ _ 
Project Name: 1v];8oP /i;Jley 

Driller: Ruy /ludrfnpeqRY 
Project NUI~bor: _....J6~r.IL:6h~ __________ _ 

Material BrandlDescription Source/Supplier Sample 

Collected 1 

Well Casing ;,/1 Carbflh ~teel 5awhiJ) u5A JfrDodih 
Well Screen 10 I 5+alhJfJS5 5f(l(> /"\ /0 5}ot, ]-" ditl!?Jr!fY 7OhYrfOh 5lrern VAeeJo~J1,T/TJt-_13N, _~t ft.h§ 
End Cap "¥ " J.,; 4. +if fiah t cap {6~ X A - 1- 1/ ) Mvyr; j~r, Bro!. Lb. 

, 

Drilling Fluid waH>r' / I 
NrRop_ Fr;tI/uv 

Drilling Fluid Additives }JA / 

Backfill Material 

Annular Filter Pack ~and 'PJ,jd~,y M;n;"tf LfJYhylfiDh 
Bentonite Seal tJoJe DJua Bemrm;h chiM Bay/oJ Prillin~ FJ",j'th .71t~ ,J6DtYi;1t 
Annular Grout E" vilo villa Benf-Dnife 6kQId )N' YO- BEN \ ~NC, / froodin 
Surface Cement 1 ./ 

Protective Casing 

Paint WA 
Rod Lubricant WeI} 6-()(Jvd --:7t2-t til/; P ) rite. 
Compressor Oil Nit 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: ~ ~. 



CERTIFICATE OF CONFORMANCE 

Rev. 0 
March 27, 1997 

Well Designation:--,-}1L.:)~-L-f.!.....;1 I=-_________ _ 
Site Name: NJ- Bor FyjdlQ\/ 

Site Geologist: _~B...L..~ ..... Vwh:..L..-_:..LII..::..o.:...:.l.I...:.J,:....:e~ ______ _ 
Drilling Company: -r...:3o~)4J.:!.Lr-..!t"~_L...:...O~..!..;71~\J.p;ar:tK..Lr' ______ _ 

/. 
I 7 

Date Installed: 111~[q7 
Project Name: N]: R D P fr;dley 

Driller: Roy Bucktn ~~YJf1.i! 
Project Number: _~6:.Lq..ll.6~6 ___________ _ 

Material BrandlDescription Source/Supplier Sample 

Collected? 

Well Casing 
/1 

c..tlrboll 5frJ(?/ 5awA;JI usA / f.,.r.nJiJII )... 

Well Screen 1;1 ~ fain 1r!f5 ~feR/ JD ·5/of 1.- I 'rJ iOlJtll, v 7iJh .M/J}J ~{Jt'NI V;'P,Jo 7::. • .1_ EAt s;: 1wn.1 
)..- II l,.,/ mv -+ l'Ultt (671r XA -)") l'10rr j~nJ1 RYIJ~. CD, 

, 
End Cap (ap 

Drilling Fluid wtffoy .J 
I Nl!l of FriJ/ev 

Drilling Fluid Additives NA 7 

Backfill Material 

Annular Filter Pack ~~hd DaJtJPr ,A1;h;H/J liJYOOYhfinYi 

Bentonite Seal flD/e vJI.IQ Ben-/o));';' e Lh;nS TJ~y/~d /)r~1/;flll }/n;tlr . ":Ltc ,/frlJnJ,'h 
Annular Grout F J1 V:I'"O ~/U~ BeMnn;';'£' /;l'tJi-ff 1-IYo-!J EN \-rJ1~. ) ;;D~);h 
Surface Cement 

( J 

Protective Casing 

Paint NA 
Rod Lubricant Well {,-uqyj -:J'ef Lube.7.,,(;... 
Compressor Oil Nfl 

To the best of my knowledge, I certify thaI the above described materials were used during installation of this monitoring well. 
• 

Signature of Site Geologist: ~ ~Y 



CERTIFICATE OF CONFORMANCE 

Well Designation:~;v,-L.::..5_-~1<.J.1.....:.f),---______ _ 
Site Name: Nl/?OP fr;dhy 

Site Geologist: By Y h Yo ';y'1-- e 
Drilling Company: B~tJr-r ~"J Veay 

ReY.O 
March 27,1997 

Date Installed: _/L.:..J..<-b=)....L.f..L:1:-'-7--=----:-______ . __ 

Project Name: NJ lW r FrirlJey 
Driller: tOY Buck ell Jeryer I 
ProJoct Nu,,{t)or: _6~'lL..;;6-=6 ___________ _ 

Material BrandlDescription Source/Supplier 

Well Casing CtA r' ~Dh Hopi :;/' ,d"Otkf!~Y 5av~;/1 USA / Goodin 
Well Screen " ~f-a;nIQff ,feul)o f)bf ")../1 y)i4mateY -:JohhfOfI feyun LlJaeRla bra-h»' eM ~ffll 
End Cap 1-11 Votcrlillht CaP L (, 78 X 1\ - 2- ") !1oryj~oh {)y05. Co. 

,/ / 

Drilling Fluid PLVlr vater 
I 

NJ.ROP F,,;dlev 
Drilling Fluid Additives NA 

( 

Backfill Material 2-0 70 5Q .. d 1ft altlliy M ~ hi IIfj L JiOh 

Annular Filter Pack 2- () - 30 J.a.tld_ ... _________ . ~od ~OV'&tll'~' {OY~fJn 
Bentonite Seal tlo/a- pl~ ~~~fc,Yli+f? L-h i Pi BarioB" D)';J/ih/FJu;jc, .Tht:. /6DDnih 
Annular Grout Envi~p71111 Bt'JdDn;h &;DM WYD-RfA! [LAIC J (~IlnJi)\ 

I ./ , 
Surface Cement 

Protective Casing 

Paint )VA 
Rod Lubricant LIeN GliqrJ Je+ L-u h _"- :fA.t:--- • 

Compressor Oil NA 

To the best of my knowledge, I certify that the above described materials were used during Installation of this monitoring well. 

Signature of Site GeOIOglst:---'?kr<....fZ....-P-_~~'--7I~---------

Sample 

Collected 1 

JL2.5 
' / 



Well Designation: M5-.3 2-5 
Site Name: Nr1(Df F;i"liy 

CERTIFICATE OF CONFORMANCE 

Site Geologist: /J. )/f)Wve 
Drilling Company: BtJ'1;T U}14vt1Jy 

Rev. 0 
March 27, 1997 

Date Installed: I'), J ~/1{7 1 

Project Name: JJ:J () P fyj d Il?y 
Driller: X~y PcJ:t>npttyty./1 
Project Numher: ----.!tl..b6:.lL.-___________ _ 

/ 

Material BrandlOescription Source/Supplier 

Well Casing 1/1 di4hJ #ey (tirpOh §fu/ 5aJJhJ71 iliA 
Well Screen )0' f+aj~/(?55 1teeJ II d' 2-- Itln, . 7OhhS~h Xrt-en 
End Cap ')../1 h/e:dfr'f-iQht ~_ fb 7i X A - ,,'t) MOYV;50n Ry{)/. (fJ ' 
Drilling Fluid . 'vIafer .! NJ:.XO! F'I';J/~v 
Drilling Fluid Additives N,A I 

Backfill Material 

Annular Filter Pack 50hd 5; lica "1...1>-}D PC/iCier !1 il1in~ LOYI1. 

Bentonite Seal £ '1'1 V ir/p/UA ,Mer/iu"" 8P.h';Oni+~ d;1'-7 1,,; "0 - BJ:N< .. IJti. 
Annular Grout En vi '(0' 11 J:", Bt"toh; If? 6-YD'1T- I hi Vf) - J3£/V.. r ¥Ie. 

I ./ " Surface Cement 

Protect/ve Casing N~ 
Paint 

Rod Lubricant 'VIe 1/ frlAtJvd JeT L",k,Ine. 
Compressor Oil Nil 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: ~ ~ 

Sample 

Collected 1 



Well Designation: ,M5 - 3')..-.I 

CERTIFICATE OF CONFORMANCE 

Site Geologist: B. JlOI.IZ-e 

Rev. 0 
March 27,1997 

Site Name: }I~ R 0 P fyidllj 
Date I nsta lied: ---=..J==.2----LI-=--'l'-LI--.:.'1_'7-=O...-:-T ________ _ 

Drilling Company: 1O'·~'4dL.:..---'k~~:.:;JY~ttI::..:.J"-------
Driller: .Rpv "Plltkf/lperJer 

Project Name: N.J:-1, DP Fyid It} Project Num6er: ~6...!...9.!:::..6..::.' ___________ _ 

Material BrandlDescription Source/Supplier 

Well Casing ').11 diu",ereJ-- rIJY};Oh ,f(!l I ~wh;11 lf5A 
Well Screen r; I SYBeh - 5-k;" j(55 Reel ~~, d;0111 , "Jbh"~Dn 5(.rPlh 

End Cap ~,-' Wa~r+i 11M 40 1:67t X A --:;,") Morn10n Evo~, ~. 
Drilling Fluid hI~y "" 

, 
)vi]: lOP FriJlev 

Drilling Fluid Additives NA / 

Backfill Material 

Annular Filter Pack 5i}iu, )ahd 2- o-11} 13uPAey }1in ; nA un. 
Bentonite Seal Ell "iYOO/1f1l )-1 (!l,'I1", 8 t J1tDhi-l.q CAitl wYp-=- B£)/ .r;!c, 7 

Annular Grout Ehvj/r)P~ ~entr;Y1 j f€ 6-}.of) ttr 
, 

Lv'Yo- BEN ;He. 
I ...J -, 

Surface Cement 

Protective Casing NA -
Paint 

Rod Lubricant !NflJl G-U4Y¢ -:5et-l",be ;r:w:.. 
Compressor Oil NA 

_. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site GeOIOgist:----'1hr"-=----"....:::.'--~_'~"-'---rl---·--------

Sample 

Collected 1 



Well DesignatIOn: M 5- 3).. J) 

Site Name: IV +- R 0 P Fr"dlf) 

CERTIFICATE OF CONFORMANCE 

Site Geologist: 13. HOW1-f 

Drilling Company: /JOdY't: t0l11year 

Rev. 0 
March 27. 1997 

Date Installed: _<..::.I"~/,-1\L....L.../....Lq-,J _______ _ _ 

ProJoct Name: NJ:BoP &;"ltl 
Driller: J{ 0 y ILl(, knJerg or 
Project Number: --C.o6u'tLl<~,--,,6!-___________ _ 

Material BrandlOescription Source/Supplier Sample 

Collected? 
.--- -- . -

Well Casing J- II/A ian." t BY' c. o r.eQY1 5"t-ee l 5CJ~J,ill L.(5A 
Well Screen ,.' S+a;" JrH S ~f-t(l/ - ;, If AI ,"11"". "JDhh M~ ~t-.yeeYl 

End Cap )-" Waftr -t-iah+ CaP L6Zf.Lt}t-1J MOyy,'50n Byo5. Lo. 
IN'afay ./ I 

NJ fiOP n :dlfN Drilling Fluid 
------"---- ._. 

Drilling Fluid Additives )VA / 

Backfill Material 

Annular Filter Pack ,0 .. ,1 ,Silico 1..D-10 Ba//If1~ MiYl,'J,f Ii (IJro. 
Bentonite Seal {; nV;Y0.f.&j _11 ed,"td.ff1 Jjfutnt1~~ t.s _ ._~ \1J - J3 F AI +-"]:1,,.. 

, 
Annular Grout F nviYD ;/UIA _ .1l.el1t~H;+l' 6-r.ol/tt ____ .. Wta-I!2£N ~r.nc. 
Surface Cement 

I / 

Protective Casing Nil 
Paint 

Rod Lubricant ),./(} J / 6uqrd 5l?+ L Uhrz ,TVlC' 
Compressor Oil AlA 

'7 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: ~ ~-



CERTIFICATE OF CONFORMANCE 

Well Designation: 1v15- 3)5 
Site Name: NJ; toP 5,j/ty ____ _ 
Date Installed: --'-J:..-).-L-I-'--z.--'-A....L~...!..7_--.,-____ _ 

Site Geologist: Bryh I/ot-./'Z.-e 
Drilling Company: (jOn ~hjY&r 

Rev. 0 
March 27, 1997 

Project Name: N:[ /(OP Fr;t/I'l 
Driller: /i.cy 8tK-ke h J~ 
Project Number: ..J.o6ufu6L6~ __________ _ 

Material BrandlDescription Source/Supplier Sample 

Collected? 

Well Casing DirbM ,tG'(?J .-;..11 d/qn-.ffiY' 5th.;h '/J IA~A ;;;'M7'w. 
Well Screen .- , ~ , oj 51 .-.-d' ___ :2u..ht1i..D.tl il.-a..f..tJ. _ . J C ftolt! g ..s.r..r.2 -).1D..._ aT) 2- __ ~ __ 

End Cap '). '/ 1./ afu+; /Aht- Lew /1. 7~ ...r A - ;,,1) M b y~; 41J1-1 /1,/)5. CIJ. 
Drilling Fluid J,../ a -I ey ./ 

I 

JJ:J RoP niJlev 
Drilling Fluid Additives NA I 

Backfill Material 

Annular Filter Pack 5a.nL~lQ YlJlJaPY }1;n.;"A (f)Y'II".A4:/JVi 
Bentonite Seal Fh Vivnn~l/J Mediutn f-hiDS lNYD/ - BE AI -:r:.,/c, / /;fj~J;J1 
Annular Grout £" v;/nnJi,. J3en-inni..-J-e f'r J/ ntH- hi Yo- JJJ:/J 7 -J.}/(. / h-1J1J,l~ 
Surface Cement / j .-

Protective Casing 

Paint 

Rod Lubricant l-v"e ) I {,.-UtlYIJ Je-t --X LI PI? ,Lh~. 
Compressor 011 NA 

.. 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: ~ ~/ 



CERTIFICATE OF CONFORMANCE 

Well Designation: M5 - 33 X 
Site Name: NJ- liD? F6rJlr>y _______ _ 

Site Geologist: Ii" Vh JIov t.. e 
Drilling Company: :1la1f± 4hjy=1lJ< 

Rev. 0 
March 27. 1997 

Date Installed: --L.;I J...."'--!../-c!-/.J./-::-'q-=.7_=-. ..... ____ _ 
Project Name: NJ;8oP FriJlty 

I 

Driller: g D Y 1llt.c-1s.!..!J hftjl!l::.-
Project Numbe~: 6916 . __________ _ 

Material BrandlDescription Source/Supplier Sample 

Collected? 

Well Casing (arhpn ~fe() I )..// d i(Jrn el-tY 511"; h;/I 1A5A /&DOdiIJ 
Well Screen / . "h "d; 7Ohh~/)h 5cl't!fI1. Ltl,etlabnncr 4,.~",. r; 5tam/(!1f.. rluL-j /0 fi t ) J- lam. 

End Cap ~It !-./JJferl-itJ,t- C4p {67.8 X A -J--'/ MDf'r;50h Pro~. Lt). ' , 

Drilling Fluid hl'a+t?r 
..I I 

N-:rIrO f Fr-;/jIN 
Drilling Fluid Additives NA / 

. 

Backfill Material .. 

Annular Filter Pack 54nd 2() - 3D BIAJIAt!Y J1 J~ ;H 11 LIJr II, ... ",: .. "" 
Bentonite Seal Eh vi yO "JuA l1ed;ul'!:J C.h;P1 "vIJ'---.8EJ./ TAlt. J ;;bo/in 
Annular Grout f Itv;yobJull' B~htoh;"'-e c;::-Ou-t- wYo - REM"' INC. Jfr,,/;J, 
Surface Cement 

I J , 
_ .. _-- '--

Protective Casing 

Paint Nfl, 
Rod Lubricant Well 614a y,L ... __ y~ tuPe "En c. 

J 

Compressor Oil NA 

To the best of my knowledge. I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologist: ~ ~ _______ _ 



CERTIFICATE OF CONFORMANCE 

Well Designation:--I.JvJ:....L.::5_-.L33£..P~ _______ _ 

Site Name: NIKDP Fridl,! 
Date Installed: _.J..LL..I !tl...LLq~/I/LJ7L-.-_____ _ 

Site Geologist: Brvn fMb/2"l, 

Drilling Company: r /Mtlt± t.onjyelY 

Rev. 0 
March 27,1997 

Project Name: NJ:.KoP 6 .. ,glty 
Driller: &Y BIJ,kfh beYflY 
Project Nurn6er: _--o-t..LlI.JLt~' __________ _ 

Material Brand/Description Source/Supplier 

Well Casing 

Well Screen 

End Cap 

Drilling Fluid Wal-ty J I 

Drilling Fluid Additives NA 7 

BackfiJI Material ~D-J{) ~and {3IJdl1ly,MjnjYlA {()YDIJYA."''1L-t 

Surface Cement I .J 7 

Protective Casing 

Paint NA 
Rod Lubricant 

Compressor Oil 

To the best of my knowledge, I certify that the above described materials were used during installation of this monitoring well. 

Signature of Site Geologlst: __ ~4L.=.-rF='-__ 0,-=-~--=--.--,f'--___ _ 

Sample 

Collected? 



, \ 

, ) 

APPENDIX 8.5 

) 
MDH WELL AND BORING "RECORDS - PHASE I 



LOCATION 

Aoe, 

Aoe 

AOe'3>I' 

Aoe38 

AOe7l 

Aoe" 

A"" 

Aoe63 

Aoe" 

Aoe23 
(AOe33) 

POl 

AOe3<l 
P09 

P08 

Aoe_", 

AO "3 

AO .18 
PO> 

AO '" 

AO ". 

AO '50 

AO '" 

.J.' .J.' 'O-J.' II·J.' I2·J.' '>-J.' I<.J.' I5·J.' 

36 

Ace·, .l.J)e." 

AO:.' POl 

M!!!!! ~ 

( ) '" Boring location Ibandoned after cncouruering l concrete slab below grade 
• First 4 fool interval in triplicate per p.m phis 1 fool 
.. First ·Hoot interval slmpled .. x per p.m 

AC , 

TEG ACT!YITY SUl\ll\lARY NIROP SITE FRIDLEY l\lN - , , 
".J.' ,,-'"' 23·J.' 24·J.' 25·J.' 26,J.' ,--,., 18-'.' 29.J.' ~ .4-1.·1 ':"'~ ""'" '·""1 '."'" ""'" ""'" '."'" "."", 18·""" ".""" 

" 

'" " 

50 

-'"-

J2 

36 

-'! 

11 
36 

.. 52 56 .. 10 6. 18 3B .. 
AC 

, , 

AO:~ ACC" Aom IAOC" Aoe63 AO:36 Aoe36 IAom IAOC" 
AC:3. ACC" AOel4 ."2S. ACC" POl "f' 

, 
AOC~ Aoc; ACC" 



TEG ACTI\UY Sl'l\Il\IARY - NIROP SITE, FRIDLEY, l\IN 

LOCATIO" "'''''' "."", "."", "."", "'''''' "'''''' "'''''' '·S., '·S., 4·S.p '·S.p ,·S.p '.S., '·S" .':"'- "·S" '·S" '··S" ".S.p ,.S.p ".S" "·S" '.S" "·S" "·S" "·S" ~ 
Aoe. 

Aoe 

Aoe "". 

Aoe38 
Aoe73 

AOe7< 

Aoe" 

AOe6> 
Aoe 

(AOell) 

PIl 

AOe,. 

PO> 36 , 
.AO"-,,- " '0 

Aoe'O 16 " PIO ,. 
'.'. 

PI 
(AO :l9A) ". 

10 

Aoe71 

'0 

AoeIO " Aoe.7 " 
.TOTAL'. . 28 .. , . 52 52 ."- ITOTALFttT 

IAom IAo:nA POB Aoe·" PlO PO< AO Aoe". I Aoe·" P05 AO A0<:4. Ae.". AO"'-" ~I~;:~;;'Y , , , 
IAoe IAoe ,." AO<:·' , IAo:4, --"E AO<:"·' I PI' AOW. 

1.J.Cl"". 

CORES 

.~ I PO, , ., 
P09 

~.ARRD.S 
~HOURS 



fWELL OR BORING LOCATION 
MINNESOTA DEPARTMENT OF HEALTH Sealing No. H 691~8 .-

Counly No,... WELL AND BORING SEALING RECORD MlnneSOla Unique No 

A L 
M,nneSOla Slalules. Chapler 1031 or W·seroes No 

Ile.WI bY,*" not 1lrw.1Wf\1 

MlnncSOld Well ana ~(lfIng 

Townshop Name . I TownShiP No I Range No Sechon No ~ac"on (sm ~ Dale Sealed Approximate Dale Well 

~~ I~.-. I,,.~ < 0 7 'i "2 7 "'/I,,p/VI,},,, 7/Cj - 7h, /"J'-) "+ 
or Bonng ConSIrUCIeCI 

)"'- ..... IZ.. 

N~ Street Address or Fire Number and Clly 01 Well or 8or'"9locallOO 
J 

LJ~"'f"\ c:;- < l i? .. ~ R ",~.,J Deplh Belore Seahng 2 5 II Ongtnal Depth fa (2 " 
Show a_act kxallCWl of wei or bonng Sketch map of well or bonng Slatte Waler Level o Accurale 
In sechon goo With ~X localtOn. showmg pt'oper1y lines 

~ Appro.m.,. 
N 

roads. and buildings 

-:~ lJ, - , 
:;Ji:( Stngle Aquller ~ - i"- o Muillaquder ~-" abOve land sutf8Ct 

, , , , 

-r- /" "'-"/"" /:.~'-/'/';6 -,- "- -. - -::.. CASING TYPE 
W \:'- , 

-to . .!..: --!'.:. ~:- OSICP.I~j,JJA1C. )Q Olhe' £t..s. ft. .. ..i ,'--,'lL Ct:;,. cI ,''1 , 
,mi. n Tile 

-:i , , , 
1 -1- -. - -,-

S 
Screen trom 2 0 10 ::;z 5: II Open Hole Irom 2£ 10 ~O " 

f4--/'"'''~ OBSTRUCTIONlOEBRISIFILL 

o ODslrUChon o Deb"s o Fill N A 
PROPERTY OWNER'S NAME 

A J I i? r> .-=> i=-··AI.,,, 
Ma ... ng Address II d.lferenl than propel1y address ~cated above 

Type ot oebns/obslruchon 

ObstrucllonlDebnslFll1 removed? DYes o No 

Sc..rr.<e::. PUMP 

o RemOVed ..,,81 NOI Present o Olher 

CASING 

GEOLOGICAL MATERIAL COLOR HARDNESS OF FROM TO 
FORMATION 

Uismolor Deplh 561 In overstze holtt? Annul., space lIut .. lly grouted? 
It not known. InOlCate esltmalec1tormallOn tog hom nearby well 01 bating 

~o C'O~c:.~~ fc..-alt .<. 'J, ~O 
~Introm --.O.-IO~II ~8S o No DYes DUnk""'" 

~ (') 

~; c/c c.".,," <.:.. 
~ r ... <: .C J ~, V,O I 

____ In Irom ____ 10 ____ « DYes o No DYes ONo DUnk""'" 

" y 
_. ___ In tram ____ 10 ____ « DYes ONo Dyes DNo o Unkno .. 

METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE: 

~ Annular Space Elllsis 

o Annular space grouted With 1remte Pipe 

o Casing Per1oralloniRemoval 

~ In lrom ,.. ~II o PenOfaled ~ 
In from 10 II D Per10rated o RemoVed 

Type of per1oralor 

o OIher 

GROUTING MATERIAL 

/fi:, " 
Grouting malenal ;< Ie ... t C,'b." f Irom~to ~II ~yards ~ba, 

tram ____ 10 ____ II ___ v
ardS ___ ba~ 

REMARKS, SOURCE DF DATA. DIFFICULTIES IN SEAUNG 

D, ,- '- <.; f r'v ,~ L, 0 ~, ,'I-/" 
Irom ____ 10 ____ II. ___ yards ___ ba, 

,', ":0.) S 

f e "'I")~'-""'ry '=j , - .- . ., .~ .. /~""f,-,-" Irom 10 II yardl ba, 

C--'"'-~ 
UNSEALED WELLS AND BORINGS 

~o S '--' ,<-, 1-' " '-, .." fV' h,-~ . Other unsea" well or boring on property? DYes 
• .1 

UCENSED OR REGISTERED CONTRACTOR CERTIACATlON 

t-.....? c.. .... " ,,)1--- J".) ""- (-/" '---l t .... ThiS well or bonng was seated In accordance With Minnesota Rukts. Chapler 4725 The Information contained tn thIS repal1 I 

L_':_> '-,-II'<._~j_ Cc.. ... ... . .... "/~?I{ lrue to lhe best ot my knowktdge 

01 /G, (eel". .:x,e jQif"· < 0 t Cn 1'0 .... r 7J 1'Y1~ L2~ 

s €" -le~ :Z!r 6.J 
LICense or ReglStrallOll No - S b,-, r'-'-"\ lr"S" 

Conrroclor .. ness .~..4 ~ 

#'~G47 Po ~ Po3..J :tI 3... "4' /~//" • 
~~ Autno ad Represenlallve Signature 

IH M , iy.l,·. l· i:),. 
Name 01 Pmson S~HfIn9 w;A, 01 8o"ng 

, IdQ, l.l 'j I. 1:." c. 

H 14 E 0 34 0 1 



• 7 -1tE 5-' -71 n. 
MINNESOTA DEPARTMENT OF HEALTH 

WELL AND BORING SEALING RECORD 
Minnesota Statutes, Chapter 1031 

Co/IJ_b:- ,/ 
Township Name I Township No. I Range No. Section NOI~F~raClion (sm." 1_9.) Dale Sealed 

Mo.,'G I...t-s '3 0 ~ If ::2 7 w Y.tt/,JIi<$cv. ~ C! I - 7 /~ 9 
Numencal Street Address or Fire Number and City of Well or Sonng locallon 

"~8 .- f"'" ;;> I Deplh Before Sealing /~- /8 _"""-- ~ = .... '" '" I ..... ..- "'-0 c:.. d 
Show exact location of wall or oonng Sketch map 01 well or bonng AQUIFER(S) 
In section gnd with ·X·. kK;ahon. showing propeny ~ingle Aquilar 0 Mulriaquiler 

/' N lines, roads. and bUildings. WELUBORING 

_~ ,-_ -t- -~,-- ci 0 WaterSupptyWell D Monit. Well 

Minnesota Well and Boring 
Seahng No. 
Minnesota Unique No. 
or W-series No. 
(LuYe bIIInk It not known) 

Dale Well or Boring ConSlructed 

h. Onglnal Oeplh 

STATIC WATER LEVEL 

~Me8sured o ESlimaled 

116251 

o above land 00"_ f....,~H--+-+-+..j..I!j"'--- g u .... ' ... '),. / ... S'- ct Ilii:l" Env. Bore Hole 0 Other _____ _---LI-.JI.b"---_ H. '% below 

W -~ -+- -~-.~- E b .... ,'/rA,-.... .., ~C:-:A~S-::-IN~G~TY=PE:-:(S=:)--------...L....---(,. -----------------

T o ~.....: S"'c-l/~ ,rc._/ 
L4'; ~, ... ~-... - ~~-- Osleel 0 Plastic 0 Tile)liO"'Other .... ~ ... ;.......:-+. _______ _=_ ,, ___________ _ 

CASING .~ -+- -t- +- I~ 

f---';"-+ 
Diameter Depth Set in oversize hofe? 

___ in.lrom ___ to ___ H. DYes 

DYes PROPERTY OWNER'S NAME • 'I 
I..} I I~ CI I' F,.. " elf 'e ~ 

___ In from ___ 10 ___ H. 

Property ownera rmuhng add,... I' different than wenlllcaoon address Indicated above, ___ In.lrom ___ 10 ___ ft. DYes 

SCREENIOPEN HOLE 

Screen from 10 ft. Open Hole from 

OBSTRUcnONIDEBRISIFILL 

~~~~~~-------------------------1 
WELL OWNER'S NAME 0 Obllrucllon 0 Oebri8 0 FIII)!l No ObllructlOn ---- Type ot Obatructlon/DebrlslFili 

Na I: ObstrucliOnlDebris/Fi1i removed? o Ves 0 
PUMP 

""""1'1 t 
Type 

GEOLOGICAL MATERIAL COLOR TO 
o Removed o Nol Presenl o Othar 

o No 

o No 

o No 

Annualsr spaoe initially grouted? 

DYes DNa o Unkoown 

o Yel o No o Unknown 

DYes DNa o Unknown 

10 It. 

II no! known. IndlCal ••• um.l-41"lmolion log lrom _rby _II or boring. METHOD UII!D TO lEAL ANNULAR SPACE 8!TWI!EN a CAIINOS, OR CAIINO AND 10lll! HOLI!: 

1;; ... -iO="'~"'-:'i:-:Q.::--:5';'"r.,....,~-.c.':41-,--":""---r---"';"""T--"T-.,-_-16 No Annular Space Exits 

w/~~ q-,l""~,-,-=v7"'=-':' ___ """'"_":~"';'_-v.:....:;~~~-+....;.5_"'....:.~_i..:...._+-o=--I......., ~""--I 0 Annular space grouted with lramie pipe 

I(:..~:)/C """"'- ,.s<:! i>._-- S u-f.-J :5 c Gc.. 0 C8aingPaiforalionlRemoval 
~~~-----------4-------~------~~~~~~ 

in. 170m ______ 10 ______ H. o Paiforatad 0 Removed 

in. from ______ 10 ______ H. o Peiforaled 0 Removed 

Typeolpeiforetor __________________________________________ _ 

o Other 

GROUTING MATERIAL(S) 
~------------4-------+_------~~--_1 / 51 
1-____________ + ______ -1 ______ +-_-1 __ -1 Grouting Material A/C" c/ Ce"lso r.rom ----.0..... 10 ~ H. .oy YerDI ___ ~ 

___________ lrom ___ 10 ___ It. ___ yerDI ___ "-III 

170m ___ 10 ___ ft ____ YerDI ___ baga 

trom ___ 10 ___ ft. ___ yards ___ baga 

REMARKS, SOURCE OF DATA, DIFFICUL TI~S IN aEAUNG 

j:xr-Cf;.f ,"" ~/.. I>.~,(s ~ kJ~·#:. 
UNSEALED WELLS AND BORINGS 

Other unsealed wall or boring on property? 0 Vel ~o 
UCENSED OR REGISTERED CONTRACTOR CERTIFICATION ?"c. ....... J ........ ,cc l- 5_""",i' '~ 

E., .... ..".. JI' S 9 7 ~ 5 ~ I ~ 74 This _ or boring was sealed in accordance with Minnesota Rulas, Chaplar 4725. Tho In'OITNIIiOn CXInIIIln8d In this """'" Ia 
'" ~ '" ,I ,_ ,...-+_I_rue~to.,!" be01 of my kI1Owtadge. 

/7 A ~ I tf ~ .f /~ "3 i,- ilf 

IMPORTANT·FILE WITH PROI-'EflTY 
r',\f-'LH:1 Vo'l II. OWf-t1 Ii \ "", 

HE-()143H12 

116251 

- AuthoriZed Representative Signature _ (._ DB"" _ ... _ 

,4/ ..... 7 ". 
Name 01 Person Sealing WaU or BorinQ 

10195R 



WELL OR BORING LOCATION 
MINNESOTA DEPARTMENT OF HEALTH Minnesota Well and Boring 

IH 116252 ~-. WELL AND BORING SEALING RECORD Suuhng No. 
County NBI1'I8 

Minnesota Unique No. 

A"".kc.c.. Minnesota Statutes, Chaptar 1031 or W·series No. 
(LN .... blank " not knOwnj 

Township Name'-j Township N0'1 Range No. S~';Na~;a~;~;~~ 
Dale Sealed Dale Well", Boring ConSlructed 

~:/.lJrl:'· 1 0 ~4 e/4f - 3//i' /"~ <AA?t:: 
Nume~ Street Address or Fire Number and City at Wall or Bonng location , 

il.lB(")c £4.,1- R."",er RCI .... 01 Depth Belare Sealing 1.6 - l. Q n Original Depth la - '-iD n. 

!;hnw •• aot kK'!.llnn of wall or hfulno Bkatoll map nt wallur IKIfIIlU ~R(" ITATIC WATeR L~V~L 
In secllon grKl wUh ex". locatIOn. 8howlng propeny Ingle AQuifer o Mulbaquller . lin88. roads, and bUildings. 

WELUBORING o Maasured "REStimalact N 

-.:tJ. r+-
o Waler Supply WeH o Man~.Well 

-~- -,--
,Its/de. ~v. Bora Hale LtD [i("'beIow : .. , 

k:--- go 1'"'/"'3 s 
o Other n. o above land aullace 

-+~ ;~ W 
+- --:-- T /. --f!o .... ~~ ... + I-a CASING TYPE(S) 

--jrW 't~ ~-l": lrJ-- boJ I :J I t\~' o Sleel o Plallic 0 Tile ~Other t;'/o Hfl.J C;"" ." I.'k.~ + ... ".1 ---f! t· -+- -+- 1 CASING A./;9 
Diameter Depth Sel in oversize hole? Annualar apace initially grouled? 

S • 
DYes DNa oUnitnown f-I_--+ ___ in. from ___ 10 ___ h. DYes DNa 

PROPERTY OWNER'S NAME ;:, 1 ( ___ in. from ___ 10 ___ h. DYe. DNa DYes DNa o Unknown 

N J j~O? r,·,· .~.J 
oUnknawn Properry owner's maJ"ng add,. .. If dlrt.,..,m than wtrillocauon .reu lIlChcal8a above. ___ In. from ___ 10 ___ n. o Yes DNa o Yes DNa 

St1Jn€' SCREENIOPEN HOLE A/rJ 
Screenlrom 10 h. Open Hale from 10 II. 

OBSTR~CTI0NIDEBRISIF1LL 

WEu.;W;e;),£E o 0bsI1UCIion o Debris 0 Fill 'oI(l No ObSlruction 

Wei owner. rnaiHng add,... II din • ...,,' than property owner', add"," IneUcaled above. Type 01 ObslruClionlOebnalili 

ObsIruClionlDebrlaIiI removed? 0 Yes o No 

/' PUMP """,n' 
Type 

GEOLOGICAL MATERIAL COLOR HARDNESS OF FROM TO 
o Removed o Nal Pr_ O Other 

FORMATION 
It not known ,lndIcate ellknllied 'ormation log from nearby well or bonng 

METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND IIORE HOLl!: 

r.:"a"·~· <i. S'", ~ "1 
J."". ~,FJ 7...5" 

JiI No Annul.r Space Exlll 

t::,-.,. '1£/ ,~ 0 o Annular apace grouted wtIh lramie pipe 

p-,-:" ~~CO",," rve 1&-., ~ .. ~-f ::z.s" 90 0 Casing PelfOl8I1on1Removai ... ~ 
CI""L .'Sof'f ~o-c ~ 

J 
in. from 10 n. o Palforaled 0 Removed d.-....... 

/ i I 
o Pelforaled 0 Re_ In. from 10 II. 

Type 01 pelfaralor 

o Other 

GROUTING MATERIAL(S) 

Grouting Malerial ,IV -ee~ C'9m ""t,rom ...---0... ~ ~ --'-- . £'11. 10 II. yards boIgr-

lrom ___ 10 ___ ft. ___ yanll ___ t..ga 

Ir"," ___ 10 ___ II. ___ yanll ___ t..ga. 

Ir"," ___ 10 ___ ft. ___ yards ___ t..ga 

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEAUNG UNSEALED WELLS AND BORINGS 

iJl-re.:f I-''''S-,(. 1z.""'~S _.'/K Other unaeaJed well or boring on property? o v •• lfL No 

,t-~"", ... J ...... _J..er SOc.(. """,-:,11 ;. UCENSED OR REGISTERED CONTRACTOR CERTIFICATION 

a orr"''''Ts ...... O!. re'f'C-p-l'-.... _l-e./ Thi. well or boring was sealed in aoaardance wtIh Minnesola Rules, Chapter 4725. The Information contaJned In Ihia report Ia 
lrue to !he basi 01 my 1<nOwIedge . 

.-.~c. ..... C,/q,,1)5 e" Cc-.... ",4,,-eo-i. 
'De.~e.ior::z ""..., .. f t ~(!lot:.er:!-~ i' A. l~~ M!2 

6or t 'l..i- ~ SLf " 3 .... 3 r .... fOJ2.) Cont~ Busiflf.ss Name '" Li<»Me DI' Re{/isI18fIon No. 

" ~~rupLL Po J ~G..,1 ?O{O ~3 3," A Ki~/9"7-./ J 
,) ./ 

33 
C I:, t:.1 -~ (-ita w:~ Ke~ LV1~e k. 

MINN. DEPT OF HEALTH COpy I H 116252 Name 01 Person Sealing Well or. - nn/i 

HE-<J1434-<J2 



MINNESOTA DEPARTMENT OF HF.AL TH Mlnnosola Well and BOring 

IH 
-

WILL OR 10RINO LOCATION 116253 ,---- .- .- WELL AND BORING SEALING RECORD Stlsllng No. 
County Name Minnesota Unique No. -

ApClI< /I Minnesota Statu/as. Chap/ar 1031 or W·senes No. 
(l ...... b&ank II not knOwn) 

Township Name , '-) Township N0'1 Range No. Section Nor:actJon Ism .... Ig.) Date Sealed Date Well or Boring Constructed 

Ct:l/~-~'-- "3 
~ "'; 'If/;'Pill'/<$E" " Ig!JQ - ~h6 /CJ9":1- .<::A/nE' ~./.d.1s. 1I ~~ 

NumerieafStreet Address or Fire Number and City of Wen or Boring location 
, , , 

IJ.l.Sba ~A.-.:T ~/tJ£~ 'i?CA~ 
Depth Before Sealing If!. ~ - z: 0 ~. Original Oeplh 3 Q - G Q ~. 

Show axact location of wall or bonng Sketch map of well or bonng ~) STATIC WATER LEVEL 
in section gnd with ·X·. klcation. showing property Ie Aquifer 0 Multiaqu~er 

~mated lines, roads. and buildingS. 
WELLJBORING o Measured N 

-~ -t- -t- -~--~ l,O~'W<;S ~S~I:.~ 
o Water Supply Well o Monn.Well 

~-~nv. Bore Hate o Other l'- n. o aboYeland ouofaoo 

. ~ .JI .. r ",,::, J"' ... C E:.vT" T~ 
+- -i--

"'$ <J'4DIN'~ CASING TYPE(S) W E 

- ~ l.oL~ .J.~ r- [!- T o SleeI o Plastic 0 Tile j2('Other <" I,. ~ .. .J .... ~L_._ /, ~ 1"'0/ 
I~ w_ 

-t -+- -+- -+- 1 CASING Ao/?1 
Diameter Depth Set in oversize hole? AMuslar space initially gn>uted? 

f-'!.--+ ___ in. from ___ to ___ ~. o Ve. 01'40 o ves oNo o Unknown 

PROPERTY OWNER'S NAME 
___ in. trom ___ 10 ___ ~. o V •• o No o V •• 01'40 o Unknown 

A/ n? (>? F,..~JI.1oJ 
Property owner', mailing addra ... 1 CfiffeNnt than weij iOcIition~ .. Incflealed aboVe. ___ in.'rom ___ to ___ n. o Vee o No o Ves 01'40 DUnl<nown 

SCREENIOPEN HOLE "..,,1'9 

SAM& Screen tnom 10 ~. Open Hole !nom to tt. 

OBSTAUCTlONlDEBRISIFILL 

WELL OWNER'S NAME o Opotruction o Oebri. 0 Fill ~o CbSlruction 
SA.1'Y7 /; 

WeAl owner'1 malhng addraaI tf dirt.,." than property owner'1 addrM8 Incheated above. Type 01 ObIItruCIionIDebnlllFili 

ObstructionlOebrillll nomoved? o Vee o No 

/ -PUMP ,.v ,.g 
Type 

GEOLOGICAL MATERIAL COLOR 
HARDNESS OF FROM TO 

o Removed o Not Pnosent o Other 
FORMATION 

II not "'-n. IndicaIe ....... Ioa 'ormallOn log hom noo!by _ at bOOIng. METHOD USEO TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORI! HOLI!: 

t;.;:~"~7' ~--', 6.1'" ...... _ ~ ... ~~ 
~ Annular Space Exits 

~""""<l. ~ z.5 0 Annular apace grouted with tremia pipe 

~:-·~0C ... -~ .. J.... .-... ..,.,., s .. ~-/. "2C: 40 0 Casing PerlorationlAemoval 

C/~ qr.:..~ <_VI 4u .G~ in. from 10 ft. 0 Perloraled 0 R8IIIOY8d 

,- '" J 
In.lrom to ~. 0 P.rIorated 0 Removed 

Type of perforator 

o Other 

GROUllNG MA TERtAL(S) 

G~ng Meterial peeL G ... *,Lrrom ~ to ~ n. ~ Yllda __ 1_ be9I 

from ___ 10 ___ ~. ___ yardl ___ be9I 

!nom ___ 10 ___ ft. ___ yllRll ___ be9I 

!nom ___ 10 ___ ft. ___ yardl ___ be9I 

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEAUNG UNSEALED WELLS AND BORINGS 

~ D/r-<.c.! lVS/. k"""-t;S ~""A( Other unaealed well or boring on property? o Ves 

1 "'0 IJ ""~ .......,c.,,/-er S C4 - P /, Q . UCENSEO OR REGISTEREO CONTRACTOR CERTIFICATION 

Ba.-t~"?? ""re.. i-e.t-...... ,-.... -. f.ej} J This well or boring was sealed in aco:mlance with Minnesota Rules. Chapter 4725. The information contained In Ihia 18POI110 

~t..~...... C. (C4.'1 ,·S II r\(;. ... 1J ~ kr true 10 ilia best of my knowledge. 

i~-rr .... 'tJ5 ~ S8" ss 3 Q I ~ ~ ~~.:;;;;.' :~ .. " ~ • J! A 
M!Oi! I:''' --

'" 
ua.nu or R.".IIon_ 

3z. J ?~ :z. ;t 7,/ Po? ~. -I a/-z. p, /~"7l-~ 
A_lid ~ts/MI Signsruno / Date , 

C~l::l~ H"""'I00!~ 6:if.Q /Y1r!,e,/:. 
MINN. DU'T or HUII.TII cory I H 116253 

Name 01_ S4M#ng WfIII--;;tg 

HE~t434-o2 10185R 



WELL OR BORING LOCATION 
MINNESOTA DEPARTMENT OF HEALTH Mlnnesola Well and Borong 

IH 116254 WELL AND BORING SEALING RECORD Sealing No. 
County Name Minnesota Unique No. 

. A Jo.J ~ K../t Minnesota Statutes. Chapter 1031 or W-series No . 
ILsave blank If nol knOwn' 

~wnshlp Nre. ,TownShIP NO.' Range No. SectIon No ~ctlon (sm ... Ig.) Date Sealed Dale Well 01' Boring Conslructed O:::"J_ IC" 
~ 7- .. ",,,,,,,, ~!!~ ~/]I- 0/, 'IIr- ?AS :V.,ql..fs S' 0 7..~ S'A,""iZ 

NumenClt'I Street Address or Fire Number and City of Well or Sonng location / ' 

liP. 0 C) ~ A~ Rlv':~ RuAl> 
Depth Belore Sealing Lla ~ 2. 0 h. Original Depth 30 - ~~ h. 

Show exact tocaiiOO 01 well or bonng Sketch map of well or bonng ~FER(S) STATIC WATER LEVEL 
In section grid with ·X·. location. Showing property Single Aquifer o MUlliaquiler 

lines. roads. and buildings. 
WELLIBORING o Measured %I Estimated N 

-~ t- -i-- : o Waler Supply Well o Monrt. Well -..,--V- i3 n jl. IN ~s 1AJs"/~€ ~.BoreHole o Other LtD. )i'beIow Oabovelandsullac:e h. 

--it"" 
, , 

W :~tJ 1 . PO. Y E "" ...... b ._,4 t: €,. r CASING TYPE(S) 

-~ ·1;. -f- hl- T '"'''JACEAI! o Sleel o Plastic 0 Tile ~Other .r/ .. H.,vI S: ... _" /.~ Teo I TO' S '" ~L ;""...14-U mil, 

--to +- -+- -+- 1 CASING /IJ//9' 
Diameter Depth Set in oversize hole? Annualar space initially grouIed? 

5 
OVes ONo o Unknown f--'----f ___ in. from ___ 10 ___ h. o Ves o No 

PROPERTY OWNER'S NAME ___ in. from ___ to ___ h. DYes o No o Ves ONo o Unknown 

.,A,//~CJ .:. i=',... 1:.1 I,-v o Unknown Property owner'S mailing address If different than welilocalion a~ss Indicated above. ___ in. from ___ to ___ h. DYes o No OVes o No 

SCREENIOPEN HOLE 
..u/If 

Screen from to h. Open Hole from to ft. 

S-AME 
OBSTRUCnONIDEBRISIFILL 

WELL OWNER'S NAME 

S A.M';: 
o Obstruction o Debris 0 Fill jif'NO Obstruction 

WeH owner'. m.lling addre .. II different lhan property owner'. addrea Indlcated above. Type 01 ObstructlonlDebria/FIti 

ObstructionlDebrisIFili removed? o Ves o No 

~ PUMP .;V/~ 
Type 

GEOLOGICAL MATERIAL COLOR 
HARDNESS OF 

FROM TO 
o Removed o Nol Present o Other 

FORMAnON 

II no! known, indicate esbmated formabOn 109 from nearby well or bonng. ~D USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE: 

~~"V'S-~~a. ..... cll 
~ ... - ~ ... .r:...I 

No Annular Space Exits 

0 ;:::(" 0 Annular space grouted with lremie pips 

,. .::: .... 4i! -:..;: a .. ,.,. 
~ r-, ..... .. , (:-1 :::a.C: I~~ 0 Casing Perforation/Removal 

C/e, .......... 'f' .. .p./ ''"Yo eel in. from to h. 0 Perforated 0 RItIIICI'oIed 

./ J 
In. loom 10 ft. 0 Partonlled 0 Removed 

Type of perforator 

0 Other 

GROUnNG MATERIAl(S) 

Groutino Matanal ~~-'" <:" ~ ... t",rorn --'- to~ ft. ~ yardl -L bago 

from --- 10 ___ 
h. ___ yardl ____ 

from ___ 10_· __ h. ___ ~ ___ bago 

from --- to ___ h. ___ yardl ____ bagII 

REMARKS. SOURCE OF DATA, DtFFlCUL nES IN SEAUNG UNSEALED WELLS AND BORINGS 

~ 
i:::>.'rec: f ~ k .. ,.,;,:s ~,~ Other unsealed _ or boring on property? DYes 

i'" '" :s UCENSED OR REGISTERED CONTRACTOR CERTlFlCAnON 

7r ..... _J-Ot.~ S ........... ,"'>/~ ..... b .. This wei' 01' boring was sealed In eccordance with Minnesota Rules, Chaptar 4725. The Inlonnation contained In this report Ie 

E __ ,...,-"",s fer _'-"4/ e/ true to the best 01 my knowledge. , 
C\ ,..C: I 

'-' I( ~ ~ c /a. 1- IS ~ .. v,. ~r-~eI.. ~ lO!oe! 10 Q I:!!.~ ",7. F'f!o ') "!ll!!~t:~ 2'(' Mo ll. ~ I 
e" cf~~- ~-, LIc«r ... or RltQlalnlllon No. I 

-. zo h:.C1,..-.{S. <Ar,Wd f s c-~~/. /o/s/?:r ! . " Authonz8d RsP""""''''tiII'S SIgnature ~Da" / 

MINN. DEPT OF HEALTH COpy 1 H 116254 
C'~ ,..,-.,. h" ........ ~ 

Name of Person Sealing Well or s:;;;-- ::J An...!, 1-/, -, L 

-~ -~----- --



APPENDIX B.S 
. ~\ 

) MDH WELL AND BORING RECORDS - PHASE II 



MS-29 • 

• 1-1\5-32. 

• 

MS-28 

MS-30 
r::-----' 

MS-31 

MS-33 

NIROP FRIDLEY 
FRIDLEY, MINNESOTA 

MONITOR WELL CLUSTER LOCATIONS 

SCALE: 1 INCH = 270 FEET 



WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIOUE WEU NO. 

County Name 

Anoka 
WELL AND BORING RECORD I 608334 I Minnesota Statutes Chapter 1031 

Township Name Section No. Fraction WELL DEPTH (completed) 

I 
Date Worlt Completed .. 

Fridley 27 ,/, NE" 27.0 12-4-97 
House Number. Street Name. City. and Zip Code of Well Location 

4800 E. River Rd, Fridley 
Show exact location of well In Section grid with ·X·. 

, 
, , , , -,- -.- -1- -,-
, , , , see attached 

-'- --'- -~- -'-, , , , 
w ET , , , , 

-.- -~- -T- -r-, , , , 
1/2 .... 

-:- _ .1_ _1: _ , 
1 , , -,-

s 1---'--
PROPERTY OWNER'S NAME 

USA, NaTal Department 

or Fire Number 

Sketch map of well lOCation. 
Showing property lines. 

roads and bUildings. 

Property owner's mailing address II different than well k>cation address Indicated above. 

Naval Sea Tech. 
Minneapolis, MN 

WELL OWNER'S NAME 

same 

Represent. 
55421 

Office 

Well owner's mailing address if different than property owner's address mdlcated above. 

GEOLOGICAL MATERIALS COLOR 

concrete 

m-c sand/grvl brn 

USB B second sheet. if needed 

REMARKS, ELEVATION, SOURCE OF DATA, etc. 

3411-1152 
MS-28S 

m 

;;,lPORT,~NT - r:LE '::iTH PROFERTY PAPE:=iS 
WELL '':'.'INER COPY 

TO 

.7 

.7 28 

608334 

DRILLING METHOD 
o Cable Tool 

o Auger • 
~ SOnl.C 

::I Driven 
o Rotary 

o Dug 
o Jetted 

DRIlLING FLUID 

\ 

WELL HVDROFRACTURED? 

FROM h.to 

DVES [JIlO 

none 
USE o DomestiC 

o lnigation 
o TestWell 

CASING 

1% Steel 

o Plastic 

CASING DIAMETER 

IX Monrtonng 

o Community PWS 
o Noncommunity PWS 
o Dewatenng 

Drive Shoe? [J Ves 1% No 

1% Threaded 0 Welded 

o 

WEIGHT 

o Heating/Cooling 
o IndustrylComrrMKCial 
O_ia1 
o 

HOLEDIAM. 

h. 

2 In.to~h 
_____ in.to ____ ft. 

________ Ibs.lll 

________ Ibs.llt. 
~in.to~&. 
__ in. to __ ft. 

in. to h. Ibs.lll in. to ft. 

SCREEN _,,:Y',= e!, 1:1=-__ _ 
I 

OPEN HOLE 

Make __ ,::!J~o~h ....... n ... s;:u.o,-,D ... 
T~ __ ~S~SL-~~ _____ _ 
SlotiGauze __ ..... '-O=l:...O=--______ _ 

from h.to h. 

Diam. ~ 

Length 10.0 
Set between J 7 h. and 27 h. FmINGS: 

STATIC WATER LEVEL 

1 9 • 6 h.[~iow o above land surtace Date measured 1 2 - 4 - 9 
PUMPING LEVEL (below land surtace) 

na h. aher hrs. pumping g.p.m. 

WELL HEAD COMPLETION 
o Pilless adapter manutacturer _________ Model _______ _ 

o Casing Protection 0 121n. abOve grade 

IX At-grade (Environmental Wells and Borings ONL V) 

GROUTING INFORMATION 

Well grouted? ~ Ves 0 No 

Grout Matenal 0 Neat cement 0 BentOnite 0 Concrete 

from-----D- to ...l..2....- h. 

Xl High Solids Bantonite g 
18 0 yds. 0 bags 

from ____ to ___ h. o yds.O bags 

from to ft. o yds.O bags 

NEAREST KNOWN SOURCE OF CONTAMINATION 

unknown feet direction -----,type 
Well disinfected upon completion? o Ves 1% No 

PUMP 

II Not installed Data installed 

Manufacturer's name 

Model number HP Votta 

Length of drop pipe h. Capacity _______ -IIo·p.m· 

T~: 0 Submersible o LS. Turbine o Reciprocating o Jet 0 

ABANDONED WELLS 

Does property have any not in use and not sealed well(s)? 0 Ves IXNo 

VARIANCE 

Wu a variance granted from the MDH for this well? 0 Ves ~ 

WELL CONTRACTOR CERTIFICATION 

This well was drilled under my supervision and in accordance with Minnesota Rutes. Chapter 4nS. 
The inlonnalion contained in this repon is true to the best 01 my knowledge. 

Boart LO~ 49653 
Lie. or Reg. No. 

c:l-'1-9f 
Licensee Busi Name 

:O]o-L ~-~ 
Authorized Representative Signature Date 

Roy Buckenberger 12-4-97 
Name of Driller Dat. 

HE'()121J5.06 (Rev. 9196) 



WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIQUE WELL N( 

County Name WELL AND BORING RECORD 
I 608333 I Anoka Minnesota Statutes Chapter 1031 

Township Name I T;WOSNP No. I R2n4e~0. Section No. Fraction WELL DEPTH (compleled) I Dale Wo", COmpleled 

Fridley 27 
'I, 'I, 

NE 85.0, " 12-4-97 
House Number. Street Name. City. and Zip Code at Well Location or Fire Number DRILUNG METHOD 

4800 East River Rd, Fridley o Cable Tool o Driven o Dug 
o Auger o ROlary o Jened 

Show exact k>catlon of well in section gnd with ·X·. Sketch map of well k>catlon. ex sonic 
ShOWing property hnes. 

~NO roads and bUildings. DRILLING FLUID 1 WELL HYDROFRACTURED? DYES 
N 

n/a , , , , FROM H. to n, 
-,- -.- -r- -,-

attached USE CXMonilonng see o HeabnglCooling , , , , o Domestic o Communhy PWS o IndustrylCommen:oaJ 
-'- -~- -~- -'- o Irrigation , , , , o Noncommunity PWS o Remedial 

w ET o TeslWell o Oewalenng 0 , , , , 
-.- -~- -T- -.-

CASING Drive Shoe? o Yes Q(No , , , , 
"2"'" 

HOLEDIAM. 

-'- -~- _L'_ -'- 1 
CkSteel XJ Threaded o Welded , , , , o Plastic 0 

s 
1-'-----1 

CASING DIAMETER WEIGHT 

PROPERTY OWNER'S NAME 2 In to 80 H Ibs.llt. ~in.Io~H. ----
mSA Naval Department In to ---- H. Ibs.llt, __ in. to __ H. 

Property owne(s mailing address if different than well location address indicated abOve. in. to H. Ibs.ilt. in. to H. 

Naval Sea Tech. Represent. Office SCREEN yes 
I OPEN HOLE 

Minneapolis, MN 5'5421 Make Johnson from H.1o H. 

Type S5 Oiam . 

Siol/Gauze • 010 Length !'i.O 
Sel between BB H.and 85 H. FITTINGS: 

STATIC WATER LEVEL 

WELL OWNER'S NAME ]9 3 H.ltJ below o above land surface Date measured ]2-4-9 
same 

PUMPING LEVEL (below lend surtace) 

Well owner's mailing address .f different than property owner's address Indicated above. na ~. atter hrs. pumping g.p." 

WELL HEAD COMPLETION 
o Pitlass adapter manufacturer M_I 

o Casing Protection o 12 in, aboYegrade 

CXAt-grade (Environmental Wells and Borings ONLY) 

GROUTING INFORMATION 

Well grouted? IX Yes o No 

GEOLOGICAL MATERIALS COLOR HARDNESS OF FROM TO Grout Matenal o Neat cement o Bentonite o Concrete aa High Solids Benlon.e g I" 
MATERIAL trom_O __ 10 75 n. 112 0 yda.O bags~ 

from ____ 10 --- n. o yda, 0 bags 

concrete a .7 from to H. 0 yda, 0 bags 

NEAREST KNOWN SOURCE OF CONTAMINATION 

c-sand/grvl brown m .7 85 unknown feet direction type 

Well disinfected upon compiellon? o Yes ClINo 

PUMP 

[% Not inSialied Data installed 

Manufacturer's name 

Model number HP Volta 

Length of drop pipe H. Capacity g.p.m. 

Type: 0 Submers,ble o LS. Turbine o Reciprocahng o Jet 0 

ABANDONED WELLS 

Does property have any not in use and not sealed well(s)? o Yes O:a. 

VARIANCE 

Was a variance granted from the MDH lor this well? o Yes XI No 

WELL CONTRACTOR CERTIFICATION 

USB 8 second shest. if netK1Bd This well was drilled under my supelVision and in accordance with Minnesota Au'", Chapter 4725. 

REMARKS, ELEVATION, SOURCE OF DATA, etc. 
The information contained in this report IS true to the best at my kllCl'WMtdge. 

.O°;¥f:7Q (f965J 
3411-1152 Lic.orReg, No, 

MS-28I J.-1-9~ 
Authorized RepresentatIve Signature Date 

Roy Buckenberger 12-4-97 
li.1POF.T.;N I -':Lc ~hTH rr.OPERTY P,\PERS 1608333 

Name 01 Driller Datil 

WELL C'NNER eepy HE.(I1205-06 (Rev. 9/96) 

Ot' 
a1 



WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIOUE WELL NO. 

County Name WELL AND BORING RECORD 
I 608332 I Anoka Minnesota SUI/utes Chapter 1031 

Township Name 
1 T03SCtt· I Ri

n! ~oJ Si7 No. 
FractJon WEll DEPTli (compleled) ""I Dale WO<I< Compleled 

Fridley . ,. . , . NE;, . 114.0 12-2-97 
House Number, Street Name. City. and Zip Code of Well Locabon ~ or Fire Number DRilliNG METHOD 

4800 East River Rd. FridleJ D C8b1eTool DDriven DOug 
D Auger D Rotary D Jelled 

Show exact location of well in section gnd WIth ·X·. Sl<elCl1 map of weillocalion. !j[ sdnic 
l 

Showing propeny lines. • 
DRilliNG FLUID I WEll HVDROFRACTURED? DlRO roads and bUildings. DVES 

N 

, , , , na FROM ~. to ft. -,- -,- -r- -,-
USE ~MonitOling see attached o HeatingICooIing , , , , D Domestic D Community PWS D IndustJyiComrnert:ial 

-'- -~- -"- -'- D lITigation , , , , D Noncommunity PWS DR_ 
w D Test Well D Dewatering 0 ET , , , , -,... -,- -T- -,... 

CASING Drive Shoe? o Yes dtNo V , , , , HOI..EDIAM. f 112"", 

-'- , _l"_ H- 1 , -.- , 
s 

f----'---i 
PROPERTY OWNER'S NAME 

Dept) United Stat.es of America (Naval 
Property owner's mailing address if different than well location address indicated above. 

Naval Sea Tech. Represent. Office 
Minneapolis. MN 55421 

WELL OWNER'S NAME 

same 
Well owner's mailing address if different than property owner's address indICated above. 

GEOLOGICAL MATERIALS COLOR HARDNESS OF FROM TO MATERIAL 

concrete 0 • 7 

m-c sand/grvl brn m .7 77. ~ 

silty clay red/br m 77. ~ 78. _ 

m-c sand/grvl brown m 78. • 88. C 

sandy clay brown m 88. ( 114 

bedrock 114 115 

Use a second sheef. if needed 

REMARKS. ELEVATION, SOURCE OF DATA, elc. 

3411-1152 
MS-28D 

IMPORTANT - FILE WITH PROPE~TY PAPERS 608332 WELL OWNER COpy 

CkSteel CkThreaded D Welded 

D Plastic D 

CASING DIAMETER WEIGHT 

2 in. to ----1.Q.2.. ft. IbsAt. ~In.to.!l.$. 
in.to ___ ft. IbsJlt. __ in.to __ ft 

in. to ft. IbsAt. in. to ft. 

SCREEN J~gnson I OPEN HOLE 

Make from ftto ft. 

Type XIII! SS Diam . ... 
SloUGauze • 010 Length 5.0 
Selbetween 109 ft. and 114 ft. FITTINGS: 

STATIC WATER LEVEL 2 
19 4 ft. lJSIeiow D above land surface Date_ 12-ii-

PUMPING LEVEL (beiow land surfece) 

na ft. alter hrs. pumping g.p.rn. 

WELl HEAD COMPLETlON 
D PItIesa adapter manufacturer Model 
D CUing Protection D 12 in. above g.-

O[Atijrade (Environmental Wells and Borings ONL V) 

GROUTING INFORMATION 

Wollgrouted? IXves D No 

Grout Material o Neat cament D Bentonite D Concrete ~ High Solids Bentonite! g 
from~to~~. 155 D yda. D bags 
tmm ___ to ___ ft . o yda. 0 bags 

from to ft. 
! 

D yda.D bags 

NEAREST KNOWN SOURCE OF CONTAMINATION 

unknown feel diractton type 

Well disinfected upon completion? D Yes CXNo 

PUMP 

Ii: Not installed Dale Installed 

Manufacturer's name 

Model number HP votta 

Length of drop pipe ft. Capacity g.p.m. 

Type: 0 Submersible D LS. Turbine D Raciprocating D Jet D 

ABANDONED WELLS 

Doeo propeny have any not in use and not sealed well(s)? D Yes ~ 

VARIANCE 

Wu 8 variance granted from the MDH for this well? D Yes ;il No 

WEll CONTRACTOR CERTIFICATION 

This well was drilled under my supervision and in accornance with Minnesota Rules. Chapter 4725. 
The Infonnation contained in this repon is true to the best of my knowledge. 

Boart Lon .................. 49653 
-T'Y\ LicaIs8e Busir Name ) uc. tNReg. No. 

;;-tl-ft' 
\~RepfBsen oa,. 

ROY BD~kenherg4r 12-2-97 
Name of Driller Da'" 

HEo01205-06 (Rev. 9196) 

') 
1 

f-o 
~a 

tl 

1 



WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIOUE WELL NO. 

County Name WELL AND BORING RECORD 
I 508237 I Anoka Minnesota Statutes Chapter 1031 

Township Name IT03~'it 1;4~t 
Section No. Fraction WELL DEPTH (compleled) I Date WolI< Complaied 

Fridley 27 . ,. '1 • NE,. 27.0 • 12-7-97 
House Number. Street Name. City. and Zip Code of Well Location or Fire Number DRILLING METHOD 

4800 E. River Rd, Fridley o Cable Tool o Driven o Dug 

:; Auge'S on i c o Rotary o Jetted 
Show exact location of well in section gnd with ·X·. Sketch map of well location. 

Showing propeny lines. 
roads and bUildings. DRILLING FLUID I WELL HYDROFRACTURED7 DYES D'I'lo 

N 

, , , none FROM ft. to ft. , -,- -.- -.- -,-
USE IX Monilonng o Heabng/Cooling , , , , see attached o Domestic o Community PWS o Industry/Commercal 

-'- -~- -~- -'- o Irrigalion , , , , o Noncommunity PWS o Remedial 
w ET o TaSiWell o Dewatering 0 , , , , 

-I"" -,- -r- -I"" 
CASING DriveShoe7 DYes [j:No , , , , 

112M ... 
HOLEDIAM. 

, 
-~- -F- -'- 1 

Il:Steel [%Threaded o Welded -,- , o Plaslie 0 
s 

1--'-----1 
CASING DIAMETER WEIGHT 

PROPERTY OWNER'S NAME 2 In. to ~ft. Ibs.llt. ~'n.IO ~l 
USA Naval Department In. to ---- ft. Ibs.llt. __ in. to __ ft. 

Property owner's mailing address if diHeront than well location address indicated above. in. to ft. Ib • .IIt. in. to ft. 

Naval Sea Tech. Represent. Office SCREEN lea 
I 

OPEN HOLE 

Mpls, }1N 55421 Make Johnson from ft.to ft. 

Type SS Oiam . -
Slot/Gauze • 010 Lenglh 5.Q 
Set belween 22 ft. and 27 ft. FITTINGS: 

STATIC WATER LEVEL 

WELL OWNER'S NAME 19.0 ft.Xl below o above land surtace Date measured 12-7-9 
same PUMPING LEVEL (below land surtace) 

Well owner's mailing address If diHerent than property owner's address indicated abOve. na ft. after hrs. pumping g ....... 

WELL HEAD COMPLETION 
o PiHess adapter manufacturer Model 

o Casing Prolectoon o 12 in. above grade 

i%At'9rade (Environmenlal Wells and Booings ONLY) 

GROUTING INFORMATION 

Well grouled? I][ Yes o No 

GEOLOGICAL MATERIALS COLOR 
HARDNESS OF 

FROM TO Grout Malenal o Neat cement o BentOnite o Concrete XI High Solids Benlonrte g Ot 
MATERIAL 

from----1L-,o ~ ft. 18 a: 0 yd •. 0 bags 

0 .7 
1rom ____ IO ___ ft. 0 yd •. 0 bags 

concrete from 10 ft. 0 yd •. 0 bags 

NEAREST KNOWN SOURCE OF CONTAMINATION 

I!1-C sand brown m .7 27 unknown teet direction type 

Well disinfected upon completion? o Yes CXNo 

PUMP 

IX NOI installed Date installed 

Manufacturer's name 

Model number HP V_ 

Lenglh of drop pipe ft. Capecity g.p.m. 

Type: 0 Submersible o LS. Tumine o Reciprocaling o Jet 0 

ABANDONED WELLS 

Does property have any not in use and not sealed well(s)7 o Yes Q'lNo 

VARIANCE 

Was a variance granted from the MOH for this wall? o Yes X! No 

WELL CONTRACTOR CERTIFICATION 

USB B second sheet. if needed This wen was drilled under my supervision and in accordance with Minnesota Rules. Chapter 4725. 

REMARKS, ELEVATION, SOURCE OF DATA, ele. 
The information contained in this repon is true to the best of my knowledge. 

Boart Longyear 49653 
3411-1152 UCensee Business Name Lie. or Reg. No. 

MS-29S -', 

j k' '~,~ ~~-I{ 1 "" t 
thonzed Repressntatwe SIgnature Date 

Roy Buckenberger 12-7-97 
;~~i?O;;J: .. iT - ,:iE ··.~":iTH PSC~~;11 t" ;;.~F~ii3 

I ~;'18~3"i 
Name of Driller Date 

WELL::'NNER CC?Y bu 'J' f HE.(II21)5.(16 (Rev. 9/96) 



WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UN/QUE WEll NO. 

County Name WELL AND BORING RECORD 
I 608336 I Anoka Minnesota Statutes Chapter 1031 

Township Name I T03~;N~. I
R74; Section No. FractIOn WEll. DEPTH (compleledl ..1 Date Wort< Completed 

Fridley 27 . '. ./ . NE.,. 81.0 12-6-97 
House Number. Street Name. City. and Zip Code of Well Location or Fire Number DRILLING METHOD 

4800 E. River Rd, Fridley o Cable Tool o Driven o Dug 
o Auger o Rotary o Jetted 

Show exact location of well in section gnd with ·X·. Sketch map at well location. II sonic 
Showing property hnes. 

(jtjO roads and buildings. DRILl.ING FLUID I WEll. HYDROFRACTURED? elYES 
N 

, , , , none FROM ft. 10 ft. -,- -I- -1- -,-
USE ~ Monrtonng OH~ing , , , , see attached o DomeshC o Community PWS o IndualrylCommert:ial -'- -~- -~- -'- o Irrigation , , , , o Noncommunity PWS o Remedial 

w ET o TeslWeil o Dewalering 0 , , , , 
-,- -.,- -T- -r 

CASING Drive Shoe? o Yes Ill: No , , , , HOLEDlAM. 1/
2

",,-

Ill: Sleel II Threaded o Welded , _J_ _L"_ t-:- 1 -,- , , 
OPlasbc 0 

s 
1---'----1 

CASING DIAMETER WEIGHT 

PROPERTY OWNER'S NAME 2 In. to ~ft. IbsAt. ~in.IO_8) 
USA Naval Department In. to ft Ibs.llt. __ in. to __ ft. ----
Propeny owner's mailing address If different than well location address Indicated above. in. to ft. IbsAt. in. to ft. 

Naval Sea Tech. Represent. Office SCREEN yes l OPEN HOLE 

Minneapolis, MN 55421 Make Johnson lrom ft.1O ft. 

Type 55 Diam . S.O Sial/Gauze • 010 Length 

Sal between 16 ft. and 8] ft. FITTINGS: 

WELL OWNER'S NAME 

STATICrATEgLEVEL 

9. ft. ~below o above land surface DalemeaauraG 12-6-9, 
same 

PUMPING LEVEL (below land surlace) 

Well owner's mailing address if different than property owner's address Indicated above. na ft. after h",. pumping g.p.m. 

WEll. HEAD COMPLETION 
o Pitless adapter manufacturer Model 

o casing Prolectoon o 12 In. abOve grade 

o St-grade (Environmenlal Wells and Borings ONLY) 

GROUTING INFORMATION 

Wetl grouted? XI Yes o No 

GEOLOGICAL MATERIALS COLOR 
HARDNESS OF 

FROM TO Grout Matenal o Neat cement 0 Bentonite 0 Concrete CXH5'h Solida Benlonrte g I 
MATERIAL 

1rom __ O_IO~ft. 1 0 0 yds. 0 ";gi 

) 
Irom ____ lo ___ ft. o yds.O bags 

concrete .7 lrom 10 ft. 0 yd •. 0 bags 

NEAREST KNOWN SOURCE OF CONTAMINATION 

m-c sand brown m 7 81 unknown leel direction type 

Well disinfected upon comptetion? o Yes 0:110 

PUMP 

:fI Not installed Date installed 

Manufacturer's name 

Model number HP Voila 

Length of drop pipe ft. Capacity g.p.m. 

Type: 0 Submersible o LS. Turbine o Reciprocating o Jel 0 

ABANDONED WELLS 

Does property have any not in use and nol sealed well(s)? o Yea ~No 

VARIANCE 

Was a vanance granted from the MOH for this weU? o Yes IX No 

WEll. CONTRACTOR CERTIFICATION 

Use a second shlHlt. if nBfK1ed This well was drilled under my supervision and in accordance with Minnesota Rules, Chapter 4725. 

REMARKS, ELEVATION, SOURCE OF DATA. etc. 
The infonnation contained in this report is true to the best of my knowledge. 

BO.~~C) 49653 
3411-1152 Lit:. or Reg. No. 

MS-291 d-CJ-qj' ~~ ~, 
A nzed Representative Signature Date 

Roy Buckenberger 12-6-97 
:/,\PORT ;';fi - ;:iLE 'v'lITH P;:.oPERTY P.A.PC:R3 NSITIlJ of Driller Date 6 I! 8 ,.., .~ r-

'.VELL C'NNER COpy J.j"b HE-Gl205-06 (Rev. 9/96) 

ou 
al 



WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNiDUE WELL NO. 

County Name WELL AND BORING RECORD 
I 608335 I Anoka ~ Minnesota Statutes Chapter 1031 

Township Name 
IT30i NO

. I Ri4;' 
Section No. Fraction WEll DEPTH (completed) I Date Wor!< Completed 

Fridley 27 
, .. 

',. ./. NE; 137.0 12-5-97 

House Number. Stroot Name. City. and Zip Code of Well Location or Fire Number DRILLING METHOD 

4800 E. River Rd, Fridley , o Cable Tool o Driven o Dug 

~AUgesonic o Rotary o Jetted 
Show exact locatIOn of well in section gnd with ·X·. Sketch map at well location. 

ShOWing property lines. 
roadS and buildings. DRilliNG FLUID I WEll HVDROFRACTURED? DVES cmo 

N 
none , , , , FROM ft. to ft. -,- -,- -,- -,-

attached' USE IX Monrtonng see o Heating/Cooling , , , , o Domestic o Community PWS o IndustrylCommaraai -'- -~- -"- -'- o lITigation , , , , o Noncommunity PWS o Remedial w ET o TestWell o Dewatering 0 , , , , 
-r- -.,- -~- -r-

CASING Drive Shoe? o Ves !%No , , , , 
1/2 M1ie 

HOLEDIAM. 

-:- -..!- -r- -'- 1 ..: ~ I%St .. 1 1% Threaded o Welded , , 
i o Plasbe 0 

g.. . 1---'-- CASING DIAMETER WEIGHT 

PROPERTY OWNER'S NAME 2 in.to~4. IbsAt. ~in.to~4t~ 
USA NaTal Department In. to ---- ft. IbsAt. In. to ft -- --
Property owner'S mailing address if different than well klcation address Indicated above. in. to ft. Ibo.m. in. to ft. 

Naval Sea Tech. Represent. 'Office SCREEN lea l OPEN HOLE 

Minneapolis, MN 55421 Make Johnson !rom ft.to ft. 
SS Type Diam. 

, Slot/Gauze 010 Length 5.0 
, Set between 132 ft. and 131 ft. F1TT1NGS: 

WELL OWNER'S NAME 
STATIC r~ER6EVEL 

• ft. ~Iow o above land surface Date measured 12-5-9" 

same 
: 

PUMPING LEVEL (beiow land surface) 
Well owner's mailing address ., different than property owner's address Indicated above. DB ft. after hrs. pumping g.p. 

~ WEll HEAD COMPLETION 
o Pitiess adapter manufacturer Model 
o Casing Protection o 12in.abovegrade 
~ At-grade (Environmental Wells and Borings ONLV) 

i GROUTING INFORMATION 

Well grouted? 07;e. o No 

GEOLOGICAL MATERIALS COLOR HARDNESS OF FROM TO Grout Material o Neat cemant 0 Bentonite 0 Concrete []]Iiigh SolK:ls Bentomte g 
MATERIAL rrom--:---O-- to --1-2.8 ft. 1 9 2 0 yds. 0 balr-f 

from ____ to ___ ft, o yds.O bags 

concrete 0 7 from to ft. 0 yds.O bags 

m-c sand brown m .7 85 

NEARE~ KNOWN SOURCE OF CONTAMINATION 
UD nown leet direction type 

Well disinfected upon completion? o Ves 1% No 

silty clay brown m a5 125 PUMP 

m Not installed Date instalHKt 

sand/grvl brown m 125 137 Manufacturer's name 

McldeI number HP Volta 

Langtn of drop pipe ft. Capacity g.p.m. 

Type: 0 Submersible o LS. Turbine o Reciprocating o Jet 0 

ABANDONED WELLS 
: Does property havs any not in use and not seaJed wall(s)? o Ve. [%No 
: 

VARIANCE 

! Was a variance granted from the MOH for this well? o Ves CkNo 
~ 

WEll CONTRACTOR CERTIFICATION 

USB B second sheel, if needed This well was drilled under my supervision and in accordance with Minnesota Rules. Chapter 4725. 

REMARKS. ELEVATION. SOURCE OF DATA. etc. : 
The informatIOn contained in this report is true to the best of my knowledge. 

Boart Longyea~ 49653 

3411-1152 -{Y\ LicenseeDBusine~; uc. or Reg. No. 

MS-29D c< -9-90 
A~thOrized Representative Signature Da'" 

Roy Buckenberger 12-5-97 

i:,jPOS I ,;~H . ,iLE ':!lTH FP.CPERj'Y P.\Pt:R3 

I 
608335 

Name of Driller Da'" 

WELL OWNER eepy HE-Gt2O!Hl6 (Rev. 9196) 

ou 
al 



WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNiOUE WELL NO. 

County Name WELL AND BORING RECORD 
I 599588 I Anoka Minnesota Statutes Chapter 1031 

Township Name I Ta30'1t I RanZ4Ny Section No. Fraction WELL DEPTH (completed) I Date Wa", Completed 

Fridley 27 tIE 27.5 " 10-26-97 
'1. 'f. "/. 

House Number. Street Name. City. and Zip Code of Well Location or Fire Number DRILLING METHOD 

4800 E. River Rd, Fridley o CabieTocl o Driven o Dug 

~AUgesonic o Rotary o Jetted 
Show exact location of well in section grid with ·X·. Sketch map at well location. 

Showing propeny hnes. 
,-,YES [JlIojo roads and bUildings. DRILLING FLUID I WELL HYDROFRACTURED? 

N 

, , , , none FROM ft. to ft. -,- -,- -r- -,-
USE CI: Monrtaling 

attached 
o HeatinglCocling , , , , see o Domestic o Community PWS o IndustrylCommeraal -'- -"'- -"- -'- o IrrigatIOn , , , , o Noncommunity PWS o Remedial w ET o Test Well o Dewatering , , , , 0 -,.. -"- -~- -r-

~No , , , , CASING Drive Shoe? o Yes HOlEDIAM. 1f2Moie 
CXSteel CXlhreaded -'- _J_ _l!_ -'- 1 o Welded , , , , 
o Plastic 0 

s 
f-'-----l 

CASING DIAMETER WEIGHT 

PROPERTY OWNER'S NAME 2 in. to ~). Ibs./lt. ~in.to~'It. 
USA Naval De~artment In. to ---- ft. Ibs.lft. __ in. to __ ft. 

Property owner's mailing addr~l1;ifferent than well location address Indicated above. in. to ft. Ibs./lt. in. to ft. 

Naval Sea T~ch. Represent. Office SCREEN 

j~~nSQn I 
OPEN HOLE 

Hpls, MN 5~421 Make lrom !t.to ft. 

Type SS Diam. .. 
Slot/Gauze 0]0 Length ix 10.0 

" 

Setbetween 11.5 ft. and 27.5 ft. FITTINGS: 

STATIC WATER LEVEL 

WELL OWNER'S NAME 19 ft.:E:l below o above land surface Date measured 10-26-
same PUMPING LEVEL (below land suifaee) 

Well owner's mailing address If drtterent than property owner's address indicated above. na ft. after hrs. pumping g.p.m. 

WELL HEAD COMPLETION 
o Pitless adapter manufacturer Model 
o Casing Protection o 12 in. above graoe 
(jtAtllrade (Environmental Wells and Borings ONLY) 
GROUTING INFORMATION 

Well grouted? CI: Yes o No 

GEOLOGICAL MATERIALS COLOR 
HARDNESS OF FROM TO Grout Matenal o Neat cement o Bentonite o Concrete o lIigh Solids Bentonrt,g r ) 

MATERIAL 
from~ to -l.3-. t5 21 0 yda.O bags 

concrete 0 .7 
from ____ to ___ ft. 0 yda. 0 bags 
lrom to ft. 0 yds.O bags 

m-c sand/grvl brown m .7 28 
NEAREST KNOWN SOURCE OF CONTAMINATION 

unknown feet directton type 

Well disinfected upon completion? o Yes CXNo 

PUMP 

IX Not installed Date installed 

Manufacturer's name 

Model number HP Voila 

Length of drop pipe ft. Capacity g.p.m. 

Type: 0 Submersible o LS. Turbine o Reciprocating o Jet 0 

ABANOONED WELLS 

Does property have any not in use and not sealed weU(s)? o Ye. ~ 

VARIANCE 

Was a variance granted from the MOH tor this well? o Yes !I No 

WELL CONTRACTOR CERTIFICATION 

Use a second sheet. if needed This well was drilled under my superviston and in accordance with Minnesota Rules. Chapter 4725. 

REMARKS, ELEVATION, SOURCE OF DATA, etc. 
The infonnation contained in this report is true to the best of my knowledge. 

Boa:"'LD 49653 
3411-1152 Lie. or Reg. No. 

SB-30S :Q]~~ d-9-qt 
Authofizecl RepresentstWe Signature Date 

Bill Zamow 10-26-97 

.~,lFORTi;iH - ,:;1..:: :VITH PP.CPERTY PAFE::iS 
I 5S9~)88 

Name of Driller Date 

WELL C'iINER CCPY HE-4II20S-06 (Rev. 9196) 

7 

ut 
a: 



WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIQUE WELL N( 

County Name 

Anoka 
WELL AND BORING RECORD I 599587 I Minnesota Statutes Chapter 1031 

TownShiP Name Section No. Fraction WELL DEPTH (completed) 

I 
Date Wort< Completed 

Fridley 27 NE 67.5 " 10-2'5-97 
House Number. Street Name. City. and Zip Code of Well Location 

4800 E. River Rd, Fridley 
Show exact location of well in section grict with ·X·. 

N 

I I I I -,- -.- -,- -,- see attached 
I I I I 

_I- -~- -~- _l-
I I I , 

W , , , I 
-,- -,- -T- -,-

I I , I 

-'- -~- _l"_ -:-, , 
S 

f---I -------1 

',. ',. I, 

or Fire Number 

Sketch map of well location. 
Showing propeny hnes. 

roads and bUildings. 

DRILUNG METHOD 
o Cable Tool 

~AUger 

DRILLING FLUID 

none 
USE o Domestic 

o Irrigation 
o Test Well 

CASING 

dXSleel 

o Plastic 

CASING DIAMETER 

sonic 
o Driven 
~ Rotary 

~Oug 

o Jetted 

1 

WELL HYDROFRACTURED? 

FROM ft. to 

:J YES ZI NO 

ft. 

OWonrtonng 
o Communrty PWS 
o Noncommunrty PWS 
o Dewatenng 

Drive Shoe? 0 Yes ~o 

ntri1readed 0 Welded 

o 

WEIGHT 

o Heating/Cooling 
o IndustrylCommefCIal 
o Remedial 
o 

HOLE OIAM. 

PROPERTY OWNER'S NAME ) 2 In to~~ _______ Ibs.nt. 

USA Naval Department ____ 'n to ft _______ Ibs.nt. __ 'n.to __ ft 

~P~~~~~ow~n~er=s~m~a='I~in=g-a-~=r~~s~if~d=m~e~refl~t~t=ha~n~w~e~II~loca-t~i~~'-a-dd-r-es-s-'n-d-i~-t-ed-aoo-v-e.----~~~~::~i:n~.t~o;~;;;:-:-::ft._~::::~~;;~;;;:~lb~S~.nt~'-1::::~in~.t~o~::~ft~. 
Naval Sea Tech. Represent. Office 
t1pls, nN ')5421 

WELL OWNER'S NAME 

same 
Well owner's mailing address 11 different than property owner's address Indicated above. 

GEOLOGICAL MATERIALS COLOR 

concrete 

sand!grvl.claJ brown 

USB B second sheet. jf needed 

REMARKS. ELEVATION, SOURCE OF DATA. etc. 

3411-1152 

SB-301 

o 

m .7 

TO 

• 7 

68 

Ji'iiPC; 11 ,:',;'.j I • ;;L.= '''':'i ; H P~.CPE;1T( P,;PEF:3 
WELL :'NNER COPY 1599587 

SCREEN TeS 
I OPEN HOLE 

Make J'onnson from H.o ft. 

Type SS Oiam. ;0;.6. "-

Slot/Gauze 0]0 Length 5.Q 
Set between 62.5 ft. and 67.5 ft. FITTINGS: 

STATIC WATER LEVEL 

19ft. all below 0 above land suriaco Date measured 1 0 - 2 '5 -~ 7 
PUMPING LEVEL (below land suriaco) 

na ft. after hrs. pumping i g.p.P" 

WELL HEAD COMPLETION 
o PiHess adapter manufacturer _________ Model _______ _ 

o Casing Protection 0 12 in. above glllde 

D».t-grade (Envinonmental Wells and Borings ONLY) 
GROUTING INFORMATION 

Wen grouted? dtYes 0 No 

Grout Matenat 0 Neat cement 0 Bentonite 0 Concrete 

from __ O __ to ~ ft 
IX High Solids Bentoniteg rio U . 
83 0 yds.O bags ~a 

from ____ to ___ " o yds. 0 bags 

from to ft. o yds.O bags 

NEAREST KNOWN SOURCE OF CONTAMINATION 

UnkDDHD feet direction -----type 
Well disinfected upon completion? DYes lD No 

PUMP 

~ot instaUed Date installed 

Manufacturer's name 

Model number HP VofbI 

Length of drop pipe ft. Capacrty _______ --YQ.p.m. 

Type: o Submersible o LS. Turbine o Recipnocatlng o Jet 0 

ABANDONED WELLS 

Does property have any nOI in use and not sealed well(s}? 0 Yes ~ No 

VARIANCE 

Was a vanance granted from the MDH for this well? 0 Yes (%: No 

WELL CONTRACTOR CERTIFICATION 

This well was drilled under my supeMSton and in accordance with Minnesota Rules. Chapter 4725. 
The information contained in this repon is true to the best of my knowledge. 

Boart LOngy~ 49653 
~BusineSSNam~ 

I I \ o.-L ~..-P 
Uc. or Reg. No. (? 

- ). -9 - q 
Authonzed Representative Signature Date 

Bill Zamow 10-25-97 
Name of Driller Date 

HE.oI205-06 (Rev. 9/96) 



WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UN/QUE WEli NO. 

County Name WELL AND BORING RECORD 
I 599586 I Anoka Minnesota Statutes Chapter 1031 

Townsnlp Name 
row3s~rt I Ranr;W 

Section No. Fraction WELL DEPTH (compleled) I Dale WOII< Compteled 

Fridley 27 NE,. 99.0 ". 
'!. I. 10-24-97 

House Number. Street Name. City. and Zip Code of Well Location or Fire Number DRILLING METHOD 

4800 E. River Rd, Fridley [J Cable Tool LJDriven o Dug 

o Au~rd • o ROlary o Jetted 
Show exact location 01 well In section gnd With ·X·. Sketch map of welt location. dC nl.C 

Showing property 1108S. 
Olllo roads and bUildings. DRILLING FLUID I WELL HVDROFRACTURED? wVES 

N none , , , FROM ft. 10 ft. -,- -.- -.- -,- see attached USE ex Monitoring o Heating/Cooling , , , , o DomestiC o Community PWS o IndustryiCommen:iat -'-

---
- .. - -'- o Irriga~on , , , , o Noncommunity PWS o Remedial 

w ET o TeslWell o Dewatenng 0 , , , , 
-,- -,- -T- -,.. 

CASING Drive Shoe? o Yes atNo , , , , 
1/

2
"",- HOLEDIAM. 

, , _L"_ -'- 1 
!JCSteel atThreaded o Welded . -,- -i- , , o Plastic 0 

s 
r-----' ".---1 

CASING DIAMETER WEIGHT 

PROPERTY OWNER'S NAME 2 in.to~ft. Ibs.nt. ~'n.to ~~. 
USA Naval Department In. to ---- ft. Ibs.nt. __ in. to __ ft. 

C 
Property owner's mailing address If different tnan well location address Indicated above. in. 10 ft. Ibs.nt. in. to ft. 

Naval Sea Tech. ~epresent. Office SCREEN yes 
I 

OPEN HOLE 

t1pls, !-iN 55421 Make Johnson Irom ft.to ft. 

I Type SS Diam. _L_ 

'" } Slot/Gauze 0]0 Length 5.0 
.j Selbetween 94 ft. and 99 ft. FITTlNGS: 

STATIC WATER LEVEL 

WELL OWNER'S NAME 19.65 ft.lt:l below o above land surface Data measured 10-U. 
same PUMPING LEVEL (below land surtace) 

Well owner's mailing address It different than property owner's address Indicated above. na ft. atter hrn. pumping g.p.m. 

WELL HEAD COMPLETION 
o Pttless adapter manufacturer Model 

o casing Protection o 121n. above grade 

iJ: At"9rade (Environmental Wells and Borings ONLY) 

GROUTING INFORMATION 

Well grouted? i!Ii Yes o No 

GEOLOGICAL MATERIALS COLOR HARDNESS OF FROM TO Grout Matenal o Neat cement o Bentomte o Concrele OJfUgh Sotids Bantonrte g 
MATERIAL lrorn~to~ft. ] 29 0 yds.O bag'f 

0 .6 
Irom ____ 10 --- ft 0 yd •. 0 bags 

concrete Irom 10 N. 0 yds.O bags 

~9 
NEAREST KNOWN SOURCE OF CONTAMINATION 

sand/clay/grvl brn m .6 unknown leet directIOn type 

Well disinfected upon completion? o Yes IX No 

PUMP 

1m Nol installed Date installed 

Manufacturers name 

Model number HP Votta 

Length 01 drop pipe ft. Capacity g.p.m. 

Type: 0 Submersible o L.S. Turbine o Reciprocating o Jet 0 

ABANDONED WELLS 

Does property have any not in use and not sealed well(s)? o Yes [J[No 

VARIANCE 

Was a variance granted from the MOH for this wen? o Yes [JtNo 

WELL CONTRACTOR CERTIFICATION 

Use a second sheet, il needed This waU was drilled under my supervision and in BCCOn;Jance with Minnesota Rules, Chapter 4ns. 
REMARKS. ELEVATION, SOURCE OF DATA, etc. The infonnalion contained in this repon is true to the best of my knowiedge. 

Boart Lo~ 49653 
3411-1152 McenseeBu~n.~ Lie. or Reg. No. 

SB-30D 
o-l.- ' ..... " cJ -o/-qf 

AuthOrized Representative Signature Date 

Bill Zamow 10-24-97 

::,lPOi1i,:,NT· ;::'U: :';ITH PRCPcRTY P.;PE:=iS 599586 
Name of Driller Date 

WELL C'SNER CC?Y HE~120!H16 (Rev. 9/96) 
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WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIQUE WELL N 

County Name WELL AND BORING RECORD 
I 599591 I Anoka Minnesota Statutes Chapter 1031 

Township Name I TOjnONNo. I RaZ4; 
Section No. Fraction WELL DEPTH (compleled) n.1 Date Wor1< Completed 

Fridley 27 
"!. .,. NE,.,. 27.5 ll-tG-97 

House Number. Street Name. City. and lip Code of Well Location or Fire Number DRILLING METHOD 

4800 E. River Rd, Fridley 
o Cable Tool ;:] Driven DOug 
o Auger . o Rotary o Jetted 

Show exact location of well In section gnd with ·X·. Sketch map of welilocalion. ~ SOnlC 
ShOWing property hnes. 

c»lo roads and bUildings. DRILLING FLUID J WELL HYDROFRACTURED? DYES 
N none , , , , 

attached 
FROM ft. to ft. 

-,- -,- -.- -,- see USE II Monltonng o Heating/Cooling , , , , o Domestic o Community PWS o Industry/Commercial 
-'- _oJ_ -~- -'- o IrrigatiOn , , , , o Noncommunity PWS o Remadial 

w ET o Test Well o Dew81anng 0 , , , , 
-r- -~- -r- -,-

CASING Drive Shoe? DYes (II No HOlEDIAM. , , , , 
'/2""" , _.1_ _L:' -'- 1 

lIC Staal III Threaded o Welded -,- , , , 
o Ptastic 0 

s 
f--'-----i 

CASING DIAMI<TER WEIGHT 

PROPERTY OWNER'S NAME 2 ·in.to~t5 Ibs./lt, --.2. in. to ~IS 
USA Naval Department In to ---- ft. Ibs./lt. In. to ft. -- --

Property owner's maihng address If different than well klca.tlon address indicated above. in. to ft. IbsJlt. in. to ft. 

Naval Sea Tech. Represent. Office SCREEN jeS I OPEN HOLE 

XI1:IIiJ Hpls, lUr 55421 Make -onnson from ft.to ft. 

Type SS Diam. 

SloVGauze 

~~~5 
Length 10.0 

Set between ft. and 21 5 ft. FITTINGS: 

STATIC WATER LEVEL 

WELL OWNER'S NAME 2Q.0 ft. o below o above land surface Date measured 

same PUMPING LEVEL (below land surface) 

Well owner's mailing address (1' different than propeny owner's address Indicated above. De ft. after hrs. pumping g·r 

WELL HEAD COMPLETION 
o Pitless adapter manufacturer Model 
o casing Protection o 12 In. above grade 
OSt-grade (Environmenlal Wells and Borings ONLY) 
GROUTING INFORMATION 

WaH grouted? dtves o No 

GEOLOGICAL MATERIALS COLOR HARDNESS OF FROM TO Grout Material o Neat cement o Bentonite o Concrete 'THigh Solids eentonrtag r 0 
MATERIAL from 0 to 12 ft 8 Dyds.Dbagsg ----

lrom ____ 10 ---ft 0 yds. 0 bags 

concrete 0 .6 from to ft. 0 yds, 0 bags 

NEAREST KNOWN SOURCE OF CONTAMINATION 

m-sand brown m .6 28 unknown leet direction type 

Well disinfected upon completion? DYes %] No 

PUMP 

~ot installad Date installed 

Manufacturer'S name 

Modet number HP Volta 

Length of drop pipe ft. CapaCIty g.p.m. 

Type: 0 Submersibla o LS. Turbine o Reciprocabng o Jet 0 

ABANDONED WELLS 

Does propeny havo any not in use and not sealed well(s)? DYes X! No 

VARIANCE 

Was a variance granted from the MOH for this well? DYes II No 

WELL CONmACTOR CERTIFICATION 

USB a second sheet. if needed this well was drilled under my supeNision and in accordance with Minnesota RUMS. Chapter 4725. 

REMARKS, ELEVATION. SOURCE OF DATA, elc. The infonnabon contained in t:~ best of my knowledge. 

Boart Longy ar 49653 
3411-1152 1Y\~nseeBusine~ 

:J~9-'lf HS-31S ~ ,.--Q 

" Authorized Represenranve Signature Dste 

Roy Buckenberger 11-16-21 

1"l"iPCRi,,1H - i=iLc ~\!lTH PROPEFiTY P,\PEF.S 599591 
Name of Driller Dste 

WELL ':':/NER eepy HEo01205-06 (Rev. 9/96) 
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.- - .- MINNESOTA UNIQUE WELL NO. 
WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH 

County Name WELL AND BORING RECORD 
I 599590 I Anoka Minnesota Statutes Chapter 1031 

Township Name 
I Town;n~;. IRa;g~;. Section No. Fraction WELL DEPTH (compleled) I Dal. Work Compleled .. 

Fridley 27 'I, 'I. N£ 94.5 11-15-97 
House Number, Street Name. City. and Zip Code at Well Location or Fire Number DRILLING METHOD 

4800 E. River Rd, Fridley o Cable Tool w Driven o Dug 
o Auger o Rotary o Jetted 

Show exact location of well in secllon gnd with ·X·. Sketch map 01 well location. oX sonic 
Showing propeny hnes. 

roads and bUildings. DRILLING FLUID I WELL HYDROFRACTURED? ::YES ~O 
N 

, , , , none FROM ft. 10 ft. -,- -.- -r- -,-
USE II Monitonng o H.atinglCooling , , , , see attached o DomestIC o Commumty PWS o Industry/CommeraaJ 

-'- -~- -"- -'- o l",gallOO , , , , o Noncommunity PWS o RerneaiaJ 
w ET o TesiWell o Oawatenng 0 , , , , 

-..- -~- -r- -..-
IZl No , , , , CASING Drive Shoe? o Yes HOLEDIAM. 

1/
2

"",-
ill Steel I!I Threaded o Welded -:- -~- _L·_ , 

1 , -, o Plastic 0 
s r--, .... ----l 

CASING D~METER WEIGHT 
9 c 

PROPERTY OWNER'S NAME 89.\ 6 
in. to IbsJlt In. to ft. 

USA Naval Department -- --
In. to ---- ft IbsJlt. __ in. to __ ft. 

Property owner's mailing address If different than weliloca.tion address indicated above. in. to ft. IbsJlt. in. to ft. 

Naval iSea Tech_ Represent. Office SCREEN res 

I OPEN HOLE 

Hpls, J1N 55421 Make .Iohnson Irom ft.to ft. 

Type SS Diam. 

SIOI/Gauze 010 Length 

Set between 89 5 h.and 94 • 5 h. FITTINGS: 

STATIC WATER LEVEL 

WELL OWNER'S NAME 20.0 ft. [xbelow o above land surface Date measured 11-15 
same PUMPING LEVEL (below land surface) 

Well owner's mailing address If different than propeny owner's address Indicated above. na ft. after hIS. pumping g.p.m. 

WELL HEAD COMPLETION 
o Pitless adapter manufacturer Model 

o casing Proleclion o 12in.Bbovegrade 

III Al-grade (Environmental Wells and Borings ONLY) 

GROUTING INFORMATION 

Well grouted? Xl Yes o No 

GEOLOGICAL MATERIALS COLOR 
HARDNESS OF 

FROM TO Grout Matenal o Neat cement o Bentonite o Concrete C»ilgh Solids Bentonne g I 
MATERIAL from~ 10.-J.L h. 116 0 yds.O bags 

from ____ Io ___ ft. o yds.O bags 

concrete 0 6 from 10 h. 0 yds. 0 bags 

NEAREST KNOWN SOURCE OF CONTAMINATION 

\ sand/clay/gr' 1 brn m .6 95 \Ul.kROl«'R leet direction type 
\ 

Well disinfected upon completion? o Yes Il[ No 

PUMP 

Z Not installed Date installed 

Manufacturers name 

Model number HP Volts 

Length of drop pipe h. Capacity g.p.m. 

Type: 0 Subme",ible o LS. Turbine o Reciprocating o Jel 0 

ABANDONED WELLS 

Does property have any not in use and nol sea~ well(s)? o Yes 1%No 

VARIANCE 

Was a variance granted from the MDH for this well? o Yes CJ:No 

WELL CONTRACTOR CERTIFICATION 

USB B second sh96t, jf needed This well was drilled under my supervision and in accordance With Minnesota Aules. Chapter 4725. 

REMARKS. ELEVATION. SOURCE OF DATA, etc. 
The infonnation contained in this report is true to the best of my knowledge. 

3411-1152 Boart Lon~r 49653 
MS-311 ~ Ucensee Buess Nama ) ~~':'q-Cjt 

T~ RepresanmtillG "'!j-_ Date 

Roy Buckenberger 11-15-9 

iMPORTANT - FiLE WITH PROPERTY PAPERS ~q9rco 
Name of Driller Oat .. 

WELL :'NNER eepy v'_' 0....; HE-(l1205-06 (Rev. 9196) 
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.. '_ ...... 
WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UN/QUE WELL N 

County Name WELL AND BORING RECORD 
I 599589 I Anoka Minnesota Statutes Chapter 1031 

TownshIp Name 1 T030,NNO. 1 RaZ4W Section No. Fraction WEll DEPTH (compleled) 1 Date Wot1c Completed 
Fridley 27 NE 125.0 • 11-13-97 . ,. , . .,. 

House Number. Street Name. City. and Zip Code at Well Locallon or Fire Number DRILUNG METHOD 

4800 E. River Rd, Fridley o Cable Tool o Driven DOug 
o Auger . o Rotary o Jetted 

Show exact location of well in section gnd with ·X·. Sketch map of weliloealion. rJ. SOnl.C 
ShOWIng propeny hnes. 

roads and bUIldings. DRILLING FLUID 1 WELL HYDROFRACTURED? iJ YES [JIIojO 
N 

none , , , , FROM H. to H. -,- -.- -,- -,-
USE Gj: Monitoring 

attached 
o He.tinglCooling , , , , see o Domestic o Community PWS o IndustrylCommefCi.1 -'- -~- -~- -t- O Irrigation , , , , o Noncommuntty PWS o Remedial w ET o Test Well o Dewslsnng 0 , , , , 

-r -,- -T- -,... 
CASING Drive Shoe? DYes <X No IHOLEDIAM. , , , , 

"2 MIIII 

-'- --'- _L'_ -'- 1 rJ. Steel cJThreaded o Welded , , , , 
DPtastic 0 

s 
1---, .... --1 

CASING DIAMETER WEIGHT 

PROPERTY OWNER'S NAME 2 in.to~H. Ibs.ltt. ~in.to 12~. 
USA Naval Department In. to ---- H. IbSJtt. -- In. to -- H. 

Property owner's mailing address if different than well location address Indicated above. in. to H. IbsJtt. in. to H. 

Naval Sea Tech. Represent. Office SCREEN yes 

I 
OPEN HOLE 

Hpls, tiN 55421 Make Johnson from ".to H. 
Type SS Diam. ~ 
Slot/Gauze 0]0 Length ';.0 
Set between 120 H. and 125 H. FITTINGS: 

STATIC WATER LEVEL 

WELL OWNER'S NAME 22.Q ". o below o above land surface Date measured 

same PUMPING LEVEL (belOw land surface) 
Well owner's mailing address .f different than property owner's address Indicated above. DB ft. after hrs. pumping g.p.,-

WEll HEAD COMPLETION 
o Pitless adapter manufacturer Model 
o Casing Protection o 12 in. above grade 
[J:At-grade (Environmental Wells and Borings ONLy) 
GROUTING INFORMATION 

Well grouted? ~ Yes o No 

GEOLOGICAL MATERIALS COLOR HARDNESS OF FROM TO Grout Malenal o Neat cement o Bentonite o Concrete o High Solids Bentonite g 
MATERIAL from~ to --.1..12". 168 o yd •. 0 ba~ 

from ---- to ---H 0 yds.O bags 
COncrete 0 .7 from to H. 0 yds.D bags 

NEAREST KNOWN SOURCE OF CONTAMINATION 

f-r.! sand It.brn 1!I .7 27 unknown feet direction type 

Well disinfected upon completion? DYes <X No 

c-sand/grvl brown m 27 47 PUMP 

II: ftlot installed Date installed 

siltyclay/grv brown m 47 66 Manufacturers name 

f-mgrvl/sand 
Model number HP Volts 

brown m 66 87 
LengtIt of drop p'pe H. Capacity g.p.m. 

siltyclay/grv brown 87 105 Type: 0 SubmersIble o LS. Turbine o Reciprocating o Jet 0 
m 

ABANDONED WEllS 

silt/clay/lgr ,1 brn 105 107 
Does property have any not in use and not sealed well(s}? DYes dINa 

m 
VARIANCE 

siltclay/f/gr rl brn m 107 117 Was a vanance granted from the MDH for this well? DYes 0JIN0 

WEll CONTRACTOR CERTIFICATION 

san d / grv 1/ssa secondshebr~ m 117 125 This weU was drilled under my supervision and in accordance with Minnesota Rules. Chapter 4725. 

RBI!~~. @~~~.\SOURCE OF DATA, etc. .l4:..:J L'::'O The intonnation contained in this repon is true to the best of my knowledge. 

Boart Lon£e~ 49653 
3411-1152 1YlcenseeBu~ne~ Lie. or Reg. No. 

HS-31D o...L ~ .. .II: d _9-qr, 
Authorized RepresentarlV8 Signature Ds/tJ 

or 

a1 

Roy Buckenberger 11-13-9 7 

li,i?CP.T.:,NT - ,:U: WITH PRCPERTY P,\PERS 1599589 
Name of Driller OS'" 

WELL CWNER COPY HE-4I1205-116 (Rev. 9196) 



WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH 
MINNESOTA UNIQUE WELL NO. 

County Namo WELL AND BORING RECORD 
I 808342 I Anoka Minnesota Statutes Chapter 1031 

Township Name I T;;S;PNO. IR;r~O' Section No. Fraction WELL DEPTH (completed) ft. T Date Wort< Completed 

Fridley 27 '/. ./. NE. 26.0 12-9-97 
House Number. Street Name. City. and Zip Code of Well Location or Fire Number DRILUNG METHOD 

4800 E. River Rd. Fridley 
o Cable Tool o Driven DOug 
o Auger o Rotary o Jetted 

Show exact location of well in sectton gnd With ·X·. Sketcn map of weillocalion. cJ: sonic 
ShOWIng property lines. 

roads and bUildings. DRIWNG FLUID I WELL HYDROFRACTURED? GVES CIllO 
N 

, -,- , , none FROM H.~ ft. 
-,- -r- -,- see attached USE ~Monrtonng o HeetingiCooling , , , , o DomestK: o Community PWS o InduatrylComrnercaal 
-'- -~- -~- -'- o Irrigation , , , , o Noncommunity PWS [j Remedial 

w ET o TesiWell o Dewatering 0 , , , , 
-r- -.,- -T- -r-

CASING exNo , , , , Drive Shoe? DYes HOLEDIAM. 
'/2"'" 

CXSteel CXThreaded o Welded -:- -~- _1."_ -'- 1 , , o Plastic 0 
s 

f--'---j 
CASING DIAMETER WEIGHT 

PROPERTY OWNER'S NAME 2 in.to~ft. Ibs.nt. ~'n.~ ~~. 
USA Naval Department In. to ---- H. IbsJlt. __ in. to __ ft. 

Property owner's mailing address if different than well location address Indicated above. in. to ft. IbsJlt. in. to H. 

Naval Sea Tech. Represent. Office SCREEN J~gnson I OPEN HOLE 

Mpls, nN 55421 Make lrom ft.lo ft. 

Type 55 Oiam . 

SloUGauze • 010 Length ]0 0 
Set_ 16 It. and 26 H. FITTINGS: 

STAnC WATER LEVEL 

WELL OWNER'S NAME 19.5 H.lt! below o aboVe land surtace Date rneaaured 12-2-9 
same PUMPING LEVEL (below land surtace) 

Well owner's mailing address rf different than property owner's address Indicated above. na ft. alter hI'S. pumping A·p·m. 

WELL HEAD COMPLETION 
o Pltleas adapter manulacturer Model 

o Casing Protection o 12 In. aboVe grade 

1% Atijrade (Environmental Well. and Borings ONL V) 

GROUTING INFORMATION 

WeliglOUled? III Yes o No 

GEOLOGICAL MATERIALS COLOR 
HARDNESS OF 

FROM TO Grout Material o Neat cement o Bentonite o Concreto 0Jfi1gh Solids BantoMe g 
MATERIAL lrom~ to ----1.0..- H. 15 o yda. 0 ba9&!! 

fiom _______ ~ ______ It. 0 yda.O bags 

concrete p .7 fiom to ft. 0 yds.O bags 

NEAREST KNOWN SOURCE OF CONTAMINATION 

sand,grvl,clay brown m .7 126 unknown leet direction type 

Well disinlected upon completion? o Ve. o No 

PUMP 

m Not installed Data installed 

Manufacturer's name 

Model number HP Volta 

Length 01 drop pipe It. Capacity g.p.m. 

Type: 0 Submersible o LS. Turbine o Reciprocating o Jet 0 

ABANDONED WELLS 

Doee property have any not in use and not sealed well(s)? o Ve. CXNo 

VARIANCE 

Wu a variance granted fiom the MDH lor this well? o Yes XJ No 

WELL CONTRACTOR CERnFICAnON 

Use a second sheet. if needed this wetl was drilled under my supelVision and in accordance with Minnesota Rules. Chapter 4ns. 
REMARKS, ELEVATION, SOURCE OF DATA, etc. 

The information contained in this repon is true to the best of my knowledge. 

Boart LOe 49653 
3411-1152 ~J~No9-Cj( 1Y\ Lic8nse8 8 Nams 

HS-32S o...L-. .---Q 

AuItIoIizeo Represenra_ Signature Dare 

Ro),: Buckenherger ]2-9-91 
IMPORTANT - FiLE ~VITH PRO?E;:;TY PAPERS 

I 608342 
Name of Driller DB'" 

WELL Q'NNErl COPY HH1:z0s.08 (Rev. 9196) 

ou 
a1 



WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIOUE WELL N 

County Name WELL AND BORING RECORD 
I 808341 I Anoka Minnesota Statutes Chapter 1031 

Township Name 
I Town3~~0. IRan2~~ 

Section No. Fraction WEll DEPTH (compleled) " I Dale Wort< Compieled 

Fridley 27 . /. . / . NE . 85.0 12-9-97 
House Number. Street Name. City. and Zip Code of Welt Location or Fire Number DRILLING METHOD 

4800 E. River Rd, Fridley o Cable Tool o Driven o Dug 
o Auger o Rotary o Jetted 

Show exact location 01 well in section gnd with ·X·. Sketch map of well location. oX sonic 
Showmg property lines. 

roads and buildings. DRilliNG FLUID \ WEll HYDROFRACTURED? LlYES IJINO 
N 

, , , 1 
none FROM ~.IO ~. -,- -,- -.- -,- see attached USE CCi:r-lonrtonng o Heabng/Cooling , , , , o Domestic o Community PWS o IndustrylCommen:ial 

-'- -~- -~- -I- o Irrigalion , , , 1 o Noncommunny PWS o Remedial 
w ET o TeslWell o Dewalenng 0 , , , , -,... -"- -r- -,... 

CASING DrtveShoe? DYes Xl No \HOLEDIAM. , , I , 
1/

2
",-

-'- _ J_ _i: _ _,- 1 
CL1Steel XI Threaded o Welded , , , , o Ptastic 0 

s r--'-_ CASING DIAMETER WEIGHT 

PROPERTY OWNER'S NAME 2 In. to ~ ~. IbsAt. ~,n.lo ~~ 
USA Naval Department in. to ____ ~. IbsAt. __ in. to __ ~. 

Property owner's mailing address if different than weU location address indicated above. in. to ~. IbsAt. in. to ~. 

Naval Sea Tech. Represent. Office SCREEN yes 
I 

OPEN HOLE 

Minneapolis, MN 55421 Make Iohnson lrom ft.IO ~. 

SS Type Oiam. ~ 

Slot/Gauze ala Length 5.0 
Selbetween 80 ~. and 85 ~. FITTINGS: 

WELL OWNER'S NAME 

STArC WATER LEVEL 

9 • 5 ~. ~ below o above land surface Dale measured 12 - 9 - 9 7 
same 

PUMPING LEVEL (below land surface) 

WeH owner's mailing address it different than propeny owner's address Indicated abOve. na ft. after hrs. pumping g.r 

WEll HEAD COMPLETION 
o PiHess adapter manufacturer Model 

o Casing ProtectIOn o 12 in. aboVe grade 

~Iilrade (EnVironmental Wells and Borings ONLY) 

GROUTING INFORMATION 

Well grouted? !XYes o No 

GEOLOGICAL MATERIALS COLOR HARDNESS OF FROM TO Grout Malenal ONeal cemenl 0 BenloMe 0 Concrele Ill[ High SoIicIs Benlonrteg r :> 
MATERIAL 

Irom-----1l- 10 ----1.2.- ~. J a 8 0 yde. 0 bags g 

concrete 0 .7 
Irom ____ IO ___ ~. 0 yde. 0 bags 

from 10 ~. o yde.O bags 

sand/grvl,clay 
NEAREST KNOWN SOURCE OF CONTAMINATION 

brown m .7 85 unknown feet direction type 

Well diSinfected upon complettOn? DYes c::NIo 

PUMP 

!XNol installed Date installed 

Manufacturer's name 

Model number HP Voila 

Length of drop p'pe ~. Capacrty g.p.m. 

Type: 0 Submersible o LS. Turbine o Reciprocaling o Jel 0 

ABANDONED WELlS 

Does property have any not in use and not sealed well(s)? DYes IJltk> 

VARIANCE 

Was 8 variance granted from the MDH for this well? DYes XI No 

WEll CONTRACTOR CERTIFICATION 

USB 8 second sheet. if needed This well was drilled under my supervision and in accordance with Minnesota Ru~. Chapter 4725. 

REMARKS, ELEVATION, SOURCE OF DATA, etc. 
The information contained in this repon is true to the best of my knowledge. 

Boart Lon~ 49653 
3411-1152 LictJnsefI Business NAme 

~" 
Lie. or Reg. No. 

I 

~-q-9[ l1S-321 ---£'L) '" , 
\·_~8nta."" Signal'" Date 

Roy Buckenberger 12-9-97 
IMPO;; I ,".NT - ;:llE '.'/ITH P~OPE:iTY P,:l.,PERS 608341 

Name of Driller Date 

'NEll iJ'NNER COPY HE.(II205-06 (Rev. 9196) 

U1 
a: 



WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UN/QUE WELL NO. 

County Name WELL AND BORING RECORD 
I '~OQ?43 I Anoka Minnesota Statutes Chapter 1031 o C·~ 

Township Name 

\ TOjri;;a- TRin;:;o. 
SeCIJon No. Fraction WELL DEPTH (completed) ..1 Date WO<I< Completed 

Fridley 27 . , . . ,. NE, . 127.0 12-8-97 
House Number. Street Name. City. and Zip Code of Well Locallon or Fire Number DRIWNG METHOD 

4800 E. River Rd, Fridley 
o Cable Tool o Driven o Dug 
o Auger o Rotary o Jetted 

Show exact location of well In section grid with ·X·. SketCh map at wellloc:atlon. at sonjc 
ShOWIng property line •. 

DRILLING FLUID roadS and buildings. I WELL HYDROFRACTURED? DYES XI NO 
N 

, , , , none FROM ft. to ft. 
-,- -,- -.- -,-

see attached map USE EXMonrtoring o HeatingICooting , , , , o Domestic o Community PWS o IndualrylCommercial 
-'- -"- -,,- -'- o lITigation , , , , o Noncommunity PWS o Remedial 

w ET o Te.tWell o Dewatenng 0 , , , I -.- -~- -T- -.-
CASING Drive Shoe? o Yes atNo , I , , 

1/21oYti 
HOLEDIAM. 

-'- _.l_ _J:_ -,- I 
atSteel [JtThreadad o Welded 

, , I , o Plastic 0 
5 

f---'----i CASING DIAMETER WEIGHT 

PROPERTY OWNER'S NAME 2 in.to~ft. Ib.JIt. ~In.togl 
USA Naval Department in. to ____ ft. IbsJlt. __ in. to __ ft. 

Property owner's mailing address It different than well k>cabOn address Indicated above. in. to ft. IbsJlt. in. to ft. 

Naval Sea Tech. Represent. Office SCREEN Jes T OPEN HOLE 

Mpls, HN .55421 Make ~~hnson from Itto ft. 

Type Diam. ~ 

Slot/Gauze 0]0 Length 5 a 
Setbetwaen ]22 ft. and ]21 ft. FITTINGS: 

STATIC WATER LEVEL 

WELL OWNER'S NAME ]9 5 ft. DJDeIow o above land surface Date measured 7 12-8- ). 
same PUMPING LEVEL (beloW land surface) 

Well owner's mailing address If different than property owner's address Indicated above. DB It after hIS. pumping g.p.m. 

WELL HEAD COMPLETION 
o PItle88 adapter manufacturer Model 
o casing Protection o 12in.ab<Mtgrade 
r%At-grade (Environmental Wells and Borings ONLY) 
GROUTING INFORMATION 

Well grouled? IJ:Yes o No 

GEOLOGICAL MATERIALS COLOR 
HARDNESS OF FROM TO Grout Matenal o Neat cement 0 Bentonite 0 Concrete KI High Solids Bentonitg r ) 1 

MATERIAL 
from-L to ---Ll!ift. 113 0 yda. 0 bags;. 
from ____ to ___ ft. o yda.O baga 

concrete a .7 from to ft. 0 yda. 0 bags 

NEAREST KNOWN SOURCE OF CONTAMINATION 

sand/grvl brown m .7 10 unknown feet direction type 

Well disinfected upon complellon? o Yes [XNo 

m-c sand brown m 10 55 PUMP 

t% Not in.talled Date installed 

silty clay/grv brn m 55 75 Manufacturer's name 

MocSat number HP Voltl 
m-c sand brown m 75 127 

Length of drop pipe ft. Capacity g.p.m. 

Type: 0 Submersibla o LS. Turbine o Reciprocating o Jet 0 

ABANDONED WELLS 

Does property have any not in use and not sealed well(s)? o Yes Xl No 

VARIANCE 

Wu a variance granted from the MDH for this well? o Yes :J No 

WELL CONTRACTOR CERTIACATION 

Use B second sh ... ,. if n_ This well was drilled under my supervision and in accordance with Minnesota Rules. Chapter 4ns. 
REMARKS. ELEVATION. SOURCE OF DATA. etc. The inlo""a;o::; i~ the best of my knowledge. 49653 

3411-1152 -0\ LicanseeBu~~ ~J':9-9f' MS-32D o-L ,~ 

Authorized Representsnve S;gnature Date 

Roy Buckenberger 12-8-9~ 

1:,ir=Ori i :.;. JT - -::...::: ','!l1 H PROPERTY ~:\PcFiS 
160834 :: 

Name of Driller OafS 

WELL::;'.'INER COPY HE.o1205-06 (ReY. 9/96) 



WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIQUE WELL NO. 

County Name WELL AND BORING RECORD 
I 608338 I Anoka Minnesota Statutes Chapter 1031 

Township Name 
I TO;~'~NO. IRa~4N~ Section No. Fraction WELL DEPTH (compleledl I Dale Wort< Compleled 

27.0 
.. 

Fridley 27 .,. .,. NR, . l2-2-97 
House Number. Street Name. City. and Zip Code of Well location or Fire Number DRILLING METHOD 

4800 E. River Rd, Fridley o Cable Tool CJ Driven o Dug 
o Auger o Rotary o Jened 

Show exact location of well in section gnd with ·X·. Sketch map at wetllocation. IX sonjc 
ShOWing property hnes. 

roads and buildings. DRILLING FLUID 1 WELL HYDROFRACTURED? DYES ~O 
N 

, , , , none FROM ft. 10 ft. -,- , -r- -,-
USE IX Monitonng see attached o Heahng/Cooling , , , , o Domestic o Community PWS o Industry/Commercial _L- -~- -,,- -'- o Irrigation , , , , o Noncommunity PWS o Remedial 

w ET o TeslWell o Dewatering 0 , , , , 
-.- -~- -~- -.-

CASING OrtveShoe? C! Yes IX No , , , , HOLEDIAM. 
"2"'" IXSlool IX Threaded o Welded -:- _J_ _L"_ -'- 1 , , , o Plaslic 0 

s 
\--,----1 

CASING DIAMETER WEIGHT 

PROPERTY OWNER'S NAME 2 In to ~ ft. Ibs.llt. ~ in. 10 --.£ a. 
USA Uava1 Department In. to ---- ft IbsJlt -- In. to -- ft. 

Property owner's malting address if different than welllocatJon address Indicated above. in. to ft. Ibs.llt. in. to ft. 

Naval Sea Tech. Represent. Office SCREEN les I OPEN HOLE 

Mpls, MN 55421 Make -onnson trom ft.IO ft. 

Type SS Diam. 

SloVGauze 010 Length 10.0 
Selbetween 11 ft. and 21 ft. FITTINGS: 

STATIC WATER LEVEL 

WELL OWNER'S NAME 20.0 ft. 0 below o above land surface Date measured 

same PUMPING LEVEL (below land surtacel 

Well owner's mailing address If diHerent than property owner's address Indicated above. D8 ft. after hr:s. pumping g.p.m. 

WELL HEAD COMPLETION 
o Pitless adapter manufacturer Model 

o Casing Protectton o 12 in. above grade 

I][ AI"9rade (Environmenlal Wells and Borings ONL YI 

GROUTING INFORMATION 

Well grouled? Ii Yes o No 

GEOLOGICAL MATERIALS COLOR 
HARDNESS OF 

FROM TO Grout Material o Neat cement o Bentonite o Concrete oSilgh Solid. Benlonrte g 1 
MATERIAL from~IO~ft. 18 o yds.O bag,!! 

P 
from ____ 10 --- ft 0 yd •. 0 bags 

concrete .7 from 10 ft. 0 yds. 0 bags 

NEAREST KNOWN SOURCE OF CONTAMINATION 

sand/grvl brown m .7 ~8 unknown feel direction type 

Well disinfected upon complelton? o Yes I][ No 

PUMP 

II Nol installed Date installed 

Manufacturer's name 

Model number HP Volts 

Length of drop pipe ft. Capacity g.p.m. 

Type: 0 Submersible o L.S. Turbine o Reciprocating o Jel 0 

ABANDONED WELLS 

Does property have any not in use and not sealed well(s)? o Yes c%No 

VARIANCE 

Wu a varianCe granted from the MOH for this well? o Yes XJ No 

WELL CONTRACTOR CERTIFICATION 

Use a second sheet. il needed This well was drilled under my supervision and in accordance With Minnesota Rules. Chapter 4725. 

REMARKS. ELEVATION. SOURCE OF DATA. etc. 
The information contained in this repon IS true to tne best of my knowledge. 

Boa::";::"'Q 49653 
3411-1152 Uc. or Reg. No. 

}tS-33S 
,,) ..r~_ qJ' -{Y\".e ~" 

\4Uihonzed Representative Signature Date 

Roy Buckenberger 12-2-97 
:iiiPGRT,;NT - ~;L= ';:i7:-; ?~·J?Er1Tf F.:\rcRS ~-n~38 

Name of Driller Date 

'NELL:'NNEri CC?Y bG(~ . .J HE..ot2lJ5.06 (Rev. 9196) 

ou 
a1 



WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIQUE WELL NO. 

County Name WELL AND BORING RECORD 
I 608339 I Anoka Minnesota Statutes Chapter 1031 

Township Name IT3wn~;NO' nl4;;' Section No. FractIOn WEL.L DEPTH (completed) tt. T Date wort< Completed 

Fridley 27 ./, ./, NE." 75.0 12-1-97 
House Number. Street Name. City. and Zip Code of Well Location or Fire NumDer DRtLLtNG METHOD 

Rd. Frid1ev 
o CabteToot o Driven o Dug 

4800 E. River o Auger , o Rotary o Jetted 

Show exact location of well In section gnd with ·X·. Sketch map at well location. oX SOnl.C 
Showing property lines. 

roads and buildings. DRtWNG FLUtD T WEL.L HYDROFRACTUREO? DYES IXNO 
N 

, , , , none FROM ft. to ft. 
-,- -,- -r- -,- see attached USE XI Monrtoring o Heatlng/Cooting , , , , o Domestic o Community PWS o InduatrylCommert:ial 
-'- -~- -~- -'- o Irrigation , , , , o Noncommunity PWS o RItI1NICIial 

w ET o Test Well o Dewatering 0 , , , , 
-r- -,- -r- -r- EI No , , , , 

1/2 ..... 
CASING Drive Shoe? o Ves HOlEDIAM. 

, _J_ _L"_ -:- 1 
XI Steel XI Threaded o Welded -,- , , 
OPIaatic 0 

5 

1---' -----1 
CASING DIAMETER WEIGHT 

PROPERTY OWNER'S NAME 2 in.to~ft. Ibs.nt. 
6 77 
__ in. to __ ft. 

USA Naval Department in. to ____ ft. Ibs.nt. __ in. to __ ft. 

Property owner's mailing address If diHerent than well location address indicated above. in. to ft. Ib • .nt. in. to ft. 

Naval Sea Technical Represent. Office SCREEN xes I OPEN HOLE 

Mpls, MN 55421 Make Johnson from ft.to ft. 

Type 55 Oiam. ,(. 

Slot/Gauze .QIQ Length 5.0 
Set between 70 ft. and 75 ft. FITTINGS: 

STATIC WATER LEVEL 
12-1-97 

WELL OWNER'S NAME 20.0 ft. [J:below o above land surface Date measured 

same PUMPING LEVEL (below land surface) 

Well owner's maihng address ., different than property owner's address Indicated above. na ft. after hr.!. pumping g.p.m. 

WEL.L HEAD COMPLETION 
o Pitless adapter manufacturer Model 

o Cs.sing Protection o 12 In. above grade 

IJ: At-gracle (Environmental Wetls and Borings ONLy) 

GROUTING INFORMATION 

Wetl grouted? XI Yes o No 

GEOLOGICAL MATERIALS COLOR HARDNESS OF FROM TO Grout Matenal o Neat cement o Bentonrte o Concrete ~ High Solids Bentonite g I 
MATERIAL from~ to --6..4-ft. 96 o yda.o ba!l'f! 

0 .7 
from ---- to --- ft. 0 yda.O bags 

concrete from to ~. 0 yda.O bsgs 

NEAREST KNOWN SOURCE OF CONTAMINATION 

sand/grvl/c1a brown m .7 77 unknown leet direction type 

Well disinfected upon completion? o Yes IX No 

PUMP 

II Not installed Date installed 

Manufacturer's name 

Model number HP Votta 

Length of drop pipe ft. Cspacity g.p.m. 

Type: 0 Submers,ble o LS. Turbine o Reciprocating o Jet 0 

ABANDONED WEL.LS 

Does property have any not in use and not sealed well(s)? o Yes [jtNo 

VARIANCE 

Was a variance granted from the MOH lor this well? o Y8lI ~ 

WEL.L CONTRACTOR CERTIFICATION 

Use 8 second sheet, i/ needed This well was drilled under my supervision and in accordance with Minnesota Rules. Chapter 4725. 

REMARKS, ELEVATION, SOURCE OF DATA, etc. 
The informauon contalO8d in this report is true to the best of my krlO'Medge. 

3411-1152 Baa« Loaoy'S 49653 
HS-331 Lie. or Reg. No. m Business Name 

- d- .,Cf-9 1/ o-L.. ,_Q 

Authorized RepresentstJve Signature Date 

Roy Buckenberger 12-1-97 
L·_iPOE;.·.;~~ _ ._~l_= ''';. ::~ :-?'J?ER I ... PAP::R3 \608339 

Name of Drilfer Dafe 

WELL~:,':NEn C:]PY HE-Gl_ (Rev. 9198) 

ou 
a1 



WELL LOCATION 

County Name 

Anoka 
Township Name Section No. 

Fridley 27 
House Number. Street Name. City. and Zip Code of Well Location 

4200 E. River Rd, Fridley 

MINNESOTA DEPARTMENT OF HEALTH 

WELL AND BORING RECORD 
Minnesota Statutes Chapter 1031 

Fraction WELL DEPTH (complele<l) 

"I. ',. NE. 121.0 
or Fire Number DRILUNG METHOD 

o Cable Tool 
o Auger " 

MINNESOTA UN/QUE WELL NO. 

I 608340 I 
" loat8. Wor1c: Completed 

11-18-97 

o Driven 
o Rotary 

[) Dug 
o Jette<l 

Show exact location of well in section gnd with ·X·. Sketch map of well location. Q[ SOnlC 

N 

, , , , -,- -,- -,- -,-
, , , , 

-I- -"- -~- -I-, , , , 
w , , , , 

-,.- -~- -T- -,.-, , , , 
-'- , _L"_ -:-, -.- , 

s 
f-----,-~ 

"T 
"2 M11e 

1 

see attached 

ShOWing propeny lines. 
roads and buildings. DRILLING FLUID 

none 
USE o Domestic 

o Irrigation 
o TeS1Weli 

CASING 

CkSleel 
o Plaslic 

CASING DIAMETER 

I 
WELL HVDROFRACTURED? 

FROM ".10 

"-,YES ilND 

ft. 

Q,Monitonng 
d"Commumty PWS 
o Noncommunrty PWS 
o Oowalenng 

Drive Shoe? 0 Yes CJtNo 

CkThreade<l 0 Welded 

o 

WEIGHT 

o HeahngtCoohng 
o Industry/COmmaraal 
o Remedial 
o 

HOLEDIAM. 

PROPERTY OWNER'S NAME __ 2 __ 'n 10 ~ ~ _______ lbs.ll1. ~in.lo_l~.~ 
I--:-U_S_A __ N_a_v_a_l_D_e...:p:...a_r_t_m_e_n_t ____________ -1 ____ in.lo ___ ft. _______ lbsJlt. __ 'n.lo __ ft 

Property owner's mailing address if different than well tocation address Indicated above. ~::;:;:==~in~. I~O;;;;==.:ft~. _-==~~::::::::::::::=:::::::.I:bS~.II1~. 1:=~in~. I~O==~ft. 
Naval Sea Tech. Represent. Office 
Mpls, ~tN 55421 

WELL OWNER'S NAME 

same 
Well owner's malting address If different than property owner's address Indicated above. 

GEOLOGICAL MATERIALS COLOR 

concrete 

f-vf sand brown 

sand/grvl brown 

Silt/sand/clay brown 

f-m sand brown 

sandstone bedrpck 

USB a second sheet. if needed 

REMARKS, ELEVATION, SOURCE OF DATA, etc. 

3411-1152 
HS-33D 

m 

m 

m 

m 

;:,lPOnT,;;Ji - ;:;:"'i: '.'lITH PROPEhTY P;\rERS 
'NELL ·::WNER COpy 

o xx 

.7 

15 

60 

80 

TO 

,7 

15 

60 

80 

119 

119 123 

I 608340 

SCREEN yeS I 
OPEN HOLE 

Make lohnson from ft.10 ft. 

Type SS Diam. 

SloVGauze III .010 Length "i.O 
SelbelWeeo 116 ft. and 121 ft. FITTINGS: 

STATIC WATER LEVEL 

20. 0 ft. DLIow 0 a_elend surface Dale measured 11-18- ~ 7 
PUMPING LEVEL (below land surface) 

n a ft. after hrs. pump,ng g.~ 

WELL HEAD COMPLETION 
o Pi1Iess adapler manufecturer _________ Model _______ _ 

o Casing Prolection 0 12 in. above grade 
[Jt'\tilrade (Environmental Wells and Borings ONL V) 
GROUTING INFORMATION 

Well groule<l? IXVes 0 No 

Grout Material 0 Neat cement 0 Bentonite 0 Concrete II High Solids Benlonrt.g r ) u t 
162 0 yds.D bags ~a: 

____ 0 yds. 0 bags 
from-----D...- 10 --1..O.a- ft. 
Irom ____ lo ___ " 

from 10 ft. o yds. 0 bags 

NEAREST KNOWN SOURCE OF CONTAMINATION 

unknown feel ________ direction 
-----1ype 

Well disinfected upon completion? 0 Yes a[No 

PUMP 

[Jt Nol installe<l Dateinstalie<l _______________ _ 

Manufacturer's name _____________________ _ 

Model number ___________ HP ____ Volls _____ _ 

Length of drop pipe _________ ft. Capecrty ______ -lIg.p.m. 

Type: 0 Submersible 0 L.S. Turbine 0 Reciprocating 0 Jel 0 

ABANDONED WELLS 

Does propeny have any nol in use and nol seale<l well(s)? 0 Yes DJtIO 

VARIANCE 

Was a variance granted from the MDH for this well? 0 Yes :iI No 

WELL CONTRACTOR CERTIFICATION 

This well was drilled under my supervision and in accordance with Minnesota Ru~. Chapter 4725. 
The infonnation contained in this report is true to the best of my knowKtdge. 

Boart Longr~ 49653 

Authorized RepfBs9ntatrve Signature Dam 

Roy Bl1ckenberger 11-18-97 
Name of Driller Dam 

HE~I205-06 (Rev. 9/96) 



APPENDIC C 

C.1 Monitoring Well Development Measurements 

C.2 Synoptic Groundwater Level Measurements 

C.3 Aquifer Test Data and Calculations 

C.4 Hydraulic Gradient and Groundwater Flow Velocity Calculations 
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APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
VOLUME OF DEVELOPMENT WATER EVACUATED FROM MONITORING 

WELLS 



MONITORING 
WELL 

ID 

TOTALS 

VOLUME OF DEVELOPMENT WATER EVACUATED FROM MONITORING WELLS 
NIROP FRIDLEY, MINNESOTA 

AMOUNT OF WATER 
USED AT 

INSTALLATION 

7,045 

ONE 
SATURATED WELL 

ANNULUS 
VOLUME 

250 35,225 

ONE 
SATURATED WELL 

ANNULUS· 
VOLUME 

1,250 

TOTAL 
GALLONS 

OF WATER 
EVACUATED 
FROM WELL 

36,475 



APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
INITIAL WELL DEVELOPMENT 



Time 

1- ,"0 I 

Well: (45'- .7 'j 'J 
Site: NJ Ru? Ericl k'l 
Date Installed: /2./f/17 
Date Developed:):1-- /10 /q7 
Dev. Method: 5UY9£l /Pumf} 
Pump Type: l/a I I 

Estimated 

Sediment 

Thickness 

(ft) 

NA 

Cumulative 

Water 

Volume or 

Pumping Rate 

(gallonSlgpm) 

J L /Q5tr;. 

Re¥.O 
March 7:1. t997 

MONITORING WELL DEVELOPMENT RECORD 

2.... 7 ;> Depth to Bottom (ft): ___ .> ____ _ 

Static Water Level 8efore(ft): 19,0') Olix 
Static Water Level After (ft): ____ _ 

; 
Screen Length (ft):_ ...... /..::..,{) _____ _ 

Specific Capacity: _______ _ 

Casing 10 (in): __ ::J-_11 ______ _ 

Water Level 

Reading 

(ft. below TOC) 

/1/ I 7 

/1,0 7 

Temperature 
(units 0 L) 

pH 

h 70 

Site Geologist: Br)J. b Ii u w:J- e 
Drilling Co.: Boorr ~~yr..y 
Project: tJI Rof Frldle~ 
Project Number:--..IoI6""-l1~6~6 ______ _ 

Sheet No. , of _1 ........ __ 

Specific 

Conductance 

(microsiemenslcm) 

1.2- t} 

I1J 

/. /4 

I, 1'3 

1./'> 

Turbidity 

(NnJ) 

Q3 

J 

14 

Remarb 
(odor, color, etc.) 

11 /1" ~U 

., , 



Time 

{q If 
Iq33 
Iqy~ 

ler iJ~ 
-:lool 
·1nnl.J 

'1()/h 

')...0-'4 

'1- 011 

'l..oyb 

}"O4~ 

').10\ 
')..10 f' 
?-I/b 

Well: M 5"- 2 8 I-
Site: N J B Q P & " dlev 
Date Installed: 1.2/<1/? 1 1 

Oate Developed: /2- /I 6/tt7 
Dev. MethOd: 12% !~~ 
Pump Type: Rc~ ___ ,- . _~_ 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(ft) Pumping Rate 

(gallonslgpm) 

NA 
I Lid ~fC 
J L 74 'Set 

1 L / tt c,C!c 

i 1- I q ~(!C 

I L J q "eC-
,L / q SC'c, 

I L. 7 'f{ L, t!t. 

,~ II- I ~~CL 

Rc¥.O 
Marett 'D. Ule7 

L 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft): _8_.'J_. ~_.-___ _ 

Static Water Level Before(ft): I ~« 1 ~ , 
Static Water Level After (ft): ICt,7Q' , 
Screen Length (ft):._-,5'~ ____ _ 

Specific Capacity:_~ _____ _ 
'l I'j Casing 10 (in): _........:....w ______ _ 

Wa1erlevel Temperature pH 

Reading (units~ 
(ft. below TOC) 

Jr,.~q!.f 

iJlq lilt) 

}q ~-~ ,-:; f 71 J. 1 

IH 'lb j 3,'" /.11 

V} .1'3 H,f' 7,07 

I t] "1 I 1.3,4 ''1. () 1 

11.513 12. r; '~ () b 

11,11 I 3, ') /, b <-/ 

,c,. }J. I -3 , tl '7, OL/ 

Site Geologist: --t~;..u...~~;...;... __ _ 

Drilling CO.: -~~"'-t=~'.fMIo-¥'iir::u...-_-
Project: N~ 
Project Number:,_~~_~ ___ _ 

Sheet No. I of -::l-

Specific Turbidity Remarts 

Conductance (NTU) (odor, color, etc.) 

(microslemenslcm) 

1)410 ~L .~1t'»~ 

'I 0/ J.~'2- Aa;;" I,. I'~ V 

j • 'J.- I ~ ~ U 
.AAANI Q., ~ J ~p 

I , "3 I ~ ~ 
~JA'~ ~ 

j 143 9 ~ 
~/2.- A--:;dJ 

ISO -q ItiL 
I fl. 6 rfkA 

'-AA',_ .. ~ 
1,5.'-1 b /~ 

.~ .,/1' 
i, ') t) II ~ 



Time 

')...111 

~I~' 

Well: /'15--J-fJJ-
Site: NIRop [ddlev 
Date Installed: /2.!~1 ~, 
Date Developed: 1'J--1/61¢7 
Dev_ Method: 5uYjl! ItuY11P 
Pump Type: Xed, Flo J- f 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(tt) Pumping Rate 

(gallonslgpm) 

;vA 
NA J ['/1 -Set..' 

Rev_O 
March 27. 1997 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft): _--.:;8....,:)_-._:>_-___ _ 

Static Water Level 8efore(ft): U3! 9 L/ • 

Static Water Level After (ft): 11, 70 . 
Screen Length (ft): __ -,~:..-.-' _____ _ 

Specific Capacity: ________ _ 

Casing 10 (in): _----.:.)_1_' ______ _ 

Water Level Temperature pH 

Reading (units~ 
(ft. below TOC) 

. _._-._---- '--' 
)e1:10 IJLf 7.D'7 

. 

Site Geologist: Bryn l/alr're 
Drilling Coo: Boqy+- HvtAVCfJY 

Project: N J.- R 0 p F6~f6~i I 
Project Number:_~7~ IO~ ______ _ 

Sheet No.~ of --",2--=:=;... __ 

Specific Turbidity Remarks 
Conductance (NTU) (odor, color, etc.) 

(microsiemenslcm) 

... 'A'~"~' 

/. s b L/ c.M- ,~ A·J.L 
~ ).-/').. P~.(/'/ 

.... 

--.I 



TIme 

,qO$J 

lq'}O 
,qn,. 

ICJ},JJ;-

ItfLf1 
2-f)()O 

'1.-/)l'\l-

101, 

').on. 

'")..Q':W 

').oJ J... 

'104t; 
')0..,1 
)"lnO 

Well: ~5 ~).8P 
Site: =J floP Fr;dlgt
Date Installed: 12. lUll 
Date Developed: I )../1 b I.!:t::L 
Dev. Method: ''19 {'_I fump 
Pump Type: II r. I ,. Iv :2-_ 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(ft) Pumping Rate 

(gallonslgpm) 

;./11 
I J., I" 5 Pc 

I L 7 S) '\(>( 

I J- / ;; ~rc 

»).. 7 t; 'if''--

I 1. -I ("'L. Pc. 

H.-7 t; t,~ 

) 1-- / r t,pc 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft): 114.. "7 

Static Water Level Before(ft): Ii? "I / f?;D{.. 

Static Water Level After (tt): 2.,. tic) , 

Site Geologist: By y n Nt; w ")... e 
Drilling CO.: 8 04(f I-o~viy::=r 

Rft.O 
MMch rI. '997 

. I 
Screen Length (ft):_-:.h'-____ _ 

Project: N r R 0 P F; ,11i!--
Project Number:_~6-,-r.;..;66 _______ _ 

Specific Capacity: _______ _ Sheet No. of _::l-~ __ 
Casing 10 (in): __ .;;...?-_i' _____ _ 

Wa1erlevel Temperature pH Specific Turbidity Remarks 
Reading (units~ Conductance (NTU) (odor. color. etc.) 

(ft. below TOC) (microsiemenslcm) 

'1-

[if fJ 1111" 
I • ..I ... ,./1, ~ 

/J "1 1, i/ , q,,~ 1)7"7 I~ 
V 

~ur(IJV! ~el/ 
-:> }.J3 12 0 1.3 , • {):l.. }r; (~ 
~ .~_ A-~p7 

?-?1J-- J) ,f) "77 fri c1bt; 4 tat.. 
.. ~- ~ 

1~ .'-rl , J- I '"1. 'J a I.en J /d.JA 
Ao ~- A..JL 

)-~ ,1-(6 1)-,0 7.?-? },o l/ "3 /& 
"-.A.~ 

).),)..7 /I. q . ·1, :1-1 J. cLJ ?- (~7 

~I'L ~-
'J- I, qtj /1.1 1,).-q 1,0 LJ J ilJ7. 



Time 

1-10 Lf 

'l.--II' 
).1112. 
)-110 

?-111 
1- p.p, 
"J. I'lb 

?-J-oQ 

!1'Jo? 

?- J-15:. 
;)-)..11 

,..l- 3D 

Well: /VI5-J.&D 
Site: pH ITvP frid/r!'L 

. 7 
Date Installed: /2../3[JB 
Date Developed: P- /16/1'7 
Dev_ Method: 'tiZe / ttl~P 
Pump Type: /)e, i f /0 'J I 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(ft) Pumping Rate 
(galJonslgpm) 

IvA 
(J-/5 ~)l?C 
... '/---'-
'"=' U 

HI ~ sa 

11- / t.; ~ rc 

J1--/~~eC 

./t ls_ <seC 

Jt /e. -sec 

Rev_O 
MM'ch Xl. 11197 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft): / / Y 7' 
Static Water Level Before(ft): 4851' [3!o( 
Static Water Level After (ft): 2.. I r 0 ' 

Screen Length (ft): __ ... 5_' ____ _ 
Specific Capacity: _______ _ 
Casing 10 (in): ____ .)_" _____ _ 

Water Level Temperature pH 
Reading (Units~ 

(ft. below TOC) 

J-) . L/f /1-,0 2..2 8. 

l.J. q 1)- I 0 1,1--8 

Jl,Q4 /1. • I 7.11) 

) J O-J- I J- 10 7 J I 

)..).'6 J)- , / -1,lJ/ 

J- 1,8 I) J:) -1, '} J.-..-

Site Geologist: ~ n H DW," e 
Drilling Co.: iJDqt+ l..:~~ 
Project: N:J flop Frj il~ 
Project Number:--.;;~;..:,'.;;..6~1, ______ _ 
Sheet No. ?- of ___ :1-__ _ 

SpecifiC Turbidity Remarks 
Conductance (NTU) (odor, color, etc.) 

(microsiemenslcm) 

c~'vA~.e __ ~ 
j,uS- 1:1- -/~ 

A.~b~ 

1. 0 LI :l- (~ 
~O_ .A.~ 

)- 0 J 'l.- -~ 

~ ... '" ... _.J2ItJ 
0, 'I~ , rL 

.-. A_..LIpl 
.--v~ 

/.0').. :).- ~ . 
-PWlttL -ueIf. 

1.1. c'J- ':).- (~_2.~ 
J, ./JIO< ..4."..~ 
t;11' "-- .11l11 ~ ,. 



Time 

oJ-O, 
O:HI 

D'-33 
OJ·llb 

o)-lIQ 

O~td 

Well: M 5 - J q 5 
Site: AIl'loP Fritlle'-I 
Date Installed: 12/70z' 
Date Developed: h / i 7 It! 1 
Dev. Method: ~&lr,t.! I Pump 
Pump Type:_ht:L.L.Wo ...... I ___ _ 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(tt) Pumping Rate 

(gallonslgpm) 

Nil It /9, ?f?c 

J I L (/ JLC 

/i-/].,'i)/jft-

I L / it; "JpL-

Rev. 0 
March 27, 1997 

MONITORING WELL DEVELOPMENT RECORD 

, 
Depth to Bottom (tt): _2_7~.=-~ ____ _ 

Static Water Level Before(tt): 1'l3 I 73' e 7IX 

Static Water Level Atter (ft): I <'i L-6 

Screen Length (tt):_-..:.,-"-O _____ _ 

Specific Capacity: _______ _ 

Casing 10 (in): __ '_) _" _____ _ 

Water Level Temperature pH 

Reading (unils~ 
(ft. below TOC) 

I~ ,7} Itr 2.- G,q] 

II?, t.Ju J~, ).- ,h,jf 

d? l8 IS,t, ~. ~f1 

)~ tv /7l,b ~ .'?jg 

Site Geologist: 131" yn #utl].-e 
Drilling Co.: . 13DQYt- k.onfJj'(J(/Y 
Project: N.If(of FVd{e\/ 
Project Number:_.Jo:G.,L.96~b:_._ __ ' ____ _ 
Sheet No. J of _.a..-__ 

SpecifiC Turbidity Remarits 
Conductance (NTU) (odor, color, etc.) 

(microsiemens/cm) 

I.ll ,Q'l.1_f ~ <.fr.:;;d..~ ~ L ... A. 

J.14 b . /'PdA 
A_~ 

L 1'1 ?-:l- /~ 
~ 

/.13 P"Lf r.~.fJ . • ~ Af1.~ 
~0J;8 ~~(/ 

V () 



Time 

J.40 (, 

'J.. LJ Jb 

0101 

1\ lib 

1'1111 

(J1't6 

Well: M5 ,-;.q :I 
Site: NJ- BoP (rid/tlj 
Date Installed: i L /7/ 'I J 
Date Developed: I). / /6 /q 7 
Dev. Method: 51JY9f! / ltirnf 
Pump Type: Red, r Iv 2-

Estimated 

Sediment 

Thickness 

(ft) 

Cumulative 

Water 

Volume or 

Pumping Rate 

(gallonslgpm) 

11-/ Cf5fC 

I L J fli(,f 

il--l II ~(?v 

Rev. 0 
Mardt 27.1997 

I 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bo«om (ft): _-,-,-8...;...1_2_~ ___ _ 

Static Water Level Before(ft): I '1{, 68' 
Static Water Level After (ft): / S ,11 J 

I 
Screen Length (ft):_2 .... · _____ _ 

Specific Capacity:_-:-_____ _ 
rl 

Casing 10 (in): _....::;) ______ _ 

Water level 

Reading 

(ft. below TOC) 

I~ ~I 

Temperature 

(Units......:£.j 

I b. Jl 

/J.; 6 

Ic3 

I 1) , , 

pH 

"I,{Jh 

'7,OJ) 

7, b II 

1.0'3 

Site Geologist: Dry'" Ill> W :;..e 
Dril~ing Co.: BQf{ri: L:~;t~C 
ProJect: N r.}o P Fri.ller-
Project Number:, __ b""'lu6Uijb:--____ _ 
Sheet No.) of --f/---

Specific 

Conductance 

(microsiemenslcm) 

1.01 

) otj{ 

',0 b 

/. 0 /.:, 

I, £) {, 

Turbidity 
(NTU) 

!)r 

b I 

I 

o 

(J 

o 

Remarts 
(odor, color, etc.) 

~v V 

(~ 

AA"A ,/'1. ~ 



Time 

:J.-3I;'Lf 

y.fo/ 
")-Lj 'f 
J.LJ I! 
J.Y3D 

11-131 

).LfLJf 

J.YLf1 

DIDO 

b Ie')... 
DII, 
aJl~ 

()I~() 

OlJL/ 

Well: M 5·- :J. '1 D 
Site: N'J no l' Erid/f?\i 
Date Installed: /2.!,,/tJ 
Date Developed: /;//6 jq7 

Dev. Method: 5'ufjC! .~=L~P 
Pump Type: Bed [0 . 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(ft) Pumping Rate 

(gallonSlgpm) 

N4 11-. lJ;~['c 

I~ If jec 

I L J J) SPe. 

JL/r;l)u 

JL 111ft 

I L / 5 "iPL 

,L i1J..55f? 
t' 

Rrt.O 
~Z7.'!lt7 

MONITORING WELL DEVELOPMENT RECORD 

( 

Depth to Bottom (ft): / j Co "7 
-~-----

Static Water Level Before(ft): 17 f 6 f ' 
Static Water Level After (ft): / y '/. 0 ' 

Screen Length (ft):_..L.~·_' _____ _ 

Site Geologist: 13rYh !/ow~e 

~::CON!~~ ~o;:w.: 
Project Number:,_6:;..tt~6~6 ________ _ 

Specific Capacily: _______ _ Sheet No. I of :l-
Casing 10 (in): _____ ?_'_' _____ _ 

Water level Temperature pH Specific Turbidity Remarb 
Reading (units~ Conductance (NTU) (odor, color, etc.) 

(ft. below TOe) (microslemenslcm) 

1"7. (,3' 1"1. ') _l.yb ·8f>LI 9'1'1 .~ ~,;j".Iwr-
. _v,,-JlI_ A.J!lI 

"2 D Il- I j.. 6 /,33 l-'23 ?--3 /1iAi 
- ~JIIi£ 

,Q,f2- 1]..·.3 7,:1-"1 I, t} 3 14_ ~ 
~a.- .A .,/.1 

19 )~ L.1 ,- 1,J!l I () 'I 10 I~ 
~JV~ 

J~IQg J') ,r; '1')1 J b L/ 1 /tb..:'... 

~~ 
let Ir JJ. . t..j '7,) 7 /,01 ~ dth 

AA • .... ,A" ~-11KI"1l. 
.l1t. 7") /J " I,JI 1,0 LI 113 (1i1.4J~.~ v 

~~A,eI!,. 
I 



Time 

01'1, 
D I'll 

10) vO' 
0).0");-

o J.JI) 

~J.I" 
oJ. JJ) 

(') l-~ 1-

o').41} 

t))-1I7 

O~Q 

Well: M5 ." ').10 
Site: 1i1 Rep IridlC,/ 
Date Installed: /2./&/7 7 

Date Developed: f).//bI41 
Dev. Method: fUYjf? !?U"'f 
Pump Type: Red; rIo ').. 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(ft) Pumping Rate 

(gallonslgpm) 

NA Ii / Lf.( fl! v 

IL /4. 'f .,ec 

it /1] _'-PC 

JL / 4.1; '5f{ 

, '-I" ~e(. 

, lti'lSoSflC 

Rev. 0 
MaR:h 27, '997 

MONITORING WELL DEVELOPMENT RECORD 

/ 

Depth to Bottom (ft): ~/.-.::::J~(_ .. _7 ____ _ 

Static Water Level Before(ft): 0, bJ ' 
Static Water Level After (ft): Iii, 't ' 

I 

Screen Length (ft):_....<..5 _____ _ 

Specific Capacity: _______ _ 

Casing 10 (in): _~7_/1 _____ _ 

Water Level Temperature pH 

Reading (units...:£...) 

(ft. below TOC) 

11, &7 /1.,1 7·17 _. 

ItJ· ') J IJ.. I --;.)7 

ICI. YI () • LI 7.] 

Iq,4q il·l_ ·7.27 

~ 'iJt 
11, 'flf 1).7 7]..7 

Jt(,YD J) . b "I. J 6 

Site Geologist: 8yyn IIvwz.-e 
Drilling Co.: !3oflrt ~chfJ9e41" 
Project: IV 1 /(OP Fr,dlffy 
Project Number: 6tfhb I 

~~~------------
Sheet No.~ of ___.-'-__ _ 

Specific Turbidity Rem8f1(s 
Conductance (NTU) (Odor, color, etc.) 

(microsiemensicm) 

/. 0 tt 33 r.kv. 
·AAAMlL ~ 

/.0] II ~ 
A, ~n... ~ 

} . D L/ 1-,_ /~ 
~£-~ 

/, () J I~ ~ 
~_ A.~A 

I. PLf (, ~ 
""n-~ 

J 0] J ~~,~ .J~ ,.,L 

~5Yo£~rMA 
V 

v 1 

...... 



Time 

"oJ 

I?/~ 

Well: M S'- )07 
Site: NJ HOI) !ridley 
Date Installed: J D /1- b 197 
Date Developed: I' 117/q 7 

Dev. Method:!iJl- "ad P""'f 
Pump Type: t=JfrJ? ~o{ 

Estimated 

Sediment 

Thickness 

(ft) 

f'.IA 

Cumulative 

Water 

Volume or 

Pumping Rate 

(gallonslgpm) 

/. (., 

Rev. 0 
March 27.1997 

I'"' 

MONITORING WELL DEVELOPMENT RECORD 

/ 

Depth to Bottom (ft): '). 7.r 
Static Water Level 8efore(ft): ''', r) J-

Static Water Level After (ft): /1. )'( 
Screen Length (ft):_~C!_, 9.L..-~ ___ _ 
Specific Capacity: _______ _ 

Casing 10 (in): _~).._,., _____ _ 

Water Level 

Reading 

(ft. below TOC) 

lei 6J; 
, Q,I.1 

/'1. 62 

Temperature 

(units~ 

/3. 7 

J] I 

d.l 

13.7 

pH 

;;, s 7 

/, If? 

Site Geologist: /J I lIb h() e 
• 

Drilling Co.: -U.BJ!!oq1.Lr-lt~~-----
Project: IV:If{ 0 f r y;dle¥ 
Project Number:_.....::G;...:9:...J16~6_' _____ _ 

Sheet NO._' _ of ---,' __ _ 

Specific 

Conductance 

(microsiemenslcm) 

, ~qJ 

Turbidity 

(NTU) 

Remarks 
(odor, color, etc.) 

/0 t'"aAJJ ........ ~ ~ A~ • 



Time 

Well: IV] 5 - J D,J 
Site: N.1 R 0 f E~~7et 
Date Installed: ~D7 

Date Developed: II/ n /Q i 
Dev. Method: S'tfrJ f dod DI.Jt~p 

G d I Pump Type:· rUn tl15 

Estimated 

Sediment 

Thickness 

(ft) 

Cumulative 

Water 

Volume or 

Pumping Rate 

(gallonslgpm) 

Rev. 0 
~27.1gg7 

MONITORING WELL DEVELOPMENT RECORD 
/ 

Depth to Bottom (ft): _--"1:..:.;.:,.7.,;;:",8 __ --.-_ 
) 

Static Water Level Before(ft): /1/7 '] 
Static Water Level After (ft): 1'I'yJ.. 

/ 

Screen Length (ft): __ 4..L..·-,;..:1 O~ ___ _ 

Specific Capacity:. _______ _ 

Casing 10 (in): _J.. _______ _ 

Water Level 

Reading 

(ft. below TOC) 

Iq 11 

Temperature 

(units~ 
pH 

Site Geologist: 8, lIowte 
Dril~ing Co.: _ BQIJr± -:1),t'lJ~r 
ProJect: /V-.:J It V PEr, ill¥-
Project Number:_.....::b~q ...... 6~b~ ____ _ 
Sheet NO.~ of _ ..... 1 __ 

SpecIfic 

Conductance 

(microsiemenslcm) 

Turbidity 

(NTU) 

Remarks 

(odor, color, etc.) 

~. 0 h I q 1"7 J.- i 0 , b b ' b fj /. 0)- 'J- ?- /llftA (J 0 
Itt 1-:2- ., l )cl,'7?- )Oil(" 1,1() /~nJ- !>. /~ 

o 

If 



Time 

, J lie 
H2O 

13'''' 
H\' 

J t,01 
I'll, 
/1/),4 
1'/ )q 
1';011 
I~,g 

~').3s 

ls-tt7 
/601, 
Ib-h 

Well: MS - )0 D 
Site: N~ RUp &;d{~~ 
Date Installed: I 0 b~ )q 7 
Date Developed: nIp 111 
Oev. Method: ) itl?,{' tI nd fUl!!p 

Pump Type: ittitGY I1t11195 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(ft) Pumping Rate 

(gallonslgpm) 

NA 2.1-

,v 

, 
,:, 

Re¥.O 
. March 27.1997 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft): ---.9.-,--1_·'1 __ 
Static Water Level Before(ft): Iq. 65' 
Static Water Level After (ft): /1.]1 

I 
Screen Length (ft):_--..-:4.L-·,JL8 ___ _ 
Specific Capacity: _______ _ 

Casing 10 (in): _--L-)' _/1 _____ _ 

Water Level Temperature pH 

Reading .~ (unIts . 

(ft. below TOC) 

J'I,bI - -
- c,.. ,,- (',v7 

11, til ,?, 6 Ii 
J 1. q .- -
- Ie' b t. If! 

J4,7h II) L/ t. 1-

,'1.1 .- -
- /c,l It, I) 
- IC.JL 6 )J 

If,70 In I L.rl 
.- /0.'1 (1 J.{p 
- q, 1 6. tt1 

",71 q It( 6,fJ-
,Q.1Q 'f.b 6,i}b 

Site Geologist: L_ ...... iI ..... o_W_2_t ___ _ 
Drilling Co.: _ ~H~ t ~~NJY!dt 
Project: N.J. RDL Fnd(~ 
Project Number:_..loi6:...L9~t.:...6 _____ _ 

Sheet NO.~ of ..-;1 __ _ 

Specific Turbidity Remarks 

Conductance (NTU) (odor, color. etc.) 

(microsiemens/cm) 

- - p~"p .... 0 s~"' .. '" 

J.I/ 1r/qt ~ ...J-.. III 'J - J,.,~ ... ,.. 

/,'1/ Ill- ql!,:I2A. I'r;~ 
- - v It. (/ 

IILJl.. Q9Q'" lNA-L~~Aa. ~ Jltm.r.,.. f'!'~~'-;' I 

J4:J- t:1IR -i- ~ *.#..~ -~.~~ ~ 
.1 

w 
- -

I 17 JI .L,~1J. ~. 

I ~ tJ It{ LJ"::;J ·v~ 
1,11 'J.-lJ' ~~~ '/ -J.. oA,,~l ~ 

....... "'--"II1"lll 

J.J~ 3).. S"l\'l\.d~'L~'{Ci~d..l_ (J 

I ttl S- ilear """ KJ' k- ~..wn... 
Iljl 3/' _tl 'LA, ~-..1... ~ ). Dr ;"';"1Am.. 
I, 4/1- /').. ~ U 

., 



Time 

l?fJ-O 

I b (),;-
Jb IT> 
Jb ).0 

16)..l--
/fJ3!' 

i~37 
161~ 

i b" D 
/701) 

-

Well: f/1) ~ 11 .~ 
Site: N:J. R 
Date Installed: i I 11(0 l ')1 

Date Developed: , ~ / " 11, 
Dev. Method: 5t./Y )c- ( P'lYl~ 
Pump Type:_...::\-U~L:.:.;t ':-..-__ _ 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(ft) Pumping Rate 

(gallon5lg pm) 

,VA IL/ 1I5 CC 
j L / irJ ~ec 

I L/ 4f 5l'c 

I L / c/ j Ct: 

JL/'IfCC 

ILl DJ5ec 

Rev. 0 
March 27.1997 

I j 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft): --=-:.,?~. 7~:J-____ _ 

Static Water Level Before(ft): ,q.) 3 87bC 

Static Water Level After (ft): /1. 18 81vc. 
I 

Screen Length (ft):_-L/~O _____ _ 

Specific Capacity: _______ _ 

Casing 10 (in): ':2 _0 _____ _ 

-
Water Level Temperature pH 

Reading 
(1 

(units~ 

(ft. below TOC) 

19,23 Iq [l,bO 

li.ltj~ 111 /, /1-

lq.H 1'J,b r.. 'ILl 

)'/ • ."15 ) 1,1 t,77 

11,1'& J 1· ~ L.71) 

)C]. 38 1'1, i b,?t, 

Site Geologist: ~ (y n 110 'rl~e 
Drilling Co.: Jjo(j~t L~l1QJi~qy 
ProJect: NT RoE Ft,r1L~1 __ 
Project Number:,_6!::...q~tub:._ _____ _ 

Sheet No.-1- of _....!.I __ 

Specific Turbidity RemarkS 

Conductance (NTU) (odor. color. etc.) 

(microsiemenslcm) 

I. J£, ID"1 .~~J.IJ. ~ 
1,3/; jf' .~ Vt. 

(f 

A.iA.A,J ~ 
I. J 1/ _i.-L IlMl 

- ..;~ A.!€.ll 
J. 33 30 I i.AA 

/..,.,., _ A.~ 

I,) L/ L fLt. 
.. A AJi 

/,33 n (At. /~ / .. _/J ___ 

~ 10 ~ /M/JIA A V 
V , 

~.....J... 



Time 

i r'i I) 
IboO 
Ibb] 

I b 1"-
)6/'7 
I b11) 

163).. 
I/,L/f 
Jb 'fg 
)70(1 

/102-

/11, 
J 1Jf 

;7'30 

Well: M S·- "311. 
Site: NI. Bo r Frj d/~y 
Date Installed: 1 I I u~ I') 7 

Date Developed: I 11 / , I q 1 . 

Dev. Method: 5:Jfe ~,:p 
Pump Type: R /= ~ 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(ft) Pumping Rate 

(gallonslgpm) 

NA J L / ~ 5N. 

1'- J 1J5fD 

JI- I~ 'lpe 

)[/r5C?C 

jL / :; 5'ec 

I L / t.; s C?er 

II- / t; 5~ 

)L /1) 5tc. 

Rev. 0 
March 27, 1997 

/<,1-

MONITORING WELL DEVELOPMENT RECORD 

, 
Depth to Bottom (ft): __ "1_(._(, ___ _ 

Static Water Level Before(ft): I '1, ,2- (JJ If '11) 

Site Geologist: 13 r-y h JI D wye 
Dril~ing Co.: l3c~(t l.o.hf~~Qr 
ProJect: N:r f\ lJ P [D~ _ Static Water Level After (ft): z, 7 ';) I 

Screen Length (ft):_--=.!)_' ____ _ Project Number:_~6....:.q~6~6 _____ _ 

Specific Capacity: _______ _ Sheet No._' _ of 2..-
)I 

Casing 10 (in): ___ :l-_____ _ 

Water Level Temperature pH Specific Turbidity Remarb 
Reading (units~ Conductance (NTU) (odor, color, etc.) 

(ft. below TOC) (microsiemenslcm) 

I q. 1 2... J r;, , (, 36 2,).8 ~, ~d",'IJl rL.~ ..LA a 

J..b·q). ) ~.::1 h .l(b J .1-/ _f': ~.~!.J. -wk 
AA._A ~ 

:;. I .J? I r;, h b.qq 'J. ,J--I Q dzL fJ.:0. Jr -=rrhi aA.. ~ 
AA.oAAA ~ v-

). 7. :1 "3 . ~ (I I ' I:.qq 'J.- ,,1 0 I~ .1..7/. .J-IJ.. trkl 
...... ~~ v 

~ 7,}. q }/)'?> b,er1 'J , ,9 1J ~ .IZ~~ LA nLn 
-A (r 

9- 7,J.- q I,,~ b,1cJ '2-IJ~ 0 ~/. /J1!u."1I.. ..L /J .... . _l~ 
~~ V 

-L1.~.2.~ ) ~. I tj 1.0 :J ,/7 0 ~, j~1 _'" /J_ ~ 
~' A..,Q11 (f 

J-·7. J 0 I r, 1) 7. ()J.- o;l. II '6 0 (JI:Il, \ .I.·.A_ Il tt1Ln 
,- (j f/ 



Time 

11 1-/ ( 

Well: M 51/ J... 
Site: NJ.-/lOP frlOler Date Installed: "/1"5'/2 
Date Developed: pll 'lq 7 

Dev. Method: 5vt'?(] / f"fnP 
Pump Type: 8 ed, tro 'l- ' 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(tt) Pumping Rate 

(gallonslgpm) 

f\/A /f) I) {PC 

Rw.O 
Mard'l21. '997 

I.> 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft): __ .---;'1,-(_" _( ___ _ 

Static Water Level Before(ft): ) q. 12 

Static Water Level After (ft): L 7 ~ I 

- ; 
Screen Length (tt): __ s"--_____ _ 

Site Geologist: g; \} n I/o 1-./,7 e 
Drilling Co.: [ll4r ~ ,L()~::YPl)= 
Project: N] )j t.: P & LIl1P.y-
Project Number:_..::;.6~?_6_b ______ _ 

SpeCific Capacity: ________ _ Sheet No.~ of __ 2-__ _ 
ij Casing 10 (in): _~) _______ _ 

Water Level Temperature pH SpecifiC Turbidity RemarkS 
Reading (units~ Conductance (NTU) (odor. color. etc.) 

(ft. below TOC) (microsiemenslcm) 

-

~J 7. J I I )" I L./ 7. c'J )- ,Ig :l- /k J p~·J). J. ,D. -~ --
-.Lftih J!..,/)L o.A-!Jh" 

v d UI ,O~A 
(J 

; 



Time 

ItP.;tfJ 

17v Z. 

f7 0 7 
i7/3 

i7/r-
17/~ 

/7/8 
17L1 
12JcJ 
174£_ 
IBod 
i815 
18Id 

J8M'.. 

Rev. 0 
Mard'I rr. '997 

1'-

MONITORING WELL DEVELOPMENT RECORD 

Well: M S - 3 \ D Depth to Bottom (ft): /l 7. c.. 

Site: &tfo/' .c"c(jJU::/ Static Water Level Before(ft): 18o~-
Date Installed: I t - \ 4- - ') 1 Static Water Level After (ft): 10.2 • ·74' ' 

Date DevelOped: IL - 15 - 'J "7 Screen Length (ft.): :5- , 

Dev. Method: .5dd /'V;..?J'"/, v S·'-II} oL Specific Capacity: _______ _ 

Pump Type: 6u·J./,NJ}~o~ Casing 10 (in): Z. ,. 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(ft) Pumping Rate 

(ga UonSlg pm) 

-

Nk II. .:..v 9 5~~ 

- -
- -
- -

/L,;v /J5£~ 

- --
.- Il. /~I /'~5~·':" 

- V(/ .... /"~r(''--

- JL u-l ;:775~(' - IL i~ Jf.'JS"£':' - IlL I,;) /J. 1 )~C-

- 1'1.,·/1/6·2. )t. (.. 

1}t5 .J/~ 

I"/'-!S}I L 

~ 

Water Level 

Reading 

(ft. below TOC) 

//-jv.s-

' /80 ;>-

~ /805 

-
_. 

-
-----

.:5J.z..~ 

- .-

51. a:;" 

54,IJ 
51: i, 
::if,?7 

, C) 19 
I 'J. (\ .J 

L 

Temperature 

(Units~ 

.-
IIj,6 / 

;,;. /8 t:. ~ 

-
_. 
-

----

-
17 0 

;..;,? 

/-J ~ 
/i·if 

/.i. z, 
If, I 

pH 

-

bJ. 

~ t:.. t (J 

-
-

-----
-

6-,7 
v: C: z 
2.' 

lG.t5 
16',(;9' 
t:,~ 

to' ,b ~ 

B~.J'N I/c.,,.~ vr / 
Site Geologist: ¥..r..c,t ~ J 1- d,oJ 

Drilling Co.: 8o~f- LOA'i'6"¥ 
Project: N / ~ 11" ~ee:.cK 
Project Number: __ 6~9_~ ___ ~ _____ _ 

Sheet No. I of Z-

Specific Turbidity Remarks 
Conductance (NTU) (odor. color. etc.) 

(microsiemenslcm) 

. - 4),. r t. dll r ,y-..,. 
./ 1?81- /" 2.~ ~'/4 I'UM-./ /oI'~} 

4 t' ~82- l..,. Z:5 3bJ1"z- t::!. 11;.f A. - S I C/t.¥J 
- ~.,<Ct:r.I off .,,f,~,£ ~~-<? 

- ~£iO~ J/.y"..-c/ 
- - ua#z 
~ - "'5IrAc/ $6,,"-~.?£.o#. " _. 

<..... ~ -=, -
1"' 0, .> f~I"" G.-.cy 

/ ' cJ3 p~ ~o~/z~Sv~~ 
./. cJ l.. /tff // 
/' dJ 170 " / o~ ~I 51. CIo'-r,lL\.~cI"j·eJV 

./ 
I.U</ 114 51. C!/G.//) ~fjal-lz. 

:>/.,J~/~ 



(8 

Rev. 0 
March 27.1997 

11 

MONI rORING WELL DEVELOPMENT RECORD 

Well: A' 5-J / JJ Depth to Bottom (ft): ___ /_2_7_2 ___ _ Site Geologist: -.:.::B;.;,. . .;...:/-I..;;.;Qvv=~ ______ _ 

Site: ;V/Jfup I-"/.?IOLEY Static Water Level 8efore(ft): ,?t>. OJ- Drilling Co.: 8o.-1;c.,t- LOA/G v~",1C. 

Date Installed: II - \ 4 - '7., Static Water Level After (ft): /02 74- Project: /V'/.-eop Ftf'/OLC-Y 

Date Developed: I Z . 15 -1 7 Screen Length (ft): ___ 5_'_. ___ _ Project Number. <O~6.~ ---------------------Dev. Method: S </8. /,u,-;.w·' -t (;CJ'f~ Specific Capacity: _________ _ Sheet No. 2- of "2-

Pump Type: 6/" ........ ....vP"":o..) Casing 10 (in): ____ 2_'· _____ _ 

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks 
Sediment Water Reading (unils----.J Conductance (NTU) (odor. color. etc.) 
Thickness Volume or (ft. below TOe) (microsiemenslcm) 

(ft) Pumpjng Rate 

(gallonslgpm) ~ylUI L 
1,0 0 .- I£,-/o/L" c. 1-'1. 77 /:/. ~ C·.{j // ~. '-/ /f/t;I 2.-2°#Z. S~ft_ 

~,~t.(. - - - - - - - Ik:rit/-t 27c,..vZ. 

/73cJ - Ii. ;.y 'H;J~';;' ./e) I. 'j J jq. ,- 6_7f /- a <f' aZb Z7o~ 74-.1,uirl.. 

/~4~ - I,-,,,.J / Z L j)",- i ~f. 80 .i~~ 3 C_Cj /0/ 7if ZfollL. ;:;;J~"1 ~ 
ZOc)D - Ii. ,,.) ll.¥i::.c:'- 101. 6)' Lf t'.lo L () 3 /)6 II CIA.,/y rif'« 

2 0 /S - IL ,,.) 12-. ->usL'- jtJZ I, 
/' 

l.f « 613 /.ot:,C 1'0 11 ~/., ",I.., 
- /Li .--I It (..' ;r' ~ 1I:"1.l '1 ~ I t/- '-f 67r( le)l!' ~7 tI f I. C/·~017_ 

, 
Z"Jo 

t 
I 



rrme 

)..2. ,8 

:l- ~Jb 

'1.- 3/if 

1 ~ J J 

;33, 
)-'3~b 

~3'O 

J.. 400 

Well: tJ.S- )J-5 

Site: )/]:. /iDe Ftidlev 
Date Installed: /2-/9/ j 7 

Date Developed: I.ljr:L,!.9.. 7 
Dev. Method: j~'ryf? i fump 
Pump Type: ...... Vu.\0;;1o.il.I.../ ___ _ 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(tt) Pumping Rate 

(gallonslgpm) 

;VA Illf ~('v 

11- /G/'Jct. 

/1. / a '5ec. 

I L IR 5e.C. 

w J L/ ~ 5eC. 

Rev. 0 
MIIeh Xl. '997 

/(:; 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (tt): __ 2_b_' _, ___ _ 

Static Water level Before(ft): ; 1. 74 8'ToC 
Static Water Level After (tt): I 'l, 5' tJ 

I 
Screen Length (ft):_cL IJ~ _____ _ 

Specific Capacity:~ ______ _ 

Casing 10 (in): __ '}_/_' ______ _ 

Wa1erLevel Temperature pH 

Reading (units D(_ ) 

(ft. below TOC) 

) 1.1 '-I j ~·6 b, '71 

:1-0, () /~,L/ "1,2-
/1, CJq 18, b £,73 

leI. qq 1'8 'I 17 '1L/ 

11. tit;? J 5i q 6.·1i./ 

Site Geologist: Bryn tlow], e 
Drilling Co.: JJCfJl= tQn-4Jt~QY 
Project: A/I EP e... FYI!-'~-'L 
Project Number:_~b,,",rr....t.;...6~ _____ _ 
Sheet No. I of __ , __ _ 

Specific TurtJidity Remms 
Conductance (Nru) (odor, color, etc.) 

(microsiemenslcm) 

i, ')11 Q9'1 ~~·J.I·~ 
'ALtL A .. .Ji 

I. J l, 13 I'~~ 
.... A. I Q.. .Ao J.IlIY 

I, )7 ?-D v4{ 
.... " AlN?J?i! 

'13[, "'2.-1 ~ 
~N!if 

J. 3 7 /~ ~ J -~ 

t'la,,~ -~-~ 
A.- I £'.5 I'IAI1/J_ 

t' 



Trme 

, 

I 

) aJjJ. 

JD5'J 

')./0)",,-

J-IO (' 

) lit.. 

).11'6 

-;.-/.3 I 
)./31) 

'~I 'I h 
1--/,-0 
))..-01 

2J,oli 
,,)./ b 
pJ1 

Well: M 5·, 3'J- :I-
Site: AAf,Of Fr;dley 
Date Installed: /2/;; If 7 

Date Developed: 1J-/1"1117 

Ow. Method: 51J~(! /f~lmr 
Pump Type: R r,::, F 10 :L 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(ft) Pumping Rate 

(gaJlonslgpm) 

Nil J L j);}, oj t:( 

/J.. J,~ '5 (' (. 

)L/1l1u 

jL/Jl5Ct.-

H- /p..-5ec 

} L In ,eL 

1/ L .I u __ ~ec-

t<f!1I. 0 
~1J.,gg7 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft): ~ ...... b,-/ (,-' _6' ___ _ 

Static Water Level Before(ft): 2.-.f, 3 3 

Static Water Level After (ft): 2. 7. J' '-' 
. I 

Screen length (ft):_~~ ______ _ 

Specific Capacity:_~ _____ _ 

Casing 10 (in): _--.;..1-_'_./ _____ _ 

Wa1erLevel Temperature pH 

Reading (Units~ 
(ft. below TOe) 

) ~. 33 17.r 1,(~ 

').7. ~-7 i '7._~ ~.ql 

') 1, ~ r 1"71 {,If 0 

J 7,5 I I bA b .qi} 

J 1.51- .17, I I'L 1Q3 

)7·52-- J b .Ct b,Q4 

) 7 .. fl / b· '8 r;,QI1 

Site Geologist: 8qn f/olN1- e 
Drilling co.:, . /3oqr+ l-~1UIyelZr 
Project: NI n uP EYIf/fe}L 
Project Number:----l:Q:....J1"""'6~6-------
Sheet No. I of _'-__ _ 

Specific Turbidity Remarlc.s 
Conductance (NTU) (odor, color, etc.) 

(microsiemenslcm) 

O,'87/;' '15' .Obi7 tl 1Lm.~L,1./ 

.~~~~ 
1,'33 t;J.- . ~ , ... L1A~ " tJ.!l 

~t! ~(J 

i,35' ::1-2- ~ 
~~ 

},3i)' J't Ia: ... 
~a-- A .oil. 

I. 3(' I} L~ 
·~~ftL 

I, ~ I} 16 (/6~ 

~<Z.. ~ 
I d LJ t;1 ~P!a. ~. 

~ AJiI./1, () 

a 

/') 



Trme 

)-23/ 

J 2-3g 

?J.Jjb 

Well: M 5 .- .1 J-:J: 
Site: tV I;fO~ /:-';('/tJLEJ 

Date Installed: /2../1/ J 7 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(ft) Pumping Rate 

(gallonslgpm) 

;VA 11-111 sec 

HI? /L / iJ- fee 

Rev. 0 
~27. 19i7 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft): E1 C; t;. 

Static Water Level Before(ft): ;J-;-. 3 3 

Static Water level After (ft): __ V::.LUo'W,,-__ 
I 

Screen Length (ft):_~;.L--_____ _ 
Specific Capacity: ________ _ 

./ CaSing 10 (in): _---::.:J-______ _ 

Water level Temperature pH 

Reading (u nits..::.£:...J 
(ft. below TOC) 

J 1. 'i C /1 D 6.11-

:; 7 c; 0 )),0 l ql./ 

Site Geologist: Ik v h HoW' '),- e 
OrilUngCo.: . 8c'ay+I"Z~4'f.~ 
Project: N~ II () P Fe, lit'¥-
Project Number.----:6;..,ifi..ll6~6'__ _____ -

Sheet No. 2- of ;2... ----

Specific Turbidity Remarb 
Conductance (NTU) (odor, COlor, etc.) 

(microsiemenslcm) 

1,1{, I?- ribL. 
..... 

"., ~ 

J,3/; 2- (..M.. \ ~ "'),,-~.., 
~--

V /JANL ... 
(J V 

~-..J. 



.-

Time 

, 

I 

I )o'-1t 
1 .. 04'8 
)/01 

.:2. 10J 

) 1If 
'LJ )~ 

.)./ :JO 

"1.L3J 

:11'11) 
J 14~ 

J ?-oo 

1- 1--0J 

-22/K 

Well: f'1 S-· J 2 D 
Site: N~ 50p Fr;d~ 
Date Installed: 12./.. fJ/ 7 

Date Developed: {J-/ J7/q? 
Dev. Method: ~vZ P / f l1mp 
Pump Type: Ik . flu .2:' 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(tt) Pumping Rate 

(gallonsfgpm) 

NA }L-/I.?U 

IL./b~rt. 

JJ,,/ h ~c(/ 

IL/i; .,Cc 

ILl {"C(,c 

I L 15 sct 

It 1 L/ 'it; rC. 

~f!tI.O 

March Xl. '997 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft): ~/.;:;;..2_':;_L_'. ___ _ 

Static Water Level Before(ft): .J 1.13' !J1t,l(~ 
Static Water Level After (ft): Z C 81· 

". : 
Screen Length (ft):_--.:.'J _____ _ 
Specific Capacity: __ --______ _ 
Casing 10 (in): _~)_;' ______ _ 

Water Level Temperature pH 

Reading (units o[~ ) 

(ft. below TOe) 

)...3. C(3 111 l 'i 1-1 

.17.03 J ~ I '7./6 

J-/o4 11. ·7 I./~ 

2. I } [1 iJ. _ q "".Iq 

) 7,og ) 2 7 .?,2.) 

')..7.0'i? I) . {5 '1,)...7 

2-(, I~ 2...- /") .7? -1,;l I 

Site Geologist: Bryn I-IQw"J-e 

Dril~lng Co.: 8cort. L~~ptJr 
Project: N:r Rof._ FrUlJ.~ 
Projea Number:_b..:.9.:..:~ 6~ ______ _ 
Sheet No. 1 of I'l------

Specific Turbidity Remarts 

Conductance (NTU) (odor, COlOI', etc.) 

(microsiemenslcm) 

o .~/../~ !IJIt/ AJJA .... .N,. ~ 
~/V' ... .1)// 

0, Cf67t{J , ;:l J; ~-'k 
- ... ,.U~ 

j,or:; ~LJ IL 
-" ..., AJ!£l 

I,D b ...., ~ 
~~ 

I, ~ 6 f ~ 
AA..A.II (l.. .AJdi 

/,0 h 10 14AA 
~a. A.o!i 

I,Ob 67 
u 

.J.. -) k-".2. ~ .... 
I~ "JJll\~ 

(j 7 U 



Time 

2-l-~ 0 

)..1-33 

:J,J.-1.Jr; 

:J.-L48 
'--30/ 

l-:pr 

~311 

2- 3 3D 

-J-1JY 
'1 VIr;-

Well: 1'15- 32-- () 
Site: Nl Rop /-y;dlf'l 

/ 
I 

Date Installed: 12,'0' 7 

Date Developed: 12/n /17 
Dev. Method: )I./r'l t? tfUfnP 
Pump Type: Ret F_b ;l--

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(ft) Pumping Rate 

(gallonslgpm) 

NA I L/S'5e{ 

) LI 'i 5ec.. 

IL /s-~fL 

JLl~ ~C( -

IL /~5rc 

I L- Lt; 'j('( 

Rev. 0 
March 27.1997 

zL. 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft): _/:...;2-:::--6_-2_' _-,--__ 

Static Water Level Before(ft): J- 'J-q'J 1 810L 

Static Water Level After (ft): Z c t, . 
I 

Screen Length (ft):_.....:z.& _____ _ 

Specific Capacity: _______ _ 

Casing 10 (in): __ ~_) _11 ______ _ 

Water Level Temperature pH 

Reading (units~ 

(ft. below TOC) 

)b.~L/ /7-. '8 "?/~ 

J.- (" ~ , J 11 (} -1, J') 

J h. 'jj I 13. :L '72-D 

'1 t, I7 JL, b 7. / 7 

Jb.5/b ,],1 -7 n 

1/., . $1/ I 1. 3 l,lL. 

Site Geologist: BY-Vb ){o~Le 
Drilling Co.: !3oat:+ L..~!"PY&qy 
Project: N ~ f( u P Fr I ~r 
Project Number:--=b~1:_:6~b ______ _ 

Sheet No._;)_ of ~ 

Specific Turbidity Remams 
Conductance (NTU) (odor, color, etc.) 

(microsiemens/cm) 

I, 0 b I)' ~ 
-~(2- A-..,.pl 

I 0 q Ij ~-
A.~~ 

}, of/ 37 E~ 
~IZ-~ 

/, D) '-I ~ 
~fl-~ 

/ I Dq L/ I~ 
-"'Lo AA#& D A.J.l 

1.0 'L !·l /'~ ~-

1.. .~ ~k ""- <S 
t' AA~ 

~ 

o 



, 
TIme 

I 
I 

IRog 
laoq 

urn 
I ~ ~I{ 

J~ LJ b 

1~4~ 

,q()/ 

1'130 
1'1]1-1 

}q41J 

Well: MS,· 335 
Site: N:J-~r)P trid/e'l 
Date Installed: IL.l L ';Y 7 

Date Developed: J2-lrzllf7 
Dev. Method: S unle / I}'m P 

Pump Type: wil r~mp I 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(ft) Pumping Rate 

(gallonstgpm) 

I.JA IL I If} sec-

It- /16 SU 

I 1- /J.1. {i!t... 

/1- I '8 Sf(.. 

It /H) ;fc--

~ ) L J ?J ".IC'(. 

Rev. 0 
~'Z1.1997 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft): __ 2.._7_' ___ _ 

Static Water level Before(ft): f 1, q -5 lfm. 

Static Water Level After (ft): ]. I . 1r'~ 
Screen length {ft):_...;...'.:....D _' _____ _ 

Specific Capacity:. _______ _ 
, , 

Casing 10 (in): _...;...~) _______ _ 

Water Level Temperature pH 

Reading (units~ 
(ft. below TOC) 

n, qr; It), "I ·1,5lJ 

20,'-11- IS,g ·1/). 3 

J q:'lfl..- Jq.AhJ '"J.) b 

2h /)")... )q,q '1,~J 

J-1.7// ,~.'?{ '1.'3~ 

) I,&(//) J c/. 0 " J'3 

Site Geologist: BrJo flQw;..-e 
Drilling Co.: ~'({Y-l- LDnqy..elr 
Project: N1:. P. 0 P EiLdLey 
Projed Number:._.....:6~q;..:6~b~ _____ _ 

Sheet No. I of --J. __ _ 

Specific Turbidity Remarb 
Conductance (NTU) (odor. color. etc.) 

(microsiemens/cm ) 

o "OL/ lIqqt III'hw ~I \ -uA. -,? ~ ,.<Pt,. . 

. u 
", .1At .IHJtI.IiJeI 

/). f'lD 170 _R.:lJJ. oaj ~ ~ t£,. 
~~. A~ " 

\) • J;' J1 ~~J "- .. 111 ~.~trkt 
lA.A. ~a. .~:~.(7 c.....c...J 

O.'i~?? q'lt/ .AIL {/J ~A J ~Af!.~ /IV 

.... 
17 A j~~. J...I ~ J.,j} ~ 

) 

-f:W,cPnJ 
C.~I1 11)6 A.~~ 

·~u~~. 
OJ f77 g .. ~ V.II, A.~ ~ 

A 76 (/ /Ul/~" ~ 
(J 



I Trme 

/ r; r-J 
liOl-

I' f~ 
Ibn 

}bJ1 

/('4 b 
/bl)C 

)701 

)701./ 

1116 
1114 

173'3 
113~ 

17L}b 
I ~ ~'O 

180 I 

Well: M7'- 73 L 
Site: NT ~op' ·-fj-y-jJ-'-,f'.-Y-
Date Installed: 12. j 1/ r I 
Date Developed: I) J n /f 1 
Dev. Method: .5v~~,O fPump 
Pump Type: Brzi.J F.l!z :J, 

Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(tt) Pumping Rate 

(gallonstgpm) 

,VA iLjlL5fc 

/LI }2"4 Pt_ 

l1--b7,ec 

I L /1/Mrc 

,/.. /4lJsC{· 

It /W'lec., 

J L 1,9. Srl-

/1-- /"..5 p"" 

W It.. /,.,25 ee. 

Rev. 0 
March 'Z7. , gg7 

L Of 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft): _:....7-=-~_· 9 ____ _ 

Static Water level Before(ft): /1·8'i /JTV~ 

Static Water Level After (ft): eta (. I 
I 

Screen Length (ft):_~£ _____ _ 

Specific Capacity:_...,.--_____ _ 
1/ Casing 10 (in): __ ) ______ _ 

Wa1erLevel Temperature pH 

Reading (units~ 
(ft. below TOC) 

11,~~ 1'1, I, ''71.'76 

,r.b 1- n,~ 7,/4 

3'&.16 /'1,1/ ',.oI) 

3Q,36 n.b l,e I 

L!ll,33 J1,4 71 QO 

i/o. D'7 n.'! 6, 'I'i' 

110. If ff /7,) t,. ql{ 

'10' 5' /1. ; 6. Cfb 

LJ O. (, I I 'J, 1- i·, q~-

Site Geologist: f1rvn lIowz-f. 
Drilling Co.: pcqrt~ L~ 
ProJect: N :IJvf E.~idl.r..y. 
Project Number. ........ 6u2..=.£.l:..6 _____ _ 

Sheet No. I of I -"'""'---

Specific Turbidity Remarks 
Conductance (NTU) (odor, color, etc.) 

(microsiemenslcm) 

,q/ 944 ~.~d.j 
. J/""n",,-~ 

) /I 1o~ f~ 
AAo AD fl.oLl 

J,30 q,R ~ 
..... A~ AIJZRl 

I. ,1 103 ~ 
A, ~.~ 

) I Y b '3LJ ItJ~ 
~fL AIfl.Il 

I, 11'1 '17 ~ 
..."" .A~. 

) I r I J4 ~ 
A1 . .". ~ .. ...,... 

i I 'f I ,6 ~~ 
~ 

j, L1- q . 



! rrme 
I 

I 
! 

1I,3J 

J6 L{.g 

1100 

n01 

111'1 

Ulfj 

1'111 

113'1 

Well: ~5 -3~ I) 
S~e: fa Ao fridlf!\L 
Date Installed: II ~ j '1' 9 'f 
Date Developed: ''''' 1"7/t!7 

0... Method: ~u~~/"''''= 
Pump Type: f'I£1 0 2- / 

Estimated 

Sediment 
Thickness 

(ft) 

NA. 

Cumulative 

Water 

Volume or 
Pumping Rate 
(gaJlonstgpm) 

) L /5" oS Pc. 

Ii /"~l'<-

Rf!Y.O 

MIreh V. '997 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft): _i _Z-_U_. 3 ___ _ 

Static Water Level Before(ft): ) O. 1'3 070C 

Static Water Level After (ft): j j . ~ '.J '1-----
Screen Length (ft); __ "_" _____ _ 

Specific Capacity: _______ _ 

Casing 10 (in): _--"-2_'1 _____ _ 

Wa1erLevel 

Reading 

(ft. below TOC) 

1-0,l] 

'l..,,/ 

.V.36 

Temperature 

(units~ 

13,1-

l3.. r 

/3. t./ 

pH 

b·YD 

J.) 0 

'1,/7 

'7,,7 

Site Geologist: Bryn Hew;t: 
Drilling Co.: . Bct/yf' t,W_'!Y'r 
Project: NJ.f1of FYI/J(q 
Project Number.--=.{,....:.,t!:;..;16;..... _____ _ 

Sheet No. J of l-.......;"'----

Specific 

Conductance 

(microsiemens/cm) 

,qq 

j,o'-l 

/, D'7 

Turbidity 
(NTU) 

'11 

33 

16 

v 

Remarks 
(odor. COlor. etc.) 



Well: M5'· ]lP 

Site: rrJAo P Fti dIN 
7 

Date Installed: "1 1'1\'1 1 

Date Developed: ) 1-/17 /tr7 
Dev. Method: '''-;J.rL / fUI2!£ 

Pump Type: ne . Flv '2-

rrme Estimated Cumulative 

Sediment Water 

Thickness Volume or 

(ft) Pumping Rate 

(gallonslgpm) 

I1lf f jVA JL/5j('( 
/11)0 

, RDO JL/;5rc 

J~br 

Ig_/~ I L / 'i'5C c' 

I '7{ 11 

1(430 1 J-L (' ~~. 
,/032-

18'-1 " )Ljr;sec 

1~41 

,QOO 'I )1.- J ~ 1('-" 

MONITORING WELL DEVELOPMENT RECORD 

Depth to Bottom (ft): __ i _2.._0_5_' __ _ 

Static Water level Before(ft): 1 u, , ~ BhlL 

Static Water Level After (ft): )3. cT 

Site Geologist: /!rY14 I/Oh/? e 
Drilling Co.: p,dYt- ID:#JIe'J' 

RI'V.O 
MM:h 71. 19i7 

Screen length (ft):_----'l",:..-' _____ _ 

Project: /'11- l{ V P . hi Ikt--
Project Number.---I.6~f(""'6.;:;;." ______ _ 

Specific Capacity: 
Casing 10 (in): --.)""""//------

Sheet No. 2- of _~ ____ _ 

Wa1erLevel 

Reading 

(ft. below TOC) 

Temperature pH Specific 

(units...£i::J Conductance 

(microsiemenslcm) 

/) J'6 -lib /,01) 

1307,)). ).04 

11, () ~1, J L/ o. q~3 

TurtMdity Remarks 

(NTU) (odor, color, etc.) 

q (~ 

Q 

2<-



) 
APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
FOLLOW-UP WELL DEVELOPMENT TO MEET DRILLING FLUID 

EVACUATION REQUIREMENTS 



: 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley 
PROJECT NUMBER: 6966 

[ I PUMPING TEST 

DATE(s): 1-1'3-98 
MEASUREMENT METHOD: M - Sc..opE ~ #M/?1,/~ 
TEST NUMBER: 

STATIC WATER LEVEL (ft): /8·8(;;. 
PERSONNEL: g. Howz,£ .t T. If'OJAH,.! 

REMARKS: )(.~ @z.,' ,PZ7 3 ~ . 
ELAPSED 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION 
TIME 

PUMP START 
(Ft.) (Ft.) 

OR STOP 
(Min.) 

/43':; C),o" /8.8~ NA 

- c:>:3 O /~.~·9 N4 
143(; ,I: () 0 /:I-~/ NA 

- /. :.I 0 /:1.63 to.JA 

1437 z.:(),J /j64 hi J.1 

1438 /J. 6~ -?; 0<.) }J /.I 

/439 4: ,,<.J /9.~5 NA 

1440 S: oU / j. ~~- kJA 

1443 
14C1 :j - i iJ: 0 0 - Nt1 

L//::> '0 !:j:O(} /887 NA 

1455 
14:;-e Z3 ,,0 I?z.o ivA 

PUMPING WELL NUMBER: 
MEASURED WELL NUMBER: 

[ ] STEP DRAW DOWN TEST 

MONITORING POINT: TO c.. 
DEPTH CORRECTION (tt): #A 

Ms-zes 

Fc.llc. .... up W..!J;' 
j)£IJ&.~O~A1£N .,. 

PUMP SETTING (Ft. below monitorina Doint): Z4~ ! 

DISTANCE FROM PUMPING WELL (ft): ;VA 

DRAW 
DOWN OR 

FLOW METER 
PUMPING 

RECOVERY 
READING 

RATE (GPM) 
REMARKS 

(Gals,) 
(Ft.) 

,-,.0 - - 5-//1£ r 7.!fs~ -
- 0,73 - -
- o. '105 - -
- 0.77 - -
-0,78 - -
,. c). '19 --
- O. 7CJ - -
- c). 7~ 31.5 1'I5L~hi<91 = G- 3';lA / /.#7//7 

~ ~4c) I@A:~" ", ... . A;. ;zsr 
cv~n/ .s-~"',P?.E"" -

- - -
- 0 0: - - /7 . ..-?> /J ""j.y#" A __ '/ A~. 

,57'.-9-- r :;?yi,:/, #' C. /-

- 0, 34 - 28sEc/iYAI -::4 3/,..1/ /~/...-? 

~ Sic t 
$'C 

~ 

/ 

~ 

.-? 

<..DD 

1:5'00 i.~-:c)o - - 7:>.c) - ~ .Jrc,..,p~./ 4--~r//. ~ 

/?-u :; s"Z. HL/?/n(f; je £c.... J,;r7 /TI~/C', 

/,/07E ~ IV .. f,.mE I /1'?()/l- ,{~ ~b.fC/' 4/.A. /. <' f'1 4..1'" / /.s-. 

//edeLE""? 4.1/ #~I j.?u...r:>/.S'" (J(.IE heAl,.,s .£ cd/..., 64 -
will hi: ... ~ +""5 I , e\.l 1../111.1 we. /'A/I I. ~.I.,,4 'f'v/' 

....t-. .... ..-' --IA 61c ~ ~u.#// 

OA p~ltclilf c.. C!Y 

Nu I t: Au measuremenu: to neare.t u. oot meaured rom tOQ 0 waill naer I PI>" unl .. otherwise noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley 
PROJECT NUMBER: 6966 

[1 PUMPING TEST 

DATE(s): I-Zt- 98 
MEASUREMENT METHOD·,,-d· 5CoAf IE HUMI, 

:TEST NUMBER: I 
: STATIC WATER LEVEL (ft): 18· 9/ 
PERSONNEL: 5 eOl"lr~ L 7: /FoJAHV 

PUMPING WELL NUMBER: MS-Z85 
MEASURED WELL NUMBER: 

[ ] STEP DRAW DOWN TEST Fo~o""'-u"" ~~L 
') £1J~Pft\€N 'T 

MONITORING POINT: TO C. 
DEPTH CORRECTION (ft)· j.JA 
PUMP SETTING (Ft. below monitoring point): Z. 4 I 

DISTANCE FROM PUMPING WELL (ft): IJA 

iREMARKS: )(D PIfOBe " o~F" 811Hw'n ;/LAP I?£lfO,S '1 Z,z. -
Z,-ro~cI r/cJ_ /if~/~;1" 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 
OR STOP 

(Ft.) 
(Gals.) 

(Min.) 

/'12:S 0 18,9/ NA 0.0 - - 5-{",,. I- a r 7" I -
1730 S - - - -
173:;,- /0 - - - -
/740 15 /:J.oz. - 0 II 34 2.81 

1745 zo 19, 0 Z- ./). // 45 .::.87 

1750 25 /j.o2- _d. II 57 l 67 
1755 30 l'j. oS- - /1./4 - -
/80::>- 40 19. or.. - /) I:) /17 "3 ~4-

Ib )5 60 I~. () 7 -/) I~ 150 "3 b~ 
/'225 (,0 19. 0·1 -0 /~ 1 eG> "3 ~4 
/ b ;;::>- ')0 /,.07 - cJ /~ L 8e 3 b J 
i 9 Z::>~ 12 0 / fJ. 0 e It -0 /7 5')~ 3.(;4 

I 'il~ S~·'p Z"...,..;/7,>- 'S·,..",,,T _ 
;ec.:;,-,.£~· '" 

194t; ,f'E(!O!..Jc"'T _c;"o""'.ekf'~ 
S ..... fl lfI'MA7, ~ 

.• ~,.(j'td ?:i//Jh· IAs-r 5"'/1 7L 7 /-13-_ ii} ,6~;I- 01 I'd" (,,('/ 

.{t-/ '"' ~ 7 ~.-7,/ (I C/ r 

NOTE: All measurements to near_t o. oot measured rom top 0 wal ria« pipe Lrlten OUlerWI5e notflO. 

~ 

fr 



3 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: M5-Z SS 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[] PUMPING TEST [] STEP DRAW DOWN TEST 

'DATE(s): 1-2.2.-98 MONITORING POINT: ~c 

MEASUREMENT METHOD: /11- 5(;0'£ DEPTH CORRECTION (ft): NA 

ITEST NUMBER: I PUMP SETTING (Ft. below monitoring Doint): }.lA 

STATIC WATER LEVEL (ft): 18.8' DISTANCE FROM PUMPING WELL (ft): 4.~; 

PERSONNEL: 5 Con-l, E To "R O_\A~~ 
REMARKS: OBS€.<vA7/oN W6LL. 

I 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP 
(Ft.) 

(Gals.1 
(Min.) 

/ 7L~- " /8,8' Nil. 0.00 NA NA 

If:!>L-:) eGO /8.89 0,0 c , I 

1~55 qo ;2>- ~9 O.DO \ 
\'1 ~5 l;:;Ln 19--· Gin , - 0.0 I .. ... 

NOTE: All measurement. to near_t 0.0 root measured from top of well rtaer pipe unless otherwise noted. 



PUMPING TEST OAT A SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: M5-Z8S 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: MS-Z8IJ 

[l PUMPING TEST [) STEP DRAW DOWN TEST 

DATE(s): ,-Zt.-,8 MONITORING POINT: To C 

MEASUREMENT METHOD: M' .scope. DEPTH CORRECTION (ttl: NA 
,TEST NUMBER: I PUMP SETTING (Ft. below monitoring point): IV/t 

,STATIC WATER LEVEL (ft): /8,-S0 DISTANCE FROM PUMPING WELL (ttl: '"j.8S' 

iREMARKS: 08Sbt{/A-7/0"v ~// 

ELAPSED DRAW 
MILITARY 

TIME SINCE 
DOWN OR 

FLOW METER 
PUMPING WATER LEVEL CORRECTION 

READING 
TIME 

PUMP START 
(Ft.l RECOVERY RATE (GPM) 

REMARKS 
(Ft.) 

(Gals.) OR STOP (Ft.) 
(Min.) 

17l..::r 0 I f:l. :;)0 NA 0.00 /'fA t-/A 

18t? cOo I '3:) I - 0,0; 

f '355 Cia logS\ - " u{ 

lq~~ t ~n l8. 5;l \~ - (). (.) Z. , , 

NO I t:.: All measurements to nearest U.O oot mealurecl trom to or well ru~er pipe unless otherW •• e notecl. 



5 

PUMPING TEST OAT A SHEET 

PROJECT NAME: NIROP Fridley 
PROJECT NUMBER: 6966 

[) PUMPING TEST 

,DATE(s): /-/3- 98 

PUMPING WELL NUMBER: 
MEASURED WELL NUMBER: 

[ ) STEP DRAW DOWN TEST 

MONITORING POINT:' To C 

FOL.LOW -uJD 
W£Lt '])£VEL.O'''f!iN r 

I 

MEASUREMENT METHOD: M - S~ ..... '- ;. Ii£-"Ait ZdclCSOEPTH CORRECTION (ft): /VA 

. TEST NUMBER: ~ '7 PUMP SETTING (Ft. below monitorina Doint): 84. S ( 

I STATIC WATER LEVEL (ft): /8 B.'5 DISTANCE FROM PUMPING WELL (ft): ~,;;;Z JlJA ~~ 
I PERSONNEL: SJ4Wl.E .. 7. l('oJ"''''',v 

, 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Gals.) 

(Min.) 
(Ft.) c.;. ,.fL.':; 

1C(;,. ... IJEd 

1[,35 O~Ou /8.83 Nflo. 0,0 - - S,£'p7I"0 h'£<t,,;f-

- 0:1c ~()..., (~ - ,. "3 - - 23 c Hz. 
, ~ " 
• \..:.'~ \0:.. /: CD r ,",17 - I. ceQ - -
I ...... -,. 

? , (,1 D '2..0,'/7 - , . G:oq. -, -0 ;) -
[";3::; .", '.DO '1- o. '17 -l. ~4- - I y-;-q se~L.-

1~·3 ? i.-/ !v[; !l-O, 'i 1 -l (.;A - -
i<.D4-v {'~ c iJ '2..0,41 -\ cQ.4 18 - , 
,;;.45 '-0,)1- -Lc&.9 3(0 If ,<;pc;L ~i;, . ... 

'"' 'C:JO ,,--,1-
:'" /J "-rr. r' 

11' -.:; , (;):?' )5 '00 ~o,r:r -\ ~9 - - 23:5 H 'Z. ""'::"3':> 

IC:, -S S ") 0 ! DO l-Ci,[)... _I. t::,t:1 - -
~·700 ') Fi ~cC '1.-0.503 - i 70 - -
I7C;- .." c ~ 00 )..C I f) -170 (I $ 4.0 J~~/L 

'73~ - he.r C 20.53 '-1. 7~ 2.3~ 'i.e ~c/L 

/8oS 90:0 0 ZO,54 -\,'7 i 353 3.85cc /L 

/8~:> IZ~:o c l..Cl .:5 .:1 -1.71 476 5 .:3 SIfC./ L 

190, 150;..>0 2,0·54 - I.il ~os $,7S'::'/L 
I 93S- 18C',;)0 )..0, ~~ -I. 71 ?2.'d 3,8f~/L 

Zoo':> 2.10:"> ,!, 2.(;, t)b - i. 73 853 ~,g 5C'r /t.. 
2.(j3~ 240: ... ')0 )..Ol)h - j '73 978 1, ~ .iC'C./L 

2... 10 :> Z 7 0 . 0 0 )..0 >~ -1.73 1(63 3.f 5C:t'7L 

2135 30c)' .:>0 J-() I '}7 - L74 /2.2:3 1. ~ 5'N:lj 
zzo~ 33<1:":'0 2 u ,57 - I. 74 13:5'3 3 tdS£';"/L 

ZZ 3:;- 36 0 '.<'>0 )..-0, ~1 -1.74 1475 ~.e5(,C /L..- . __ . 

~ 
~ 

22.5() 37i.oo - 'w - 15'38 3.,s~c/L.. ~(JI" H,-/n,P S"tArl ~ 
I)c..... _lR£(:",vc!f'fl 

22.5"S - - NA - Nt-... NA II. .. .- J 
~ 

2z..7~ I: DO 1~,f7 • 0.04- -
ZzS7 

'- • U~ I f{ ~1, - 0. 03 -
Z 2.. 78 1'00 1«.1.~ -0.03 -
Zl~t} 4 flJO {1; • ~ /, ~ - 0.03 I. -

NOTE: All measurements to nearat u. oct measurect rom top at well riser PI unlesa Otl'lerwlle noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: f'A. s -z-e I 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[] STEP DRAW DOWN TEST [] PUMPING TEST FOLI...OW -u~ 
W4"~L '])£//Et.oPH16NT 

;DATE(s): 1-/3-~8 MONITORING POINT: TOC. 

; MEASUREMENT METHOD: ~-$"<::0,/ DEPTH CORRECTION (ft): ,vA 
;TEST NUMBER7' 7 PUMP SETTING 1Ft. below monitoring point): B~ 5" ' 
'STATIC WATER LEVEL (ft): /8,83 DISTANCE FROM PUMPING WELL 1ft): NA 
I PERSONNEL: B. flOW2£" e 7: ;f'oJAN"f 

I REMARKS: S£G PA44 /or Z 

ELAPSED 
DRAW 

MILITARY 
TiME SINCE 

WATER LEVEL CORRECTION DOW~ 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) ~~.VE~ 

READING 
RATE (GPM) 

REMARKS 
OR STOP (Gals.) 

(Min.) C!oN'~ 

Z?OC 5.' () cl 14, ~-r NA - 0.02 NA NA -
2305 If) (bO /8· ~~ -<.'l.O2 -
tJ.5 10 If'nf'l I~ / ~If -0.0 I -
2..3/') z..o : a i) /8.84 ~ -0.0 I • 510p a-s;77 

E 5h"/' I (Hc.l~'/-, 
) 

NOTE.: All measurements to nearMt 0.0 foot measured rom tOP ot well rller Pipe unl" otherwlle notea. 
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PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: MS - Z8 .:r:. 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: MS- ~eS 

[] PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s): 1'/J-98 MONITORING POINT: To C. ( PVc.) 

. MEASUREMENT METHOD' M· 5GQ .o~ 
• TEST NUMBER: ~ 7 PUMP SETTING (Ft. below monitorina point): NA 

DEPTH CORRECTION (ft)· AlA 

; STATIC WATER LEVEL (ft): /88' DISTANCE FROM PUMPING WEU (ft): 4.~' 

i PERSONNEL: S. "OVJz.4 S. T.If'OJAH"~ 

: REMARKS: (J1!JS'E;t('YA7/dN ~i.L. rO~ /J?S·2 e I 
, 

ELAPSED DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Ft.) 
(Gals.) 

(Min.) 

r (H 0 r; li.s7 NA - 0,0 ( 1J4 AJA 

/735 (.',0 /8.88 - 0.62-

133 f / L cJ 1i3 39 - tJ.Oj 

'CI?, ,.gO , ~. ~q - o· 03 

')..1) ,iJ '2-1./ D ,~.~q - 0.03 

'l.-Uf '300 l~ ,8 q - O.c:l3 

-2-1- 3 r 'Z 60 t~.~q t - (J, 0 3 , , 

NOTE: All meaurements to nearest 0.0 oot meaaureCI rrom top of well ria« pipe unleH otnetw.se noted. 



o 

PUMPING TEST DATA SHEET 

6966 
PUMPING WELL NUMBER: 
MEASURED WELL NUMBER: 

I'1.S -z e r PROJECT NAME: 
PROJECT NUMBER: 

NIROP Fridley 
ti5 -2.& D 

[1 PUMPING TEST [1 STEP DRAW DOWN TEST 

DATE(s): /-/3-98 MONITORING POINT: 7u c:.. (PUc. 
MEASUREMENT METHOD: -GJ,- SGt>N" DEPTH CORRECTION (ft): Nil 

I TEST NUMBER: "7 PUMP SETTING (Ft. b.elow monitoring point): NA 

: STATIC WATER LEVEL (ft): /8,2,9 DISTANCE FROM PUMPING WELL (ft): S.ZS' 
I PERSONNEL: 8.l-towu £ TIfb..JA#;J 

I REMARKS: QB.s.!~~ tI;f 7/d# WELL ,e::"d;f #/5 - 2 8 T 

! 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 
OR STOP 

(Ft.) 
(Gals.) 

(Min.) 
(Ft.) 

HYO r- , s? . ?-q NA 0,0 tJA NA 

173.'- (,..0 I': 2,) 

j~3) I Z '-' IS.2. '1 

Iq3r I~ C 1~.:Lq 

'2.- [.l?> 5" 'J.,..-~h I?;.J 

;...13'7 "'300 I~. ,.q ~ r 

NO I t: All measurements to neareet O.C foot mea.urea from to aT w~1 nser I e unles. otnetW.8e notec. p pp 



I 9 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[) PUMPING TEST [) STEP DRAW DOWN TEST 

D TE(s): 1-/3 - 95 MONITORING POINT: TO P of PVc.. 
MEASUREMENT METHOD: M - SCtJPG DEPTH CORRECTION (ft): /VA 

. TEST NUMBER: 7 PUMP SETTING 1Ft. below monitorin oint): #A 
STATIC WATER LEVEL (ft): ZOo /9 DISTANCE FROM PUMPING WELL (ft): 

. REMARKS: 08 S£;f't/Ar/tJN W&L ~o-1' /HS-ze:r 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Ft.) 
(Gals.) 

(Min.) 

1700 Z6 2 U, l 9 NA 0,0 Nil. tvA 

2z..l~ 333 20,19 NA 0.0 NA NA 

,. 

NOTE: All measurements to nearelt O.C foot mea3ureo from top of well naet j:upe unles. otherwise notecl. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELl NUMBER: Ms-Z 8 D 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[ J PUMPING TEST 
,:"Qt...L.olIJ u,o 
WUI.. lJEIII!t.OI'M£AI-t- J STEP DRAW DOWN TEST ./ Sf CAP iE,s r-

,DATE(s): /-2<:) -,,8 MONITORING POINT: "To ('. 
. MEASUREMENT METHOD' #E...v,. T "",/., ., , 

~ 
, 

30' .B\"/Qw Td c::. TEST NUMBER: 0 'PUMP SETTING (Ft. below monitorina point): i 

DEPTH CORRECTION (ft)· NA 

STATIC WATER LEVEL (ft): ~~/8.·'/ DISTANCE FROM.2UMPING WELL (ft): ~ ... I 
! PERSONNEL: S. C&II/: E r. LbJAHr' .~ ~ j 
iREMARKS: ..Ln I'Gl ~'" ,," x n @ tf'AALJ./,./t':. _... -~ 7 f/E~D I 
i (:tV ~J. ~// 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 
OR STOP (Gals.) 

(Min.) 
(Ft.) 

~C,,:~ N ~, 

/r1·SC./o1' ~ Aio I tt.-,.o/.-J4 f ?J/ I~ N /'E 7- /6//7 ? t>VrrlH~1 O\..iK _NE.)A.J 
P,,:.VlP -. -w' 

/fI/6 0 /d,.S I NA 0.0 N()t pu ..... p 'f\ ':\ 

l?aS c~ /B.51 NA 0.0 NOT (lvmP,,";e:. 

ZI}c) 0 /8.-.)1 Nll. 0.0 

'-I h- :) Z./~ ZL -Z.71 - - < \)SIt-Jb N.EW '-EEL 

2 i ~ ( " 2-1. z.-;- -2.74- - ~87 I.'(Z ltf> CENTR.,.. Pv{\ f 
21<17 17 ~(.:?c -z '79 g::. c. 4.92. r~D ~s.0 l{W~ ~·{II1.F' ~ 
2i50 2.0 Ll~3 -2.82- JfC 4.87 \-I{)SiE. m G 'L'x ( "\ _I< ~ p~" 
2/5", ~~ - 2lJJ ·Z.pZ- /ZCi.cJ 9- 97 

1 Ht-to..J \ 'I tJ-.."p.,s 01 

2.2.00 3Q Uis -2·84 - - J.J.J ~ CfncJ 1 c 

2,2..01 3i - - 150.0 :)03 

ZZb -fI~ 2J3':J -2.89 220.0 -?9 B 
Z25c.l 6° ~(.3'e.1 -2.87 Z. 9:) c.; .:fI- 67 
230(;; ~c' 21. $?J -2·87 445.0 Lf. q d. 
2330 , .;(0 :::'1. 43 ·-z 9 Z. 5Cf 7.0 5.03 XD -;J,."RY 
J40c [ ~o ;u.43 -2. ~z 7("'1.0 5.a~ XD - ~.lSS 
crY£) j ~o d-1,44 ~ -z..'1i 9.q~.t) 5.l~~ ><0 - Q..J~t.. 

CCr-so (Ct::C e C030H t?_s NA - PUMP Or-=-t= 
CC'40 )0 I 'K. 5 5 WA - O.()4 SEE XD/H~IT 
aAS is - /VA - DKIA FoR.. MfAs _ -.. 

6- X D (' D. aOG 

I}-{cAD ( 33.343) 

NO I t: All rnea.urements to nearest o. oot meaurod rom top 0 wed naer Pipe unl .. otherwise noted. 



PROJECT NAME: 
PROJECT NUMBER: 

[ ) PUMPING TEST 

.DATE(s): I 21 q'O - -
MEASUREMENT METHOD: 

,TEST NUMBER: -
,STATIC WATER LEVEL (ft): 

! PERSONNEL: S.J c../ T(Z. 

PUMPING TEST DATA SHEET 

NIROP Fridley 
6966 

ti\ - Sc..~pE( ~A/V J 

/9;.5( boO rAS\ 

PUMPING WELL NUMBER: 
MEASURED WELL NUMBER: 

[ ] STEP DRAW DOWN TEST 

MONITORING POINT: , oc:. 
DEPTH CORRECTION (ft): NA 

MSZ.SD 

FoL.L.OW -v~ ",5t.L 
1J£V£Lo,P""~NT 

PUMP SETTING (Ft. below monitorina Doint): 30 ' 
DISTANCE FROM PUMPING \NELL (ft): AI A 

iREMARKS: .,..~ \t) b~¥S PUf"\P' NG - OI\..)U.( TO t:..vA-c.\J~ l»EoO REq..;,~ VOU..iME: ol=' 

'/j.L7d., /tl4/ ( "1 e 4.,8) £' ZQO£P r:-Lo/.J METeA:. W~1Ei.. - WWl cw. II r:SCO<') 
f-• ......, n(T'l" '- / 

ELAPSED 1-\ A,,,,, .D DRAW 
MILITARY 

TIME SINCE 
WATER LEVEL CORRECTION DOWN OR 

FLOW METER 
PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP 
M~-AS (Ft.) 

(Gals.) 
(Min.) 

\. \-I e: ~ .;) "-i ) 
-

/~OO 0 /"8;;- I t·tA 0.0 - - "'TE.GC Itz.. \-l.P ~JV""fC 
p. '''./'oS:: .......... ....-c...:f' 

/'"30) S 2..., I I - Z.~O 2-0,0 5, ,4 e -::. :,l' BC::1S. 

/316 10 L/'/' -2. ~4 q;-"-? 5·3 '1 WERON tv\E:;-~ 

13 i :; 15 Z),ZJ - Z. 70 7z . .; 5" 3 'j 
132 0 ZO 2!. Ll. -2."7 , '8.0 5,44 
1.32.;- 2S 21.2..9 -2·'8 : ~3 a r= 4L1 
/336 30 2. f. 3 i -2.8 e ISd.5 5.49 
134 0 "1-0 'J.1.35 -2-84 2.0-f 5.44 
I ?:J 56 SO .2l· 34 -2·83 ;),,74 5.44 
14° u !.cO 21_3S ~2 84 .. -~ 1 C'j L -19 '...J 

,4~':) 'J ~ ;'1.39 ·-l 'B8 4~ :J ;.44 
1500 /- '-, J \ ~'9> -2 88 &.-4~ 0::... /1/' ___ . --r--i 

t ;3/~ ISo ;11· 3'9 -2 t'l8 9:n5 5·54 
i'",.'!:J 180 ;J.:.~b - 2. ·8 g <3\q~ S.3'1 
ltc~ Q "2 le' :J. \. -S 9 -2.88 I 1 :) R 5·..:'t4 
[('f'O d-.Y. G ;.. :. -z.:) -2 8 e 1:20(', S.3C1 
, ..... :z; 0 do-'" (. :11.')<1, -2 _ t"7 1<-1 c c::: ...J . ./ 5.~~ 
I <); Dr-, ~C> \'. .::..! . '" (,., ··z·eS- tr.:.C? 5.;).'6 

\ ~3() 33C .;2 \. 3"1- -Z·8e- 1-7 (0(,., S,s'<6 
\1;:;0 3<cc :.:21-~+- ,'" -2· b G Iq~~ S-~"j >-to I' )h/ /"1/ /;.,..;/ c.:::.. 
, ;, ~ ' ...... ~..;cU) ~' - - - &1-4 %20/'" I 
I ~. 

1(,..- -
.'"") . ..., ...... r 7'(""'- .i~ --131' =. '-' '-.,01 "-t 7' -- - ~~ -
2..cilOdJ. ~' 

t--:'" 

'C153 0,0 Cl 18.~ 7 NA. - O. ()t;; ~~ 

QI40 4 0 20.8'1 -2.38 Z /C:,(;; 5-G8 
~.;(oo ~o ;;;.0 qi - Z ,4° ;;"';)Jo0 S.O'3 
;;J;) 30 '0 ~O.q6 -Z·4~F ~yyc> s.\~ 

d'3Cl 0 IZO 20,~~ -2. 48 25<)4 .~.13 

~33° /5 0 2 0 .9'1 -2.48 Z72u, 4,9Z 
Z40 0 180 20,~ -2- 4 e ~~f~ 5;03 
0050 '2.30 Z",97 ,It -2.4' 3144 5". /8 

NOTE: All measurements to nearest 0.( 1 root measured rom to 0 wet! riser I e unless otnerw.se notecJ. p pp 

--I 

,I 

C..J:.L 

I 



,-

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: ".. $- Z. e D 
PROJECT NUMBER: __ ...;;6;.,;:;9..;;,6.;;,.6 ___ _ MEASURED WELL NUMBER: 

[] PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s)' \ - z.' 122.. /Cl8 MONITORING POINT' TO C 
MEASUREMENT METHOD: f/\ - S C-Q pE DEPTH CORRECTION (ft): i\JA 

_ TEST NUMBER: - PUMP SETTING (Ft. below monitoring point): 30 ' 
STATIC WATER LEVEL (ft): 18,57 DISTANCE FROM PUMPING WELL (ft): IVA 

; PERSONNEL: S LO ..... , ~ ~ T. RaJ At-l lli 

iREMARKS: C'~I.~t1. uE EVAC4"AT/ON of ,e£eV/~ED vt:JLV./HE 
! . 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP 
(Ft.) 

(Gals.) 

(Min.) 
(Ft.) 

Oloa 240 ..... 0 qlo 
..;)1.;, NA -245" 31~O 5.i3 

OI2() z. 70 ~(') .9 to -2· 4'3- -~~~~ 513 
OdD 0 3co ~ l.dO -Z.49 3503 5·o~ 
() ri.:AO 330 QO,qlo - z· 4:;- 3bLt5 5.03 
0300 3(pO ,.:> (') ~ q 1- -2 46 3,QO 5,03 
u330 3,90 d...(). '1 S -z.44 3'139 5. i~ 
()~ "')n 41 0 .~o ,q =) ~ -z.44 4aYo 5.03 

~'3<O<::l Pv N\ P 0 I-f- 4t!:. 

7~O h·\, .... 4u-\o\l H . ...-.j';.''1 .T.,...y 03:::>0- I2-EQ . 

'VOLV fv\ES ~C.\ re:) 

--- Sh 
U 

NOTE: All measurements to nearest 0.0 foot meaaurea rom to of well n8er I p p pe unJesa otherw~ noted. 



,3 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: M5-2e5 

(1 PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s): 1- 20· 2 B MONITORING POINT: ro c. 
MEASUREMENT METHOD: M· SC(),PE DEPTH CORRECTION (ft): ;VA 

'TEST NUMBER: 0 PUMP SETTING (Ft. below monitoring point): "N'A 
; STATIC WATER LEVEL (ft): /. 6 DISTANCE FROM PUMPING WELL (ft): 85 

REMARKS: H;gn;:;~JJ~' LFV'EC M~. 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Gals.) 

(Min.) 
(Ft.) 

- - --

/90<'" " /8.f)t:. NA - /VA /V'A 

2.( 3 c 0 /t1_ &'- -
22(.1::> 3 0 /:i ~7 - a.o l 

22,3 0 b O /' ~ ~ 7 - 0.0 1 

~30o qo lP..9.'1- • /J 0 I 

~300 \ 'Z 0 'f~.9,"l- ·t:J.O/ 

d~(X) ISO I ?<-~+ • t'J. CI I 

f)03r\ I~o 19;·~ f- , 
-0.0 1 

,,- tCEC.. 
cxr~+ 7 i~· 81 J.,/A - NA /IIA 

NOTE: All measurements to neare.t u. oot measured rom top 0 well riser Pipe unl .. otherwise noted. 



" 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WEll NUMBER: 
PROJECT NUMBER: 6966 MEASURED WEll NUMBER: 

[] PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s): /-ZO-9B MONITORING POINT: T c> Co 

MEASUREMENT METHOD' DEPTH CORRECTION (tt)· ~ A 
i TEST NUMBER: C> PUMP SETTING (Ft. below monitorina Doint): NA-

t 

iSTATIC WATER LEVEL (ftl: /8.92. DISTANCE FROM PUMPING WELL (tt): <.Z5" ' 
PERSONNEL: S.~DNr' E. 7:~OJA#~ 

iREMARKS: HEli)~J w~LaJ6L M€A:"Ee 
08:5'£" t) A 7"/dN t:cJE~L 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 
OR STOP (Gals.) 

(Min.) 
(Ft.) 

/'1 .... '4 0 /6 S 2.. NA - Nil. NA 

1.1>'-' 0 /8. ~t... -
zz.oc.,j 30 /8. gS - t::>.o / 

;l~30 0() /t; 83 - tJ. 0/ 

::2 "3>00 90 1<2,.~3 - 0.0/ 

'2330 12..0 1S(.<63 -0.0/ 

~qO() iSD ,~-~ ?l -0.0/ 

Q030 I ~(', I to .<03 I - C/. 0 I ~ if 

RE-C 
ooS7 7 18·'64 NA - Nil. NA 

NOTE: All measurements to neareet O.C foot measured rom to 0 wetl nser I p ppe unless othel'Wlae noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: MS-Z8D 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[] PUMPING TEST [] STEP DRAW DOWN TEST 

·DATE(s): /-zO- 98 MONITORING POINT: -roC 
MEASUREMENT METHOD: AII-seor'&" DEPTH CORRECTION (ft): 1\/-4 
TEST NUMBER: 0 PUMP SETTING (Ft. below monitoring point): N4 
STATIC WATER LEVEL (ft): /8,27 DISTANCE FROM PUMPING WELL (ft): ~E SPIlt'VEY A1AP 

I PERSONNEL: S,(!ON7'"/ E. 7: ~()')4/-1A./ 
IREMARKS: t::) B 5&-< I,IAT/(J/I/ Gc)E~ 
! 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Gals.) 

(Min.) 
(Ft.) 

/857 0 /8Z7 NA - N~ /VA 
2300 ')0 /8.27 #4 0,0 A/A A/,4 NO C"",llfN6C 

NU I~: All measurement. to nearest O.C foot m .. ured rom to 0 well nser pipe unl .. Otl"WJrWllO noted. 



• '"'"'f 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley 
PROJECT NUMBER: 6966 

[1 PUMPING TEST 

DATE(s): /- Zz-

PUMPING WELL NUMBER: 
MEASURED WELL NUMBER: 

[1 STEP DRAW DOWN TEST 

MONITORING POINT: ~ Co 
DEPTH CORRECTION (ft): AlA 

.TEST NUMBER: PUMP SETTING (Ft. below monitorin 

'STATIC WATER LEVEL (ft): '.Z 0 2 o~5 DISTANCE FROM PUMPING WELL (ft): 

iREMARKS: }(p - ,'aPt: 1JtJtto~ 
. . /' 

ELAPSED 
DRAW 

MiliTARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
OR STOP 

(Ft.l 
(Gals.) 

(Min.) 5c.ff'~"Qf11 

.2130 C) /1.20 -. S-+fP 0 

2.14u /0 - Nt>. - 45 5.80 
z i 50 20 - NA - ,~ :;-. 70 

22.00 30 - NA - /57 s-. 7 0 

Z2'S. 46.- - NO. Zu, ?---6 c;J 

22./4 0 '5-/Lp / 

z.z...z.!L Ie) - END 

NOTE: Au measurements to nearest u. oot meaSUlecJ from top OT well riser pi lS\Iess ottlerWlse noteo • 

'" 

j:bL/..()W ~,;O 

W5i.L /)£V&Lof'#l"JL~ 7' 
I 

REMARKS 

r;CLAd(::!7.0" 

I<us-;~ ," (4'ct") 
1(!.;'~AJc-;- &5~ I 
1 ~-S<:.- .. "d J 
'-... .-'" 

SfltrT ~E<:.g-.!6-<J 

5+-y R'CC~IJ';:I(-7 



. ., 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: MS-Z95 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[1 PUMPING TEST [I STEP DRAW DOWN TEST 

DATE(s): I..-ZZ. - 98 MONITORING POINT: To C 

MEASUREMENT METHOD' M - SLo.,L DEPTH CORRECTION (ft)· "vA 
TEST NUMBER: Z- .- PUMP SEnlNG (Ft. below monitorina Doint): #-"1 
STATIC WATER LEVEL (ft): 1'1./8 \.- Zt:J-~~ DISTANCE FROM PUMPING WELL (ft): 5.0' 
PERSONNEL: S. ~CW~/ e r. ;fOJAH",1 

REMARKS: L'J8. 5:.~12~ ZZ 0.;./ ~£L.L 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 
OR STOP (Gals.) 

(Min.) 
(Ft.) 

-. - . _.-

213<.) c) 17/8 IVA (/,0 /VA /V'-4 

22.(0 .p',,) /9,~8 /'1,(1 0.0 /VA #..tI 

Nu II:.: Au measurement. to near.-t 0.( foot rnea. ... ed from to ot weU ~ I p ppe \M"Wea otherwise noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: Ms-e ~S 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: fYls-Z..,D 

[] PUMPING TEST [) STEP DRAW DOWN TEST 

DATE(s): J-ZZ-' e MONITORING POINT: To Co 

,MEASUREMENT METHOD: M-SG~iE DEPTH CORRECTION (ft): I.JA 

ITEST NUMBER: z.. PUMP SETTING (Ft. below monitorino Doint): /oJ A 
STATIC WATER LEVEL (ft): 17.l:Jt. DISTANCE FROM PUMPING WELL (ft): 10.0' 

PERSONNEL: S. CeNT' e /. ;('oJAI-I,.J 

REMARKS: oa~4"'<"A 7',0# WUt. 
I 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Gals.) 

(Min.) 
(Ft.) 

.- - -.. - -- - .. --- . '. 

2../'j':> 0 17. ~l. AlA o 0 NA #'" 
22.,,, ".~ '7. j z.. 1-/4 o. 0 #A NA 

NO I t: All measurements to nearest 0.0 foot meaaured rom top 0 welil riser pipe urnea Other'wl8e noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 

PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[] PUMPING TEST [] STEP DRAW DOWN TEST weu .. /J£"II£Lol'lfItbl T 

,DATE(s): 1-'-98 MONITORING POINT: rOG 
! MEASUREMENT METHOD: J.1. $GQ,.6 #!. H£.t'''';';'' DEPTH CORRECTION 1ft): u-'l 
TEST NUMBER: 2 PUMP SETTING (Ft. below monitorina Doint): ~d~ 

'STATIC WATER.LEVEL (tt): /1. () z. DISTANCE FROM PUMPING WELL (tt): A/A 
: PERSONNEL: 8. #~ wz.,£ ~ r, 1f'oJ I'IH,.J 

,REMARKS: )is> 
" 

()F~ Borlz!,,;w . T4"L/ ..Pb-_....,. 
: '"J~L~p 64(J..t;AI~ ~h_'~ o"',.,.,.t£ - 7:££/ k~.,r Gv~/'A#o d £/ ~ (~Iop..j Sf"rr 4 i. ~, ,. 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
PUMP START READING REMARKS 

TIME 
OR STOP 

(Ft.) (Ft.) RECOVERY 
(Gals.) 

RATE (GPM) 

(Min.) 
(Ft.) 

.. 

Z 0 30 - 19,OZ. NA 6.0 0.0 -
2.Jl.O 0 19.0 z, 0.4) 0.0 - 5+£\ .... + S-te;o Q 

2.120 ~: 30 19.89 -087 -
Z,2..1 I J 9 e'i ·0. e7 -
212.2- 2 \~. B9 . 0.67 -
2,12.3 3 I'; '09 -0·87 -
'2.1 1..4 4 1'1. 8& - o.Be. -
2..1 Z. 5" 5 j '1. BS -V.Re::. 2>£~ 7.~<)P"""" 
Zl3c 10 i'1· e ~ ·0.8' -
Z. \ 35 15 I '1. e~ -0. S( i.~S~~ 8· '3 'I P"" 

2150 30 i 'j. e e. ~ -0·8' " I. '6 SEC./ L. 1 
2\5<4. 3"- .Jze'2.. .... I.- - ru#!,o e .. f O~-/ (Iett~ f-ot, 

Zz.~o 0 • 9, 04 NA - o.oz. 0 - I R4 rl-f~-f ~.vA1,a (~~P ) 
2230 0;45 i 9.·94 - 0.9 z. -
zz. 31 I 19·'73 -u.9 I -
2.2.31.. Z /913 ·0·9 i /6S£C,h , '9",..., 
2.Z "33 3 If. 73 - c). 9 i -
Zl34- 4 19· 'i3 -(}.91 -
22.3::) 5" 1~.13 -() 91 -
Zl.40 10 19· 93 -0.91 i"TSGC/~ , "3"" 
2.z..4~ 15' JI}.13 - O. 9 J ,/. 7$cC/L. ,.Sj'~ 

l.z.4<3 19 An~f"c.r <'V 1 7(; u/J IpUr,ed P.v,..,./ t1vI od 2~ -I. 

2.3;5" 0 - }.I A - (J -
Z"3IS" 0:30 /1 'Ti - r), 77 1854~ R,~o4 __ 

Z3/" I /j.7j 
, 

-0,77 -
Z3l.0 5 /'.78 -O.7~ I.IJ~ecA- 889/PI 

Z3l. S 10 11.78 -O,7~ II -
Z~z. 7 IZ:3() A/ltJf~~~ '1/ () ~,lf-I S" 'r;1u"It!~ S;:Y/k~;;~ ~3 t ri> 

NU It.: AI t measurement. to nearest O. foot meaaured rom top ot weU rI_er pipe unless otherwise notoeJ. 



loo 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 

PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[J PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s)' /-, - ~8 MONITORING POINT' TOC. I 

MEASUREMENT METHOD: M -SCtY4' DEPTH CORRECTION (ft): /VA 
;TEST NUMBER: Z PUMP SETTING (Ft. below monitoring point): N~ 

!STATIC WATER LEVEL (ft): /'_ Or DISTANCE FROM PUMPING WELL (ft): 4., , 
PERSONNEL: B,,#oWZA ~ ~ -;eo 1I4I.",J 

REMARKS: ~R~~()A ZZ .. dA/ 1A/6L(" 
I 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Ft.) 
(Gals.) 

(Min.) 

2D32.. - /j .. " '7 NA Nil N'A Sr~' 0 

ZJSO 30 I fj. 08 /'/4 -d.O/ J, ~ 

2.2.~c;. ~ /9.0e ;.;.4 - 0.0 I Nil iVA S"t-,E,P I 

Z2,-P6' /£ /'_ 08 /V.4 - 0, 0 I .J. t 

2...32, ~ '7 19. 178 AlA - 0,0 I 1-/4 AJA S""L" II, 

NOTE: All meaurementl to nearest O.O--foot meaaured from to 0 well rlaer PI p pe unl .. Otherwise noted. 



2.. 1 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[] PUMPING TEST [] STEP DRAW DOWN TEST 

MONITORING POINT: TV c.. 
. MEASUREMENT METHOD: AI - SCO~ DEPTH CORRECTION (ft): Nil 
;TEST NUMBER: Z. PUMP SETTING (Ft. below monitorina pointl: A/A 

~STATIC WATER LEVEL (ft): /7.?~ DISTANCE FROM PUMPING WELL (ftl: 50 I I 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
PUMP START READING REMARKS 

TIME (Ft.) (Ft.) RECOVERY RATE (GPM) 
OR STOP (Gals.) 

(Min.) 
(Ft.) 

2a34 - /79:F IVA (),6 IV/! #~ s/£-" " 
2..1 S" 3 0 l7.f1 ,vA - (l.() 2 #~ NA J 

Z Z.3~ c.. /7.17 NA - o.ot. AI/! #4 !:/6-" ,/ 

Zz.4-5 /5 /7.! 7 .,1./4 -0,0'" /VA A/,I1 oJ 

Z3l2. 7 /7.? 7 /1/,/./ -Q,oZ /V,tl #~ 5/£/' Z 

, 

NU I t: All measurements to nearest O. OOt meaaured rom top 0 wel riser Pipe unlM. otherwise noted. 



PROJECT NAME: 
PROJECT NUMBER: 

[] PUMPING TEST 

DATE(s)' /- ZS- ~ e 
MEASUREMENT METHOD: 

TEST NUMBER: :2 

PUMPING TEST DATA SHEET 

NIROP Fridley PUMPING WELL NUMBER: 
6966 MEASURED WELL NUMBER: 

[] STEP DRAW DOWN TEST 

MONITORING POINT : -raG 
h{£",c,,".; r t:JA/y DEPTH CORRECTION (tt): /V.A 

PUMP'seTTING (Ft. below monitoring Doint): 

MS-Z 9D 

F"tlI..LOW u~ 

WeLL DElle t. ()I'"M~A../T 
I 

ZS' 

: STATIC WATER LEVEL (ft): /7. " DISTANcSFROM PUMPING WELL (ft): NA 

! PERSONNEL: S.C/TR 
,-' .. -...;:,.'(':: 

iREMARKS: ," Hose /N /c1'~ - #" ~~~;r, rl.c ~ - $1:.0/4" ClAb't. • 

I N'Ey./ Sv~,t:"~c.F pVh?;I. ~ ....., /: 

ELAPSED 7~ V 
~ MILITARY 

TIME SINCE 
WATER LEVEL CORRECTION DOW R 

FLOW METER 
PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) REMARKS @ 
OR STOP (Ft.) 

(Gals.) X'D 14c;;l'Ict c:..I 

(Min.) 
~HEUI.-t <>t".-I- SU.Oz.S 

6zao 0 17· tj I }.lA - C> 0 5·~.q..-.f Sit:, 0 

020.5 5 - -Z·9b 5" 27.0 ~.z..1 

02.l 0 /0 - - 1. 353 6/.0 c;.'-i 

62..1 :) /~ - - 2.433 &8. <, 6.':::1 

022.0 2 0 - - Z 433 "-0 , \!:>. C;.l.1 

02.25 2.-:)" - -2..417 ;49.0 ~.Z I 

cZ3C 3 0 - - 2· 4 97 18/,0 ~./t£, 

0240 40 - -2·433 245. 0 0·2.1 

02::> c 50 - -Z.4~~ 3Clt.J ~./~ 

03<:)0 6 0 - - 2. Cj 5 3 '37>.0 t::.. /0 

033 0 <)0 - -2.49 7 S.5?u <:p.2 I 

040 0 12.0 - "2,497 746.CJ 6./~ 

0430 ;50 - -2·449 'J3'j. () 6·L-1 
050e ;86 - - 2.¥Jl3 litz.a tb. Z- I 

060 C 240 - - 2.433 1/49/1.7 ~./~ 

0700 3 0 0 - 'r-2.4/1 1$82 (.) ~·/6 

o~co 36 0 - _2.q.ol 2z3S. d ~.1.1 

09()0 42.0 - ,. 2..433 z..~O~-. c...> ~.Z~ 

10,,6 496 - .. 2.4 0 I StlL/J. G' b.2.1 

\/oe 54-a - ~ 2.449 335'7.& (;1& 

iZou ~oo - - 2·~ i7 373tJ· o 6.2./ 
IZSL hS"2. - - 4Q30. 0 -
1'25"3 - - - - - --... 5{-A,ff 5rc/, -rt- / 

iZS' - - - ~ Stop Rli<'CJ;Jt£~'1 -

NOTE: All measurements to nearest 0.0 foot meaaured rom top ot weN rtSa' pipe unlea otnerwtae notecl. 



Z3 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: MS-2.~ S 

[] PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s): /-z.~. ~ e MONITORING POINT: TO C 
MEASUREMENT METHOD' DEPTH CORRECTION (ft)· /VA 
TEST NUMBER: 2- PUMP SETTING (Ft. below monitorina point): NA 

, ST A TIC WATER LEVEL (ft): / f. Z. 7 DISTANCE FROM PUMPING WELL (ft): 10 1 

; PERSONNEL: SC I T~ 
'REMARKS: 08SE~()A7"/ON W.u.L. 

ELAPSED 
(o!RAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOW OR 
FLOW METER 

PUMPING 
PUMP START READING REMARKS 

TIME 
OR STOP 

(Ft.) (Ft.) ~VERY 
(Gals.) 

RATE (GPM) 

(Min.) 
(Ft.) 

OZ"c.. 0 /9, z. 7 AlA 0,0 NA NA 
02.IS I~ I ,. z.. 7 0. 0 

02.30 30 11.27 O. 0 

030c <C)O 19, 27 0.0 

0400 /2 0 /9.28 - o. () / 
oSCO 180 /9 ze -c).OI 

ocpoO 240 I~. 28 -Cl.ol 
0800 3<00 19. Z fs -0,01 
<:)900. 420 iJ.2. B -0·01 
//00 51LQ /9.2B - (). 0 I 
1200 ~oo /')2..9 -0 ()l.. 

/2'1" ~?:) /9.2<j -c). 0 z... II 

NU I t: All measurements to nearelt O. loot measured from top ot well n.er pipe unless otherw •• e noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: MS-Z9.D 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[1 PUMPING TEST [J STEP DRAW DOWN TEST 

,DATE(s): I-Z5- 98 MONITORING POINT: TO c. 
. MEASUREMENT METHOD' DEPTH CORRECTION (ft)· NA 
TEST NUMBER: 2. PUMP SETTING (Ft. below monitoring point): NA 

,STATIC WATER LEVEL (ft): 1'I.t.f DISTANCE FROM PUMPING WELL (ft): .5. , • 
I PERSONNEL: sclr,tlf 
:REMARKS: OB~VAr/(}H WELL. 

-ELAPSED i/D~';f:: TIME SINCE FLOW METER 
MILITARY 

PUMP START 
WATER LEVEL CORRECTION DOW OR 

READING 
PUMPING 

REMARKS 
TIME (Ft.) (Ft.) RECOVERY RATE (GPM) 

OR STOP (Gals.) 

(Min.) 
(Ft.) 

o t..c C> " /9.Z' ,vA 0.0 AlA AlA 
DZ/? J~ If.l.~ - 0·0 

62..3 0 3 0 /,.ZC - 0 01 

0300 ~o /9.25 0. 0 

0400 i z. .. I tj. 2..:5" 0. 0 

'-' 50 () lSI:.! 19· z.s- 0. 0 

0<'>00 Zfk-> I ~, 2.-S- ~.O 

v&;> 0 ~o 19.2(;; _().Ol 

090 u 420 19 Z~ -0.0/ 

IIOu ~~J I ,. 2. ~ ~ 0. 0 / 

J2a w 600 i'j 2.~ - tJ. 0/ 

iL 4-:> 64-;'- I'l 2. ~ ,~ - tJ, () I f I~ 

NU I t.: All measurements to nearest O.(J foot meaaurecl rom top 0 weU naer pipe ........ otnerwlse noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 

PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[] PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s): /-Z$ - ~ 8 MONITORING POINT: 'To C. 
DEPTH CORRECTION (ft): NA 

: PERSONNEL: 

:REMARKS: t::JBSUPAZ/tJ~l W£J.L 

ELAPSED laRAW 
MILITARY 

TIME SINCE 
WATER LEVEL CORRECTION DOW OR 

FLOW METER 
PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Gals.) 

(Min.) 
(Ft.) 

0l.00 0 / 8. z.~- NA ().oo NA NA 
C>3oS- . .-

~:) /8·23 +- 0.02.. WAT.UZ ,E(/£i-

050:;- /85' /8.Z d + o· oS" CA"'~ v~ 

0,0:)- 4ZS i8;/6 f().o<J iN w£I..'-

, to"'- 5"45 ie.18 -+ o. 07 

iZ4 cJ 64° /8.2-0 to.O S , 

NOTE: All measurements to nearest 0.0 toot measured Trom to or well n8er len p ppuleno tr'MlrWI e notea 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: MS-30S 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

POL La IN IJ"-
/A.J~ '-L iM.IJC i. (J1"1I1 E IV 7 

i 

[ 1 PUMPING TEST 

~8 

[ 1 STEP DRAW DOWN TEST 

,DATE(s): I"Z7- MONITORING POINT: TOG ! 

: MEASUREMENT METHOD: #4;(,"f/r OA/Y DEPTH CORRECTION (ft): MA 
'TEST NUMBER: (;) PUMP SETTING (Ft. below monitorin~ point!: 25' 
'STATIC WATER LEVEL (ft): /8.95' DISTANCE FROM PUMPING WEU (ft): ,vA 
i PERSONNEL: SC /n~ 
iREMARKS: ~ I> @ 7. oZ.1 7.HtUO ROA.DhV6 J 

_ UJ60 NtrW SU~'&AC.C PU~'" - /N/~~ Tv~;",~ ~d I",u ;OI'f 
/ AT" - ", AL. .L: ::i" 

ELAPSED /V 
TIME SINCE 

DRAW 
FLOW METER 

MILITARY WATER LEVEL CORRECTION DOWN OR PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP 
(Ft.) 

(Gals.) 
(Min.) 

t="r~£e~f 

I-S-S-O 0 18,95 NA. - v.o 0 S--iA..-J- S~E""'~O 
1655 

... - 0.879 27 0 5.03 ~ -
160 rJ /0 - -O. ,5' .&;Z,O 5.03 

/b OS /5 - - 1.007 78,0 508 

/6Z 0 30 - _1.086 154.0 5.08 

J6~ 45 - - 1/tJ'Z. ZZ80 s: /3 

1'4r; 5b - , - II?tJ 2..85,0 5.0e 

I t.:.4 7 5hp;d/ ~ 5 ~A~r R£C!ovE'<'1 

17 i9 £/t/iJ 51£1" .zt/ £NP ,tf'E CcJoI' CX,! 

NOTE: All measurement. to neareefO.O Toot manured rom top ot well neer Pipe unleu otherwise n(ned. 



2..1 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: MS- 30I.. 

[I PUMPING TEST [J STEP DRAW DOWN TEST 

DATE(s): I- 2.. 7 - , e, MONITORING POINT: TO C 
'MEASUREMENT METHOD: M· Scope. DEPTH CORRECTION (ft): tVA 

PUMP SETTING (Ft. below monitorin oint): #A : TEST NUMBER: . 0 
: STATIC WATER LEVEL (ft): '. ~, DISTANCE FROM PUMPING WELL (ft): S.' 
iPERSONNEL: Sc. 'i'r 
REMARKS: OBS£.e{)A'T/d# W£"LL 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMP START 
PUMPING 

TIME (Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP 
(Ft.) 

(Gals.) 
(Min.) 

Isse u i CL<~5 NA I),a AlA- NA 
lIeO 5 is 19.CcS ()A) 

1<': LO ~o Jq. c&>5" Of) 

ICo'3S 45" 19.~ , - IJ,~ / IF • 

Nu II:: All measurements to nearest 0.0 foot measured trom top ot well n8er Pipe unless otherwise noted. 



2..0 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: /71S 3 0 $ 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[) PUMPING TEST [) STEP DRAW DOWN TEST 

DATE(s)' /. Z 7·9 B MONITORING POINT' TO C. , 

MEASUREMENT METHOD: /H-S"~O/~ DEPTH CORRECTION (ft): J-JA I 

TEST NUMBER: 0 PUMP SETTING (Ft. below monitorina Doint): IJA 
STATIC WATER LEVEL (ft): /'6Z- DISTANCE FROM PUMPING WELL (ft): fl." 

. PERSONNEL: SCIT,e 
REMARKS: 08SC~()4 7/4# W5lt.. 

I 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 
OR STOP 

(Ft.) 
(Gals.) 

(Min.) 

1550 0 /9.6'c:... N/J I). V /VA 1'14 
l~o5 

. .,... 
\ 9. ~ '2. 0.0 I l'::l 

1(P20 30 1<3." 2- (}.O 

I" 35 45" 19.03 ~ - o. () I ~ , 

NOTE: All mealurementl to nearest 0.0 oot measured from to or Well fleer I p ppe unlesl otherwise noted 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: ('As- 301: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[ ] PUMPING TEST [ ] STEP DRAW DOWN TEST WELt. J)4"VEl O~AlE. 
.DATE(s): 1- 27":' 98 MONITORING POINT: TcJc.. 

MEASUREMENT METHOD: HCA.Mif. () '" 1'1 DEPTH CORRECTION (ft): AlA j 

TEST NU~BER: #" ( 
, 

PUMP SETTING (Ft. below monitorina point): Z5' ; 

,STATIC WATER LEVEL (ft): iq.~ DISTANCE FROM PUMPING WEU (ft): NA 

i PERSONNEL: (! .... t t; / La.l A rl,J 

REMARKS: .il §"w ",< u/l FAU- p~/'V' UScP - .IN/n. 7U6/""~ ~ /-'lr,~ FO~ /H'.s~pE 
i ~ L'JAblc AccLS,$ -, 

ELAPSED IV 
DRAW 

X'D= 2.:)=0)<f 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 

OR STOP (Ft.) 
(Gals.) 

(Min.) i-J£.rlltd D,.fA 
I Cj lio 0 J 9.'5 NA 0 0 0 y",..f s/£,To 
;95G ,t, - -0,447 49 5.49 
t-c c <:. "Lc - -0.463 lOS 5.34 
'2.0~U 30 - - 0:527 ,,,,z' 5 -S~ 

20. .::.."0 4 0 - - 0. 50 2'(, 5.54 
2..03(; 5<::' - - 0447 272- -4 5.~ 

204 0 60 - -0 5Z7 3~<-< '-v .:r, 70 

2..1 00 &0 - -c_5Z7 449 5·49 
2·'30 II C - -·0 5L"1 tOto S,W4 
zzcc 140 - -0. <¥Is '11 en 5.~<j 
~Z3c 170 - -0.559 tjqb 5.70 
230 0 200 - -c. Sl.7 l 1 ~ 3 5.54 
2.330 2.30 - ~o. SI i 1~8'.3 5, -IS 

2.33 1 - }fOD -' Iu "'" ..P 5 1 1-1,..7' )rz~ I (fcc.. .. 
2..340 - Slap ~ 1./"1, I- 7t ST~/' I A'e-c 

C'.,:. 'I-t""/c- 4. 
/ 

NOTE: AI! measure:T'ents to nearest O. oot measurea rom ot well riser I U top P pe nlees otherwIse notea. 



30 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: M S - 3'0.5 

[1 PUMPING TEST [J STEP DRAW DOWN TEST 

MONITORING POINT: TO c: 
; MEASUREMENT METHOD: DEPTH CORRECTION (ftl: NA 
TEST NUMBER: PUMP SETTING (Ft. below monitorin oint): /VA 

; STATIC WATER LEVEL (ftl: DISTANCE FROM PUMPING WELL (ft): .~. 
iPERSONNEL: Sc. 
,REMARKS: OB~E~()II TIO~ wai.L 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 
OR STOP 

(Ft.) 
(Gals.) 

(Min.) 

I CJ 4 u 0 I e-9~ NA 6,0 NA NA 
2- 0 'f~ 0() I 8 C)S 0.0 

2.. \ DC"..> go I g .15" 0.0 

2..t3c) \ \ 0 t <2 'J S- 0.0 

-~CXJ 14D t'R .1S' 0.0 

2.. 230 \70 I 0 ,--v j'.7 0.0 

5{3CO 2.00 18.QS 0,0 

~3.:=c ) ~3D iBJ"'(S o.() It 

NOTE: All measurement. to neareet O. foot me.urea trom top ot well ,.ser pipe unless otherwise notec1. 



31 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECTNUMBER: 6966 MEASURED WELL NUMBER: 

[ 1 PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s): 1- z. 7- 'J 8 MONITORING POINT: TOC 
MEASUREMENT METHOD: 1It- S(,fl.P.r DEPTH CORRECTION (ft): /VA 
TEST NUMBER: J!l'1 PUMP SETTING (Ft. below monitoring point): NA 

: STATIC WATER LEVEL (ft):iCf.G z.. DISTANCE FROM PUMPING WELL (ft): ~. 0' 

IPERSONNEL: se/T~ 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Gals.) 

(Min.) 
(Ft.) 

i'4 <.) d '9'-Z-, . NA 0.0 I-JA AlA 
'2....;)'-\-'--' 6 c) I 9, L,G - (J, ()4 

2lDO ~l-' 10 t:.~ -0.04 
2130 \ l U I <j. G(, -0.(14 

~~OO 140 19.~1 -0. () s-
2Z3° 17d 1<3. (0'" -0. (/4-

~3a:· ~oo i 9. ce1- -0, o~ 

~3D ;.1~ 1 q. h":J- -0.05" 

2-33'1 4 19,G5 -0.03 iI R c~...;.)..5.·-<' y 

. 

NO I c: AI: measuremems to nearest 0.01 oot measured from top of well riser pipe unless otherwise noted. 



3l 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: Al~Jov 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[1 PUMPING TEST [ ) RlLLOttAI UjIfI 
STEP DRAW DOWN TEST WELL. DEII&lCJI'~EAlT 

DATE(s): z.7IJ!is MONITORING POINT: Toe 
• 

MEASUREMENT METHOD' DEPTH CORRECTION (ft)· .AlA-
. TEST NUMBER: 3 PUMP SETTING (Ft. below monitoring pointl: /' ~ ~Q~""" 
; STATIC WATER LEVEL (ftl: 2. (1.0 I DISTANCE FROM PUMPING WELL (ftl: U"," 
! PERSONNEL: C. SA/ Y bE-<- i' T. L'o J A ",J 
i REMARKS: If'£b I F/C'"-' S~". e~,..,/' US-EO 

MILITARY 
TIME 

12.3 0 

/l ])~ 

/3/-:;' 
i J 3C; 
1400 
1430 

i53<:; 

'c.,oc 

170 0 

/730 

I'J° O 

2()oO 

2030 
Z/Od 
2./30 

2Z.OU 
ZZ30 
2300 
Z33C'> 

ELAPSED 

TIME SINCE WATER LEVEL CORRECTION 
PUMP START 

OR STOP IH ~~~e.. (Ft.) 

(Min.) IUlrOljjjS 

"J 0.0 I .., NA 

o 

/0 
/5' 

2.(;. . .:J j 

15~ 

2.10 ZC.51 
20.5Z. 

30cJ 20,SZ-

33c 2u 53 

2c.l·54 
4Z<> Zd.55 

2().5~ 

5/<.J 
20,S 7 

570 

20·58 
20.5'8 

DRAW 
DOWN OR 
RECOVERY 

(Ft.} 

H£'ifilJi "f 

-.01(0 

-. J~f 

- , ~O<l 

-,448 

- , 41(I, 

-, 432. 
-.'i-Cc. 

.- .432. 
-.4/G 

FLOW METER 
READING 

(Gals.) 

if2 

Z~9 

5Z3 

77'7 

/03 0 

i15~ 
-,4 0C /Z85 

- .432. 151-2 
- ,448 1668 
- ,4-8!J 1796 

-.448 2.051 
-,464 2/77 
-,1-80 2,3io 

-,1-3l. 2446 
-. #8 i2:57tj 
-, 544 2713 -, "'9~ 2,8:55 

Nu I~: All meaaurements to nearest 0.01 oot meuured rom tOp of well naer Ptpe unls. otnet'W1Se noted . 

.,. 
~, / ('~ l 

PUMPING 
RATE (GPM) 

4·zl 
'1,= Z i 
'/-. z. , 

4.ZG 

4. ZI 

4·21 

4: 2. I 

42.1 

4.U; 
4.26 

-;"''0 gc;-IIJ,";j 

~7. G~9 
REMARKS 

2311-/z 

Z40 ilz.. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: MS~3o.D (C~ .-+) 
[] PUMPING TEST [] STEP DRAW DOWN TEST 

DA TE(s): Z /13 - / 4 Z J18 MONITORING POINT: ra C 
'MEASUREMENT METHOD: DEPTH CORRECTION (tt): #.11-
TEST NUMBER: 3 G",j/ PUMP SETTING (Ft. below monitoring point): I ' oFF BO rrtlM 

; STATIC WATER LEVEL (tt): ZO,O/ DISTANCE FROM PUMPING WELL (tt): ,(JA 

i PERSONNEL: ~ S" /~ .. 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUr-IPING 
PUMP START READING REMARKS 

TIME (Ft.) (Ft.) RECOVERY RATE (GF'M) 
OR STOP (Gals,) 

(Min.) M·~e (Ft.) 

I!t:AJ.i,.,/1 H~~!'''9 
'Z.4()O (090 2 0 .58 NA -.5/Z. 2979 4.41 240 ...,..,.'z= 
00-50 720 2.0.56 -,464 3112. 4-~ 

010 0 750 2.0,56 -.-?-8O 3247 4·1-6 
013 0 780 20,5cO -,448 ,338C: 4-46 
c200 81O 2(),$6 --: 464 3:.> /1- 4-'16 

0230 840 2'-5~ I, -.49(C "364:J- 1-.4/ ~ 

3690 - / .. ;71'" ,Y",/4<:",/IJ...4i;J 

02.40 0 2. ... 1 5"0 t-JA .. SHuT of ,.... PumP = 51'E/, / /,('$NlI.51.y 

oc::...'f 3 :3 2 -<..J. ucl I -.0\<9 ~A J.JA r-..... /..s /(Zc:. .. :;..r,s.;-=J 
'-' 2.50 '0 2-.J .... , ,., .... ::,; , -,03L NI\- NA $?I" ...... n~·F3 S1~r / 

NOTE: All me.uurement. to ne.are.t O. oot measured from to 0 well riser I p ppe unless otherwISe notecl. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: MS-3o..s 

[1 PUMPING TEST [1 STEP DRAW DOWN TEST 

MONITORING POINT: 7"'0 C 
MEASUREMEkr METHOD' /IY -$co,E DEPTH CORRECTION (tt)· /VA 

• TEST NUMBER: _~ /<1.4. 
: 

PUMP SETTING (Ft. below monitoring point): 

'STATIC WATER LEVEL (ft): /~~ 2/ DISTANCE FROM PUMPING WEll (tt): Tl.b' 
I PERSONNEL: 2!. S/TA' " 

:REMARKS: (JB~tlAr/tlN It/E'-~ 
! 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Gals.) 
(Min.) 

(Ft.) 

L:'8S3 0 /9.21 IVA 0.0 /VA AlA 

Il2"- 0 /'i. 21 0.0 

/ icC 3G /cJ,l.1 0.0 

133CJ ~e /1. ZCJ +0.0/ 

14-0° 9c 1 '}.L <l -+ o. () I 

143 0 iZO / "Z-":- + ().o/ 

/S-c.;.d I~~ i? ZU of- O,()/ 

/(;0 v Z ie 19. Z/ 0.0 

J7dO 2-70 1<).21 (}.O 
/8c.:;, 33c /9, Z I 17.0 

/9 0 ': 39 0 / $,L/ 00 
20 0 '" 450 I~. Z-I 0. 0 

Z/oc 510 19. z. i tJ.O 
ZZ()~ 57() 19. z../ 0.0 

2300 630 jfj,ZJ 0.0 

z400 <690 I j. z.; 0.0 

aloO 750 /921 0.0 

0200 810 /9.21 (J.a ~ ~ 

NO [ 1:: All m ..... urement. to .-_ 0.0 oot menwed rom top of well riser Pipe unl .. othel'Wl.e noted. 



3S 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[J PUMPING TEST [] STEP DRAW DOWN TEST 

MONITORING POINT: rCJ C 

MEASUREMENT METHOD: /?1- Scc,.E DEPTH CORRECTION (tt): pA 
TEST NUMBER: .3 PUMP SETTING (Ft. below monitoring point): AlA 

:STATIC WATER LEVEL (ft): ZO,OS- DISTANCE FROM PUMPING WELL (ft): ~_O' 
: PERSONNEL: ~ S/7,1( 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 

OR STOP 
(Ft.) 

(Gals.) 

(Min.) 

08:)-.;5- 6 20. a·)- IVA 0,0 1./04 #.4 
-

J2 Zq (1 2.~( :1 0.0 

i3 CIV 3 u ';:C (..{ - 0.01 

13 3 ~. 60 2<J <:;"7 - (J.oz 
14 0 0 9 G 20.07 - (.I, " Z. 

1436 I z..:. 2-<.:.. <.:; 7 -0.02. 

/50'':' 15"O 2c), () 7 -0.0 l.. 

i(,oC. '-Ie 2,O.(le -0.03 

1700 270 ZeLio -o.o~ 

/3(. . .:.:, 33c Z.c ic - Q, v:;, ..... 

/9CoC ~o 
.. , 

/Z- -0,01 "- '-' 

2c,c (I 450 2o. I z. - o. 0 7 

2iO CJ Slo 2.0. 14 -0. 0 9 

lidO 570 20, i2.. -0.07 

2300 <f,3c) 20.,2- -0.07 

2400 cO 90 ZO·IZ. -0. () 7 

0/00 750 20,lZ -0.07 

OZ00 elO 2cJ .. /Z- , - C). 07 , ~ 

NOTE: Al, measurements to nearelt O.C foot me.aured from top of well rl8er pIpe unl .. otnerWlae noted. 



3~ 

PUMPING TEST DATA SHEET 

6966 
PUMPING WELL NUMBER: 
MEASURED WELL NUMBER: 

PROJECT NAME: 
PROJECT NUMBER: 

NIROP Fridley 
MS·28:1:) 

[I PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s): 2.//.3 -/~/:J8 MONITORING POINT: Toe I 

MEASUREMENT METHOD: TO C DEPTH CORRECTION (ft): NA 
TEST NUMBER~_~ PUMP SETTING (Ft. below monitorina Doint): #A 
STATIC WATER LEVEL (ft): /8,88 DISTANCE FROM PUMPING WELL (ft): $EE S"g~II~Y AVA/ 

PERSONNEL: es/~ 
REMARKS: 0.8SJ€Af.!.A7/6N W.EL~ 

ELAPSED DRAW 
MILITARY 

TIME SINCE 
WATER LEVEL CORRECTION DOWN OR 

FLOW METER 
PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) REMARKS 

OR STOP (Ft.) 
(Gals.) 

(Min.) 

08/S 0 /8.·88 NA t),o NA ,vA 

1730 300 /8,B7 +0,01 

20:;, 0 500 19·0Z-. - v, /4 
Od 10 7()cJ i 9. 02- - 0./4 

OZiO OZo i <]. CO , - O. i2- ", ., 

NOTE: All measurements to neareat 0.0 foot measured from top ot weill rtaer Pipe unle:a oUlefWlae noted. 
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PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: MS-3/S 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[) PUMPING TEST [ ) 

DATE(s)' 1- 8- 98 ,OG 

MEASUREMENT METHOD: M ~ C;I'!OP£ DEPTH CORRECTION (tt): NA I 

TEST NUMBER: 0 PUMP SETTING (Ft. below monitoring point): Z5" 

MONITORING POINT' 

STATIC WATER LEVEL (ttl: /'./7 DISTANCE FROM PUMPING WELL (ttl: .iVA 

PERSONNEL: R J.lowz.~ 6 -r ROJAHN 

REMARKS: )! D. ..., I' Q;;:- 180#0,"",: rD' 27..~' : nST 0 ,...., ~OA'1·d ~ 4os£c 
s-l&P I :: "'ceo VE"'V" (- 30 So c r) 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING RATE (GPM) 

REMARKS 

OR STOP (Gals.) 
s~ (Min.) 

(Ft.) 

/254 0 19.17 /VA 0,0 0.0 0.0 s/A~ I (r~sf-J 
12~-4 Z i ,.55" N4 -0.38 "3 ;:) ? u -"',0 s-.,t'c /'" "'p£oI 

i505 0 19./7 /1/4 0. 0 0.0 ~.>/A~ -I (7[/1" ) 
1507.'30 2:3 0 1955" NA - O. 3~ 3.e--:i ;:;'/n~ 5 ?£//"£ c/ 

1530 0 /9./7 j.J1J 0.0 0.0 4$/.A/!-r( 'O~r) 
i 532 '.30 Z;'3 0 i9.b3 AI/J - 0.4'- ..... S09A-1 2.Z0 .,P b/H'/ ~ /O/',,~ " 
... 

154 (.1 0 17.17 N4 o. Cl 50 - 8£<SIA/ #E£W rL:~7 0 

/5.:t ::. z. 20 C)/ - 0 B4 7Cl i.5 /O.t, 9,P,n? 

1:544 4 2(Jc:..2. .• c."J. J5:;- 97 fv 12- 13. Z jf'P? 

/ 5 f-~~ tP 2003 - 0·8(: (2.4.° -
1550 10 z;.:.· 04- - 0.8'7 I " ,. Z. i 4- 11.3 JPrY7 
1554- 14 Z.C.04- ,0· f7 2;44- -
1557 17 20.C4 -0,87 2.48 0 -
155 e 18 20.04 -c). B7 25'1.3 /4 /1.391' P" 

160 0 2..0 zo.o4- -0.87 ZSi 9 -
1600:~.O 2.0:40 - - 2894 - 5-f.,,:> ~..v...n'.I'" 

J('..:!' eu,,' -"cor 7v ~~r rw /."[c"r'./ l:-i, .,U, /.>; - $c..,/~r r- So ~15 ~ ) ~ :> t!: Ii--

HE;"" ~ ..A7/"., n·5rt7""o S7'~".. fi' / 

NOTE.: AI measurement. to nearat 0.0 foot mea.ureci from to 0' weU fl8er I p ppe unlea otherwise noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: MS-si S 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: MS- ~ I J:. 

[I PUMPING TEST (I STEP DRAW DOWN TEST 

DATE(s): /·8- 9 e MONITORING POINT: TO C 
MEASUREMENT METHOD: Itt - S"C: c."/ DEPTH CORRECTION (ft): AI" 
TEST NUMBER: CJ PUMP SETTING (Ft. below monitoring point): N ~ 
STATIC WATER LEVEL (ft): I'. /)9 DISTANCE FROM PUMPING WELL (ft): 5':2..' 

IPERSONNEL: 8.#oWZF r.A'oJ,JIII/"/.K 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 
OR STOP (Gals.) 

(Min.) 
(Ft.) 

1340 - /1.~q NA (J.(JO ,ivA A/A 

/;J4~ ~ /'). 09 /./,tJ .J ,",,, ;VA J./A 

/6 00 2" /7'.. tJ 7 /1/1-1 .:).00 /V'A ;vA 

! 

NO I 1:.: All measurements to nearest U. oat measured rom top ot weU nser Pipe unless otherwise notea. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: MS- 3' S 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[] PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s)· /-6-:18 MONITORING POINT· 

MEASUREMENT METHOD: .Nt - ~r <.J/I~ DEPTH CORRECTION (ft): /VA 
TEST NUMBER: " PUMP SETTING (Ft. below monitoring point): NA 
STATIC WATER LEVEL (h): //:J.~ 9 DISTANCE FROM PUMPING WELL (h): /0. 3~-' 

, PERSONNEL: B.H,",,~z.E r. Rt.JIfI-l~ 
REMARKS: 08 S"C/? VA r/tJ,,(/ WI5'L(, 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 

OR STOP (Ft.) 
(Gals.) 

(Min.) 

/34/ - /9.09 IVA ~ .. OO #'4 A/,d 

/~46 ~ 18· tJ 9 I 0,00 I 
L~OO ~c. 1'6. 05- • 0.00 -. I 

I'" 

NO I t.: All measurements to nearest 0.01 oot measureo rrom top or well user I e unleas otl'lerwlle noteo. pp 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 

----~~--------
MEASURED WELL NUMBER: -

[1 PUMPING TEST [ 1 ~.,~~" /IV u,o 
STEP DRAW DOWN TEST ~" 7>LII':~ o;l",,~T 

! 
DATE(s): MONITORING POINT: 

MEASUREMENT DEPTH CORRECTION (ft): 

TEST NUMBER: PUMP SETTING (Ft. below monitorin 

DISTANCE FROM PUMPING WELL (ft): 

PERSONNEL: 

REMARKS: 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 
OR STOP (Gals.) 

(Min.) 
(Ft.) :5E<:... 

/;:'"'30 - /j. (/1 ;5,L,? r-I- IL:5T I 
183/ I 26. c; NA. - 781 C.CJ 5.;-/L 23L Hz.. 
le~3 ....., 27./8 - 8. 09 B.~ -0 
/834 4 - - il,u 4-6)/L 3,4qpr>"\ 
/835- ~ Z7Z/ - 8. It- 15.4 -...,. 
1837"70 7. ~o 'Z] Z J -8. LO Z. 3 '1 -
/B'1u /0 27. r3 -B.24 34.7 43/L 3.6 'fP_1'I\ 

/845" 15 2. 7.; B -8, Z. 9 Sz..? -
184/ /7 - - ,o·3 14/5",/L 3 Bc;o,.... 
/85 u 2. :.:' - - 7J. "7 -
/ c) 5 ? 2z 2741 -8.32 79.3 -
/35,.- 2..5" 2. ;"·43 -8 34 C) \. 3 +.~j,- 4 0 9Ptw' 
1900 30 2..7.4'5 -b· 3(;. 1\ \.·3 --IJ /0 40 27.9'8 -8· 39 \4<i.3 4/~/L 3.8qpWl 
/'}2d SO 27 5"'-' -84 , 191. 3 3.8/t. 4i tiP,.-, 

"30 60 27 :;73 -8.44 l~l· 3 4/L 4·0~"", 
194:5' 7S 27.:) 5'" -8 4(, Z8'18 4,/ /L .3. '} 
Z~I:"JJ 90 2.7 :78 -89)f 34';. B 4/'L 4,0 '1',"" 
t'j /;-- LC~- 27. 60 -8.5 i 40~.6 ~/L 4.0 CJj1/11'1 

2-cJ] :J 120 2 7· ?'J -8·-5v 46~.8 ~/L 4.0 CUM 
~'J4) i3~ 2.. 7- 0 0 -85; .5 2. 'i. 'i1 4/L. 4.0 qpNI 
2~C)C I 5° Z. '7. '" i - 8. 52.. 58<).8 -ilL 4.0 QPM 
2' !-) I (,:;- Z7. ~2..- -8.53 649. fs -IlL 4.0i'~ 
213 6 /80 27. b2. -8.53 701j.8 4/L 4·0t:jp~ 
7.... ,. q-:; ~ I 'j 5'" 27 63 -854 7723 3.6/L 429PM 
2z.ou 2/ 0 2763 , -8·54 832.3 "-/L. 4. 0 ~p", 

NOTE: Ali measurements to nearest 0.01 TOOt measured from top of well n.er Pipe ~Ie:ss otnefWlse noted. 



4' 

PUMPING TEST OAT A SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: /??5-3/.I 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[I PUMPING TEST [I STEP DRAW DOWN TEST 

DATE(s): /- 8-98 MONITORING POINT: 

. MEASUREMENT METHOD: ~ - 5t;~~ DEPTH CORRECTION (h): 

TEST NUMBER: :;It" / .f~ PUMP SETTING (Ft. below monitorin point): s: ~ 
I STATIC WATER LEVEL (hI: UaJtJtS~y ?4s DISTANCE FROM PUMPING WELL (ftl: NA 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) j io""" RECOVER Y ...... 

f) READING RATE (GPM) 
REMARKS 

OR STOP (Gals.) 
(Min.) 

(Ft.) 

~C7:3o 0',3 0 , q,1t; ,vA ·O,U jl/A N'A 'Yi.;.;..I' ?v_/ ~ 
llog I ~ 0 0 I q=l r -().2Co ZZG 7,H'j 0-

J: 3 <.: j q 2- 1./ -0, /5 5~,4~t" n :)"7- / 
2.2. 0 9 2:,-'° 1&(,2-0 ~ o. /i :s 1-.::/ I-

2 " 3 0 1'1 ... 1 -C).OJ tv.,,1.=---<.. IEVd" / 

z.2..jo 3. u 0 ; &, Irt - f.). () 9 //Ad~./@ 
3; ., u • ., J b -().O7 Z76Y (!AP/ c:.. 

t..Z- l ( 4~oc ,'f,jf' -{].O(' L"/ ~ ... '9. 7s ";v","w 

4; 3" i -T 114 -(),o5 ~" $"cL. 

22..i2.. .:; iq 14 .. U. uS 
2.2.13 (,. j t) iY- -o.v-> 
2.2. I,/- 7 Iq I~ - c/, a4 
Z.2./,- e I tf • I 3 -D.D':;' 

22/<'.0 9 )'f i~ - (), 04 
Z.z.l7 /0 jq ,3 -C).04 

2lZz.. It;" )q,Il- -C} 03 
Zl.z. 7 '2.-() Itt, ,''' -().03 

ZZ 3 Z )..) Iq"J.,. -0.03 

-Zz. ~o J? - ~ - 5T'Q~ «s ~ 

NOTE.: All measurements to nearest O. loot mealurea from to ot well riser I e unless o[nervY'l5e notea. pp 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 

PROJECT NUMBER: 6966 MEASURED WELL NUMBER: ~5 -3/ :5 

[] PUMPING TEST [] STEP DRAW DOWN TEST 

MONITORING POINT: 7't> C 
DEPTH CORRECTION (ft): IVA 

,TEST NUMBER: ' PUMP SETTING (Ft. below monitoring point): "v',~ 
,STATIC WATER LEVEL (ft): /.? / 7 DISTANCE FROM PUMPING WELL (ft): .52~ ,; 
• PERSONNEL: B #' /r;lf 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
PUMP START 

TIME (Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Gals.) 

(Min.) 
(Ft.) 

Ie} (j - /9/7 NA C/.oo ,vA ,/\//.1 

/S4{ 15' 19, /7 
1700 ,?>(J 19./7 
/') 3CJ (.,C> /1.1 '7 

20 00 ') c' ! 9. i 7 

z ... 3 c: I 't.. C 17.17 
2/0'" lSi) / J" / 7 
21Jo I Bo i'j.,7 
Z 2" u 2- /0 /9. 17 , , 

NOTE: All measurements to nearest 0.01 toot measurea from to ot well nser , unl I p p pe ess otnerw se noted. 



43 

PUMPING TEST OAT A SHEET 

6966 
PUMPING WELL NUMBER: 
MEASURED WELL NUMBER: 

PROJECT NAME: 
PROJECT NUMBER: 

NIROP Fridley 
At,.!- 3 / J5 

[I PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s): 1- B - 9 B MONITORING POINT: 7t> C. 
MEASUREMENT METHOD: M - ScoPE. DEPTH CORRECTION (ft): NAt 
TEST NUMBER: #7 PUMP SETTING (Ft. below monitorin oint): N 
STATIC WATER LEVEL (ft): /t1. cti' DISTANCE FROM PUMPING WELL (ft): 

PERSONNEL: ~ '//'f 
,REMARKS: (JBsE,('vAVON W.ELL 

ELAPSED 
DRAW 

MiliTARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP 
(Ft.) 

(Gals.) 

(Min.) 

/fl3 G 0 /9.~9 NA O,C)() /'11,4 /VA 
/8-j-S - /:::; /8,O~ 

19°C. 3 C;' , S ,0 !) 

/93'-' Ge..> /8. C: 9 
2oc o '} () /f:5,cr 

2.'-' 3 '-' Jl'-' I <:).1.' 1 
2-1" :.., I 5c ! ~.~, 3 

2..15 0 / 80 /8.0'} 
2lL>O L I (j I e.O J , 

f'I.IOTE: A "Tle8surements to nearest 0.01 oot measurea from rap or well filer ~Ipe unless otherwise noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[) PUMPING TEST [] STEP DRAW DOWN TEST 

,DATEls): /- 8· 98 MONITORING POINT: n c. 
. MEASUREMENT METHOD: /<11- SCoPI£ 
,TEST NUMBER: "'# / 

DEPTH CORRECTION (tt): ~ Q.. 

'STATIC WATER LEVEL (tt): 0.03 DISTANCE FROM PUMPING WELL (ttl: 

145-31 "I 
MS- Z~ r. 

!PERSONNEL: ____ ~LL~~~~2-~~~~--------------------------------------------------~ 
: REMARKS: 08.5&~tlA'T/t1/t1 WELL. 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Gals.) 
(Min.) 

(Ft.) 

... 
/630 - 20.c:.)3 AlA Q.OO NA AlA 

1900 30 2.0.03 

2 ""0 9D 2(.),03 

21 () 0 i50 20.0 -; I. 

! 

NO T 1:.: All measurementS [0 neatest 0.0 oot meBllured rom top 0 well riser P4pe unlesl otherwise noted. 



4S 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: MS-~I'"D 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[ I PUMPING TEST [ I 
~OI.~W uP . 

STEP DRAW DOWN TEST WELL 'Of: lit L OPM.EAl\ 

i DATE(s): IZ - 20 - tj 7 MONITORING POINT: T'Cc. I 

; MEASUREMENT METHOD: 1'1\- .sCOPI: I HERI'I'\ \. DEPTH CORRECTION (ft): NA 

TEST NUMBER: ~ \ PUMP SETTING (Ft. below monitorina Doint): -v / ;:-/. ()P'& .ad~," 
,STATIC WATER LEVEL (ft): /8.Z4 - DISTANCE FROM PUMPING WELL (ft): fo,lPt 

I PERSONNEL: 8 ~ I l , L 1'\ Po. 
IREMARKS: SOAr! LOI"\' ¥EI4iC.. ,eEt}1 ~/o.w 
i R.i"" " '"'"' I' o.~F B ~o P""\ "'~ UlCL '-

ELAPSED I~~ MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION .l10WN oJY! FLOW METER 
PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Gals.) 
(Min.) 

(Ft.) SfC/L.. 

1'330 - /8.2.4 NA 0,0 0.0 0,0 SrA,...t T&lr# / 

\335 S - - ~.4. 12 R! I"nP ~"\", ~ pe ,.1 
\ )<4.C 10 Z8,Zo - 9.~6 132 I. 1/ 

\"345 ~5 .- - - I. •• 
i3S(') l.c - - - " 

,. 

1355 z'5 .- - - " 
I. 

1400 3 0 1845 -0.2 I -
'405 35 \<3. ~o -I. 5~ 17 ') 17 
\ 4\0 /'v"''''' IC~/lve to s/i4o'r ( y:-.c Z3,~ 14 5-10::. ,"" TES.t- E 

p,j'~", Pv;1'1/' 

R&<>N .... e J!N,~£ W/;.( t:::' OM ,-0. v/n/" 

J7~/t#l. -I ~<!'tJVC :£/C' ,,1l~ /. VtuA/t~'.,.t; ~/ - 9.:.' w ~h ~.~'.:.. ,"f ,U~.:L..'/,I.J Ch/y 

i¢50 - 2i.~4 -3 .. 46 Z 3. G:. • 4.#;"r. r.4h'¥,/K 'i 

145(,' :30 30 SeC - NA - 2.4,4 \0 23Ck.2. 

14 SZ Z. - - 2t'O,O \4,(0 

~55 S- 30.9::>- - IZ 'r I Z?3 -
14-5~ t;" - - 30·3 \~ \ ct o/t"\ 

I::> 00 10 34. '=-E: .. \ IC,44 343 \<0 
1505 15 3,=-. \<0 - 17 9l. 3Cj 3 \<0 ~ .. 

15/0 z.o 37 Z. \ .- lB. 97 438 \'1 O.9qpM -;5 JS- 2:> ~7.13 '-i':;49 48·8 iG, I q PM 

I':; lO 3 0 38.04- -lg. eo 53.8 \cD l 
J5Z5 35 38.34- - Zoo iO ,~8.3 \1 ().'3OJpn 

1530 40 38.4Q - 20.25 ~Z.8 \'1 \ 
J:i3S 45" ~8. 18 - ZO.54 67.3 ''1 .. 
; ::>'40 5'-' 38.&6- - 20. ~4 72.3 \~.5 f 6" ... 

J545 5'5 38. 9 9 - 20.75 773 \G...5 .1. 
155c ~o 38.30 t- Zoo 0," g,.8 11 0,9 
I G:,oo 7" 3g.Z0 - l~. ~~ ~1. 8 IG, \ It 

NOTE: All ~easurements to nearest o. oot measured from too of well riser I ppe unless otherwise noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: ___ 6;;,.;9;..,;;6;..,;;6 ___ _ MEASURED WELL NUMBER: 

[] PUMPING TEST [) STEP DRAW DOWN TEST 

:DATE(,): /2.~20 £ z/- 28 MONITORING POINT: TO C. 

MEASUREMENT METHOD: M· S(.,¢p£" DEPTH CORRECTION (ft): N A 
PUMP SETTING (Ft. below monitoring point): -I • ~.r 8o~ 

~STATIC WATER LEVEL (ftl: /8-Z~ DISTANCE FROM PUMPING WELL (ft): NA 
I PERSONNEL: 8 J.I / J' I TR 
! REMARKS: 'Dt> Coo; f=t)g MS - '3 I 1) 

V-;Ar. 
ELAPSED 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN. R 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 

OR STOP 
(Ft.) 

(Gals.) 
(Min.) 

(Ft.) S":<':/ ... 

ItfJ/o eO 38 eJe NA - 19.84 IOI.B 1<0 J q pm 23QHz.. 
/6Ze."\ 90 38. z.; -~C).97 1\0.8 i7 O. q,,:>>>. . 
/63 0 100 3e.3; - 2.0.07 IZo. S l<'c I Y PM 

164 0 lie 38.41 .. Zo. \7 130,8 \<D 

166 0 /20 384-9 -Z". lS 140·8 \<c 
17()O I~O ~8. 5' -Ze. ZG:. 150 .8 \l.o 

17/5' \45' 3855 - 2.0.3 i Ib~g leO 
)730 i~o .18. ~ I -2.0·37 180 .8 I~ 

i745 \ 1.:> 38bo -2e.>. 3' J 95. 8 ICc 
/80 0 \~C 38b4 -Zo.4° Z-iO.8 \ (o . .s 
/83(..) Zlo 3&b4· -zo.40 24-0. ,~ it: 5 III 

iCjcC 25° 38,70 -ZO.4-0 270.8 it 0,9"1"''' 
L93C 2.a c 39 .14 -2i./u 30e 8 i~ i 0 Lln'1 

200c 5\0 39~7 -2143 330 R 1(;; 

Z03;;:' 340 3S.78 '"'l154 ~60 e i l~ 
2. ; co. 3'10 3j.80 -2.1.5~ 390 R t (~ 
2. j 30 400 39.7'3 -21.55 42.0,8 1G:> 

2Zco 430 39.82- -2.1. Sf! 45C>.8 1(" 
22.30 4,,0 4Qoz -2.1. '18 48°·8 I" 230~ 4Qc 40.09 -21.8S- 5/0.8 ,(. 

2330 520 4O.1~ -ll.'1'- 5408 1£V 
oeC6 550 40.IB .. ZI.94 570.f:) I~ 

0030 580 40.29 ··Z2.0S' bOO. 8 i~ 
(j\OC '=>\0 40.42- -Z2./9 ~30/~ l~ 

o l3 0 <D40 «>.45 -Zlll 6bO,B t~ 
CZOO ~70 40.51 -Z2..2,7 {'90.8 ,,,-
0230 100 40.~4 -22..30 7/0.8 \ Co. 2~iH1 
0300 '130 4tJ.54 -Zz.3 c 75'0.8 \~ 

0 3]0 7bO 40,57 -Z2·33 7B<3. B l' 
04C)C 7'}0 40,~ 2- Ir - 22.38 810.8 l~ • 

NOTE: All measurements to near_t u. oot meaured rom to 0 well riser I e 00 .. otherwise noted. p p p 



(J.7 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROPFridley PUMPING WELL NUMBER: /tiS, Y I b 
PROJECT NUMBER: 6966 

----~~--------
MEASURED WELL NUMBER: 

[J PUMPING TEST [] STEP DRAW DOWN TEST 

MONITORING POINT: roc 
DEPTH CORRECTION (ft): AlA ~ 
PUMP SETTING (Ft. below monitorina Doint): "'/~,#' 4p~ 

STATIC WATER LEVEL (ft): /9.Z4 DISTANCE FROM PUMPING WELL (ft): #4 
PERSONNEL: B # / J L. / rl"f 
REMARKS: ])'l> Ccw; EC)~ /??s- 3/D 

ELAPSED 

I~~ MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN 9!V FLOW METER 
PUMPING 

PUMP START READING REMARKS 
TIME 

OR STOP 
(Ft.) (Ft.) Rtcm7ERY 

(Gals.) 
RATE (GPM) 

(Min.) 
(Ft.) S~C/L. 

0430 ~z.o 40.~:S NA -ZZ.4i 840 )~ I tjp/11 2~iHz. 
O~,.!6 85" 4().7(.} -22.4'=' 870 /6 
()~~ 30 880 40. 7c; - 2.2.SZ. goo I~ 
0600 9/0 4()· 8:.)" -22 ~I 930 I~ 
0&30 ~40 40.72 -22.4~ 96 0 16 
07 00 ~70 40· 7~ -22..52 99 0 Ifc. 
073 0 \ 000 40. 75 -22 5/ j OlO I' 
o HvO \03 0 40 7/ - 21..217 i 05"11 1& 
0-830 \0&0 4IJ. b9 -2Z·45" lOBO 15:.:> 
o y (l0 io9 0 90 ·71. -Z.2·48 II jO /(C 

09 jc.." ;/2.C' 40.69 -7245' 114b Ie;, 
loe; :) /1::> V 40 7~ - 22.S I j 170 ;5.8 
i03 0 il8a 4073 -2l..49 I zoo I" 
~/{)O j 21 0 ~9'(). 77 - 22..53 Jf.30 I~ 

113 0 /240 4{)· 73 - 22.49 iZ60 /:3.t: 
IZOO 1270 4£).77 --2253 iZ90 /'5.8 
iZ3 0 13 ()C 40.79 - 22.·55 i320 Ic:' 
i 300 i330 -?o.81 - 2Z.:j'7 /35G /tr.. 

1330 1360 4(). 79 -2.2 5fJ J.~RO It-. 
u;oo 1390 9()·j3 '22.09 1410 lib 

~43° 14Zo 9u. 7 9 -ZZ ~5' /'140 lIt, 
/5'-)0 /9~() 9~·75 -22~1 )'170 /I" 
/53 0 14Bo ?().70 - 22.4~ j:::> au J/.. 
1600 /::J/o ~().6 8 ·22.44 1530 II ... 
163 0 1540 40. "-3 ·U.39 15~ 16 
1_700 /77 0 4u.7/ ·-Z2.41 '5~O 1(, 
1730 /tOO 40·74 ·-U..50 J fA 2.0 Ib 
18.)0 /630 40.66' -22.42 ,'5'0 16 I PJ';'(J~d .It4SC 

~ 7",.1£ ill I~dl 
I {j30 /660 4-2. 13 -23.89 I'~ /b 
I fj(}O /67 0 42,07 -Z3· &.3 17 Ie> /6 1~ 

NOTE: All measurement. to nearest O.C -toot mea.urea from tOP of well nser pI unle:n otherwise noted. 



PUMPING TEST OAT A SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[1 PUMPING TEST [1 STEP DRAW DOWN TEST 

,DATE(s): 12. /ZJ -2.7/9 e MONITORING POINT: TC>c. 
: MEASUREMENT METHOD: M- SCo,JOE DEPTH CORRECTION (ft): ...vA 
TEST NUMBER: 7;@AAI~~ .QJ~C!.r/dAI E~ PUMP SETTING (Ft, below monitoring point): - / ' t:lF~ 8Q~"" 

; STATIC WATER LEVEL (ft): /8,Z4 DISTANCE FROM PUMPING WELL (ft): A/A 
I PERSONNEL: BA//.I£ / r~ 
'REMARKS: D~. CJQN.'t.. ..I=""O.,e PlS-3/ZJ 
, 

ELAPSED 

~ MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOW OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 
OR STOP (Gals.) 

(Min.) 
(Ft.) 

'5t;C.IL 

1'J3C /7Z 0 42./4- NA - 2390 174~ u:.. , Q1>~ 23. ~"Z.. 
2.<.)0(" 175'''' 42.2,':1 -Z4~S 1770 t" .. 
2.o3 C 178D 4Z.27 - 2403 1800 1(.... 

'- \OC )8/0 42.11 - 25.87 19~) t(_ 

Z \ 5 \J 1840 42.3') -2.4 IS 18(.0 i(. 

Zl-OD 1 t17C' .:;,!, /7 -22,')3 /t;9c> tG 
r"'-o,,~ k..s,,-
'h.icGe .... ' I .. ""r 

2.230 ijot; 4275" - 21-. 5i 19Zf:J 1G3.5 
23C.C. /13D 4Z.3 i - 24.()7 1?50 14, 
233.) /'16 0 4Z·5S- - 24 31 1980 J:5. :; 
0':;0':'- i'i~C> 4,f. 2. 9 - 2.3.0)- 201(:; ,t,.;.. ~-
ao'3c.. 2.02.(; 4/,01 - 22,77 ?--D4 Q. jb5 
(Ji00 2c.:.·S U -9/.13 -2289 2.,010 ;<;·4 
o 13C. Z(.. ~~i~ 4 ? 1.0_ -22 78 2.l0~ '" Oz.oo z.. \ \ c 4~o4 -2.2.80 2-;30 i~ 
02-3c. Z \4 tl 9/-0~ -Zl,e2. 21 ~c- ICn 
030': 2.1,0 9/~o4 -22.. 80 Z,,9t: ," 
6330 2.200 4/,~2 ,-22 88 2220 I~ 
04GO ZZ3D 4//4 - 22.·90 22..50 i~ 
04s\) 22(·,0 ?/, 24- - 23 r.)O 2l.bC ;~ 
05ee.:. Z290 9//7 -,2.93 23iC lfe 
0530 2320 9/./9 -'lZ,9° Z34C lCo 
Ob(iCl Z3.s~O -W:/I - 2. 2 t:l'7 2.370 l~ $"1-,,' P~;t?~"·-V6.fJ ~ 

-:ii"/lCf REc.:;V'c,{"y' 

--. 

NOTE: All meastSements to nea:-elt L'. cot rne&llured rom to of well riser I l6lIea Otnerwl5e noted. 



49 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[1 PUMPING TEST [] STEP DRAW DOWN TEST 

12.·ZZ~~8 MONITORING POINT: ~C 
-scoP£ DEPTH CORRECTION (ft): NA 

PUMP SETTING (Ft. below monitorin oint): N~ \ oF~ 8<:.-7\ .. "" 

DISTANCE FROM PUMPING WELL (ft): ~ A 
PERSONNEL: 

.REMARKS: 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
PUMP START READING REMARKS 

TIME 
OR STOP 

(Ft.) (Ft.) ~COVERt- (Gals.) 
RATE (GPM) 

(Min.) 
(Ft.) 

obo5 0 -?/, // NA - Z2.87 N~ NA 
- v:3° J,,~ ,Co - 13. ,=-" 

0606 I 21. 8 0 - II. 5fO 

- I: 30 Z'J. i 9 - 10. CJ5 

·O~O7 z Z,', '12.. .- 8.~8 

- 2: '3 0 2S75" ~ 7,:5 I 
06 Of;, 3 24.73 - /,., 49 

- 3 ~ 30 23. f),j- - 5.~' 
0609 4 2.3 oe - 4.84 

- 4~3D 22..-.3 'J - 415 
Obi'" .":1 2,./·61 - 357 
06// ~ 2,..G. 8l~ - 264· 
06/2- 7 2'::'.14 - j ,)c 

()6/3 e l~. ~o - I 3(, 

0611 9 I;. zo .. O~G 
Ob/~ /0 1[/.9 1 - 0.67 
CJ6/~ i I IB.71 .. 0.4' 
()o/7 /l- 18 5~' - 0.3i 
t:J6/8 13 18·46 - o zz. 
O£/9 /4 /8·38 - 0.14 

0620 IS 1833 - 0.09 
()'''7~ 

O~.::.. 17:3';) //(2' -O.OZ 

CJbZ~ - ZO 1/1. 24 0.0 0 

cJ63u ZS' /8.22. +o.o'Z. 
CJ63...!> 3.:) /tJ 2. z. +0.0 Z. ,I , 

NO T E: All measurements to nearest U. toot menured trom top ot well riser pipe unlesa otnerwlse noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: MS -3 \ S 

[] PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s): IzI20 - ZZ./18 MONITORING POINT: 'TOC 
MEASUREMENT METHOD' M S{!.J:),oE DEPTH CORRECTION (ft)· .IVA - I 

TEST NUMBER: AlA PUMP SETTING (Ft. below monitoring point): ;VA 

: STATIC WATER LEVEL (ft): I~ lI8 DISTANCE FROM PUMPING WELL (ft): /lIA!:S"' 
, PERSONNEL: B#/JL/rl'? 
,REMARKS: OBSE,f"(.)A,/oN WU&.l. 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START READING 
RATE (GPM) 

REMARKS 
(Ft.) (Ft.) RECOVERY 

OR STOP 
(Ft.) 

(Gals.) 
(Min.) 

1330 0 ,~ .. o~ N,4 tJ, ()O JI/.4 .IVA 
i.35Q 60 I <).oca 

17 0 0 130 1'1.0'2.. 
Ieee.. 1')0 I~. CJ~ 

1?6 0 2:5'0 I '; (:~ 

ZOO:- 3/0 I'" () w. 
2., I (,jO 370 iC) og 

(;200 430 1<}.08 
23cc 4 !J() 19.u~ 
(..;'GGL.- 5:>- .;) j '1. c, t-
%u ~/o 1 <:t.u'6 
Q Z '-' ,;, 670 i ':). II € 
63.;,0 73() I~. ('e 
040'-1 79 0 /9. () ~ 
oSee, 85'0 }<).c..e 

O<OOC; 910 I ~ 0t 
O/UO 'j 7" i ,. CJ t 
O~Gc, /tJ30 I ,)ot 

O--;'CG /(.JjO i~. "t 
luG0 /15''' i 9.Q e 
i lOa 12/0 it).08 

i z..uu 1270 ''J. 0 e 
Ib()~ is,/O l'l. '" 8 
2,oco 175'-' i~. 0 ~ 

IZ/tZ C\Co. ZOS'C) J'J. () e 

Nu I t:: All measurements to nearest 0.0 foot meaaured from top of well fI .. Pipe unlesa otherwl$e notea. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[1 PUMPING TEST [1 STEP DRAW DOWN TEST 

:DATE(sl: /2./z.o-ZZ/98 MONITORING POINT: ~ C. 
MEASUREMENT METHOD: M - 5' CopE DEPTH CORRECTION (ttl: N 4 

PUMP SETTING (Ft. below monitorin ointl: N A 
DISTANCE FROM PUMPING WELL (ft): 5.2..' 

I PERSONNEL: 

REMARKS: 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

CORRECTION DOWN OR 
FLOW METER 

PUMPING 
PUMP START 

WATER LEVEL READING REMARKS 
TIME (Ft.) (Ft.1 RECOVERY RATE (GPM) 

OR STOP 
(Ft.) 

(Gals,) 

(Min.) 

133 .. 0 19.14 IVA C),oo NA .AlA 
I "S!>-,. ~;o /~, /:J- - o· () / 
17VO 130 /9./6 - 0. () z 
/8 00 /90 /? /:) -d.,-JI 

1900 ..,·c -:7 /'j,/~ _()~ "I 
2(100 3/0 /9./~ - • () CJ ,-

210 0 37 ... ' J,}, h .- , t:J. Q / 

22c)u 43C 1'./6 - (j, oz:.. 
z:.'30:" 4~C 17. /:J- -0.01 

0('':';'" sS'..; /9.1:t' - 0.0 ( 

0/00 6/-) 

I~. II. - 0 02... 

02(.,0 6 ~"-) ! 19. I~ - 0.02-
03(;'6 '7 '1:..": Ii, I-=>- _ C).O ( 

04,'0 29--: I'i~ - .. 0, () ( 

tJ:jr..") 0 B:;-':" /j./C _(.) al.. 

0(;0 0 Cj/C /'j./6 -ooZ 
t.'7° 0 ~ 7 .. ' I', /-:) -0,(.)1 

rJtJ.:.' ,:, /0')'; 19,/6 _ (). 0 2-

090J /OJ .: /,,/~ -0.02-

/P.;1(; // :i' .. 19./~ - -(.1,01 

//()C / l. /.; /~~/6 -(). 02-

/2 &70 /" 7':' 1',/6 - 0.02-
/6(1 C /~.J';' /9./.G ·O,ol-
Zc,)t'v /75'- I',/~ -0.0'<';... 

i2,kz.. GJ/" 0 Z..:~ ... /1,/5" -0, 0 i 

Nu It.: All measurements ':It -"'''''I!IE"' _ .:':., toot meaaurea from to of well riser I P PI'" unlen otherwise noted. 



PROJECT NAME: 
PROJECT NUMBER: 

[I PUMPING TEST 

DATE(s): 1- 12-

I PERSONNEL: 

iREMARKS: 

ELAPSED 

MILITARY 
TIME SINCE 

TIME 
PUMP START 

OR STOP 
(Min.) 

V'C 1'31)') 0 

- ()~1(.,' 

i ~5{, br 
- I ~,D 

le'S7 I..,.' tC . \,.: ........ 
I ,-,') I..:. ., :iC 

I b 5'1 1-}'00 

i ~ ~c nee 
i "c~ 1'0\, 0 
1<) 10 ii; lti C 

17 / ) 2o:r.JO 

/9 ,,'. ]Il 0:3 0 

I~/('; I 
2... 

3 
4 

I ~2 (j ..... 
:::> 

"L, b 

Nu I t: All measurements to nearest O. 

PUMPING TEST DATA SHEET 

NIROP Fridley PUMPING WELL NUMBER: 
6966 MEASURED WELL NUMBER: 

[] STEP DRAW DOWN TEST 

MONITORING POINT: "C 
OEPTH CORRECTION (tt): .IVA 
PUMP SETTING (Ft. below monitorin 

DISTANCE FROM PUMPING WELL (ft): 

Eel 2Z o 

DRAW 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
(Ft.) RECOVERY 

READING 
RATE (GPM) (Ft.) 

(Gals.) 
(Ft.) 

/9. !i3 lv'A tJ, d If? p,,, 0 

~"ij' - d,6,2 

'1--0.11 _ 0.64 

"J...-o.r1 - o. 64 
,.,.f),17 - 0.64 

'20· I€ - o. 6~-
)...,." ,q - 0 .", 

-;,0 I 2--c- . 0.b7 W·lf ,0"'.4'1e', 

')..0, z .. ] - 0.70 

"J.-C, )..] - 0.70 f 
:2G. 2'? - o]v 220 fA-Is 
I 'J 57 - l>.04 No.. NA. 
i9. J' - 0.03 

1').5":5 - o . ., z. 
(9. ,-4 - iJ. 0 I 

1'1,,5'4 - 0·0/ 
I~ .- :;; 

;)-- -o·co 

- ~~ .' ,It 

toot measured from top or well n8el' pipe ~ea otl"lerWlH noted. 

NA 
F="'~L.L.<:>W uP 
WELL »£V~LOPM6Vr 

! 

REMARKS 

STAte T PPP1/ 

":: 1/# 0 fP"', (/d 
HI 

" 

5 / ",,- T D 1-"5- "Sfc'r C ? 

5;h?/{..r J 7"1£/", / {-(;: c" ~ (. 

~-I .. I' H'£/(I'-1:t /7£ ~ 

/ 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: M5 ~32S 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 11-15- 3ZI 

[1 PUMPING TEST [1 STEP DRAW DOWN TEST 

;DATE(.): 1-/2-98 MONITORING POINT: roc 
MEASUREMENT METHOD: /lit ~ SCOPE DEPTH CORRECTION (ft): ,v'A 

: TEST NUMBER: S PUMP SETTING (Ft. below monitorin oint): #A 
: STATIC WATER LEVEL (ft):· ';l. 't. 6 DISTANCE FROM PUMPING WELL (ft): s: S:S''' 
PERSONNEL: dh" 7" ~ 
REMARKS: &85E~P'''''7/DN WJt::Lt.. 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 
OR STOP (Gals.) 

(Min.) 
(Ft.) 

jqDq Il-j ')A,64 ,IVA p,(}d A/,4 .l</A 

19/tr 20 l ¥,{,if #..0- cl (,1 c.) #.-4 ,/I//.J. 

NOl t:: Ali measurements to nearest 0.( '--fOot measured from to 0 weil fleer I p ppe unieaa otherwise notea. 



PUMPING TEST OAT A SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 415- 325 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: /Jff·52.)) 

[J PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s): 1- /2 -y8 MONITORING POINT: ;nJ C. 

MEASUREMENT METHOD: A1 - SC'opE DEPTH CORRECTION (ft): #.4 
: TEST NUMBER: :5" PUMP SETTING (Ft. below monitoring point): ....vA. 
!STATIC WATER LEVEL 1ft): 1-1, "II DISTANce FROM PUMPING WELL (ft): /'7. Z -5 
I PERSONNEL: BK /T~ 

ELAPSED 
TIME SINCE 

DRAW 
FLOW METER 

MILITARY WATER LEVEL CORRECTION DOWN OR PUMPING 
TIME 

PUMP START 
RECOVERY 

READING 
RATE (GPM) 

REMARKS 
OR STOP 

(Ft.) (Ft.) 
(Gals.) 

(Min.) 
(Ft.) 

/j()9 /4J/ Z3.~ N.tJ. (1. () 6 J\I~ #A 

1,//5 2'=' 234() #.4- () (.Ie N;t4 #~ 

NOTE: AI measurement. to nearest O.OrToot me&Slured rom top ot well rtaer Pipe unless otherw*, notea. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: MS-3ZI 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[] PUMPING TEST [ ] 
. FOL2ow u)d _ 

STEP DRAW DOWN TEST WE'-£. 1)& VEL 0 PMcN I 

:DATE(s): /- /0 - 98 MONITORING POINT: Toe.. 
. MEASUREMENT METHOD: M- S~(),.£ .f .H'£.fM IT DEPTH CORRECTION (ft): iVA 

-0' PUMP SETTING (Ft. below monitoring point): IV .TEST NUMBER: #'3 
jSTATIC WATER LEVEL (ft): 24. 81 DISTANCE FROM PUMPING WELL (ft): #A 

ELAPSED 

~ TIME SINCE FLOW METER 
MILITARY WATER LEVEL CORRECTION DO OR PUMPING 

PUMP START READING REMARKS 
TIME 

OR STOP 
(Ft.) (Ft.) RECOVERY 

(Gals.) 
RATE (GPM) 

(Min.) 
(Ft.) SEC./1... 

/730 0 2+8 1 NA 0,00 0.0 o.~ 

184fJ 0 2481 0,0 () (J,a ().O 

- O'3~ - - - s-r-."r 7Z~~ #3 S~I' () 

/841 , 28.51 - 3, '7~ -
I b4'c:. Z 29· 01 -42 0 , -
/e4,~ 3 l'i Z'j - 4JIB 'jc" 5 3.l'iPM 
L844 4 2,"53 -4·72- i2.8 -
IB45 5 L-j ("4 -483 1C:,3 4.5 3.5'j P""" 

18£>o jC 30. () f - 5. 27 33.8 -
less I:;) 3 v .2. 3 - 5·42 5/· 8 44 3"- 'J pM 

1'Jc;,C. zc 3(. Z7 -5:46 69.8 -
i 5 i 0 3c 3(:' 3(; -5.4- 'j /05 45 
192(.' 4c '3..:- '3 ;;? -5.51 /4° -
/930 ::)c 3c.33 -5,::;2 17~ 4.5 

1'4 C ,",C' :5c ·3D -5.49 209 46 .3 4 '1pM 
Z 0/,.') '30 30.3'3 -£.:5 z. 311 4·~ 
2. ()4c /ZI.C '5,:;,· ~:) -:>.54 41j 4-4 
Z j Ie ;5.: 3" 37 - :,-.5 ('. 514 1-.5 

2.i4° \ ¢ '-. ""- ,5.-...39 -5.5e 629 45 
z.. £ ,0 21(' 3l. 1·41 -S.t::,o 734 45" 
i: 2,4 c 24C: 30. /0 - :;.Z, 839 4~-

Z 3 I ~ 21( 3°.3(, - 5.S-S- 94-7 4.4 
Z340 30~ 3(1·3'-=> 

. -5:54 /o:,-s 44 
00\0 33t!- 3o.g4 r -5.53 //63 -
c)O/5 sr,l/.cf /fI cc,u£lC.y 

5";-EI' #/ 

NOTE: All measurements to.~ O.U, toot mea.urea trom top Of well riser pipe unless Otherwl8e noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[) PUMPING TEST [] STEP DRAW DOWN TEST 

. DA TE(s): / - / /- .? 8 MONITORING POINT: TOC 

. MEASUREMENT METHOD: Af- S~r'.E .£ #£-rA11 T DEPTH CORRECTION 1ft): t-/ A 

.TEST NUMBER::#' 3 57&P#"/ PUMP SETTING 1Ft. below monitorina point): N4 
:STATIC WATER LEVEL 1ft): 2d, e/ DISTANCE FROM PUMPING WELL 1ft): /VA 
!PERSONNEL: 8#/r~ 
iREMARKS: K£COV4Ky ~ A(s - 3ZI 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION 

~ 
Fe.OW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) 
READING 

RATE (GPM) 
REMARKS 

OR STOP ~ (Gals.! 
(Min.) 

(Ft.) 

cJO/S" 0 - #4 - AlA N'4 s4d &c!,,"'~y 
&'·30 2~·o9 -1.28 

00/6 I Z(;'· // - '.:5 0 

/.3 0 26.. ()O -1.1l) 

00/7 2 Z5". Be -I. 07 

Z.· :So 25"· 78 - 0. 97 
()ol9 3 z 5· 7fJ -0·89 

3:30 Z5"·~ - (). 83 
(Jo19 4 2~.5"7 - eJ. 7~ 

4:3 0 25·S'1 - 0.70 

ouZo .-
2:5.~~ - o.C5' :> 

eX:;"'/ ~ 2538 -0.57 
Ol.,Z2. 7 25'·30 -t).49 

00Z3 8 Z.~.24 -0.43 
o6Z4 9 Z5. /9 - C'. 3 g 

(JoL5 /0 z5. 1"'- - 0.33 

003 0 . - Zf: 99 - eJ. /8 /:> 

oc3~ 21 z,.;;.9/ - 0, 10 

()04O lS 248S _ d. 07 

()O45" 3 0 24. 86 - o. CJ s 
tJo5o 3.5 24 85" - () .04 
()cJS~ 4" Z4·84 - O. 03 

0/00 4S 24.84 - 0. 0 3 

010:;)' 50 29·84 - 6.03 

0//5 6 0 24.83 -o,oz. 
0/2::) 70 24·83 - 0, oZ 

C)J35' eo Z4.82 - 0,0 1 

0/40 as 24-82 sro,P RECov£l{'Y 

72'$1'#3 S"d/,zr/ 
NOTE: All mea.urementl to nearest 0.( foot meul6ed- from tOp of well nler Pipe unle:u otherWute noted. 



57 

PUMPING TEST OAT A SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: /!1S-32 S 
[] PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s); 1-/0 0 98 MONITORING POINT: 70 C 
MEASUREMENT METHOD: )11- SCopE DEPTH CORRECTION (ft): ,J./A 
TEST NUMBER: PUMP SETTING (Ft. below monitorin oint): NA 
STATIC WATER LEVEL (ft): 11. 3 'j DISTANCE FROM PUMPING WELL (ft): 5.55' 
PERSONNEL: B# I'T~ 
REMARKS: OBSU(I;tIf;/ON WeLL F~ NfS - 3<:' Z 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 

OR STOP (Gals.) 
(Min.) 

(Ft.) 

i 730 0 /J J'7 NA O.bO #/.1 /VA 

185"0 Ie I 1f.1 'l 
19/0 -:fO Jq, J'f 
194() (.0 ,q 'H 
2 0 '7-0 I:). 0 ,c,3Q 
2//jcJ ,gO 1'1,34 
22JfU 'J..."In IQ.311 
2310 'l--7D I'/,q 
234 0 ~c.!O ,q."}Q 

C)o/() J~'" i} 3 'I 

NO I t:.: All measurements to nearest 0.01 oot measured from to 01 Well riser I ope uruess otherwise noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: MS -3ZI 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: MS-]''J) 

[1 PUMPING TEST [] STEP DRAW DOWN TEST 

IDATE(s)' 1- /0- ') 8 MONITORING POINT' roC I I I MEASUREMENT METHOD: "1-StXJ,P£ DEPTH CORRECTION (ft): "vA 
TEST NUMBER: 3 PUMP SETTING (Ft. below monitorinq point): NA 

! ST A TIC WATER LEVEL (ttl: 23.SS- DISTANCE FROM PUMPING WELL (ft): 5.7; 
PERSONNEL: B#/r.< 

IREMARKS: OtJs£...("I/,fT'/ON w~L Pa,f' MS-3ZI 
I 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 

OR STOP 
(Ft.) 

(Gals.) 

(Min.) 

/730 0 23.55 NA 0.0 0 NA NA 

/&50 /0 23 5" - 0 01 

19/ 0 3 0 23.~ -0." I 
/94-" {;O 23·5'- -(;,(;1 

204-0 i2° 23.57 -6.02.. 

2140 /(:1'; 23,57 -0.uz' 

22-4CJ 2.40 23.57 -u. "z. 
23/0 2.70 23.3'7 -o.oZ 
2340 30 c Z3.57 -0,0 Z-
oe/o 33 v 2.3-5 7 .Ir -o ... oZ,. ,J f 

I 

NOTE: All measurements to nearest o. oot meMured trom tOp 0 well riser Pipe unl .. otherwise notecJ. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: MS- 3Z, .r 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: W\S-33 I. 

[1 PUMPING TEST [] STEP DRAW DOWN TEST 

:DATE(s): / -/o-ge MONITORING POINT: j'"'I.,) c.. 
MEASUREMENT METHOD: /111- S CoPif DEPTH CORRECTION (ft): /-I'" 

TEST NUMBER: :s' PUMP SETTING (Ft. below monitorina Doint): IJA 

;STATICWATER LEVEL (ft): zo.33 DISTANCE FROM PUMPING WELL (ft): SeE su-etJeY MAP 

! PERSONNEL:8 J.I Jr~ 
'REMARKS: Q85c~,)A.TION /;<.I£LL FO~ MS-32..I 

--

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 

OR STOP (Gals.) 
(Min.) 

(Ft.) 

1835 0 ZO.33 jl.i4 0,00 N4 #-1 
/ J'4,.(.J 6 0 eo 3¥ ;vA 0.06 N4 A/4 

zlqiJ /80 2.<:.,;'3 N,tf 0 00 N'A ;VA 

600 0 3Z0 --It> ·33 NA O·OU NA IVA 

NOTE: All measurements to nearest 0.01 foot measureo from to or Well riser I e unless otnerwlse notea. p p p 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[ ] PUMPING TEST [ ] 
FaJ. ~ oW' v)ii' 

STEP DRAW DOWN TEST wc~ DEV.sLoP/>fcNr 

DATE(s): 1-\\-98 MONITORING POINT: "TOe. i 

MEASUREMENT METHOD: M- SGOPc ~~A'T DEPTH CORRECTION (ft): ;VA 

;TEST NUMBER::# 4 PUMP SETTING (Ft. below monitoring Doint): I • OFF BoHon 
: STATIC WATER LEVEL (ft): Z3.S 3 DISTANCE FROM PUMPING WELL (ft): NPo 
PERSONNEL: 6. Howz.c ~ /, ~OJANN 
REMARKS: xl) ~ 42.95 ' 

ELAPSED ~ TIME SINCE lrLOW METER 
MILITARY WATER LEVEL CORRECTION C,..,.QOWN OR ...... PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Ft.) 
(Gals.) 

SC7{. (Min.) 

jl§O 0 23.5"3 AlA ". () 0 0.0 0.0 

- O:3c.i 26 "3~ - 2.83 -
115'1 J 26.4'- - 2· ~3 -
i152.. Z 26_43 - Z 90 -
/1~3 3 U.5t -z·'j8 -
//54 4 26.54 -3 01 -
1/55 S 2".55 - 3 oz. /75 4. ;5- 3 S~,P""" 
1200 10 U.5'J - 3.0," 35 -
fZ U :;; I:i" Zc..~o - 3·07 52 4i.~ 34'11'.1""1 

12./ 0 2.. v 2(.. (,Z -3. c9 '-9 -
i22 0 ~0 U·'4 -3 I' iU4 45 
,23 0 40 Z6. &.4- -3.1 i 139 -
J2.,.4r.... 50 26.(,4- - 3 I j 175 9.4- 3.6sp....., 
j2..5o (;,0 26.64- -3 II 211 4-4 
j3l.0 90 Z(·(;4 -"J . II ~/q 44 
1350 i 2.0 26.64- -s ' I 427 44 
142. 0 j5"C U.b4 - 3. II 5~<;" 4.4 
14:::>0 i 80 Z6.~4 - ~.II 643 4.4 
152.0 210 U.(.,4 - ~.II 757 4<2- 3·8,/1'1"f 

1550 ZA..o 2.'- ~4 -"3 " 871 42 
ibl.': 2.10 2.6.59 -3.°' 'J fp" 4.2-
ib5 u 3uo Z.~.S9 - 3. 0' 1\ U'" Af!: 0:;'- ~. 991'''''' 
i7l 0 330 2'· c,.o - 3.0, /llto 42. 
1750 3'-0 2'.6 0 -3. 07 13Z7 43 3· 7,P"'1 
i'6Z C 390 'Z,~_60 -3. 07 1418 43 
185"':' 420 2~.~1 -3. c 5 /552 4-2 
I <j z..o 4SQ 26.62. -3.0' )~~3 ~.3 

'94 0 470 - Ir - 1737 - S~"~T ,fc~VEL'f 
r~/;#'~ ~.,,~,T/ 

Nu I t.: All measurements to nearest: u. oot measured rom to 0 weil rlaer PI P 1M unl .. otnetwl8e noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[ 1 PUMPING TEST [1 STEP DRAW DOWN TEST 

[DATE(s): 1-//- ,8 MONITORING POINT: Tt>C 
; MEASUREMENT METHOD: /VI - S C,{),c DEPTH CORRECTION (ft): NA 

TEST NUMBER: -4 S?'£' iIF/ PUMP SETTING (Ft. below monitorina Doint): /VA 

: STATIC WATER LEVEL (ft): Z. ~_ S3 DISTANCE FROM PUMPING WELL (ft): #A 
i PERSONNEL: .8H//~ 
:REMARKS: R~cova~ (..0...1 -",?~. ~z..L> 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN-01L. 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) ~OVERY bREADING RATE (GPM) 

REMARKS 

OR STOP 
(Ft.) 

(Gals.) 
(Min.) 

.. 

17~O 0 - NA Nil. NA S?"~fLr bc,;vcLY --- o. ]0 -
/941 , 25.~-7 - 0,(;4-

- I '. ~CJ 23.S 7 - 0.,-,4 

I J&l2.. z. 2.3 57 -u 04-

- 2- 3<- Z 3 . .:i' -u (;3 

/743 3 l..J '5S' -u uz. 
/'144 4 Z) ::;5"' -0. u 2-

/ j{t';) -5" Z3 5'4- -0. C.; j 

1')4~ <6 2.3.53 o. ();;., 

J'l!)O 5;1 ..... -:> "co,;;--4 
S7c'-' =/ 

NOTE: All mea&urements to ne8rellt O. oot measured rom top of well riaer Pipe unl .. otherwise noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[] PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s): / -//- 98 MONITORING POINT: TcJ C 
MEASUREMENT METHOD' /11- 5" c.. Q~ ~ DEPTH CORRECTION (ft)· #4 

: TEST NUMBER: 4 PUMP SETTING (Ft. below monitorina Doint): "vA 
iSTATIC WATER LEVEL (ft): Lf~/ DISTANCE FROM PUMPING WELL (ft): 1l.2..~' ! 

i PERSONNEL: ~. ~CAI.u£ 7: /f' (J .j -4 #' .;oJ 

I 

:REMARKS: OBSELtlAT /ON WeLL-

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

RECOVERY 
READING 

RATE (GPM) 
REMARKS 

(Ft.) (Ft.) 
OR STOP 

(Ft.) 
(Gals.) 

(Min.) 

- -

115~ 0 \ ~ 4' - - - -
l'lcl( Ii;" ICf, Ii 1 /VA 0,00 /1/..4 ,lolA 

):l-J.-C ~o 1'1.'-11 
1:1- ;-0 f,{) III 41 
l?~O 11-0 1 Ci 'II 
1'-15:0 12D ,tt.~J 
; 5,-0 z?-o , ,. 4-1 ,,-;-0 21'0 i1. q/ 
i 7:Sr..) %0 jq 41 
/8j-<':;' Y1-c It! 1../1 , ~ 

NOTE: All measurement' to nearMt O. oot meaaured rom to 0 weil rtaer I p ppe unlesa otherwIse notecl. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 

PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[] PUMPING TEST [) STEP DRAW DOWN TEST 

,DATE(s): / - //- ~ 8 MONITORING POINT: ro C 
DEPTH CORRECTION (ft): "tlA-
PUMP SETTING (Ft. below monitoring point): ;VA 
DISTANCE FROM PUMPING WELL (ft): .7' 

PERSONNEL: 

'REMARKS: 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Gals.) 

(Min.) 
(Ft.) 

( 1 'SO 0 ~.I'6 NA 0.00 NA NA 

I'). j)~ ,~ J-l./.7f{ 

I l.-:l-c '30 ,,_ '1 19 
12...;-n t.n l-U.I ~ 

J~ fO 11--0 ~lo/.1~ 

i 4 J;C' j ~O ).../.}.79 

155() Z4° L'I.73 
i~ ,Co> ~oo 2-.". 7 'tJ 

i7~<':' 3 60 )..'",. 7~ 
"f15v '"1:l-0 2-4."7 ~ n' ~ , 

NOTE: All measurements to nearest O.C 1 foot measured from to or wetl riser Pipe unlesa otherWlae noted. p 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[] PUMPING TEST [] STEP DRAW DOWN TEST 

MONITORING POINT: La C 
DEPTH CORRECTION (ft): ~j} 

DISTANCE FROM PUMPING WELL (ft): 

PERSONNEL: 

REMARKS: po~ ~s -3 z. 7> 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP 
(Ft.) 

(Gals.) 
(Min.) 

1140 0 Z(}, ~ I JJA 0.00 NA NA 

i j-"'w I~O z.o. , I 000 

{deo 370 20,30 +0.01 

i9 z.5" Lf:i5 20.'::: 9 +o.oz. 

Nu I t.: All measurements to nearest O.C 1 foot measured from top or well 'Iser pipe unless otnerwl8e noteo:. 



PUMPING TEST OAT A SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: M 5-:53S 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[1 PUMPING TEST [ ) 

:DATE(s): I /ZZ -Z3 '98 MONITORING POINT: TO c:: 
DEPTH CORRECTION (ft)· N A 

I TEST NUMBER: 3 Z6 ' 
I 

PUMP SETTING (Ft. below monitoring point): 

: STATIC WATER LEVEL (ft): /9.48 DISTANCE FROM PUMPING WELL (ft): AJ,4\ 
. PERSONNEL: St:.l-rlf 
'REMARKS: X. D : 0.5' 0;:': 8offo,"; 

• htA~;r #~"'D 7,eI/i! 
! 

~--ELAPSED 
i)..OW METER TIME SINCE 

DRAW 
MILITARY WATER LEVEL CORRECTION DOWN OR PUMPING 

TIME 
PUMP START 

(Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP 
(Ft.) 

(Gals.) 
(Min.) 

(Ft.) 

2315- 0 19,48 NA O. of) 0.0 t1,{} <;;riA'-t- f£ 5 -I 3it'-

23 z.o 5 - • L .~"1 Z.I 4,~z. 
'S."tI::P v 

2.32.:> 10 - - 2.733 4(;. -5 456 
Z.3~ l:) - -2..77 tD~.5 4.5Co 
233':> 2.0 - -2.814 ~o. , 4·5<; 
234 6 -, - - -Z.8" \\\.{4, 4·41 ~:> 

2.345 3 0 - -2.·90 134.0 4.4' 
~4 \5 G,O -- -~. \ \ '2,{J:lr:!,·7 4 3 G, 

2445 go - - 320 7 #3.3 44/ 
0\ \:;- ILa - -U84 - -
a\4'J j.:> 0 - - 3.5'2 ~ 7S'. () 4.3" 
02;::> 180 - - 3. ~~8 805. 0 4.36 

0245 2/0 - -3733 (1550 4.~O 
03i5 240 - - 3 84 z.. lO<Oo.O 4.Z(P 
C34S 2'73 - -3923 1 2.00. C 431 P.D@ Z7O~\I"-J 
0415 30 0 - -4.0 0 4 i 3/2, '5 4.15 
0445 330 - -4.04'0 1435. 0 _4Z~' 
()45u 335 - - 1454.0 ?z..1 . 

0451 - ~ ~~,<f StEp ~ / ~ 
65i1 ') ' ....... ;ett£C D V.:£K7 ~,/ 

" ~ - - - ~ Siop H£Rr-' ,+ 

NOTE: All measurements to ne8relt U. toot measured trom top ot well rtler pipe unlst otnerwlse noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: m5 -335 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[] PUMPING TEST [] STEP DRAW DOWN TEST 

; DATE(s): JIZZ. - z. 3/9 to MONITORING POINT: TOC. t 

; MEASUREMENT METHOD: M.- S "'fjP~ DEPTH CORRECTION (ft): NI\ 
I TEST NUMBER: 3 PUMP SETTING (Ft. below monitoring point): NA 

STATIC WATER LEVEL (ftl: '9.L4 DISTANCE FROM PUMPING WELL (ft): 6,45' 
i PERSONNEL: 5C ITIt 
iREMARKS: OB!:£.cUA TIOoN 
I 

WELL Fo;t ..-?J'S-33 S 
I 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Gals.) 

(Min.) 
(Ft.) 

'. ., • 0"' . . 

l315 0 ;9.64 NA 0.00 NA NA 

2345 30 I C}, rg6 - 0.0'2. 

2415 &,0 19.(0(0 -0.0 z. 

0\45 15 0 1'J.107 -003 

oa4s 2..10 19. Cc"f -0.03 

0350 Z.1S ! 9. ~7 -0,03 

0445 330 '9. tD 8 ~ -0.04 

NOTE: All meallurements to nearest 0.0 Toot meaured rom top of wet! r ... Pipe OOe:al otherWlae noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: M 5- 33-S 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: M5-33]? 

[1 PUMPING TEST [ 1 . STEP DRAW DOWN TEST 

DATE(s): lIz z.. - z.. 3 /9 8 MONITORING POINT: TO <.. 

MEASUREMENT METHOD' ...,;. SC.OPC DEPTH CORRECTION (ft)· N~ ~~~~~~~~~I~~~~~----------~~~~~~~~~~~------~~--------~, 
TEST NUMBER: 3 PUMP SETTING (Ft. below monitoring point): N A 

,STATIC WATER LEVEL (ft): 19 .7(;. DISTANCE FROM PUMPING WELL (ft): I O. ~. 
r- -i""C 1_ 
'PERSONNEL: ,::, "fK. 

:REMARKS: 08'fELVA-r/C)N WEU.. ~O;( MS -33S 

MILITARY 
TIME 

23/" 
234.5 
2415 

0145 
'~a4S 
03~ 0 

04~S 

ELAPSED 
TIME SINCE 

PUMP START WATER LEVEL CORRECTION 
OR STOP (Ft.) (Ft.) 

(Min.) 

0 1C).7(' NA 
36 1977 
tOo 19.7fo 

15 0 I <J. 7' 
LtO lq.lb 
z 75 1'1.75 
.330 /9.75 I 

DRAW 
DOWN OR 
RECOVERY 

(Ft.) 

0.0 0 

- 0.0/ 

0.0 0 

0.(.)0 

0.0<::' 

+0.01 

+ 0.01 

FLOW METER 
READING 

(Gals.) 

NA 

NOTE: All measurements to ne8rellt o. oot measured rom top of well nser pipe unless otherwise noted. 

PUMPING 
RATE (GPM) 

/'JA 

, 

REMARKS 

.... , 



EST 

3 

II 
",611': 

-'iT 

0 

68 

PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: Ms-33:L. 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: -

Fot..L.OW ull' 
[] PUMPING TEST 

DATE(s)' 1121. Iq8 

[] STEP DRAW DOWN TEST 

MONITORING POINT' 'Toc.. 
W~LL DEV~I.OP~EAJT 

! 
I 

MEASUREMENT METHOD' J. ~/I E /11~ $"'4~ DEPTH CORRECTION (tt): 
I -

TEST NUMBER~~ e. 0 PUMP SETTING 1Ft. below monitoring point): .-OJ 75' 
: STATIC WATER LEVEL 1ft): 19.78 DISTANCE FROM PUMPING WELL 1ft): A/A 
! PERSONNEL: Q..o ....,T\ I IZ.03"A,,",-'" 
:REMARKS: "2.~' If'E.tJ/ ,e"A~ CP //o/~ 86~/.J ........ OF AJE~£ .. 

-- t.,U'I1l ;"'J 
ELAPSED 

I~RAW~ T"TAI. 
TIME SINCE 

CORRECTION 
~eov rvl!!T!R 

PUMPING MILITARY WATER LEVEL I\" DOWN 0 
R[ADI~j6 REMARKS PUMP START 

(Ft.) RECOVERY RATE (GPM) TIME 
OR STOP 

(Ft.) 
(Gals.) XI> H6;4 0 1t'€IfOI ..... (Ft.) 

(Min.) 5"2. 7~3 

//3Q C> 1~.78 ilA 0.0 -- 3. 0 ,/,,.. ~Arr 5/.4." 0 

IIJ~ - - ,vA ..... 
g~'-I (/.1 (Jell 5r~/ /G".-/ 

1137 ""/8 'J A'f s 

~ L -- 5~p I 5/..., / "&<.oJV&<'j 

'~7"£1 -- 5j~p 1fG"' c..: v &< ~ " 12Z3 .) / 

"'" 5. (! .. /I f; w/// C/..:; /.1?~ all +~sls Po ....... ..,lJ 3 dv'- /" P..I.-c ~ J .,/ 

mill I t:.. c. .I; .. ,.., C~) £,<..//.5 A IV ..-</0. /,..; $"~A/-/ ;' 2"s-.,t" Al?dpE 

e {,J,II • ~/lr 11 & 6~ -I f-L 5f @ /flS·33 L (.s-J 77£.::rr d 

1300 0 I Cj.6L. NA 0 0 0 XD liZ-ltD R~ltp,.Jy 

L 3J J 3c. 317l... -15.·84:> - ·4~ ~~,.t- 5'2,71-:1 
L34, 4, ~3. 4 4 ,43 -- Hz ~ /48 
13 ':)'-' :.Jc) 4rJ,3 o -zo. 1:;-'d - I. (.) c> i-/2- ~/6:.CJ 

140 0 (;;,0 4 0 .17 - ZcJ.i:q4- - ().~8 i, 

142.,.0 BO i'J.91 - 20,0 z. z- - 0·5"8 1I 

i44° I DC' ~~.9() - 2 (). 0O'=- 50 C,S 7 •• 
/444 I (J .q - - - '·.3Z Hz.. : 17:5" 
IQ4-t;. lOG:. 4-7~j" - - - II 

/4 :)0 \ t 0 48·31 -'1. e.; t;g - 0.81 t j 

i -I 5"6:- It G. - - ;.07 MZ- : { eo 
/4,b f I ~ 5"",.7° - - - 01 

i~- () 0 IlO 51. '3 3(ZiQ - 0.93 ; I 

1:)03 it. 3 - - - i.o5" H~ = I t:3 
15" 10 ,3 " 52.. 7 .:1 ,z.... 78b - 0.93 u 

i~' t- 132- - - i . a ( HZ-. ::- '8~ 
15/q IJ4 ~J,fj4 - - II 

i5z 0 14<> 5~.eJ~ 34-. I I:z., - 0.93 It 

1~3° I~O 51,44 1~, Il. , C)t;.5 d,'~ II 
NOTE: All measurements to neare:lt O.G foot measurec from tOp of well rtser pipe urMess otherwise noted. 

18:. : 
\r~ 

I" : ' 
I:j" I 



PUMPING TEST DATA SHEET . 
PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: MS-,J.r 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[1 PUMPING TEST [I STEP DRAW DOWN TEST 

DATE(s): '7 Z b/, 8 
mii DEPTH CORRECTION (ftl: AJ A 

MONITORING POINT: To C 
'MEASUREMENT METHOD: M· Sc,o 
TEST NUMBER: () ~AI I PUMP SETTING (Ft. below monitoring point): .." 7 :r 

ISTATIC WATER LEVEL 1ft): /9. 6 z. 
I PERSONNEL: (JOIVT, / R(JJAH# 

DISTANCE FROM PUMPING WELL (ft): MA 

iREMARKS: I\I\S - 3 ,<-:I; WeLL 

- If(,uIJN~ 
ELAPSED VDRA~J 

(.:;.Tlft... 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION ~OWN OR 
H9W ME=FER 

PUMPING 
"TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

~E"'BIP~e RATE (GPM) 
REMARKS 

OR STOP 
(Ft.) 

(Gals.1 
(Min.) 

iS4° ,,. &. 0 
-!)41J NA ·~q.zo9 I()~ 0.'4- Hz.: 18;:)-

ltD 00 /80 S4Z 1 ·34.531 /Z4Jc o· '13 ,I 

If&. ~ 0 Z{O 54.3'3 34.4' 7 i51..5 0.93 II 

I 70 G 240 54.41 -S4·5"13 i7')·5 ,-,.90 I' 
'73 0 'Z 70 54.5-=f .''34. (,51- 'LO-=l.<t 0 .. '3 II 

Jeu.:; 30 c S4 <Of. -3¥~ 753 234.4 o. 9 c.) ,. 
Ica30 330 '::;4.8'" --34. q to I 2,61.4- 090 If 

lQ(}O 3~o 54, ,,2. -35.0"9 288.4 o. '}O II 

1930 39 0 55 0 5 -35. l8S 3i5".4 0.90 u 

2.00 V 420 5j: 1<0 - 35: 2"5 342.4 o. <jcJ I; 

Zc3C 450 55"."3 L - 35: 40 9 3~J q (J.go ; I 

2100 490 55- 3.9 - -35·473 3iJ~· 46-D () 9C! ; t 

22QO !:> 4" 5;;. 4 fi. - "35: j -S- J ~;o. rJ- u. 'i CJ ( I 

230 0 ~OC) 55. 5"4 --35,,~>33 504.4 0, "J Q I. 

0000 G;;.~O 55.59 35"·G.e, 558,4 c). 'J 0 l I 

01 co 7Z0 55". ~9 I- 35.793 612.4 0.9 0 j. 

OiO'"3 .- - - - - ~ S-f,p I / S-f"", ... ," L'C"c......Je-<.'f 

Oi.c::;3 - - - - ~ END ,c<:Cc JG;{''1/ -

NOTE: All meaaurements to nearest O. oot mealured rom top or well riser Pipe unless othet'w13e noted. 
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PUMPING rEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: d/S-l.3I 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: A.15 -1.35 • 
[1 PUMPING TEST [ 1 STEP DRAW DOWN TEST 

.DATE(s): tLZ6/9B MONITORING POINT: Toe.. 
MEASUREMENT METHOD: M -StoPE.. k\E90 tJ DEPTH CORRECTION (ft): 

TEST NUMBER: .5 PUMP SETTING 1Ft. below monitoring point): NA 
STATIC WATER LEVEL 1ft): 19. COy. DISTANCE FROM PUMPING WELL (ft): 6 . .,~-" 
PERSONNEL: l'DYT\ I Co'J"QL.,V.J 
REMARKS: (J85~(JA T/tJN W4.lt-

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
PUMP START READING REMARKS 

TIME 
OR STOP 

(Ft.) (Ft.) RECOVERY 
(Gals.) 

RATE (GPM) 

(Min.) 
(Ft.) 

//30 0 19. Co 4 /VA 0.0 0 AlA /VA 

12. 47 0 , CJ. ~ q. 0. 00 

/5"3 0 15CJ i9.64- 0.00 

173cJ Z7° lct.'" S- ·-0.01 

,Cl30 39() i<j.(Q-5 -0.01 

2.3C>0 600 '9.~5 -0.0 1 

00 $"0 ,10 i9 ~s - o. C) I ~ .if 

NOTE: Ali mealurements to neare:lt o.C Toot measurec rom to or we!! naer I p ppe unleu otnerwlse noteo. 
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PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: M.5- 3.,.0 

[1 PUMPING TEST [1 STEP DRAW DOWN TEST 

DA TE(s): II 'ZG. I q g MONITORING POINT: TOe. 
MEASUREMENT ME~HOD: M Sc.cPF ( ~Bmt....l '\ DEPTH CORRECTION (ft): -

TEST NUMBER: 3 ' PUMP SETTING (Ft. below monitoring point): AlA 

. STATIC WATER LEVEL (ft): ,q . ~ ~ DISTANCE FROM PUMPING WELL (ft): S-4~ i 

! PERSONNEL: (' r. ... ,..., I "n'T~ ..... , 
REMARKS: OBS£/t(JAT/ON WCL~ 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPMI 
REMARKS 

OR STOP 
1Ft.) 

(Gals.) 

(Min.) 

il30 0 1~.8S f./A 0.0 0 NA NA 
;L47 C> I'J, e5 0·00 

1530 /~-u /9, $C: - 0.01 

173 0 Z7G jq 5?5 o. ()G 

IQ30 :3 9C1 19.6<'0 -0·0 I 

230 0 600 \ 9. B~ - 0.0 , 

005 0 '7,0 I~. S, , -0.0 j , ~ 

.. 

Nu I t.: All measurements to nearest 0.( oot measured from top 0 well n.er Pipe unless otherwise noted. 



PUMPING TEST OAT A SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: MS- 33.P 
PROJECT NUMBER: __ .....;6;.;:9;,.;;6;,.;:;6 ___ _ MEASURED WELL NUMBER: 

FOLLOW L./~ 
W4" D~V~~(J;I'~~#r [ I PUMPING TEST [ I STEP DRAW DOWN TEST 

DATE(s): ,/2. 3 /,8 MONITORING POINT: ,ac 
MEASUREMENT METHOD: M -'Sc.. .. iI. ~ flE,(lI1i-f_ DEPTH CORRECTION (ft): N ~ 
TEST NUMBER: (j . sl4/' 0 ~ -w:r PUMP SETTING (Ft. below monitorina Doint): II C) • 

STATIC WATER LEVEL (ft): ;'.79 &' "14 DISTANCE FROM PUMPING WELL (ft): #A 
PERSONNEL: $,OoN~i" L r.7FoJAIf"" 
REMARKS: 

ELAPSED DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 

TIME 
PUMP START 

(Ft.) (Ft.) RECOVERY 
READING 

RATE (GPM) 
REMARKS 

OR STOP (Gals.) 

(Min.) 
(Ft.) + 

7J) 1-1 ElJ) l Q4. 031.,\ M,·Sc.. ... ,oE HE~,..,,· 

Iflof,J 0 19.19 - C.J.CJO~ 0.0 () II \p Z- SuB PVM 

/fjcJ:j - ~ 2~U- - 2,CJJ'I' 3,0 'Z.. j2a;.\ ~I-O - Zd. <.) 

/0'/ J- 1-> 2.. 7J,.!J7 - -z,tjj8 48. 0 3~Z. 

i8Z. 0 2.<.J ZL.' I - - J. cl/~ 65 3.d 7 

/8Z 5" Z-S 2.Z.~z.. - - .3 ,04<0 78 :3 ,02.. 

/83 0 30 2Z .92. - - 3.0(,2- f.jz. 3,0, 

~3 
I b4 CJ 40 22.9? - _3. o <Ji- /z-:r 3.a7 
/8S tJ 50 - - -3.094 - -
/9 0CJ ~ 2. Z., 7 - -'5,IZ~ /8F 3.0Z 
i'l§o6: 9 flO a3.o I - - ~ II.( J.. :2 ~ 0 3. 02. 
194 0 It) () :l'J, () I - - 3.15'6 30b 3·0]... :;,e Pt'~{ <41' fr,;,t" fo 4"fjf*l 

~ooo lao ~ if. fv~ - - '-/.1'1'5' 3FY 1, O(} 

~O30 150 ~-i 15 - - /.f, ] '33 S{g 4· 00 
~\OD lx-O 2481 - 4. 9ZZ. <E:.Z4 4- 00 • 2 / a,o (i ~ 200 '/4. f:Ji" - 49 Z 7- 7/.r- Lit (J () ~ flfo-"':: 0 &oJ/ reJ r ~d J!io 4_ 

Z130<.! ~ 2"0 2.&'.6' "7 dO 6 7S? - J. 
2\3\ 2. \ \ - - ~ 760 ~ /'4""",., 5~/~E./ 
2..\32.. ~ s-t£f1 P'/ ..e~c c 1J.s~)' ,.... 7 M ,,.I -

M-~ Zl45 C> , 9·83 - 0.000 7~O 4,00 ;:t£ ;07'- / 5 r.e/ CJ 
/E5T 2z.00 15 ~4,9tD - -5.0~- at '3 3,90 
~\ 22/5 30 L,::), / t::. - .. 5, L z.~ Blje{ 4.~Q 

ZZ35 ~o 2~.l, 7 - -5.3JB 9~:J 4-, o~-
22/15" 6 0 '2.5.3 f - -5, 386 /d/t:J 4.0 0 

23)5" 9 0 2~, ~ I - '"'5. ~3 8 //30 4.. 0 0 

ILB 2..?45 I z. C) 2-540 - -5,451 12.47 4,0.s-
2/f/~ /5"Q 2~4L - -:5,/f83 136. 7 4. (JO 

\/Z4 24-4:> 1 go 2..5:4S - "S.si/7 /~92. 4.00 

() 11!f 1-IcJ 25:4& - -5.S~3 /6/F 4. () d 

() I ~5' 2.4 0 Z5:5GJ - -5."S9S /73/ 4- (:J c) 

6Z I~ 27c) ,;,25.51 - -5 .. 595 18SB 4.05 
NOTE: All measurements to nearest 0.01 oot measurea from top ot well riser Pipe ~en ottlerWlM noted. 
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PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: Ms- 33D 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: 

[] PUMPING TEST [] STEP DRAW DOWN TEST 

,DATE(s): '/23 ~ \ 1:2-4 MONITORING POINT: 'Toe.. I 

'MEASUREMENT METHOD: DEPTH CORRECTION (ft): -

:TEST NUMBER: 0 PUMP SETTING (Ft. below monitorina point): It q 
iSTATIC WATER LEVEL (ft): t q"q DISTANCE FROM PUMPING WELL (ft): NA 
I PERSONNEL: s.\ c... / T.z. 
iREMARKS: /'fI. CJ. • 33 Q WELL D£UELOfl'M~NT' CON T 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START READING 
RATE (GPM) 

REMARKS 
OR STOP 

(Ft.) (Ft.) RECOVERY 
(Gals.) 

(Min.) 
(Ft.) 

D;t4S 300 ~5 .s~ - - S. Cedi- IQg.1- ~.OO 
0315 33c 25. S""} - - 5. CD 91 2 0 94 4.05 
0345 3(00 25.S'8 - -5·~59 22./4 4 oS-
0#5 4-2 0 Z-S· GI - f- 5.707 2459 4.0:;-
o 54S- 460 z 5. ,=,3 5".707 270 5 4-. CJ ~ 
~6~ 540 Z5.~4 - 5"-739 Z9S<:..J ~.oS-

°74~ ~oo i!.5. ~:s - ~5: 7~ S- 32 0 ::;- 4. C,JcJ 

OB~:;) tP~d 2.5" 6 "J - ·,;,.77 I 1441 4.05 
0945 73.0 25. 7 0 - :i".6 i CJ 3<:'75" 4. c;cJ 

0'54 72 , J703 

C175b - 5..f--1""T ~E c;....,.):::'77 

i...: uZ- ~ EII/~ ~ ~d'CCJ.J ~;<7 5--- v ........ /~ k_ ... -r .5r".:/ orr /" 

NU I t.: All meaalA'ementl to near.t u. oot meatlured from tOP of well rller PIpe ~ otherwise notea. 



/¥'-

PUMPING TEST OAT A SHEET 

PROJECT NAME: 
PROJECT NUMBER: 

PUMPING WELL NUMBER: 
MEASURED WELL NUMBER: 

MS- 33.1' NIROP Fridley 
MS-33S 6966 

[] PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s): \ -~3-98 MONITORING POINT: TOG 
MEASUREMENT METHOD: M - SGoQ P" DEPTH CORRECTION (ft): NA. 
TEST NUMBER: 0 PUMP SETTING (Ft. below monitorina point): N A 

STATIC WATER LEVEL (ft): /1.~? DISTANCE FROM PUMPING WELL (ft): \ O. ~ • 

• PERSONNEL: '" J:' I "T ~ 
: REMARKS: 06 SEeUATI QN \A/t;LI.. 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 

OR STOP (Gals.) 
(Min.) 

(Ft.) 

/800 0 I 'j. 5' 3 NA 0·00 NA HA 

18 0 J ~.- ". ::t3 000 

/900 0 0 19·53 0·0:> 

11 3 f) 'iO I q.~-j OOCo 

d(Dt}O /J-O 19 • .:;.5 000 

~O30 16[) 1'-:)3 0.00 

I~ST 
L144" 6 19.53 ooc 

22.45' 6,0 /9,53 000:> 

24i? i 5t:> /1,,4 -0.01 

Odl '5 ;1,0 IClS4 - (,).()' 

03/5 33c) 19.54 - 0." i 

a~-4~- 4fjo 19 55" - o oz. 
o64j S4" iJ. ~-5 - v. 0 Z. 

074~ 60 0 /9.55 _ 0.0 z.. 
o'd<f) t:f,Gd /~ 5G - 003 

d1</r 7z.. 0 19.56 -0.03 .11 ,It 

NU I t.: A.il meaaurements to nearest O. toot measured from top of weh riser Pipe unteSa otherwise noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: M5-3~.r 

[1 PUMPING TEST [ 1 . STEP DRAW DOWN TEST 

DATE(s): ,- Z.3-~e MONITORING POINT: To G 

MEASUREMENT METHOD: I"\-Sc..oPG DEPTH CORRECTION (ttl: #14 
TEST NUMBER: e> PUMP SETTING (Ft. below monitorin oint): #,,4 

STATIC WATER LEVEL (tt): .70 DISTANCE FROM PUMPING WELL (ttl:S.~' 

i PERSONNEL: S C. I To1C 
REMARKS: OBS£/lUA\,,\ON \Jlc (..(.. 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
RECOVERY 

READING 
RATE (GPM) 

REMARKS 
OR STOP 

(Ft.) (Ft.) 
(Gals.) 

(Min.) 
(Ft.) 

/t300 0 1'.70 NA 0.00 NA NA 
(!:Jo"/ :;'" 19· 7a O·OQ 

/~o() 60 I'/. 70 0.0 0 

J 1!JO YO /1.70 0,00 

~OGO /l.O /Ct. 70 000 

;(O30 1.51) 19. 71 - 0,(.)/ 

2{ 4~ () 19. "1 i - 0.0j 
i - ~ , 

=P', ZZ.4~ tOG ;'1.71 - 0.01 

24/-:> 15 0 ICJ.7l.. - 0,02 

o d.. t 5 ::2-=t 0 1'1. -12 - o_uz.. 
03/5 330 iC],72. - 0.02. 
u:.) q..:;;- 4Jo /9.72- -o.oz. 
o64-j- :;-4 0 i J, 72. - (j. u z.. 
o74S- GOd /J,73 -O.c?> 

of3Cf, 06 0 /9.73 -003-

"'l~) 7z... v 19· 73 -0,03 It L-

NU I c: AU measurements to nearest o. foot measured from top or weU naer Pipe unl .. othe!w18e noted. 



PUMPING TEST DATA SHEET 

PROJECT NAME: NIROP Fridley PUMPING WELL NUMBER: ~s- 33.D 
PROJECT NUMBER: 6966 MEASURED WELL NUMBER: M..S - 3 I D 
[1 PUMPING TEST [] STEP DRAW DOWN TEST 

DATE(s): I JZ3 L I /z. 4/98 MONITORING POINT: ro c 
MEASUREMENT METHOD: /1'7- Sca,04 DEPTH CORRECTION (ft): "vA 

.TEST NUMBER: 0 ~ I PUMP SETTING (Ft. below monitorina Doint): A/,A 

: STATIC WATER LEVEL (ft): /8.2b DISTANCE FROM PUMPING WELL (ft): SEE sv<V.sy Mit P 

! PERSONNELS C .£ 7:~. 
REMARKS: OBSclttJA-TI()N k/t£LL 

, 

ELAPSED 
DRAW 

MILITARY 
TIME SINCE 

WATER LEVEL CORRECTION DOWN OR 
FLOW METER 

PUMPING 
TIME 

PUMP START 
(Ft.) (Ft.) RECOVERY 

READING 
RATE (GPM) 

REMARKS 

OR STOP 
(Ft.) 

(Gals.! 
(Min.) 

-cst 
I 

o , 75""(,) 0 /8,2-~ ,IVA ~,oo N~ NA 

2050 /7 0 18 '29 /VA - 0.03 AlA NA 

242. 0 /55 it), ~" N~ (J,v o #,,4 #/.3 

032.0 3:3 ::> /8. Z.CD 0.00 

055'0 485 /g,Z~ o (; 0 

c!) 755 (i!,/O /8.2.&;. o. 00 

CJ 9~C,) 7/:> 18.ZeD J 0.0 0 

NO I t:: All me.uurements to nearest O.C foot meaaured trom top 0 well riser pipe. urUesa otnerwlse noted. 
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APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

DRAW DOWN DATA FOR MS-28S 



SE2000 

Environmental Logger 

01123 01 :~,6 

Unit.# 2000 Test 1 

Step 0 01/22 17:24:59 

INPUT 1: MS28S 

+0 . \ Y-,c.,XIS .1IDIV ·4 -.5 

I o 

I r I 
I 

I 
I 

l-
\ 

f 
I 

I 

E=: 

~ 

I 
! , .. ) 
I ( 
r---------------~---------------~----·-----------~--------------_+--------------~ 
i 

.. 
~---------_.·F--~-'_r--------------_r--------------_+--------------_+--------------_4 

I 
r--------------~~r-------------4_----------.--_4--------------~------------~ 

11..,\ 

'\-

"':=-2'';. 

~ .. --------.----+----*~--------+---------------+---------------~---------------~ ---, 
.. ::. 

1-----------------+-----------------4---------------r--------------~--------------~ 
-·-----·----------~--------------r---------------+-·-------------~~------------~ 

+ 
() 
o 
o 



8E2000 
Environmental Logger 

01123 01: 16 

UnitU 2000 Teet 

Setups: INPUT 1 

Type Level (F) 

Mode Surface 
I.D. MS28S 

Reference 
PSI at Ref. 

0.000 
3.135 
1. 000 
0.039 
9.868 

SG 
L ine.3r i ty 
Scale factor 
Off:=:;et -0.009 

50.000 Delay mSEC 

Step 0 01/22 17:24:59 

Elapsed Time INPUT 1 

0.0000 0.000 
0.0083 0.000 
0.0166 0.000 
0.0250 0.000 
0.0333 0.000 
0.0416 0.000 
0.0500 0.000 
0.0563 0.000 
0.0666 0.000 
0.0750 0.000 
0.0633 0.000 
0.0916 0.000 
0.1000 0.000 
0.1083 0.000 
0.1166 0.000 
0.1250 0.000 
0.1333 0.000 
0.1416 0.000 
0.1500 0.000 
0.1563 0.000 
0.1666 0.000 
0.1750 0.000 
0.1833 0.000 
0.1916 0.000 
0.2000 0.000 
0.2063 0.000 
0.2166 0.000 
0.2250 0.000 
0.2333 0.031 
0.2416 -0.115 
0.2500 -0.081 
0.2583 -0.112 
0.2666 0.026 
0.2750 0.003 
0.2833 -0.112 



0.2916 
0.3000 
0.3063 
0.3166 
0.3250 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 
0.5333 
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 
0.6666 
0.6633 
0.7000 
0.7166 
0.7333 
0.7500 
0.7666 
0.7633 
O.BOOO 
0.8166 
0.8333 
0.8500 
0.8666 
0.5833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9633 
1.0000 
1.2000 
1.4000 
1.6000 
1.BOOO 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.6000 

-0.261 
-0.146 
-0.015 
-0.143 
-0.293 
-0.112 
-0.28S 
-0.043 
-0.311 
-0.049 
-0.321 
-0.11B 
-0.237 
-0.059 
-0.212 
-0.174 
-0.146 
-0.202 
-0.146 
-D.227 
-0.109 
-0.221 
-0.20B 
-0.290 
-0.121 
-0.243 
-0.174 
-0.230 
-0.240 
-0.212 
-0.261 
-0.261 
-0.261 
-0.308 
-0.255 
-0.246 
-0.152 
-0.240 
-0.190 
-0.159 
-0.205 
-0.171 
-0.174 
-0.174 
-0.171 
-0.166 
-0.143 
-0.134 
-0.121 
-0.116 
-0.112 
-0.112 
-0.106 
-0.102 
-0.102 
-0.099 
-0.099 
-0.099 
-0.099 
-0.096 



4.0000 -0.096 
4.2000 -0.093 
4.4000 -0.093 
4.6000 -0.090 
4.8000 -0.081 
5.0000 -0.081 
5.2000 -0.081 
5.4000 -0.077 
=,.6000 -0.074 
5.8000 -0.093 
f,.OOOO -0.077 
6.2000 -0.077 
6.4000 -0.071 
6.6000 -0.177 
Ei.801jO -0.102 
7.0000 -0.081 
7.2000 -0.137 
7.4000 -0.121 
7.6000 -0.112 
7.8000 -0.106 
8.0000 -0.099 
8.2000 -0.096 
8.4000 -0.096 
E;,6000 -0.093 
8.8000 -0.090 
9.0000 -0.084 
9.2000 -0.084 
9.4000 -0.084 
9.6000 -0.084 
9.8000 -0.081 

10.0000 -0.077 
12.0000 -0.099 
14.0000 -0.099 
16.0000 -0.099 
18.0000 -0.102 
20.0000 -0.102 
22.0000 -0.102 
24.0000 -0.109 
2Ei. I) 00 0 -0.112 
28.0000 -0.115 
30.0000 -0.143 
32.0000 -0.121 
34.0000 -0.130 
36.0000 -0.127 
38.0000 -0.134 
40.0000 -0.130 
42.0000 -0.134 
44.0000 -0.137 
46.0000 -0.143 
48.0000 -0.143 
50.0000 -0.140 
52.0000 -0.143 
=,4.0000 -1).143 
56.0000 -0.140 
58.0000 -0.146 
60.0000 -0.146 
ti2.0000 -0.146 
64.0000 -1).143 
66.0000 -0.149 
tiS. 00 I) 0 -0.143 



70.0000 -0.152 
72.0000 -0.146 
74.0000 -0.146 
76.0000 -0.152 
76.0000 -0.146 
60.0000 -0.149 
62.0000 -0.149 
84.0000 -0.149 
86.0000 -0.146 
88.0000 -0.152 
90.0000 -0.152 
92.0000 -0.146 
94.0000 -0.152 
96.0000 -0.152 
96.0000 -0.152 
100.000 -0.155 
110.000 -0.149 
120.000 -0.152 

END 



SE2000 
Environmental Logger 

01/1915:43 

Unit# 2000 Test 6 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
1.0. MS28S 

Reference 0.000 
PSI at Ref. 3.061 
SG 1.000 
Linearity 0.039 
Scale factor 9.868 
Offset -0.009 
Delay mSEC 50.000 

Step 0 01/1314:34:47 

Elapsed Time INPUT 1 
----------- ---------

0.0000 -0.003 
0.0083 -0.003 
0.0166 -0.003 
0.0250 -0.003 
0.0333 0.000 
0.0416 0.000 
0.0500 0.059 
0.0583 0.193 
0.0666 0.174 
0.0750 0.274 
0.0833 0.293 
0.0916 0.280 
0.1000 0.271 
0.1083 0.274 
0.1166 0.283 
0.1250 0.283 
0.1333 0.286 
0.1416 0.290 
0.1500 0.293 
0.1583 0.296 
0.1666 0.299 
0.1750 0.277 
0.1833 0.414 
0.1916 0.452 
0.2000 0.511 
0.2083 0.589 



0.2166 0.629 
0.2250 0.642 
0.2333 0.642 
0.2416 0.636 
0.2500 0.629 
0.2583 0.626 
0.2666 0.626 
0.2750 0.629 
0.2833 
0.2916 
0.3000 
0.3083 
0.3166 
0.3250 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4500 
0.4666 
0.4833 
0.5000 
0.5166 
0.5333 
0.5500 
0.5666 
0.5833 

0.629 
0.642 
0.645 
0.645 
0.651 
0.657 
0.657 
0.664 
0.670 
0.673 
0.673 
0.679 
0.682 
0.689 
0.692 
0.695 
0.698 
0.701 
0.701 
0.707 
0.710 
0.707 

0.6000 0.710 
0.6166 0.710 
0.6333 0.714 
0.6500 0.720 
0.6666 0.723 
0.6833 0.723 
0.7000 0.723 
0.7166 0.723 
0.7333 0.723 
0.7500 0.723 
0.7666 0.723 
0.7833 0.723 
0.8000 0.726 
0.8166 0.729 
0.8333 0.732 
0.8500 0.729 
0.8666 0.742 
0.8833 0.720 
0.9000 0.726 
0.9166 0.726 
0.9333 0.723 



0.9500 0.726 
0.9666 0.726 
0.9833 0.726 I 

1.0000 0.729 
1.2000 0.732 
1.4000 0.739 
1.6000 0.742 
1.8000 0.745 
2.0000 0.745 
2.2000 0.751 
2.4000 0.748 
2.6000 0.754 
2.8000 0.751 
3.0000 0.751 
3.2000 0.751 
3.4000 0.754 
3.6000 0.751 
3.8000 0.754 
4.0000 0.760 
4.2000 0.757 
4.4000 0.757 
4.6000 0.757 
4.8000 0.754 
5.0000 0.760 
5.2000 0.757 
5.4000 0.757 
5.6000 0.757 
5.8000 0.726 
6.0000 0.717 
6.2000 0.452 
6.4000 0.433 
6.6000 0.352 
6.8000 0.439 
7.0000 0.411 
7.2000 0.570 
7.4000 0.530 
7.6000 0.517 
7.8000 0.424 
8.0000 0.427 
8.2000 0.477 
8.4000 0.455 
8.6000 0.258 



SE2000 
Environmental Logger 

01/1915:38 

Unit# 2000 Test 6 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
1.0. MS28S 

Reference 0.000 
PSI at Ref. 3.061 
SG 1.000 
Linearity 0.039 
Scale factor 9.868 
Offset -0.009 
Delay mSEC 50.000 

Step 2 01/1314:55:05 

Elapsed Time INPUT 1 

0.0000 
0.0083 
0.0166 
0.0250 
0.0333 
0.0416 
0.0500 
0.0583 
0.0666 
0.0750 
0.0833 
0.0916 
0.1000 
0.1083 
0.1166 
0.1250 
0.1333 
0.1416 
0.1500 
0.1583 
0.1666 

-0.006 
-0.006 
-0.006 
0.106 
0.237 
0.212 
0.318 
0.367 
0.361 
0.352 
0.355 
0.358 
0.358 
0.358 
0.392 
0.442 
0.392 
0.474 
0.467 
0.461 
0.405 

0.1750 0.461 
0.1833 0.433 
0.1916 0.427 
0.2000 0.352 
0.2083 0.467 



0.2166 0.445 
0.2250 0.455 
0.2333 0.464 
0.2416 0.389 
0.2500 0.483 
0.2583 0.464 
0.2666 0.452 
0.2750 0.467 
0.2833 0.377 
0.2916 0.492 
0.3000 0.467 . 
0.3083 0.464 
0.3166 0.486 
0.3250 0.483 
0.3333 0.486 
0.3500 0.502 
0.3666 0.492 
0.3833 0.505 
0.4000 0.495 
0.4166 0.505 
0.4333 0.498 
0.4500 0.505 
0.4666 0.502 
0.4833 0.511 
0.5000 0.498 
0.5166 0.508 
0.5333 0.511 
0.5500 0.502 
0.5666 0.445 
0.5833 0.486 
0.6000 0.483 
0.6166 0.498 
0.6333 0.502 
0.6500 0.502 
0.6666 0.505 
0.6833 0.505 
0.7000 0.502 
0.7166 0.505 
0.7333 0.502 
0.7500 0.502 
0.7666 0.505 
0.7833 0.508 
0.8000 0.505 
0.8166 0.505 
0.8333 0.505 
0.8500 0.508 
0.8666 0.502 
0.8833 0.502 
0.9000 0.508 
0.9166 .0.505 
0.9333 0.502 



0.9500 0.505 
0.9666 0.505 
0.9833 0.505 
1.0000 0.505 
1.2000 0.477 
1.4000 0.430 
1.6000 0.414 
1.8000 0.402 
2.0000 0.374 
2.2000 0.318 
2.4000 0.318 
2.6000 

. 
0.327 

2.8000 0.308 
3.0000 0.299 
3.2000 0.286 
3.4000 0.290 
3.6000 0.299 
3.8000 0.293 
4.0000 0.290 
4.2000 0.290 
4.4000 0.327 
4.6000 0.380 
4.8000 0.380 
5.0000 -0.028 
5.2000 -0.040 
5.4000 -0.046 
5.6000 -0.049 
5.8000 -0.049 
6.0000 -0.068 
6.2000 -0.109 
6.4000 -0.024 
6.6000 -0.018 
6.8000 -0.018 
7.0000 -0.015 
7.2000 -0.015 
7.4000 -0.015 
7.6000 -0.015 
7.8000 -0.015 
8.0000 -0.015 
8.2000 -0.015 
8.4000 -0.015 
8.6000 -0.015 
8.8000 -0.015 
9.0000 -0.015 
9.2000 -0.018 
9.4000 -0.018 
9.6000 -0.018 
9.8000 -0.018 

10.0000 -0.018 
12.0000 -0.018 
14.0000 -0.021 



APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

RECOVERY DATA FOR MS-28S 
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SE2000 

Envil~onmental Logger 

01/23 01:52 

Unit# 2000 Test. 1 

Step 1 01/22 19:27:41 

INPUT 1: MS26S 

Y-AXIS .1 IDIV 

-

-.5 

I 

o 
q 

o . 

o 

o 
o 



I. ~ _ ... _ •• u.I,-,.~ ..... ,-, ... ...... --..::;:::.,._ ... 

01/23 01:11 

Unit# 2000 Test 

Set,up"" : 

Type 

I. D. 

Refer'ence 
?SI3t Ref. 

L ine.3r' i t.y 

Scale fact.or 
:::)ff",;et 
Delay mSEC 

INPUT 1 

Level (F) 
Surf.3ce 
MS2E,S 

0.000 
::: .135 
1.000 
(1.0:::,9 

-0.009 
50.000 

Step 1 01/22 19:27:41 

Elapsed Time INPUT 1 

0.0000 

O.01[it; 
0.02':,0 
0.0333 
1).041t; 
0.0500 
o. o~)e:::; 
0.0[i66 
0.0750 
0.0833 
o .09 U3 
0.1000 
0.10;33 
o . I1tit; 
0.1250 

':' . 141E'i 
0.1500 
o .lse:3 
0.lt:6t; 
0.1750 
(i.1e]3 
O.191E 
0.2000 
() . 20i3~) 

0.2Eit; 
0.2250 
o . 23:3~) 
0.241[; 
0.2500 
O.2se3 
(I.2tiEiEi 
0.2750 
0.2:333 

O.291G 

-0.14Sl 
-0.149 
-0.143 
-(l.10Sl 
-0.090 
-0.062 
-0.049 
-0.043 
-0.043 
-0.040 
-0.037 
-0.037 
-0.034 
- 0 . 0::·4 
-0.0:::,4 
-0.0::,:1 
-0.031 
-0.031 
-0.0:31 
-0.031 
-0.02;3 
-0.028 
-0.028 
-0.028 
-0.028 
-0.028 
-0.026 
-0.028 
-0.024 
-0.024 
-0.024 
-1).024 
-0.024 
-0.024 
-0.024 

-1).024 

m/.s~B~ ~ Z 
@) 

f!1+7 J $' ~ ~? ,.v#/!I 



· .-, ".' '.-,.-, 
0 · ::;166 -I) .024 
0 .3250 -0. 021 
() .3333 -0 001 
I~.! .3500 -I) 021 
0 . 36e;6 -0 021 
0 .:::;8:3::; -0 021 
0 .4000 -0 .021 
0 .416E; -0 021 
0 .433:3 -0. 01<3 
0 .4500 -(I . 01<3 
0 . 4666 -0 o lEi 
!) .4,333 -I) 016 
(I .5000 -0 .0 lEi 
I) · '=,166 -0 016 
0 C'.~.-= .. -=, 

• ..... i, . .J ..... I . .-l -(I .0 l!3 
0 .5500 -0 Ole 
0 . 56fi(; -0 .01,3 
0 .583] -0 018 
0 .6000 -0 .01e 
0 .616E; -0 018 
0 .63::::::: -0 .01i3 
0 .6'50 (I -I) 01<3 
0 . 66t,e; -0 .015 
0 .6i33:3 -I) 015 
(I 7000 -0 .015 
[) .'7166 -0 I) 1.5 
0 ""':'I.~.-=, 

• : .• J..J .• J -0 015 
0 .7500 -0 .015 
0 . 766t, -0.015 
(:> '7'=-'':1 '=' .IU·.J ..... J -0 015 
(I .8000 -I) .015 
0 .cH6E, -0 . 015 
(I . 8333 -0 .015 
(; .;3500 -0. 015 
0 .8666 -0 .015 
0 ,=.,= .. -=-":' 

.UU·';"·_i -(I 015 
(I .9000 -0 015 
::J .916E; -I) 015 
0 .9333 -(I 015 
0 .9500 -0 015 
I) .9666 -0 015 
0 .ge:3::i -0 015 
1 0000 -0. 015 
1 .2000 -0. 012 .L 

1 .4000 -0 012 
1 .6000 -I) 012 
1 .8000 -0 .012 
2. 0000 -0 012 
2.2000 -0 .012 
2.4000 -0 .009 
2.6000 -0 .009 
2.8000 -0 .009 
3. 0000 -0 .009 
3.2000 -0. 009 
3.4000 -0 .009 
:::.6000 -0 009 
3.8000 -0 009 

4.0000 -0.009 



4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 
7.6000 
7.80DO 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.0000 
9.2000 
9.4000 
9.6000 
9.8000 

10.0000 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 

END 

-0.009 
-0.009 
-0.009 
-0.006 
-0.006 
-0.009 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.006 
-0.003 
-0.003 
-0.003 



SE2000 
Environmental Logger 

01/1915:40 

Unit# 2000 Test 6 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
1.0. MS28S 

Reference 0.000 
PSI at Ref. 3.061 
SG 1.000 
Linearity 0.039 
Scale factor 9.868 
Offset -0.009 
Delay mSEC 50.000 

Step 1 01/13 14:43:25 

Elapsed Time INPUT 
------------ ---------

0.0000 0.081 
0.0083 0.068 
0.0166 0.056 
0.0250 0.049 
0.0333 0.040 
0.0416 0.034 
0.0500 0.028 
0.0583 0.024 
0.0666 0.021 
0.0750 0.015 
0.0833 0.015 
0.0916 0.009 
0.1000 0.009 
0.1083 0.006 
0.1166 0.006 
0.1250 0.003 
0.1333 0.000 
0.1416 0.000 
0.1500 -0.003 
0.1583 -0.003 
0.1666 -0.003 
0.1750 -0.006 
0.1833 -0.009 
0.1916 -0.006 
0.2000 -0.009 
0.2083 -0.012 

MS28SREC 

Page 1 



MS28SREC 

0.2166 -0.012 
0.2250 -0.012 
0.2333 -0.012 
0.2416 -0.012 
0.2500 -0.015 
0.2583 -0.015 
0.2666 -0.015 
0.2750 -0.018 
0.2833 -0.018 
0.2916 -0.018 
0.3000 -0.021 
0.3083 -0.018 
0.3166 -0.021 
0.3250 -0.021 
0.3333 -0.021 
0.3500 -0.024 
0.3666 -0.024 
0.3833 -0.024 
0.4000 -0.028 
0.4166 -0.028 
0.4333 -0.028 
0.4500 -0.031 
0.4666 -0.031 
0.4833 -0.031 
0.5000 -0.031 
0.5166 -0.031 
0.5333 -0.031 
0.5500 -0.034 
0.5666 -0.034 
0.5833 -0.034 
0.6000 -0.037 
0.6166 -0.037 
0.6333 -0.037 
0.6500 -0.040 
0.6666 -0.037 
0.6833 -0.040 
0.7000 -0.040 
0.7166 -0.040 
0.7333 -0.040 
0.7500 -0.040 
0.7666 -0.040 
0.7833 -0.040 
0.8000 -0.040 
0.8166 -0.040 
0.8333 -0.043 
0.8500 -0.043 
0.8666 -0.043 
0.8833 -0.043 
0.9000 -0.046 
0.9166 -0.177 
0.9333 -0.218 

Page 2 



MS28SREC 

0.9500 -0.299 
0.9666 -0.177 
0.9833 -0.159 
1.0000 -0.280 
1.2000 -0.012 
1.4000 -0.003 
1.6000 0.000 
1.8000 0.000 
2.0000 0.000 
2.2000 0.000 
2.4000 0.000 
2.6000 0.000 
2.8000 -0.003 
3.0000 0.000 
3.2000 0.000 
3.4000 -0.003 
3.6000 -0.003 
3.8000 -0.003 
4.0000 -0.003 
4.2000 -0.003 
4.4000 -0.003 
4.6000 -0.006 
4.8000 -0.006 
5.0000 -0.006 
5.2000 -0.006 
5.4000 -0.006 
5.6000 -0.006 
5.8000 -0.006 
6.0000 -0.006 
6.2000 -0.006 
6.4000 -0.009 
6.6000 -0.009 
6.8000 -0.009 
7.0000 -0.009 
7.2000 -0.009 
7.4000 -0.009 
7.6000 -0.009 
7.8000 -0.009 
8.0000 -0.009 
8.2000 -0.012 
8.4000 -0.009 
8.6000 -0.012 
8.8000 -0.012 
9.0000 -0.031 
9.2000 -0.003 
9.4000 -0.009 
9.6000 -0.006 
9.8000 -0.006 

10.0000 -0.006 

Page 3 



) 
APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

DRAW DOWN DATA FOR MS-2BI 
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SE2000 
Environmental Logger 

01/1915:34 

Unit# 2000 Test 7 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
1.0. MS281 

Reference 0.000 
PSI at Ref. 14.164 
SG 1.000 
Linearity 0.106 
Scale factor 50.530 
Offset 0.520 
Delay mSEC 50.000 

Step 0 01/1316:34:47 

Elapsed Time INPUT 1 
------ -----

0.0000 -0.015 
0.0083 0.015 
0.0166 0.095 
0.0250 0.191 
0.0333 0.239 
0.0416 0.318 
0.0500 0.398 
0.0583 0.542 
0.0666 0.653 
0.0750 0.733 
0.0833 0.845 
0.0916 0.908 
0.1000 1.084 
0.1083 1.148 
0.1166 1.259 
0.1250 1.291 
0.1333 1.339 
0.1416 1.371 
0.1500 1.435 
0.1583 1.451 
0.1666 1.467 
0.1750 1.483 
0.1833 1.514 
0.1916 1.530 
0.2000 1.498 
0.2083 1.514 

M ,&':f JtP. ~J 
#It-

~~ 'J~:r: PP. f'J>J1Iv 



0.2166 1.546 
0.2250 1.546 
0.2333 1.562 
0.2416 1.562 
0.2500 1.562 
0.2583 1.546 
0.2666 1.562 
0.2750 1.578 
0.2833 1.546 
0.2916 1.578 
0.3000 1.610 
0.3083 1.594 
0.3166 1.594 
0.3250 1.578 
0.3333 1.594 
0.3500 1.610 
0.3666 1.610 
0.3833 1.610 
0.4000 1.594 
0.4166 1.610 
0.4333 1.610 
0.4500 1.594 
0.4666 1.626 
0.4833 1.626 
0.5000 1.610 
0.5166 1.626 
0.5333 1.578 
0.5500 1.626 
0.5666 1.642 
0.5833 1.626 
0.6000 1.594 
0.6166 1.610 
0.6333 1.642 
0.6500 1.610 
0.6666 1.626 
0.6833 1.594 
0.7000 1.594 
0.7166 1.610 
0.7333 1.594 
0.7500 1.610 
0.7666 1.594 
0.7833 1.626 
0.8000 1.610 
0.8166 1.610 
0.8333 1.626 
0.8500 1.626 
0.8666 1.610 
0.8833 1.610 
0.9000 1.610 
0.9166 1.594 
0.9333 1.626 



0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.0000 
9.2000 
9.4000 
9.6000 
9.8000 

10.0000 
12.0000 
14.0000 

1.642 
1.594 
1.626 
1.610 
1.626 
1.594 
1.594 
1.626 
1.610 
1.626 
1.594 
1.626 
1.610 
1.626 
1.610 
1.626 
1.610 
1.626 
1.594 
1.626 
1.610 
1.626 
1.594 
1.626 
1.626 
1.610 
1.610 
1.610 
1.610 
1.658 
1.610 
1.642 
1.626 
1.626 
1.626 
1.610 
1.658 
1.642 
1.626 
1.642 
1.642 
1.642 
1.642 
1.642 
1.642 
1.658 
1.674 
1.674 
1.674 
1.690 
1.658 



16.0000 1.722 
18.0000 1.690 
20.0000 1.658 
22.0000 1.722 
24.0000 1.658 
26.0000 1.690 
28.0000 1.706 
30.0000 1.674 
32.0000 1.690 
34.0000 1.690 
36.000Q 1.690 
38.0000 1.706 
40.0000 1.722 
42.0000 1.674 
44.0000 1.690 
46.0000 1.674 
48.0000 1.674 
50.0000 1.690 
52.0000 1.690 
54.0000 1.690 
56.0000 1.690 
58.0000 1.690 
60.0000 1.706 
62.0000 1.674 
64.0000 1.690 
66.0000 1.690 
68.0000 1.690 
70.0000 1.722 
72.0000 1.706 
74.0000 1.674 
76.0000 1.658 
78.0000 1.674 
80.0000 1.674 
82.0000 1.690 
84.0000 1.674 
86.0000 1.674 
88.0000 1.642 
90.0000 1.690 
92.0000 1.690 
94.0000 1.674 
96.0000 1.674 
98.0000 1.642 
100.000 1.674 
110.000 1.690 
120.000 1.706 
130.000 1.674 
140.000 1.658 
150.000 1.674 
160.000 1.658 
170.000 1.642 
180.000 1.674 



190.000 1.690 
200.000 1.658 
210.000 1.706 
220.000 1.674 
230.000 1.642 
240.000 1.658 
250.000 1.642 
260.000 1.658 
270.000 1.674 
280.000 1.690 
290.000 1.674 
300.000 1.642 
310.000 1.690 
320.000 1.642 
330.000 1.674 
340.000 1.674 
350.000 1.658 
360.000 1.658 
370.000 1.658 
380.000 1.626 
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APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

RECOVERY DATA FOR MS-281 
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SE2000 
Environmental Logger 

01/1915:32 

Unit# 2000 Test 7 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
LD. MS281 

Reference 0.000 
PSI at Ref. 14.164 
SG 1.000 
Linearity 0.106 
Scale factor 50.530 
Offset 0.520 
Delay mSEC 50.000 

Step 1 01/1322:54:51 

Elapsed Time INPUT 1 

0.0000 1.610 
0.0083 1.610 
0.0166 1.451 
0.0250 1.100 
0.0333 0.988 
0.0416 0.972 
0.0500 0.813 
0.0583 0.621 
0.0666 0.414 
0.0750 0.223 
0.0833 0.063 
0.0916 -0.079 
0.1000 -0.207 
0.1083 -0.287 
0.1166 -0.382 
0.1250 -0.430 
0.1333 -0.478 
0.1416 -0.526 
0.1500 -0.542 
0.1583 -0.574 
0.1666 -0.574 
0.1750 -0.590 
0.1833 -0.590 
0.1916 -0.590 
0.2000 -0.574 
0.2083 -0.574 



0.2166 -0.558 
0.2250 -0.542 
0.2333 -0.526 
0.2416 -0.510 
0.2500 -0.462 
0.2583 -0.430 
0.2666 -0.398 
0.2750 -0.382 
0.2833 -0.382 
0.2916 -0.350 
0.3000 -0.350 
0.3083 -0.334 
0.3166 -0.318 
0.3250 -0.302 
0.3333 -0.287 
0.3500 -0.255 
0.3666 -0.223 
0.3833 -0.191 
0.4000 -0.159 
0.4166 -0.143 
0.4333 -0.111 
0.4500 -0.095 
0.4666 -0.095 
0.4833 -0.079 
0.5000 -0.079 
0.5166 -0.079 
0.5333 -0.079 
0.5500 -0.063 
0.5666 -0.063 
0.5833 -0.063 
0.6000 -0.063 
0.6166 -0.047 
0.6333 -0.047 
0.6500 -0.047 
0.6666 -0.047 
0.6833 -0.047 
0.7000 -0.047 
0.7166 -0.047 
0.7333 -0.047 
0.7500 -0.047 
0.7666 -0.047 
0.7833 -0.047 
0.8000 -0.047 
0.8166 -0.047 
0.8333 -0.047 
0.8500 -0.047 
0.8666 -0.047 
0.8833 -0.047 
0.9000 -0.047 
0.9166 -0.047 
0.9333 -0.047 



0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 
2.400Q 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.0000 
9.2000 
9.4000 
9.6000 
9.8000 

10.0000 
12.0000 
14.0000 

-0.047 
-0.047 
-0.047 
-0.047 
-0.047 
-0.047 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.079 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.063 
-0.079 
-0.063 
-0.063 
-0.079 
-0.063 
-0.063 
-0.063 



16.0000 -0.063 
18.0000 -0.063 
20.0000 -0.063 



5E20DO 

Env 1 ronmen t.a 1 L og~ler 

01121 12:(13 

Unit.l+ 2000 Test, (I 

St.ep U 01/20 21:30:00 

INFUT 1: MSZclD - DO 

+0 • S 1.0 I. S Y-AXIS .3/DlV 3.0 3.; 4.0 4.5 -5 
1 i 1 1 1 1 1 1 1 0 

l_~ 1 I I I I I I 'I 1 1 1 1 1 1 1 1 
1 'I 1 1 1 1 1 1 1 1 

1 'I 1 

1 
1 1 1 1 1 I i \ 1 1 1 1 I 'I 1 

1 1 1 I 'I 1 J J J J 
'II I 1 1 1 1 1 1 I I a J J 
1 I 'I I 1 1 1 ) I , 
l \ t \ 

I 
1 1 j 1 j 

r r ! 1 1 ! l I I 1 1 1 1 
1 1 1 1 1 1 1 1 1 I 

I 1 
1 

- --' -------~ --------
---'---~I-------

-.---, .. 

- .. ---_.-

1/ 
" 

====-:- ----
o 

\ 

(X -A-X 1 S +. [) 1 TO + 10 [) [) ) 

ELAFSED T1T'1E (1'11 N) 



5EZOOO 
Envlronmental Loaaer 

01/21 11: O~, 

lJni t.n 2000 Test fJ 

Setup~: INl"UT 1 

Type Level IF) 
Mode Burface 
1 . D . T'lB2ciD 

Reference 0.000 
PSI at Ref. 14.455 
SG 1.000 
Linearity 0.105 
Scale factor 50.530 
Offset 0.520 
Delay mSEC 50.000 

Step 0 01/20 21:30:00 

Elap",;ed T1me INPUT 1 

0.0000 0.000 
Cl.0053 
0.0155 
0.0250 
0.0333 
0.0415 
0.0500 
(1.0='03 
0.055e; 
Cl.0750 

f.J .091[:; 

fJ • 1000 
(!.1 (la3 
0.11[;[> 
tJ • 12=,[l 
0.1333 
0.1415 
0.1500 
o . 15a::; 
0.1555 
0.1750 
0.1533 
rJ .191[; 

0.2000 
o .205::: 
0.2155 
0.2Z50 

(J.241B 
0.2::,00 

o .Z[;OO 

0.000 
0.015 
0.000 
0.031 

-0.01 ::' 
0.000 
0.000 
0.01::, 
0.000 
O.ODO 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.01::, 
0.000 
0.015 
0.000 
0.000 
0.000 
0.000 
0.000 
0.01::, 
0.015 
0.000 
0.000 
t1.t10tJ 

0.00t! 
0.01;:, 
tJ • 01:0, 
0.000 

DD D,;.."\A C2 S. 00 ~f'm 

wi 'rI ~ w ( e,fl+y- ·f I 9 oQ P t..tIYnp 



:: .2:=11E, 

C' . :'::00 r.; 

f.) • :':'1 [iei 

!.1 • ~;:2=,O 

r', "::.: "":..' -:" ~_~ 

U .. -.)_l_l_1 

t) . :::i~,(lO 

f.) .3Ei55 

U.4000 
f) .41ee~ 

t) .4,~;~;::; 

U.SrJUtJ 

1,1. S::,(! t! 

U.SoN:; 

i).DOUt! 
U . [;15e; 

U. [i:'::i:'::::'::i 

U. B[;ot; 

0.70UU 
U .71 eio 

0.7::;::;::; 
o .7::,0 tI 
t! .7000 

U.oUOO 
0.(515[; 

u. ,Y::i::',::: 
t: .0::,0 U 

n :=-;;=-;--;~I .. ' ........ _ ....... _. 
U. ~lfJtJU 

Lt .:::1155 

O. ~1::;::;::; 

0.9[;otJ 

() .953::: 

1.0000 

1. 2000 
1. 40tlO 

1. BOUO 

1. ciO Uti 

2.0000 
2.2UUO 
2.4000 

2.00UO 

2.UOOO 
:::. UOtiD 

':';;.200U 

::' .4000 
~;.NlOU 

::. [',0 0 U 

0.000 
0.000 

tJ.Ot!O 
O.OOtJ 
fJ.OOO 
O.UOU 
r.l. tlOO 
O.U(!O 
0.015 
U.OtlO 

0.000 
U . 01::, 

-f) .c1]7 

-~). 1'57 

-0. ::i16 

O. 1:::!l 

-1.020 
-2.962 

-1. Sic) 

0.645 

-0.2en 

-0.u51 
U .14::; 

-1.132 

0.430 

-1.530 
o .2c;7 

-0.797 
fj .414 

-[).5;25 
-1.ti10 

-t1.94t1 

-2. :::i1Z 

-0.4:':;0 

-0.271 

-0.414 
-U.207 
-r).175 
-0.191 
-0.1::,SI 

-0.14::: 

-0. 14:':i 

-0. 14::i 
-1.160 

-1. ::'02 
-1.211 
-2. .. 50::; 

-3.259 
O. :::oti 

-3. (leil 

-3.0;::1;::1 

-2.1Z0 
-Z.[;IS 

-Z.079 

-2. 0~J4 



4.00UO -2.515 
4.Z00U -Z .. '5~:J 
4.4UOU -2.557 
4.5UUU -Z.547 
4.6UUU -2.553 
-::).OOUO -2.50~ 

':,.ZUOO ~ 'C"'::.Ie: 
--'.. .... kl..) 

-::,.4000 -Z.:'19 
2.5000 -2.455 
':;.600U -Z.~tJ:J 

ci.O[)OO -2.53'5 
o.ZUOU -Z.45~ 

c; .4(10U -2.519 
c;. DO~O -Z.5U:::> 
L; .6000 -2.519 
7.0000 -Z.37E:i 
7.2000 -2.375 
7.4000 -Z.407 
7.5000 -2.467 
7.oUOO -Z.471 
C:L 0000 -2.423 
cL ZOOt) -2.51S1 
(:;'4000 -2.4137 
ci .. oUUU -2. =)et7 
ci .00UO -2. :'-51 
Sl.OOOU -Z.~03 

Sl.ZOOO -2. ~l3~) 
9.40UU -2.55:::> 
9.00UU -2 .. '53'5 
Sl.i:WUU -2.'53~ 

10.00UO -2.515 
1Z.000U -2.557 
14.0000 -2 .. 5E',3 
10.00tlO -2.594 
1·'5.0000 -2.047 
ZO.OtJtJO -Z.094 
22.0UOO -2.531 
Z4.t10UO -Z.5:::>1 
Zei.t!OOtJ -2.':>99 
Zu.OOOO -2 .. 74Z 
~;O .OOUO -2.710 
32.0000 -2.720 
34.0000 -Z.599 
30.0000 -2.553 
3C',.OUOt! -2.553 
40.0000 -2.594 
42.0UUO -2.725 
44.0000 -2.7Z5 
45.00UU -2.71U 
46.0000 -Z.£::;94 
50.000U -2.579 
:'Z.OOOO -2.742 
:'-4. t! C! 00 -Z. 71 U 
55.0000 -Z.75u 
5u.OOrJO -2.594 
oO.tiUUO -Z.£::;94 
5Z.0000 -2.7SB 
54.0UOU -2.74Z 
55.0000 -Z.047 
tic; • t! II tJ tJ -2.594 



70.CiUOO 
72.00UU 
74.0000 
70.0000 

""7(,,>.UOOO 

oO.t!OOO 
52.0000 
'~;4. U 000 
c:(:i.O[)OO 

c:iLi.OllUti 
~HJ. 0000 

~12.0UOU 

94.0000 

~lo.OUOO 

~lc;. 0000 
100.UUO 
110.000 
l'ZO.UUU 

1:::;0.000 
140.000 
150.UOO 
H:iO. liOU 

170.000 

loU.Utlll 

ENtJ 

-Z.o:Sl 
-2.710 

-2.725 

-2.531 

-2.725 

-2.710 

-2.790 

-2.594 
-2.094 
-2 .. 72.5 
-Z.710 
_to) -~J~ A..J .. 1.:..... __ 

-2.71 [) 
-Z.7Zti 
-2.50:5 
-2.710 

-2.725 
-2.774 
-2.755 
-2.742 
-2.755 

-Z .. 74:Z 
-2.755 
-2..72t; 



APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

DRAW DOWN DATA FOR MS-28D 



SE2000 

Env i r-onmen t.a 1 Logger-

01/21 12:13 

lJni. t.:n: ZOOO Test. (I 

Step 1 01/21 00:30:37 

1 NFUT 1: MS26D - REC. 

+0 i-AXIS .5/DIV -15 
1 1 1 1 1 0 1 1 1 1 

i~: t·~1 ~1~1~~~~~~1 

t- j l/l··/l I' ':§ ~: ~L~l~J ~~~@-, 1 _,/-, , 1 I. 
1 1 ------ 1 1 1 1 1 L.---- 1 1 1 
1 _---r , 1 1 

1 _/ 1 1 1 11 
1 ..-, 1 1 1 j 
1 .. 1 1 1 1 1 

,/ 

" 
1 

q::- -
, , 

1 
11 J 

1 1 

iL- l 

o 

1 

q 

1 

o 

1 1 1 
I 1 

1 1 
1 i 

j j I I 

I j 
1 1 
1 1 
1 1 
I I 
1 1 
1 J 

I I 
I ) 

1 1 
j ) ! I 

I 
1.---

1 I 
~j------~--------4 

1 1 
1 

(X-,c.,XIS +.01 TO +10(0) 



OEZOOtl 
Environment.al Logger 

01/21 11:00 

Unlt~ ZOUO Test 0 

Setups: INPUT 

Type Level (FJ 

T'lode Surface 
1 . D • 115ZEiD 

Reterenc:e II • 1I 0 tI 

1"51 at. ReL 14.4~-:3 

SG 1.01l1l 
Linearity 0.1115 
Scale tact.or SlI.S~lI 

Off'set 0.520 
Delay mSEC 50.000 

Step 1 01/21 00:30:37 

Elapsed Time INPl~ 1 

0.0001i -2.74Z 
0.0063 
0.0155 
tl.OZS(J 
0.033::':, 
O.041e; 

0.0500 
0.05(':,3 

O.Oei5b 

0.07:,0 
U.0033 
[).091E· 

0.1000 
1) .100:':, 

(). 1 Hi5 

0.12:,0 
0.1333 

o .141ei 

O.lSlIU 

U .1555 
tJ .17::,0 
0.103::':, 

(J .1915 
0.2000 
0.2063 

(1.2155 
0.2250 

tJ. Z41e; 

U.2500 

u . 255t; 

0.2750 

0.Z033 

-2.7l(! 
-2.515 
-2.519 
-2.290 
-2.104 
-1.a55 
-1. 590 
-1.514 
-1.355 
-1.211 
-1.U50 

-0. ~l5b 

-0.a51 
-0.733 
-0.555 

-tJ • ~,90 

-0.542 

-tJ.47B 

-0.430 
-0. :::;::IZ 

-0.350 
-0.3H:I 

-0.267 
-0.255 
-0.223 
-0.207 
-0.191 
-0.17:, 
-0.175 

-(I.15~l 

-0.14:':; 

-0.143 

-0.127 
-U.127 



CI.291Ei 
i) • :::; f) (I (I 

O. :::;loe:· 

(). :::::::::::;:::'. 
U . :::;':,0 (! 

0.4000 

~i .41 BEi 

rJ .4:::;:::;:::: 
() . 4~,[I (! 

o .4Ei~,ei 

i).~,OOO 

O. ':,1 Ei5 
rl 1::: .• 00:.;-_;-....: .... ........ _ .. _.---. 
(! • ~;':)(1 0 

o . ~·cit·ei 

O.oOUU 

U. [il eiD 

() • ei3:::;:::; 

(!. ei':,(lO 

U • \,:i[iCiC; 

U.700{) 

0.7150 

() .7':,00 
0.70N5 
t) .7c)~):::) 

U.,:!ouo 
(] 2Clle:;ei 

o. ;:lOOfJ 

r! .910\':i 

0.9:::;:::,:::; 

o . ;:1':,00 

o . £1ei\':;c; 

1.0000 

1.20[10 
1" 4000 
1 . tiO 00 

1. C,UO 0 

2.0000 

2.2000 
2.4000 

2.tiOOO 

2.0000 
:::,.0000 

:::;.400fJ 

:::;. Dtlf)O 

- fJ • III 

-0.127 

-0. III 

-0.095 

-0. III 

-(). III 

-0.095 
-0.09:, 

-0. O£j~, 

-0.079 

-(1.079 

-0.079 

-0.079 

-0.07£! 

-0.079 

-0.07£1 

-0.079 
-0. enD 
-0.079 

-0. Dci3 

-0.tiD3 

-0.Ot'3 

-0.053 
-0.00~ 

-0.003 

-t!.OE;:::; 

-0. (lei:::; 

-0. [lei:::; 

-0.00:::', 

-0.047 

-O.Oei:') 

-O.fJo:J 

-0.047 

-0.047 

-0.047 

-0.047 

-0. fJ47 

-0.047 

-0.047 

-0.047 

-[).047 

-0.047 

-0.047 
-0.047 

-0.(147 

-0.047 

-0.047 

-0.031 
-0.031 

-0.01-::, 

-0.0:::,1 

-0.01:, 
- (l • () 1 ,:, 

-0.01:, 

-(1.01 :, 

-0. 0 1~; 

-O.Ol=~ 

-O.Ol~, 

-0.01':, 

-0. til:, 



~.oooo -0.015 
4.2000 -0.015 
4.4000 -0.015 
4.5000 0.000 
4.6000 -0.015 
5.UOOO 0.000 
5.2000 0.000 
5.4000 -0.015 
5.5000 0.000 
5.600U -0.015 
~.OOOO 0.000 
D.2000 0.000 
5.4000 0.000 
5.5UVO U.OOO 
5.6000 0.000 
7 .OOUO 0.000 
~ .2000 0.000 i 

7.400U O.UOO 
7.5000 0.000 
7.6000 0.000 
6.0000 -0.015 
6.2UOO 0.000 
6.4000 0.000 
6.BOOO 0.000 
6.6000 0.000 
9.0000 U.OOO 
9.2000 0.000 
9.4UOO O.UOU 
9.5000 0.000 
9.6000 O.OOU 

10.0000 0.000 
12.UUOO -U.015 

Erm 



) 

APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

DRAW DOWN DATA FOR MS-29S 



+0 

I I 
I 

r 
I 
• 

1--- I , , 
, 

I I 

[1,,\ I 
I 

I 

I 
I 
I 

----

~:. 

r--
I I I 

I 
I I I 

I I 
I I I I I , 
L~ 
I I r= I 

-

SE2000 

Environmental Logger 

01123 00:5':. 

Unittt 2000 Test, 2 

St,ep 0 01122 21:30:00 

INPUT 1: t1S29S - DC (!. 5.1 GoPM t. ----

Y-AXIS .1 IDIV 

I 
I 

I 

---
~ =:. 

I 
,-

... 
" 
" , 

II 

\. 
" I 
I, 

"1 

1\ 
,I 

,~-
I 

.' 

1 
.:~ 

.~ 

\. 

') 

'. 
'I 

(X-AXIS +.01 TO +100) 

I 

I 
I 
I 

I 

-1 
-
0. 

o 
o 



SE2000 
Environmental Loaaer 

01123 00:20 

Unittl: 2000 

Setups: 

Type 
t'lode 
I.D. 

Reference 
PSI at Ref. 

Linearity 
Scale factor 
Offset 
Delay mSEC 

Test 2 

INPUT 1 

Level (F) 

Surface 
MS29S 

0.000 
3.044 
1. 000 
0.039 
9.868 

-0.009 
50.000 

Step 0 01/22 21:30:00 

Elapsed Time INPUT 

0.0000 0.000 
0.0083 0.000 
0.0166 0.000 
0.0250 
0.0333 
0.041ti 
0.0500 
0.0583 
0.0666 
0.0750 
o . OEi~i~; 
0.0916 
0.1000 
0.10B3 
(1.1166 
I) • 1250 
0.1333 
0.1416 
0.1500 
O. 1 ':,8~i 
0.1666 
(1.1750 
0.1833 
O.HH6 
0.2000 
0.2083 
0.216t; 
0.2250 
(I. 23~i3 

0.2416 
0.2500 
0.25133 
O.2ti6E; 
0.2750 
[). 263~: 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-0.003 
-0.003 
-0.006 
-0.009 
-0.012 
-0.012 
-0.018 
-0.018 
-0.021 
-0.021 
-0.021 
-0.024 
-0.021 
-0.021 
-0.024 
-0.299 
-0.327 



o .2'31 Ei 
0.3000 
1).3083 
o .~'1 EiEi 
0.3250 

0.3500 

0.4000 
U.41Ei6 
0.433:; 
(J .4':)00 
I) .4EiEiEi 

0.5000 
1).5EiEi 
0.53:33 
(I. :,500 
(;.566Ei 
o . Si3:33 
0.1:,000 
I) • (i 166 
0.63:33 
0.6500 
0.6666 
0.6833 
0.7000 
0.7166 

0.7:.(10 
O.7EiEi6 
:).7;333 
O.ciOOO 
iJ.C3166 

0.e500 
0.666E; 
I) .i:i<3:::;:3 
0.9000 
o .916E; 
0.9::,33 
0.'0500 
1).96Ei6 
0.9833 
1.0000 
1.2000 
1 .400 (I 
1. (iOOO 
1.<3000 
2.0000 
2.2000 
2.4000 
2.6000 
2.<3000 
3.0000 
3.2000 
3.4000 
3.EiOOO 
:i. ;:,000 

-0.430 
-0.3E;4 
-0.143 
-(l.OEH 

0.0;37 
0.177 
0.024 

-0.255 
-0.456 
-O.OEi.':> 

0.137 
0.127 

-0.4Ei4 
-0.255 

1).106 
-0. ::,24 
-0.606 
-0.124 

0.037 
-0.570 
-0.514 
-0.205 
-0.012 
-0.240 
-O.EiD 
-0.356 
-0.355 
-0.371 
-0.417 
-O.3Ei6 
-0.405 
-0.411 
-0.417 
-0.417 
-0.424 
-0.424 
-0.424 
-0.424 
-0.427 
-0.430 
-0.427 
-0.427 
-0.427 
-0.4::,3 
-0.4::,3 
-0.430 
-0.439 
-0.449 
-0.452 
-0.455 
-0.461 
-0.45:. 
-0.455 
-0.461 
-0.464 
-(l.4Ei4 
-0.4t.4 
-0.4Ei4 
-0.470 
-0.470 



4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
s.nnoo 
§:4@~~ 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 

8:88~8 
7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.0000 
9.2000 
9.4000 
9.6000 
9.8000 

10.0000 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 

END 

-0.467 
-0.467 
-0.464 
-0.477 
-0.477 
-0.474 
=~:a1' 
-0.480 
-0.477 
-0.480 
-0.480 
-0.480 

:o. 4a8 0.40_ 
-0.480 
-0.477 
-0.480 
-0.483 
-0.486 
-0.480 
-0.483 
-0.480 
-0.486 
-0.486 
-0.486 
-0.463 
-0.486 
-0.486 
-0.486 
-0.492 
-0.498 
-0.498 
-0.498 
-0.498 
-0.502 
-0.502 
-0.508 
-0.505 
-0.505 
-0.505 
-0.511 
-0.514 
-0.514 
-0.511 
-0.511 



... -------..,. 
\ 
i 

'\ 
; 

APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

RECOVERY DATA FOR MS-29S 



Environmental L09ger 

I) 1123 00: 41 

Unit# 2000 Test 2 

Step 1 01/22 22:13:32 

INPUT 1: MS29S - REC 
io": 'T - '~T> 

1 ... .lW ~.·LJ~V ~ 

I 
I 

r 
L--
I 
j 

~ 1 

I 
1 

l _-----------J 
.-

o 

I --.... -=---_._-- 1 

~-- ---•.. 
--= . ....,. .---------.-.' 

.'~' 

-, 

l 
i 

, 
1 

J 

/ 
/ 
f 

1'1 

r , 
( 

/ .1 

I 

W-
I" 

,I 

H--t 
( I 

o 

o - I - l (X-AXIS +.001 TO +10) 
·1 -I. 

ELAPSED TH'lE (MIN) 



SE2000 
Env ir·onment.a 1 Logger 

01/23 00:17 

Unit.# 2000 

Setups: 

Type 
l"lode 
I.D. 

Reference 
PSI at. Ref. 
SG 
Linearit.y 
Scale fact.or 
C1ff3et. 
Delay mSEC 

Test. 2 

INPUT 

Level (F) 

Surface 
MS29S 

0.000 
3.044 
1.000 
0.039 
9.868 

-0.009 
50.000 

Step 1 01/22 22:13:32 

Elape:;ed Time 

0.0000 
0.0083 
0.0166 
0.0250 
0.0333 
0.0416 
0.0500 
1).0583 
o .066c; 
0.0750 
0.063::: 
0.0916 
Ci.l000 
0.1083 
(1.1166 
(1.1250 
0.1333 
() .1416 
0.1500 
0.1583 
0.16c;6 
0.1750 
0.1833 
0.1916 
0.2000 
0.20;33 
o . 2 lEi 6 
(}.22:1I) 
0.2333 
0.2416 
0.2500 
0.25133 
O.266E; 
1).27:,0 
(I.2c33::i 

INPUT 1 

-0.505 
-0.506 
-0.492 
-0.216 
-0.330 
-0.227 
-0. 177 
-0.152 
-(1.134 
-1).124 
-0.11i3 
-0.109 
-0.106 
-0.102 
-0.099 
-(l.09E; 
-0.093 
-0.093 
-0.090 
-1).067 
-0.067 
-1).067 
-0.064 
-0.064 
-0.Oe4 
-1).061 
-0.0<31 
-0.061 
-0.077 
-0.077 
-0.077 
-1).077 
-0.077 
-0.074 
-0.074 



0.2916 
0.3000 
0.3083 
0.3166 
0.3250 
0.3333 
0.3500 
0.3666 
0.3833 
0.4000 
0.4166 
0.4333 
0.4SDO 
0.4666 
0.4833 
0.5000 
0.5166 
0.5333 
0.5500 
0.5666 
0.5833 
0.6000 
0.6166 
0.6333 
0.6500 
0.6666 
0.6833 
0.7000 
0.7166 
0.7333 
0.7500 
0.7666 
0.7833 
0.8000 
0.8166 
0.8333 
0.8500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.BOOO 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 

-0.074 
-0.074 
-0.074 
-0.071 
-0.074 
-0.071 
-0.071 
-0.071 
-0.068 
-0.068 
-0.068 
-0.068 
-0.065 
-0.065 
-0.065 
-0.065 
-0.065 
-0.062 
-0.062 
-0.062 
-0.062 
-0.062 
-0.062 
-0.059 
-0.059 
-0.059 
-0.059 
-0.059 
-0.059 
-0.056 
-0.056 
-0.056 
-0.056 
-0.056 
-0.056 
-0.056 
-0.056 
-0.053 
-0.056 
-0.053 
-0.053 
-0.053 
-0.053 
-0.053 
-0.053 
-0.053 
-0.049 
-0.046 
-0.043 
-0.040 
-0.040 
-0.037 
-0.034 
-0.034 
-0.034 
-0.031 
-0.031 
-0.028 
-0.028 



4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.40DO 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.0000 
9.2000 
9.4000 
9.6000 
9.8000 

10.0000 
~D 

-0.024 
-0.024 
-0.024 
-0.024 
-0.024 
-0.021 
-0.021 
-0.021 
-0.021 
-0.018 
-0.018 
-0.021 
-0.018 
-0.018 
-0.018 
-0.018 
-0.018 
-0.018 
-0.018 
-0.018 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
-0.015 
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APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

DRAW DOWN DATA FOR MS-291 



SE2000 
Environmental Logger 

01/1916:09 

Unit# 2000 Test 2 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
I.D. MS291 

Reference 0.000 
PSI at Ref. 26.733 
SG 1.000 
Linearity 0.106 
Scale factor 50.530 
Offset 0.520 
Delay mSEC 50.000 

Step 0 01/0921 :21 :20 

Elapsed Time INPUT 1 
---------... _- ---------

0.0000 -0.015 
0.0083 -0.015 
0.0166 -0.015 
0.0250 -0.015 
0.0333 -0.015 
0.0416 -0.015 
0.0500 -0.015 
0.0583 -0.015 
0.0666 -0.015 
0.0750 -0.015 
0.0833 0.000 
0.0916 -0.015 
0.1000 0.031 
0.1083 0.127 
0.1166 0.175 
0.1250 0.239 
0.1333 0.303 
0.1416 0.351 
0.1500 0.383 
0.1583 0.383 
0.1666 0.367 
0.1750 0.319 
0.1833 0.287 
0.1916 0.239 
0.2000 0.191 
0.2083 0.175 

MS291DDO 

Page 1 



MS291DDO 

0.2166 0.159 
0.2250 0.159 
0.2333 0.159 
0.2416 0.175 
0.2500 0.207 
0.2583 0.255 
0.2666 0.335 
0.2750 0.415 
0.2833 0.494 
0.2916 0.574 
0.3000 0.654 
0.3083 0.718 
0.3166 0.766 
0.3250 0.798 
0.3333 0.798 
0.3500 0.750 
0.3666 0.686 
0.3833 0.654 
0.4000 0.638 
0.4166 0.654 
0.4333 0.670 
0.4500 0.686 
0.4666 0.702 
0.4833 0.686 
0.5000 0.686 
0.5166 0.670 
0.5333 0.670 
0.5500 0.670 
0.5666 0.670 
0.5833 0.670 
0.6000 0.670 
0.6166 0.670 
0.6333 0.670 
0.6500 0.670 
0.6666 0.670 
0.6833 0.670 
0.7000 0.670 ' 
0.7166 0.670 
0.7333 0.670 
0.7500 0.670 
0.7666 0.670 
0.7833 0.670 
0.8000 0.670 
0.8166 0.670 
0.8333 0.670 
0.8500 0.670 
0.8666 0.670 
0.8833 0.670 
0.9000 0.670 
0.9166 0.670 
0.9333 0.670 
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MS291DDO 

0.9500 0.670 
0.9666 0.670 
0.9833 0.670 
1.0000 0.670 
1.2000 0.670 
1.4000 0.670 
1.6000 0.686 
1.8000 0.670 
2.0000 0.670 
2.2000 0.670 
2.4000 0.670 
2.6000· 0.670 
2.8000 0.670 
3.0000 0.670 
3.2000 0.670 
3.4000 0.670 
3.6000 0.670 
3.8000 0.670 
4.0000 0.670 
4.2000 0.670 
4.4000 0.686 
4.6000 0.670 
4.8000 0.670 
5.0000 0.670 
5.2000 0.670 
5.4000 0.670 
5.6000 0.670 
5.8000 0.670 
6.0000 0.670 
6.2000 0.670 
6.4000 0.670 
6.6000 0.670 
6.8000 0.670 
7.0000 0.670 
7.2000 0.670 
7.4000 0.670 
7.6000 0.670 
7.8000 0.670 
8.0000 0.670 
8.2000 0.670 
8.4000 0.670 
8.6000 0.670 
8.8000 0.670 
9.0000 0.670 
9.2000 0.670 
9.4000 0.670 
9.6000 0.670 
9.8000 0.670 

10.0000 0.670 
12.0000 0.670 
14.0000 0.670 
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MS291DDO 

16.0000 0.670 
18.0000 0.670 
20.0000 0.670 
22.0000 0.670 
24.0000 0.670 
26.0000 0.654 
28.0000 0.670 
30.0000 0.670 
32.0000 0.654 
34.0000 0.654 
36.0000 0.654 
38.0000 -0.079 
40.0000 -0.031 
42.0000 -0.015 
44.0000 -0.031 
46.0000 -0.031 
48.0000 -0.031 
50.0000 -0.031 
52.0000 -0.031 
54.0000 -0.031 
56.0000 -0.031 
58.0000 -0.031 
60.0000 -0.031 
62.0000 -0.031 
64.0000 -0.031 
66.0000 -0.031 
68.0000 -0.031 
70.0000 -0.031 
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SE2000 
Environmental Logger 

01/1916:07 

Unit# 2000 Test 2 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
1.0. MS291 

Reference 0.000 
PSI at Ref. 26.733 
SG 1.000 
Linearity 0.106 
Scale factor 50.530 
Offset 0.520 
Delay mSEC 50.000 

Step 1 01/0922:31 :22 

Elapsed Time INPUT 1 
------------ ---------

0.0000 -0.031 
0.0083 -0.031 
0.0166 -0.031 
0.0250 -0.031 
0.0333 -0.047 
0.0416 -0.031 
0.0500 -0.015 
0.0583 0.079 
0.0666 0.143 
0.0750 0.175 
0.0833 0.223 
0.0916 0.287 
0.1000 0.335 
0.1083 0.351 
0.1166 0.335 
0.1250 0.319 
0.1333 0.287 
0.1416 0.255 
0.1500 0.223 
0.1583 0.223 
0.1666 0.207 
0.1750 0.223 
0.1833 0.239 
0.1916 0.271 
0.2000 0.319 
0.2083 0.399 

MS291DD1 
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MS291DD1 

0.2166 0.478 
0.2250 0.558 
0.2333 0.638 
0.2416 0.702 
0.2500 0.750 
0.2583 0.782 
0.2666 0.782 
0.2750 0.782 
0.2833 0.750 
0.2916 0.718 
0.3000 0.686 
0.3083 0.670 
0.3166 0.638 
0.3250 0.638 
0.3333 0.622 
0.3500 0.654 
0.3666 0.670 
0.3833 0.686 
0.4000 0.686 
0.4166 0.686 
0.4333 0.670 
0.4500 0.670 
0.4666 0.670 
0.4833 0.670 
0.5000 0.670 
0.5166 0.670 
0.5333 0.686 
0.5500 0.670 
0.5666 0.686 
0.5833 0.670 
0.6000 0.670 
0.6166 0.670 
0.6333 0.670 
0.6500 0.670 
0.6666 0.670 
0.6833 0.670 
0.7000 0.670 
0.7166 0.670 
0.7333 0.670 
0.7500 0.686 
0.7666 0.670 
0.7833 0.670 
0.8000 0.670 
0.8166 0.686 
0.8333 0.686 
0.8500 0.670 
0.8666 0.686 
0.8833 0.686 
0.9000 0.670 
0.9166 0.670 
0.9333 0.670 
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MS291DD1 

0.9500 0.670 
0.9666 0.686 
0.9833 0.670 
1.0000 0.670 
1.2000 0.670 
1.4000 0.686 
1.6000 0.670 
1.8000 0.686 
2.0000 0.670 
2.2000 0.670 
2.4000 0.670 
2.6000 0.670 
2.8000 0.686 
3.0000 0.686 
3.2000 0.670 
3.4000 0.686 
3.6000 0.686 
3.8000 0.686 
4.0000 0.686 
4.2000 0.686 
4.4000 0.670 
4.6000 0.670 
4.8000 0.670 
5.0000 0.670 
5.2000 0.670 
5.4000 0.686 
5.6000 0.670 
5.8000 0.686 
6.0000 0.686 
6.2000 0.686 
6.4000 0.686 
6.6000 0.670 
6.8000 0.670 
7.0000 0.670 
7.2000 0.670 
7.4000 0.670 
7.6000 0.670 
7.8000 0.686 
8.0000 0.670 
8.2000 0.686 
8.4000 0.686 
8.6000 0.686 
8.8000 0.670 
9.0000 0.670 
9.2000 0.670 
9.4000 0.686 
9.6000 0.686 
9.8000 0.670 

10.0000 0.670 
12.0000 0.670 
14.0000 0.670 
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MS291DD1 

16.0000 0.670 
18.0000 0.670 
20.0000 -0.031 
22.0000 -0.047 
24.0000 -0.047 
26.0000 -0.047 
28.0000 -0.047 
30.0000 -0.047 
32.0000 -0.047 
34.0000 -0.047 
36.0000 -0.047 
38.0000 -0.047 
40.0000 -0.047 
42.0000 -0.047 
44.0000 -0.047 
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SE2000 
Environmental Logger 

01/1916:04 

Unit# 2000 Test 2 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
1.0. MS291 

Reference 0.000 
PSI at Ref. 26.733 
SG 1.000 
Linearity 0.106 
Scale factor 50.530 
Offset 0.520 
Delay mSEC 50.000 

Step 2 01/0923:16:20 

Elapsed Time INPUT 1 
------------ ---------

0.0000 -0.047 
0.0083 -0.047 
0.0166 -0.047 
0.0250 -0.047 
0.0333 -0.047 
0.0416 -0.015 
0.0500 0.079 
0.0583 0.127 
0.0666 0.159 
0.0750 0.223 
0.0833 0.287 
0.0916 0.319 
0.1000 0.319 
0.1083 0.319 
0.1166 0.287 
0.1250 0.255 
0.1333 0.223 
0.1416 0.207 
0.1500 0.175 
0.1583 0.159 
0.1666 0.175 
0.1750 0.175 
0.1833 0.191 
0.1916 0.223 
0.2000 0.287 
0.2083 0.335 

MS291DD2 
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MS291DD2 

0.2166 0.415 
0.2250 0.478 
0.2333 0.542 
0.2416 0.606 
0.2500 0.638 
0.2583 0.670 
0.2666 0.670 
0.2750 0.654 
0.2833 0.622 
0.2916 0.606 
0.3000 0.574 
0.3083 0.542 
0.3166 0.526 
0.3250 0.526 
0.3333 0.510 
0.3500 0.526 
0.3666 0.542 
0.3833 0.558 
0.4000 0.558 
0.4166 0.558 
0.4333 0.558 
0.4500 0.542 
0.4666 0.542 
0.4833 0.558 
0.5000 0.558 
0.5166 0.558 
0.5333 0.558' 
0.5500 0.542 
0.5666 0.558 
0.5833 0.558 
0.6000 0.558 
0.6166 0.542 
0.6333 0.558 
0.6500 0.542 
0.6666 0.558 
0.6833 0.558 
0.7000 0.558 
0.7166 0.558 
0.7333 0.558 
0.7500 0.542 
0.7666 0.558 
0.7833 0.558 
0.8000 0.542 
0.8166 0.558 
0.8333 0.542 
0.8500 0.558 
0.8666 0.558 
0.8833 0.558 
0.9000 0.542 
0.9166 0.558 
0.9333 0.542 
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MS291DD2 

0.9500 0.558 
0.9666 0.558 
0.9833 0.558 
1.0000 0.558 
1.2000 0.542 
1.4000 0.542 
1.6000 0.542 
1.8000 0.558 
2.0000 0.558 
2.2000 0.558 
2.4000 0.558 
2.6000· 0.542 
2.8000 0.558 
3.0000 0.558 
3.2000 0.558 
3.4000 0.542 
3.6000 0.558 
3.8000 0.542 
4.0000 0.542 
4.2000 0.558 
4.4000 0.558 
4.6000 0.558 
4.8000 0.558 
5.0000 0.558 
5.2000 0.542 
5.4000 0.558 
5.6000 0.558 
5.8000 0.558 
6.0000 0.558 
6.2000 0.558 
6.4000 0.558 
6.6000 0.542 
6.8000 0.542 
7.0000 0.558 
7.2000 0.558 
7.4000 0.542 
7.6000 0.542 
7.8000 0.558 
8.0000 0.542 
8.2000 0.542 
8.4000 0.558 
8.6000 0.558 
8.8000 0.558 
9.0000 0.542 
9.2000 0.542 
9.4000 0.542 
9.6000 0.542 
9.8000 0.542 

10.0000 0.558 
12.0000 0.558 
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APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

RECOVERY DATA FOR MS-291 



SE2000 
Environmental Logger 

01/1916:02 

Unit# 2000 Test 2 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
1.0. MS291 

Reference 0.000 
PSI at Ref. 26.733 
SG 1.000 
Linearity 0.106 
Scale factor 50.530 
Offset 0.520 
Delay mSEC 50.000 

Step 3 01/0923:28:50 

Elapsed Time INPUT 
------------ ---------

0.0000 0.542 
0.0083 0.558 
0.0166 0.542 
0.0250 0.558 
0.0333 0.383 
0.0416 0.319 
0.0500 0.175 
0.0583 0.079 
0.0666 -0.047 
0.0750 -0.207 
0.0833 -0.287 
0.0916 -0.319 
0.1000 -0.335 
0.1083 -0.351 
0.1166 -0.303 
0.1250 -0.239 
0.1333 -0.191 
0.1416 -0.143 
0.1500 -0.111 
0.1583 -0.079 
0.1666 -0.063 
0.1750 -0.063 
0.1833 -0.079 
0.1916 -0.079 
0.2000 -0.127 
0.2083 -0.143 

MS291REC 
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MS291REC 

0.2166 -0.143 
0.2250 -0.159 
0.2333 -0.175 
0.2416 -0.175 
0.2500 -0.159 
0.2583 -0.159 
0.2666 -0.143 
0.2750 -0.143 
0.2833 -0.127 
0.2916 -0.127 
0.3000 -0.111 
0.3083 -0.127 
0.3166 -0.127 
0.3250 -0.127 
0.3333 -0.127 
0.3500 -0.143 
0.3666 -0.127 
0.3833 -0.127 
0.4000 -0.127 
0.4166 -0.127 
0.4333 -0.127 
0.4500 -0.127 
0.4666 -0.127 
0.4833 -0.127 
0.5000 -0.127 
0.5166 -0.127 
0.5333 -0.111 
0.5500 -0.127 
0.5666 -0.127 
0.5833 -0.127 
0.6000 -0.127 
0.6166 -0.111 
0.6333 -0.111 
0.6500 -0.127 
0.6666 -0.127 
0.6833 -0.127 
0.7000 -0.127 
0.7166 -0.127 
0.7333 -0.111 
0.7500 -0.127 
0.7666 -0.127 
0.7833 -0.111 
0.8000 -0.111 
0.8166 -0.127 
0.8333 -0.111 
0.8500 -0.175 
0.8666 -0.239 
0.8833 -0.255 
0.9000 -0.287 
0.9166 -0.271 
0.9333 -0.223 
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MS291REC 

0.9500 -0.159 
0.9666 -0.143 
0.9833 -0.111 
1.0000 -0.127 
1.2000 -0.063 
1.4000 -0.047 
1.6000 -0.047 
1.8000 -0.047 
2.0000 -0.047 
2.2000 -0.063 
2.4000 -0.047 
2.6000' -0.063 
2.8000 -0.063 
3.0000 -0.047 
3.2000 -0.047 
3.4000 -0.047 
3.6000 -0.063 
3.8000 -0.063 
4.0000 -0.063 
4.2000 -0.063 
4.4000 -0.063 
4.6000 -0.047 
4.8000 -0.047 
5.0000 -0.063 
5.2000 -0.063 
5.4000 -0.047 
5.6000 -0.047 
5.8000 -0.047 
6.0000 -0.047 
6.2000 -0.063 
6.4000 -0.063 
6.6000 -0.063 
6.8000 -0.063 
7.0000 -0.063 
7.2000 -0.063 
7.4000 -0.063 
7.6000 -0.063 
7.8000 -0.063 
8.0000 -0.047 
8.2000 -0.063 
8.4000 -0.063 
8.6000 -0.063 
8.8000 -0.047 
9.0000 -0.063 
9.2000 -0.047 
9.4000 -0.063 
9.6000 -0.063 
9.8000 -0.063 

10.0000 -0.063 
12.0000 -0.047 

Page 3 
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APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA· 

DRAW DOWN DATA FOR MS-29D 



EnVlronment,al LO<;lger 

Unit.lJ: 2000 Test, 2 

Step 0 01/25 02:00:00 

INPUT 1: MS29D - DD c: :t~. '2..-::'PM. 

+0 Y-AXIS l/DIV If -5 
r---··--

1--------+---------
rtli I 

--

! Nj 

f----------~--·---+--_-_-_--------+----------+--------+----------1 1---_·_--- .-- .---=t= I I I 
-- I , 

i-

I 
!~- I l 
~-----------+------ ___ -'1'--__ . __ ---+----------+----_._----1 

~,~-------_-_. -=---=--==-+-'r-_~-~~~~===~I~=====-=-=--=--=--=-_=1II==-----------1:------------1 ~------- - -------+--------1 I \ I 
~ ] (----+=I ,.' --

I /' 

~ =It----__ -----4---------~------+----~ 

-

--
r 0_ - -- - -- r - ! <-------1 I I 
!--------------t-------------t--- +::;'-' - ~.---------+------------i 

--- -- -, i 

1------- --! ---+----::-"'_ I 
! 1'1 • 

' .. 

,,------ f-.------.-----I---.;.;~~:---~"'-:-.;. f-.-.-------+--------......; 
.> 

E ...,' 

I ~ 
1---------+--------+---~L-----l____--------+_------__1 

I-------T-------r--~'\-----t-------+------~ 
1-------t-------+----:+-----+-------+----------1 
L---------+----- -----+---. ..,:,:("-----.+-----------l---- ------I 

! f-. I 
l-

I I ( 
t--------------I-------------i-·-----=·-"'-,_:-----f-------·--~------___l 
I 1 ~--~L 
'
1·--------

i\" 
1 1 ---------+-! --~~~. ----+t1---------.-;i-----------1 

t=--=~~----=-==--- -1 -------~-+! ------ii-~~} ... --T -----+---------1 

F--:-..::~==-=-=--- ~--~~'~I ~~~~~~ 
IX-AXIS +_001 TO +1000\ 



8E2000 
EnvIronmental Logger 

01/25 13:21 

Unlt# 2000 Test 2 

Setup"" : 

T~ypt? 

Mode 
I.D. 

Reference 
FSI .3t Ref. 
8G 
L Ineari t.y 
Scale f.3ctor 
(!ff:,;:,et 
Delay mSEC 

INPUT 1 

Level (F) 

Surface 
MS29D 

0.000 
21.687 

1.000 
0.106 

50.693 
-0.140 
50.000 

Step 0 01/25 02:00:00 

Elapsed Time INPUT 

0.0000 
0.0083 
0.0166 
0.0250 
0.0333 
0.01'+16 
0.0500 
(I.05E'3 
(I.066E; 
U.0750 
0.0833 
o .091 Ei 
0.1000 
0.10<33 
0.1166 
I) .1250 
0.13:33 
0.1416 
0.1500 
0.1':,83 
0.1666 
o .1750 
(1.1833 
O.191Ei 
0.2000 
I) .20<::;:3 
0.2166 
0.2250 
0.2333 
U.2416 
0.2500 

0.000 
0.000 
0.000 

-0.320 
-0.032 
-0.096 
-0.144 
-0.17(:, 
-0.192 
-0.208 
-0.17E; 
-0.176 
-0.160 
-0.144 
-0.112 
-0.096 
-0.080 
-0.064 
-0.OE;4 
-0.048 
-0.048 
-0.048 
-0.048 
-0.032 
-0.048 
-0.032 
-0.048 
-0.048 
-0.064 
-0.064 

0.224 



(i • 2~5:3:3 

(I .2.E,bEi 
0.2750 

,1.291[i 
i~1 .::,0 (I (I 

o .. 3660 

~I .4000 
U .416E; 
() . 4::~3::; 
() .4::·0 [) 

U.4e:33 
0.5000 
i). SlE,b 
(}.533:3 
0.::,:;,00 

0.6000 
0.[;16G 
I) .633::; 
(I.Ei500 
0.66GG 
0.6833 
0.7000 
U.716G 
0.73:33 
0.7500 
0.766Ei 

I). i3000 

U.!3166 

u .e~500 
O.8ciEi6 

0.9000 
0.9166 
0.9333 
U .9':.0 I) 
(I.966ci 

1.0000 
1.2000 
1.4000 
1.(5000 
1 .8000 
2.0000 
2.2000 
2.4000 
2.ciOOO 
~:.':;OOO 

::.0000 

-(;.144 
1.74~5 

-4.722 
-3.4;:;9 

O. Ei72 
-:~;. 297 

O.7E:4 
-0.3::,6 

(I.S!92 
-0.512 

-:" lti9 
-0.128 

0.912 
-6.5::,0 

1.6e;4 
4.7;:;7 
El. 08~) 

-6. £+;:,0 

6.756 
3.442 
::,.11::,5 

-~). ~:~4Ei 

-2.061 
-2.065 

::i.073 

0.2':,6 
-3.201 
-4.462 
-3.::177 
-3.073 
-2 M 0:33 
-2.601 
-2.001 
-1.16t; 
~i.390 

-1. Hit> 
-1.552 
-2.30:' 

-1.776 

1.761 
0.544 

-0.7E.i4 
-0.976 
-2.033 
-2.27::; 
-0 n-;'~ 
~.~ f ....... ' 

-2.::;05 
-2.2;:;9 
-2.30:, 
-2.305 
-2. 2eS"~ 
-2.::;05 



3.2000 -2.321 
3.4000 -2.353 
::;. tiOOO -2.353 
3.8000 -2.337 
<4·.0000 -2.401 
4.2000 -2.2<39 
4.4000 -2.385 
4.6000 _,"') -:.c::~ 

..;j •.• ) ..... }"J 

4.i3000 -2.:::;69 
5.0000 -2.4[i5 
5.2000 -2.353 
:).4000 -2.401 
=).6000 -2.417 
5.8000 -2.38:! 
ti.OOOO -2.417 
Ei.2000 -2.353 
Ei. 40 00 -2.401 
ci.EiOOO -2.369 
Ei.8000 _i'1 .-=-c::-:' 

~.,-) . .J __ l 

7.0000 -2.385 
7.2000 -2.433 
7.4000 -2.385 
7.6000 -2.417 
7.8000 -2.417 
8.0000 -2.353 
0.2000 -2.353 
8.4000 -2.417 
8.6000 -2.401 
6.6000 -2.353 
9.0000 -2.401 
9.2000 -2.401 
9.4000 -2.465 
9.6000 -2.355 
9.5000 -2.401 

10.0000 -2.353 
12.0000 -2.433 
14.0000 -2. L,65 
16.0000 -2.433 
113.0000 -2.481 
20.0000 -2.433 
22.0000 -2.4:33 
24.0000 (") '-"ot:" -.,...-:>u_, 
2Ei.0000 -2.417 
28.0000 -2.401 
30.0000 -2.497 
:32.0000 -2.433 
34.0000 -2.449 
36.0000 -2.417 
3<3.0000 -2.433 
40.0000 -2.433 
42.0000 -2.417 
44.0000 -2.38:) 
4Ei.0000 -2.417 
46.0000 -2.433 
50.0000 -2.465 
52.0000 -2.417 
54.0000 -2.433 
56.0000 -2.465 
Sf;.OOOO -2.417 
60.0000 -2.433 



62.0000 
64.0000 
66.0000 
66.0000 
70.0000 
72.0000 
74.0000 
76.0000 
76.0000 
60.0000 
82.0000 
84.0000 
86.0000 
68.0000 
90.0000 
92.0000 
94.0000 
96.0000 
98.0000 
100.000 
110.000 
120.000 
130.000 
140.000 
150.000 
160.000 
170.000 
160.000 
190.000 
200.000 
210.000 
220.000 
230.000 
240.000 
250.000 
260.000 
270.000 
260.000 
290.000 
300.000 
310.000 
320.000 
330.000 
340.000 
350.000 
360.000 
370.000 
360.000 
390.000 
400.000 
410.000 
420.000 
430.000 
440.000 

"450.000 
460.000 
470.000 
46D;000 
490.000 
500.000 

-2.433 
-2.449 
-2.449 
-2.401 
-2.461 
-2.401 
-2.433 
-2.401 
-2.401 
-2.365 
-2.365 
-2.449 
-2.433 
-2.449 
-2.497 
-2.433 
-2.417 
-2.433 
-2.433 
-2.449 
-2.433 
-2.497 
-2.417 
-2.433 
-2.449 
-2.417 
-2.433 
-2.449 
-2.417 
-2.321 
-2.401 
-2.401 
-2.449 
-2.433 
-2.449 
-2.401 
-2d369 
-2.365 
-2.369 
-2.417 
-2.369 
-2.401 
-2.401 
-2.449 
-2.401 
-2.417 
-2.417 
-2.369 
-2.401 
-2.337 
-2.385 
-2.433 
-2.417 

-2.353 
-2.433 
-2.401 
-2.417 
-2.401 
-2.365 



,) 

/ 

APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

RECOVERY DATA FOR MS-29D 



8E2000 
Environmental Loaqer 

1)1/25 15: 12 

Unittf: 2000 Test. 2 

INPUT 1 

Type Level (Fl 
Mode Surface 
I.D. MS29D 

Reterence 0.000 
PSI at Ref. 21.687 
se 1.000 
LinearIty 0.106 
Scale factor 50.693 
Offset -0.140 
Delay mSEC 50.000 

Step 1 01/25 12:52:59 

Elapsed Time INPUT 1 

0.0000 -2.449 
0.0083 -2.465 
0.0166 -2.433 
0.0250 
0.0333 
0.OL+16 
0.0:-,00 

(I.Ot'(56 
0.0750 
U.0833 
O.O'a16 
0.1000 
0.10;:,3 
0.1166 
() .1250 
(I.1:D3 
O.141f, 
(1.1500 
U .1583 
O.166ti 
o . 1750 
(1.1833 
O.I'aIE; 
0.2000 
0.20<33 
0.216t; 
0.2250 
o. 23~;:3 
0.2416 
0.2::·00 
o . 2S6::~ 
0.2[;6E; 
U.2750 
O.2e.33 

-1.856 
-1.tiOE> 
-1.726 
-1.392 
-1.0;:,<3 
-0.<348 
-0.640 
-0.464 
-0.320 
-0.208 
-0.128 
-0.048 

0.000 
0.032 
0.048 
0.048 
0.064 
(1.064 
0.064 
0.064 
0.048 
0.048 
0.032 
0.04<3 
0.032 
0.032 
O. I) 1 E; 
0.032 
0.0:32 
(1.0:::'·2 
0.032 
0.032 



;.:' .4(!Ui) 

i: .41 [;(5 

o . 43:~:·:::, 

ij .4[,[;[, 

C),SOOi) 

C! .51 t3t3 

U.S666 

U.6000 

U.7000 
i:) .71eit; 

U.7S00 

o.eooo 
:J .(ilEi6 

i) .':::'2,00 
u. eeit3G 

u.S"~ooo 

U .91 [i f3 

0.9:,00 
o • gei6ei 
0.9<:;33 
1.0000 
1.2000 
1.4000 
1.tiOOO 
1. ,':;000 
2.0000 
2.2000 
2.4000 
2. eiOOO 
2.<:,000 
3.0000 
~:. 2000 
:::;.4000 
~;.EOI)O 

3.(:;000 

(.' . O:~:·2 
0.032 
1).0:;2 
0.032 
1).032 
() . 0 =::·2 

0.032 
0.0:32-
0.032 
U.032 
0.0::;2 
0.0:32 
0.032 
[).0:3·2 
0.032 
U.O:::;2 
C'.032 
0.032 
0.032 
0.032 
0.04e 
0.032 
O.04e 
(1.04:3 
0.0:::;2 
0.032 
0.032 
0.032 
0.032 
0.032 
0.0:::;2 
0.032 
0.0:::;2 
O. (132 
U.04::; 

0.032 
0.032 
0.04<3 
0.032 
0.032 
0.0:32 
0.032 
0.032 
(1.04:3 
0.04::; 
0.032 
0.04::; 
0.032 
0.046 
0.046 
0.032 
0.032 
0.032 
O.04Ei 
U.O::;2 
0.032 
0.04<:; 
0.04;:; 



~.oooo 

4.2000 
4.4000 
4.6000 
a.SOOO 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 

END 

0.048 
0.032 
0.048 
0.048 
0.048 
0.046 
0.032 
0.032 
0.048 
0.048 
0.032 



) 

APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

DRAW DOWN DATA FOR MS-30S 



8E2000 

Env i r·onment.a 1 Logger 

01/27 le':53 

Unit.::+ 2000 

St.ep (I 01/27 15:49:59 

+0 '(-AXIS _ l/DIV -3 

iTWll-l1 I I I rrwr lin III I Ii 
[;'---+-1, -+1"": ~-ll-... !, I I---il 1-+1-+--t--t-+----1--l--+-+-f----T+--~ , I -+-+--1-+--1 1I iii I i I I i I! I 

HI -+-J---+ I I i ±EI I J-, --ii' I , 
~" I ~~,~~~~ 
I i 1·--+' --+---+----+--+--+---1 

\ I i I I I I !! , 

H 11- I I i I W! I 111 '1
1 

!,' -T i II II I tli

,--+I-+-i -If-: -+I-+-I-4i 
I I I I I 'i I I 1 I 'I II II I, I I I r-ir-l I I I i I I ! it-t---+I-+--' --t-\-t-j ---ij----t --iI--+--+--1 

t=i-~"E: ~--+--I. -i--!-- - --r---+-r---- . -L --1-,'; I "1'--- -+--+----I---f--+ --+--+---j--!-.f-- I i 

1', .. , I--+--+--~·--+-+-+-+I -+1 -+---+ \, -l---4-' i --,--+I-+--, -+--:1 --+\ ----..1--+--+---..1--+-1 -r--+---+---Il--iC----1---i 

! l I I I ' 

K~-- 1--. I I I-+-+- ~ ,----t- f--' -+-f----f--f---i 

fTtlT -'-,) I I II I II I I I I i I I 
~-,--1-+~-+-- -+-+++! t-+++-j-t~-1 1 I 1m 
I------~---JI·-·---I-t_~I-- -t-

I

I 

'rl I, II II 1 Ii! + ! I ! ~ II ! t-t-' i 
i--\----t-t-i: ' 'I , \ I I 1 I I I iii I I I 
i,r---+----f--.!II--+ .. __ +,1 _+ i 1_11_ ,: -t-! _L I -L_LL-L. \ H-' L--L--L 

-L. CC: 1 I I I !! i I I I I 1----1·--+-1 11-[- r-r---t----t i ---t--:----t I I I 1 I 

1_. L-LU~---LLLLi--t---"H---;1 ~ __ -I i--,i--1f-----\---\-f!---\I----\I--+I--+I----+II----+I--+! --+\ -+I--+-+--! 
'j \ 1 i '1 I I it I ! i [-.II I ! iii I I ii, I : I i 

! I I : : ~ , , i!,: 1 L!,! iii 
i-i-1--i - t.----r---t--ft=1=---t--t---f--!=1--l--+i i~i---+'--+--!-·-~~--~-+--+-H--+---,-+---I 
t---,--·4--r--,- --, -r----r--T *i~ __ ~-1 G±d' +---f--r----1 L=t_-:.:::±-------:---t"--f---1: t -., _-.... ..L I .. ~----,=:±=::±::::j-.l.--l- '___ 08 

_L--!. _ '" --1-_..J..._ ~~ _--L----l __ -'- ._ 
N N'l _ t.f'. ..... !' r- .t? ("-- '-. -:: 



8E2000 
Envlronmental Logger 

01/2717:03 

Unit# 2000 Test 0 

3etups: INPUT 

Type Level (Fl 

Mode Surface 
I.D. M830S 

Reference 0.000 
PSI at Ref. 3.260 
SG 1.000 
Linearity 0.106 
Scale factor 50.693 
Offset -0.140 
Delay mSEC 50.000 

Step a 01/27 15:49:59 

Elapsed Time INPUT 

0.0000 
O.00i33 
0.0166 
0.0250 
0.0333 
0.0416 
0.0500 
o ~ 0583 
o . (l66t, 
C.07S0 

0.0916 
0.1000 
o . 1 Oi:,~, 
0.1166 
0.1250 
0.1333 
0.1416 
0.1:)00 
0.1583 
0.1666 
0.1750 

0.1916 
0.2000 
0.2083 
0.2166 
0.2250 
0.2:333 
O.241f· 
:J.2500 
() .2Se:3 
{].266f, 
0.2750 
O.2Ei33 

0.000 
0.000 
0.015 
0.000 
0.000 

-0.015 
-0.079 
-0.143 
-0.239 
-0.319 
-0.415 
-0.479 
-0.54:::; 
-0.575 
-0.623 
-0.639 
-0.671 
-0.671 
-0.687 
-0.687 
-0.687 
-0.687 
-0.703 
-0.703 
-0.703 
-0.703 
-0.703 
-0.703 
-0.703 
-0.703 
-0.70:3 
-0.703 
-(1 or 70~; 

-1}.70:3 
-0.719 

• 



Ci. 2'Jl E· 
U.::>OOO 
C1.~:OE;.::', 

(l . :~; 1 eif· 
\) ~ .~~:50 

:).33:::3 
i~: . :3500 
::'. j(566 
r", .-:.,=.'-;..-:. 
I,i •. -,I(_l .. )._! 

0 . .:,.000 
i~) .4.1(56 

l~) .451) 0 

\) .4E;3:3 
1).5·()00 
G .516f; 
0.533,5 
0.5500 

[). \::',000 
o . f; 16E: 

o. c1333 
O.t;500 
(I.6[,,6!:; 

o .6<33::i 
0.7000 
0.7166 
0.733:3 
0.7500 
(}.76t;t:, 

0.8000 
;-J .i31E,f; 

O. ;::50 0 
U. i3f;6t; 
o . 663~:; 
0.9000 
1).916t; 
0.9333 
0.9500 

1.0000 
1.2000 
1.4000 
1.6000 
1 • i:,O (I 0 
:2.0000 
2.2000 
2.4000 
2.6000 

3.0000 
.:'!·.2000 
3.400(J 
=;. f:OO i) 
3.eOOO 

-0.703 
-0.719 
-0.719 
-O.71~1 

-0.719 
-0.719 
-/).719 
-0.719 
-0.719 
-0.719 
-0.719 
-0.719 
-0.719 
-0.7 E) 
-0.719 
-0.719 
-0.71'9 
-0.719 
-0.719 
-0.719 
-0.719 
-O.71'~1 

-0.719 
-0.719 
-0.719 
-0.71'] 
-0.719 
-0.719 
-0.719 
-0.719 
-0.719 
-0.719 
--1).719 
-0.719 
-0.719 
-0.719 
-O.71~J 

-U.719 
-0.719 
-0.719 
-0.719 
-0.719 
-0.719 
-0.719 
-0.719 
-0.719 
-0.719 
-0.719 
-0.719 
-0.719 
-0.751 
-0.767 
-0.7Ei! 

-0.767 
-0.7f.;7 
-0. 7~j7 
-0.<:,15 
-O.<:~'.l5 

-0.c;31 



4.0000 
~.2000 

4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.800U 
6.0000 
6.2000 
6.40DO 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 
7.6000 
7.8000 
6.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.0000 
9.2000 
9.4000 
9.6000 
9.8000 

10.0000 
12.0000 
14.0000 
16.0000 
12.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0000 
30.0000 
32.0000 
34.0000 
36.0000 
36.0000 
40.0000 
42.0000 
44.0000 
46.0000 
48.0000 
50.0000 
52.0000 
54.0000 
56.0000 

E~ 

-0.831 
-0.647 
-0.847 
-0.879 
-0.879 
-0.879 
-0.879 
-0.879 
-0.911 
-0.911 
-0.911 
-0.911 
-0.927 
-0.927 
-0.927 
-0.927 
-0.927 
-0.959 
-0.959 
-0.959 
-0.959 
-0.959 
-0.959 
-0.959 
-0.959 
-0.959 
-0.959 
-0.959 
-0.959 
-0.959 
-0.959 
-0.975 
-0.991 
-1.007 
-1.023 
-1.054 
-1.070 
-1.066 
-1.086 
-1.086 
-1.086 
-1.066 
-1.134 
-1.150 
-1.150 
-1.150 
-1.150 
-1.150 
-1.1S2 
-1.162 
-1.198 
-1.19S 
-1.196 
-1.19S 



) 
APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

RECOVERY DATA FOR MS-30S 



SE2000 

En'! 1 ronmen t.a 1 L c'gger 

01127 17:20 

Unlt# 2000 Test 0 

Step 1 01/27 16:47:18 

INPUT 1: !"'IS30S MEc.., 

+0 . V-AXIS .1!DIV -3 

\-1----1--\ -I i I I I I \ --rTT1-r-
1

· rr-TT-rnT-,-lTl--l] 
I i, ! , i I l-tt I I I I ' j , L It-I I ' I +-U-l I l I I 

!I~ttrn I ,TInt ill tl [-t1 . I I iTI-JJ 
i !" ! ! : I I i _ l-LL I I I LLJ \ I I +----t- I I \ 
r---T-l---f-i--T I I t --i \ i iii Iii ~. ! i I I I [ :------t--t ! I -t---(---j-----ii- I' 11--' ,-r-1' t-- I 

~'.--+--+___+---+-~.-' l----.l=:+-±=±=+-+---J--' L. i I :: I , 
l-r-~--:-l-- I I' '; +-+---- , 
t=--t-r-·tl-i ~I r, !i \ ;\1\' i I I I 'I II 'I 1 1- I 
! I Iii I I j I I ,!! i ! i . I I I, I Ii I II 

i \ I I i I I I I I I!i i I ! rtf' I I! I i I l--i,---rT---r-r---t· . 1 I 1---H~1 I I i -~il ' I 1---1--,1 I -+----i----l, 

; I i I I I I Ii, ! I 
r-t- I -H' !_ I ! I I 'ii I \ i I ~ , ['---+-1- -- ~--t--¥-- I I -+--+--+--+----I--+-+--.+-t---+--1 i I ; I I \ // I I il' 
W i! i I I I I ' 

L-+--l---+-'-t-- , --H---::i-+-+-+ -1 I -L--I----I---l nfrn, FI=t=illl! \ 1 I -f I I u; fll 
I'I! 1,'1 11++, I! I j I I II I I I i--+- ---,-----j----l-t~~-r--l'--r--t-- --r--t-----L I I ,+-r- I '-+--l--
! i I I/-t I ! I 1 I I I 1 I I !! I I 1 I ! I 
i---~i---fT'rl-l--lt=t---1 --r r----r-r--r- +I--r--Tll-j-t-r-r-r ' 
\ I \ .Ir-rj l I I I ! I I i .J.! 1 I I 
f-·---1----f--,l-, ,-1---.... ,- . I r-- __ ----L-, --L--i,---+I -, -< ____ L_ --+ ' 
I ; I I I I I! I! ---l I I I I Ii' I !! I t-t--n-:"t-l i II J---t---t--, I i-t I -----l--t-·t---1t--

! -+-+-- I I I I I ! I i -+ I .\-- I' I .1-l---+----l 

II ~,III~I, i : I : I rife-Fill i lfT, -Il 1,1 ~,If 
_ I LLJ ! i I I I I I! 1 1 -L+_+--I-, ~I~f----J~ 
~LL! I ,U I I J-L _--+-f--+_-+---+tt---+--tl_--I--+---+-I --+-+_+---' 

KIll! 11r-r--t'! 
~----i--j~-~- J=l--" ! I ! -r--'---'-j --'-l-~i-~+--l--+----+--+--+--t 
Er-=~=c 1 -'-,-~±=l'-+-+---++~-++-I_---'+_~ -1-1_--+-+ -_ 4+---++-=--t~-t~-t---t=tj=i=t=t=j 

rrfli I Iffl ' ~I I I I ~ I I I I I I I! I !---+-' -+I--+---+'-l---+---! 
lrr::~;"I-r II ~l-rl ~~_rli~I-r~I~I~I-+I~+I~+-~I~+--+---. -+--1+---141-+---4-+-1 
LLi iii W i II!I I iii Iii iii 
!_L ! i : I I Ii) , ; I : I I I, 1 i! ill I I ! ! iii I I I I I ','-1-1 --+--+-T, -+1 -+-+-1 ----+----+----j 

i----+---j--L-j--I J---Ll--J- iii I --l!, --+_L..L'. '. 4 1--+,.--1-- _---1-1----11----1 ___ _ i---r--l---i-----r- , -r--L =±-! ---L_-i---r' ---+--1--1-: ---+:----I- I -: --11--,f----1f----l 
I==t=C:±::::--<-- -±:----L..-.. __ ±:.-_=-. ..: -1--t:1 ::::t:: =t=±1 ::::t::1 ::±=l:::=tt:::::::::t:::::::::t::=t=:±=:t::::±::±=±::±:±:::J 



SE2000 
EnvIronmental Logger 

01/27 17:27 

Unit# 2000 Test 0 

Setups: INPUT 

Type Level (Fl 

Mode Surface 
I.D. MS30S 

Reference 0.000 
PSI at Ref. 3.260 
SG 1.000 
Linearity 0.106 
Scale factor 50.693 
Offset -0.140 
Delay mSEC 50.000 

Step 1 01/27 16:47:18 

Elapsed Time INPUT 

0.0000 
(J.OOe,3 
0.0166 
0.0250 
0.0333 
0.0416 
0.0500 

(1. Ci750 
(1. (icJ:33 
O.091Ei 
0.1000 
0.1013:::' 
O. 11 [iEi 
0.1250 
(I. 133~; 

0.1416 
0.1500 
I) .1583 
0.1666 
(; .1750 
0.18:::;3 
0.1916 
0.2000 
0.2083 
0.2161.:; 
0.2250 
0.2333 
U.241f. 
D.2:d)O 
0.256:3 
O.2E:,66 
0.2750 
0.2;:;:33 

-1.182 
-1.1i32 
-1.16E; 
-1.166 
-1.134 
-1.066 
-1.023 
-0.959 
-0.695 
-0.631 
-0.7e:3 
-0.719 
-0.687 
-0.639 
-0.607 
-0.575 
-0.559 
-0.543 
-0.511 
-0.495 
-0.479 
-0.463 
-0.447 
-0.431 
-0.415 
-0.415 
-0.399 
-0. :399 
-0.363 
-0.383 
-0.367 
-0.367 
-0.351 
-0.351 
-0.335 

Wv, )0 t lLlC.~! 
aI-

~'1JO~ ~.,Jv-

• 



U.291[; 

1:1.3000 
iJ . ::;.0 i3 ::. 

(~ . :3:?50 

(! .:;500 
o .:'tiE'iE; 

fJ .4000 
O.41Ci6 

0.4666 
0.4635 
0.5000 
(l.~i16E· 

0.5:::;33 
0.5·500 
{).5e1 tiEi 

O. (:iOOO 
D.ti166 

0.6500 
O. 666f~i 
o .6eD 
0.7000 
1).71Bc; 
0.7333 
0.7500 
O.7e·6t3 
0.7:3:33 
0.6000 

o . i=j6E~E; 
(I . ;:)(:13:~~ 

0.9000 

0.933:::, 
0.'0500 
0.96E'i6 
0.963:::; 
1.0000 
1.2000 
1 .40 I) (I 
1.6000 
1. ,3000 
2.0000 
2.2000 
2.4000 
2.6000 
2. ·':;00 (I 
::,.0000 
3.2000 
:>.4000 
~,. i3000 
:::;.1:;000 

-0.335 
-0. ::;:3·5 
-0.319 
-(i.319 
-i).319 
- 0 .::::0 3 
-0.:>03 
-1).2,::7 
-0.2i37 
-0.2::.7 
-0 .. 271 
-0.271 
-0.271 
-0.255 
-0.255 
-0.255 
-0.239 
-0.239 
-0.23'9 
-0.239 
-0.239 
-0.223 
-0.223 
-0.223 
-0.223 
-0.223 
-0.223 
-0.207 
-0.207 
-0.207 
-0.207 
-0.207 
-0.207 
-0.207 
-0.207 
-0. 191 
-0.191 
-0.191 
-0.191 
-0.191 
-0.191 
-0.191 
-0.191 
-0.191 
-0.191 
-0.191 
-0.175 
-0.159 
-0.15'3 
-0.159 
-0.143 
-1).143 
-0.143 
-0.143 
-0.143 
-0.127 
-0.127 
-0.127 
-I) . 127 
-0.127 



:....:)1)00 

4.2000 
4.4000 
4.6000 
i •. e·OOo 
:-,0000 
5.2000 
':'.4000 
5.[,,000 
:>.<3000 
G. GeJoo 
ti.2000 
t:·.40j)O 
b.ciOOO 
f3.6000 
7.0000 
7.2000 
7.4000 
7.6000 
7.BOOO 

':i.2000 
;~-.4000 

e..6000 
(:::; .i3000 

9.0000 
9.2000 
9.4000 
~3.6000 

'3.8000 
10.0000 
12.0000 
14.000(1 
Iti.C!OOO 
1e.0000 
20.0000 
22.0000 
24.0000 
26.0000 
28.0UOO 

30.0000 
END 

-0.111 
-0.111 
-0.111 
-I) . 111 
-0. 111 
-0.111 
-0.111 
-0.111 
-1).111 
-0.111 
-0.095 
-0.095 
-0.095 
-0.09::· 
-0.095 
-0.095 
-0.095 
-0.1)95 
-0. Og~1 
-0.095 
-0.095 
-0.095 
-0.OS:15 
-0.095 
-0.079 
-0.079 
-i).079 
-0.095 
-0.079 
-0.079 
-0.079 
-0.079 
-0.063 
-1).OEi3 
-0.0(';3 

-0.063 
-0.079 
-0.047 
-0.06:::'> 
-0.047 
-0.Of,3 



) 

, ./ 

APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

DRAW DOWN DATA FOR MS-301 



Env ironment,a 1 Logger-

C! 1128 10: 05 

Unit# 2000 Test 1 

Step 0 01/27 19:39:59 

- "D (~ INPUT 1: MSSCiI '-' 
.~ 5.4 GPM. 

Y-AXIS .1/DIV 

11~~-.1---i-t-1 _rl----r-I ~ n .-1-
1 

-l--+---fT_·1r-t---t--t---r- \ 1 
I ' 

-2 

F
---r----.t----+---

.~.::.:. 

·0· 

.-':::-~~ 

-,. I I 
I 

-
I i I 

I I 
I 
I ! 

I 

t--+ 

I 
I I I "-

____ +1 ---+---I-+--+-:--S=~--=-+---+--T-----t-II:--I 
1 en 

1 
I 

I U 1 
, 

I I I 

~ I I 
\ 

I ! J I 
J i ! 

! i , 1 I -i--- I 
1 

; 

l-

t 
I. 

I 
I 

1 

1 

-+--1 ! 

I 

+-
\---+-j' -+--+--t-4~-~"~-r-1--1-- ---+----!'--t--

\--l+--+--t-----t--::-=~-E-.-+--~----r---.-+---+-i__--:::...--:::...-+-=--=-_=tt=.-=+--_t__t_-__r-t=::::::t= ,f,E -Er--~~~-~_ I ~---r-~--*~=F=F=F¥f==H 
f! , ::;;-+---t----t-----j-·-+--+---+-l-+-+-t-t-JII 

R-~l-I --1-\. -f---+-' -t---~=--+--t 
I \ -t-+--j 
!---t---\-----+---!-'--+-+-, ~+----tI--r~~!.~~-T~~-+-+--t-+-=t==1=t=:j , I I I , --+---+----t-- __ I )---1 r-: J. J. 

L i ' ! -+ 



3E2000 
Environmental Logger 

Uni t.t: 2\)(10 Te'st. 1 

2et1Jps: 

~:Ipe 

f'lode 

Refer-en·::e 

~ :.ne,=H~-".r t:,/, 

Sea 1 e fact,or
:~ffset 

De 1 ay Ifi8EC 

iNPUT 1 

Level (Fl 
Sur'face 
f'IS:301 

. 0.000 
10.656 

1.000 
0.106 

"S0.69:3 
-0.140 
50.000 

Step. ~ 11/27 19:39:59 

El.ap=:;ed ""Time 1NPUT 1 
------------

0.0000 
0; (}083 
O. Q:16\:; 
0.[1-2'50 
[). 03~:D 
(l.f}416 

O.0'50(! 
. G-. o~\e:3 

0.066e; 
i).07S,1) 

0.0633 
0.0916 
0.1000 
0.1083 
(1.1166 
o . 1250 
0.1333 
I) .1416 
0.1500 
0.1583 
0.1666 
I) • 1750 
0.1833 
O.191t; 
0.2000 
(1.208::; 
0.2166 
0.2250 
0.233·3 
0.2416 
0.2500 

0.26(;6 
0.2750 

"'=, .-: .. ~. 

0.000 
0.000 
0.000 

-0.095 
-0.095 
-0.143 
-(1.175 
-0.159 
-(1.127 
-0.095 
-0.063 
-0.031 
-0.015 

0.000 
0.015 
0.000 

-0.lH5 
-0.015 
-0.031 
-0.047 
-0.031 
-0.031 
-0.031 
-0.031 
-0.015 
-0.031 
-0.031 
-0.031 
-0.031 

0.000 
-0.015 
-0.031 
-O.CllS 
-0.031 



1).5000 

(: . J2::'·0 

0.4500 

I.) 14Ei:3.~; 

0.5000 

CI . :,·500 
G. S·t:,t;6 

C.tiOOO 
!) .51Bti 

1).7000 
1].7Iti!:' 
0 .. 733:3 

'd a '766[~ 

l),,<3000 

i"l .:: •. :: •. -: •. ::. 
\) "C_}._!._i . ..J 

U.i3500 

0.9000 
1).91[,6 
0.9:::>33 
I) .9500 
0.9661.:; 
:) .9133] 
1.0000 
1.2000 
1 .4000 
1.6000 
I.CiOOO 
2.0000 
2.2000 
:~:.4000 

2.6000 
:: .. 8000 
~;.oooo 

J.2000 
3.4000 

-0.015 
-0.0:31 
-(!.OI5 
-U.0:31 
-(I . ::!~:1 

-(I. O~:l 

-0.051 
-0.015 

0.000 
-0.047 
-0.015 

(: . U 0 (I 
-(J.015 
-0.159 
-1.103 
-0.159 

0.559 

2.127 
1.163 

-1).175 
-2.:::>El 

1.535 
1. 215 
0.927 
2.207 
1.951 
0.047 
1).159 
(J .175 
0.079 
IL 015 
0.000 

-2.fH::, 
1 . :3:39 

-2.191 
1. 519 

-1 . O~;9 

1.791 
1.263 
:3.039 

-3.1e,2 
-1. 103 
-0.127 
-3.230 

0.639 
-0.399 
-0.447 
- I) .~:67 

-0.431 
-0.303 
-0.3.33 
-0.495 
-0. :,27 
-0.54:; 
-0.479 
-0.479 
-0. 4'~;5 
-0. 49~) 



1+.0000 
4.2000 
4.4000 
4.EiOOO 
4.ciOOO 
5.0000 
::" .2000 
5.4000 
S,.6000 
5.6000 
6.0000 
Ei. 20.00 
f3.4000 
6.6000 
Ei.6000 
7.0000 
7.2000 
7.4000 
7.EiOOO 
7.6000 
<3.0000 
6.2000 
<3.4000 
6.6000 
8.8000 
9.0000 
9.2000 
9.4000 
~l.6000 

9.6000 
10.0000 
12.0000 
14.0000 
lti.OOOO 
1<:,.0000 
20.0000 
22.0000 
24.0000 
2[:;.0000 
26.0000 
30.0000 
32.0000 
'34.0000 
36.0000 
3<3. I) 000 
40.0000 
42.0000 
44.0000 
46.0000 
4,: •. 0000 
50.0000 
52.0000 
54.0000 
5Ei. 00 I) (I 
5-'::;.0000 
60.0000 
Ei2. I) 0 0 0 
64.0000 
66.0000 
,,":::,7' ,-,,-, (",-. 

-0.5,27 
-0.431 
-0.495 
-0.495 
-0.479 
-0.495 
-0.511 
-0.479 
-0.479 
-0.431 
-0.463 
-0.479 
-0.495 
-0.463 
-0.46:3 
-0.463 
-0.463 
-0.495 
-0.495 
-0.4'05 
-0.463 
-0.463 
-0.511 
-0.463 
-0.46:3 
-0. ,431 
-0.479 
-0.511 
-0.46:3 
-0.479 
-0.447 
-0.511 
-0.495 
-0.511 
-0.543 
-0.463 
-0.511 
-0.479 
-0.591 
-0.527 
-0.527 
-0.543 
-0.495 
-0.511 
-0.511 
-0.511 
-0.479 
-0.511 
-0.543 
-0.511 
-0.447 
-0.527 
-0.559 
-0.511 
-0. 4'~5 
-0.527 
-0.511 
-0.511 
-0.463 



70.0000 
72.0000 
«+.0000 
76.0000 
7:=~.OOOO 

::;0.0000 
E~~. 000 [) 

-34.0000 
;:i6.0000 
::';8.oooci 
'90.0000 
92.0D.OO 
9,4.0000 
9Ei. 0000 

9<3. 0000 
100.000 
110.000 
120.000 
130.000 
140.000 
150.000 
lEiO.OOO 
170.000 
lEW.OOO 
190.000 
200.000 
210.000 
220.000 
230.000 

END 

-0.463 
-0.527 
-0.527 
-0.559 
-0.511 
-0.527 
-(1.527 
-0.527 
-0. Ll-79 
-0.543 
-0.54:3 
-0.511 
-0.479 
-0.527 
-O.~A3~ 
-0.495 
-0.527 
-0.527 
-0.54:::, 
-0.495 
-0.527 
-0. :,11 
-0.559 
-1).511 
-0.527 
-0.527 
-0.559 
-0.559 
-0.511 



) 

APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

RECOVERY DATA FOR MS-301 



w.t..~i)UU 

EnVlronmental Logger 

o 1/2Ci 10: 14 

Unit# 2000 Test 1 

1 (11/°7 ?~:31:00 8tep '_,"",_~ 

INPUT 1: 1"1830 I 

-1 

J 

, 

! i I I j I I I H I I /\ I Il'=i'-
1 ! I J I I_~_ -'---+--1-1-

ljl
-: ~-+---t---L·---1--1+-: ---';I~ -rl-tl-t-I i"lli-TI - I! ' ,--

Iii ---;-', I \ 1 \ -r--- i I _ ~-'-+----r---, 
;-,! 1 1_-+=t'-~-T--..::.:~tWr~--r=-=r-t==:jI=rI=--+ ' 
L---J---+_ I T I~·--J... Jt=±=t==t==F. =±::=±==t=~~= 
l-_ l--·+--+-----.:..r-=-.-t-_· ---,-j --r I =F I " ~ 

~~±=t=~=+I~~l:=±=t~4=+=~Ei= l-~j- -t=~~rl=--i---1=1=i=t==t==t~~ ~f 

f~~I- I -- I 0 I I I L I 
! i-JI_t--+_,~~,--+--t--t-t-l·-t1-rT~---\I---r---t-l 
l ___ J ! -=I=~--~--~I--_+-~_--t--+--+---t-=t==±==i==jt==t==+=== If±' 1--1- I ,- J_1--+1~--+--t--t-I-=t!=D 

I -1 ~--;---+-- I i 1_+_ '---r--~ \----, --+- 1----1--t---t----rJ - _---!.l __ -+-i --T' -'"I--1---!--1 --;---- ----t--,-- .1 __ _ 
~ - -+--- + t ~'--4---+--J-!--t'-L==r I , ~ -i,--t-.l , 

~ L' 1 ±- r-c:=::_'--___ L __ 

(X-AXIS +.01 TO +lUOO) 



8E2000 
Envlronmental Logger 

01/28 10:01 

Unit# 2000 Test 

Set.ups: INPUT 

Type Level (Fl 
f'lode Sm-face 
I.D. MS30I 

Reference 0.000 
PSI at Ref. 10.658 
8G 1.000 
Linearity 0.106 
Scale factor 50.693 
Offset -0.140 
Delay mSEC 50.000 

Step 1 01/27 23:31:00 

Elapsed Time INPUT 1 

0.0000 
0.0083 
1).0IE;6 
0.0250 
0.0333 
0.0416 
0.0:-,00 

o .066E; 
0.0750 
0.0633 
0.091f, 
0.1000 
o . 1063 
I) • 1166 
0.1250 
0.1333 
0.1416 
0.1500 
0.15,::;;:3 
0.1666 
0.1750 
(1.1633 
0.1916 
0.2000 
0.20i33 
0.2166 
0.2250 
0.2333 
0.2416 
0.2500 
0.2583 
0.2666 
1).27':,0 

-0.463 
-0.495 
-0.143 
-0.207 
-0.031 

0.127 
0.159 
0.207 
0.175 
!) .175 
(1.127 
0.Of·3 
0.031 
0.000 

-0.015 
-0.015 

0.000 
0.015 
0.031 
0.047 
0.047 
0.047 
0.063 
0.047 
0.047 
0.047 
0.031 
0.015 
0.031 
0.031 
0.0::;1 
0.031 
0.031 
0.031 

VVv~ 3(9·, n,,,.ll 
It.- . rJ" II" 



0.292(; 
I). :::;000 
o . :3013::\ 
(J.31be. 
1).3250 

o . :::)~)OO 
!) .3\:;6t; 
o. :::;,:33:3 
0.40UO 
,) .416E, 
(.1. 4~~.33 

1).4500 
1).4E'66 

u. :,(;00 
O.51Ei6 

0.5500 
0.5666 

0.6000 
o .6lt'6 
0.6333 
0.6500 
(I.666E; 
0.6633 
0.7000 
0.7166 
0.7:333 
0.7:·00 
0.7666 
0.7;333 
0.<3000 
0.<3166 

0.c:500 
1).86\:,6 
O.8i333 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
I) .983::; 
1.0000 
1.2000 
1 .400 (I 
1.6000 
1.i3000 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
5.0000 
::,.2000 
3.4000 
:::·.6000 
:::'.6000 

0.031 
0.031 
0.047 
f). 0~>1 

0.031 
0.031 
0.031 
o . (i:31 

0.031 
o • O~i1 
0.031 
0.031 
0.031 
0.047 
0.031 
0.047 
0.047 
0.031 
0.047 
0.047 
0.0:31 
0.047 
0.047 
0.047 
0.031 
l), 047 
0.031 
0.047 
0.047 
O. O~;l 
0.031 
0.031 
0.031 
I) • (I~;l 

0.047 
0.047 
0.031 
0.031 
0.031 
O. O~;l 
0.047 
0.047 
0.031 
0.047 
0.047 
0.047 
0.031' 
0.047 
0.015 
0.031 
0.031 
0.031 
0.031 
0.031 
f).OJl 
0.031 
0.031 
0.031 
0.031 
0.031 



'-1-.(001) 0.031 
4.2000 0.047 
4.4000 I) • 031 
4.6000 0.031 
£+.,3000 1).0:31 
::). 0000 0.031 
5.2000 0.031 
'=',.4000 0.031 
S.td]OO 0.047 
5.i3000 0 .0::;1 
6.0000 (I .031 
6.201.)0 0.031 
6.4000 0.031 
Ei.600(l 0 .047 
C;.8000 0.0:31 
.., 0000 0.047 i 

7.2000 I) .0:31 
7.4000 1).0::i1 
7.EiOOO 0 .031 
7.6000 0.031 
:3.0000 0.031 
8.2000 f).in1 
;:;'.4000 0 .031 
'3.[lOOO 0.031 
<:i.8000 I) .031 
9. 0000 0 .031 
9.2000 0.047 
9.4000 0.031 
9.6000 0.031 
9.8000 0 .031 

1 I) .0000 0 .031 
1 ':' 0000 0.047 

END 



.. -) 
APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

DRAW DOWN DATA FOR MS-30D 



02/23 15:41 

Unit# 2000 Test 3 

Step 0 02/13 12:30:01 

INPUT 1: MS30D 

+1 V-AXIS .1!DIV -1 

~ I -'--1 ----'-1 -r

l

, --.-, ---r-

I

,', -'1--'-1
1 

-r·-r-I --'---'1, I~I--'-i -'-1 ----,-----"1.
i
,-, -~'--r, -r----'J 

! ! I ! j i l i- 1)1 't I, I 
I---t-:-!! Ii! I I /1 1 I I 
1-----1--+--t- . I' I, -1--1-++\, -+-----+1--+---+---+-+

1 
-t---+--+---l 

~ 1+i----+-+---+--1,f---+-i--t' --+,-,,<-+-_+-1 --+--+-+----t----+;-4,----I----1 

r~::::: I -+---.\-,-+---t---+---lL ---1----1- --' " ,I ' 
~---J +--_ .--1----1-

[--1 I -I I I I I I i :~~' II I 1 II \ 

! I I 11-1 i j ! I 1(-\1 L J i 1,---r------1---t--l- 1-~-+---T. -+-f--L-k-+--I---I---i--t---I---+--I 
I 1 I I I I I I' T-=---i_-- 'I I I I l--tI-i l~-~ j ~"=--~+-'--+i --i-1--+i--iI--t---l 

1,-- __ ++----.-4-- : 
, -

!I I 1 I 'I I I II .... I I I! 1 ... 

I ! I I I II '\ I I I i I ,.,:::, I I 
c+t 1 !I I I r I,.k' I ! I 
I --~---t----t I +1 I \ Iii Xl Iii \ I II ii? i 8' j--+--'-+----1 't I 1 I I 'i' I - " ---.- , ---;--1 t I r-- I 'l ~l! J ,----1--f-- r--+---r-+---j--t--- • ~r--I--- -- , ,'---+-----L'------±~ i --+---I+------t-+--I--t-- ----t---: ~<. -h i +--
"'----'-r,----, --- ---r---~- i I - ':=;I;=" ~3- I, I [----t-----r L -t--- 1 '.=-.. 1. ; .. ' _ _ . ' 1---.----- I . - -+- - t- "--,-- "_ 

t----l--r-r,! I II, 'I I I' ' I/i' I 
I 
Ii! 1 I --~) I 
1 , I 1._. 

I i ! i ,~--+'-4_---~~-+---+-~-r--+--_+_~f-~__4 

I-~-+-~-f-' < . .r'-~ I §f-" '~+--~~-+--~--'=-1'--~f-=:~==)-==--.Jt_-+' --+---i:----+----i 

I 

(X-AXIS +.01 TO +1000) 



SE2000 
Environmental Logger 

02123 14: 33 

Unit# 2000 Test, 3 

Set.up5: INPUT 1 

Type Level (F) 
Mode Surface 
I.D. MS30D 

Reference 0.000 
PSI ,::It Ref. 29.337 
SG 1.000 
Linearity 0.106 
Scale factor 50.693 
Offset -0.140 
Delay mSEC 50.000 

Step 0 02/13 12:30:01 

Elapsed Time INPUT 1 

0.0000 -0.016 
0.0083 -0.064 
0.0166 -0.064 
0.0250 
0.0333 
0.0416 
0.0500 
0.0583 
0.0666 
0.0750 
0.0833 
0.0916 
0.1000 
0.1083 
0.1166 
0.1250 
0.133::', 
0.1416 
0.1500 
0.1563 
0.1666 
0.1750 
0.1833 
0.1916 
0.2000 
0.2083 
0.2166 
0.2250 
0.2333 
0.2416 
0.2500 
0.2563 
0.2666 
0.2750 

-0.080 
-0.048 
-0.032 
-0.048 
-0.064 
-0.096 
-0.048 
-0.048 
-0.032 
-0.064 
-0.112 
-0.160 
-0.112 
-0.144 
-0.112 
-0.112 
-0.144 
-0.144 
-0.144 
-0.160 
-0.160 
-0.160 
-0.240 
-0.192 
-0.240 
-0.256 
-0.266 
-0.304 
-0.304 
-0.33[; 
-0.352 



0.2916 
O. ::iOOO 
I) .30;3:3 
0.311.:·6 
0.3250 
0.:3333 
0.3500 
0.3666 

0.4000 
I) .416t', 
0.4;:;';33 
0.4':",00 
0.4666 
I) .463::: 
0.5000 
0.5166 
0.5333 
0.5500 
0.566t; 
0.5,33:3 
O.tiOOO 
0.6166 
0.6333 
0.6500 
0.6666 
0.663:'::; 
0.7000 
0.7166 
0.733:3 
0.7500 
0.7666 
0.7833 
0.6000 
0.8166 

0.6500 
0.8666 
0.8833 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9633 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
:3.4000 
- -:"' ,-. -

-0.320 
-0.304 
-0.336 
-0.368 
-0.400 
-0.416 
-0.384 
-0.368 
-0.36;3 
-0.352 
-0.400 
-0.352 
-0.336 
-0.384 
-0.416 
-0.368 
-0.400 
-0.384 
-0.36<3 
-0.384 
-0.400 
-0.384 
-0.368 
-0.416 
-0.416 
-0.432 
-0.400 
-0.384 
-0.368 
-0.384 
-0.400 
-0.432 
-0.364 
-0.352 
-0.384 
-0.368 
-0.416 
-0.384 
-0.384 
-0.384 
-0.336 
-0.368 
-0.416 
-0.400 
-0.384 
-0.366 
-0.416 
-0.432 
-0.416 
-0.432 
-0.416 
-0.41ti 
-0.400 
-0.3<'34 
-0.400 
-0.446 
-0.416 
-0.400 

,.\ i-7' 



4.0000 -0.496 
4.2000 -0.496 
4.4000 -0.384 
4.6000 -0.400 
4.8000 -0.416 
5.0000 -0.400 
5.2000 -0.416 
5.4000 -0.432 
5.6000 -0.384 
: •. 8000 -0.416 
6.0000 -0.384 
6. 2l~00 -0.416 
6.4000 -0.432 
6.6000 -0.400 
6.8000 -0.448 
7.0000 -0.416 
7.2000 -0.480 
7.4000 -0.384 
7.6000 -0.432 
7.8000 -0.384 
8.0000 -0.448 
8.2000 -0.464 
8.4000 -0.432 
8.6000 -0.416 
<3.8000 -0.400 
9.0000 -0.416 
9.2000 -0.368 
9.4000 -0.368 
9.6000 -0.432 
9.8000 -0.384 

10.0000 -0.44.:'. 
12.0000 -0.416 
14.0000 -0.432 
16.0000 -0.368 
16.0000 -0.400 
20.0000 -0.384 
22.0000 -0.400 
24.0000 -0.400 
26.0000 -0.:368 
28.0000 -0.384 
30.0000 -0.400 
32.0000 -0.464 
34.0000 -0.432 
36.0000 -0.432 
:38.0000 -0.416 
40.0000 -0.432 
42.0000 -0.480 
44.0000 -0.432 
46.0000 -0.448 
48.0000 -0.448 
50.0000 -0.416 
52.0000 -0.352 
54.0000 -0.384 
56.0000 -0.496 
58.0000 -0.432 
60.0000 -0.400 
62.0000 -0.400 
64.0000 -0.400 
66.0000 -0.416 
;-:-'~r 



70.0000 -0.448 
72.0000 -0.432 
74.0000 -0.416 
76.0000 -0.400 
7<3.0000 -0.464 
::,0.0000 -0. :384 
Ei2. I) 0 00 -0.384 
:34.0000 -0.400 
eEi.0000 -0.416 
88.0000 -0.400 
'30.0000 -0.416 
'92.00J)0 -0.416 
94.0000 -0.416 
96.0000 -0.400 
98.0000 -0.400 
100.000 -0.464 
110.000 -0.432 
120.000 -0.416 
130.000 -0.44,3 
140.000 -0.4Ei4 
150.000 -0.400 
160.000 -0.416 
170.000 -0.432 
180.000 -0.432 
190.000 -0.432 
200.000 -0.432 
210.000 -0.400 
220.000 -0.432 
230.000 -0.448 
240.000 -0.432 
250.000 -0.448 
260.000 -0.464 
270.000 -0.416 
280.000 -0.432 
290.000 -0.416 
300.000 -0.400 
310.000 -0.400 
320.000 -0.464 
330.000 -0.448 
340.000 -0.448 
350.000 -0.416 
360.000 -0.432 
370.000 -0.400 
380.000 -0.464 
390.000 -0.448 
400.000 -0.464 
410.000 -0.448 
420.000 -0.480 
430.000 -0.464 
440.000 -0.432 
450.000 -0.464 
460.000 -0.432 
470.000 -0.432 
480.000 -0.448 
490.000 -0.464 
500.000 -0.526 
510.000 -0.464 
S:::O,nnn -Q.544 



550.000 -0.496 
560.000 -0.496 
570.000 -0.432 
580.000 -0.496 
590.000 -0.496 
600.000 -0.448 
610.000 -0.448 
620.000 -0.528 
630.000 -0.544 
640.000 -0.496 
[i50.000 -0.528 
660.0;)0 -0.496 
670.000 -0.480 
680.000 -0.480 
690.000 -0.512 
700.000 -0.512 
710.000 -0.480 
720.000 -0.464 
730.000 -0.480 
740.000 -0.4E'.O 
750.000 -0.480 
760.000 -0.496 
770.000 -0.464 
780.000 -0.448 
790.000 -0.480 
800.000 -0.480 
810.000 -0.464 
820.000 -0.480 
830.000 -0.448 
840.000 -0.496 

END 



) 
APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

RECOVERY DATA FOR MS-30D 



Environmental Logger 

02/23 16: 13 

Unit# 2000 Test 3 

Step 1 02/14 02:40:00 

INPUT 1: MS30D 

+1 Y-AXIS .1IDIV -1 

I ," J 
""" 

." 
"' , 

~~ 
-'~. 

, rl-' 

", 
I 

J 

.~ 

.... 
. --

r-
......... -~ 

.-
""\-

'> 
I 
.... --t 

Il. 
Is 
.' 

? 
} 

1 -

(X-AXIS +.01 TO +1000) 



SE2000 
Envir·onmental Logger 

02/23 14:30 

Unit# 2000 

Set.ups: 

Type 
Mode 
I.D. 

Refel~ence 

PSI at. Ref. 
SG 
Linearity 
Scale factor 
Offset 
Delay mSEC 

Test 3 

INPUT 1 

Level (F) 

Surface 
MS30D 

0.000 
29.337 

1.000 
0.106 

50.693 
-0.140 
50.000 

Step 1 02/14 02:40:00 

Elapsed Time 

0.0000 
0.0083 
0.0166 
o .0250. 
0.0333 
0.0416 
0.0500 
0.0583 
0.0666 
0.0750 
0.0633 
0.0916 
0.1000 
0.1083 
0.1166 
0.1250 
0.1333 
0.1416 
o . 1500 
0.1583 
0.1666 
0.1750 
0.1833 
0.1916 
0.2000 
0.2083 
0.2166 
0.2250 
0.2333 
0.2416 
0.2500 
0.2563 
0.2666 
0.2750 
0.2833 

INPUT 1 

-0.480 
-0.464 
-0.464 
-0.336 
-0.046 
-0.016 
-0.016 
-0.048 
-0.032 
-0.016 

0.032 
0.064 
0.112 
0.176 
0.192 
0.208 
0.256 
0.256 
0.256 
0.256 
0.240 
0.224 
0.208 
0.192 
0.160 
0.144 
0.128 
0.128 
0.128 
0.112 
0.096 
0.096 
0.096 
0.080 
0.060 



0.2916 
0.3000 
0.3063 
0.3166 
0.3250 

0.3500 
0.3666 
0.3633 
0.4000 
0.4166 
0.4333 
0.45"00 
0.4666 
0.4,333 
0.5000 
0.5166 
0.5333 
0.5500 
0.5666 
0.5633 
0.6000 
0.6166 
0.6333 
0.6500 
0.6666 
0.6833 
0.7000 
0.7166 
0.7333 
0.7500 
0.7666 
0.7833 
O. ;30 00 
0.8166 
0.8333 
0.6500 
0.6666 
0.6633 
0.9000 
0.9166 
0.9333 
0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.6000 
2.0000 
2.2000 
2.4000 
2.6000 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 

0.080 
0.080 
0.064 
0.064 
0.064 
0.064 
0.046 
0.032 
0.032 
0.016 
0.000 

-0.016 
-0.016 
-0.016 
-0.032 
-0.032 
-0.032 
-0.032 
-0.016 
-0.032 
-0.016 
-0.016 
-0.032 
-0.032 
-0.016 
-0.016 
-0.016 
-0.016 
-0.032 
-0.016 
-0.016 
-0.032 
-0.032 
-0.016 
-0.016 
-0.032 
-0.016 
-0.032 
-0.016 
-0.016 
-0.032 
-0.032 
-0.032 
-0.016 
-0.016 
-0.016 
-0.016 
-0.032 
-0.016 
-0.016 
-0.016 
-0.032 
-0.016 
-0.016 
-0.016 
-O.Ole; 
-0.016 
-0.016 
-0.016 



4.0000 -0.016 
4.2000 -0.016 
4.4000 -0.016 
4.6000 -0.016 
4.i3000 -0.016 
5.0000 -0.lH6 
5.2000 -0.016 
5.4000 -0.016 
5.6000 -0.016 
5.8000 -0.016 
E,.OOOO -0.016 
6.2000 -0.016 
6.40'00 -0.016 
6.6000 -0.016 
6.8000 -0.016 
7.0000 -0.016 
7.2000 -0.016 
7.4000 -0.016 
7.6000 -0.016 
7.8000 -0.016 
<3.0000 -0.016 
i3.2000 -0.016 
8.4000 -0.016 
8.6000 -0.016 
8.8000 -0.016 
9.0000 -0.016 
9.2000 -0.016 
9.4000 -0.016 
9.6000 -0.016 
9.8000 -0.016 

10.0000 -0.032 
END 



APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

DRAW DOWN DATA FOR MS-31 S 



SE2000 
Environmental Logger 

01/1916:21 

Unit# 2000 Test 0 

Setups: INPUT 1 

Type Level (F) 
Mode TOe_ 

1.0. CMS31S::,=> 

Reference 0.000 
PSI at Ref. 5.749 
SG 1.000 
Linearity 0.039 
Scale factor 9.868 
Offset -0.009 
Delay mSEC 50.000 

Step 0 01/08 15:41 :20 

Elapsed Time INPUT 1 
----------... ---------

0.0000 5.963 
0.0083 5.960 
0.0166 5.963 
0.0250 6.178 
0.0333 6.160 
0.0416 6.234 
0.0500 6.312 
0.0583 6.344 
0.0666 6.337 
0.0750 6.341 
0.0833 6.341 
0.0916 6.344 
0.1000 6.350 
0.1083 6.350 
0.1166 6.353 
0.1250 6.356 
0.1333 6.359 
0.1416 6.381 
0.1500 6.431 
0.1583 6.503 
0.1666 6.549 
0.1750 6.615 
0.1833 6.659 
0.1916 6.684 
0.2000 6.702 
0.2083 6.712 
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MS311DD 

0.2166 6.718 
0.2250 6.721 
0.2333 6.724 
0.2416 6.727 
0.2500 6.727 
0.2583 6.730 
0.2666 6.737 
0.2750 6.733 
0.2833 6.740 
0.2916 6.740 
0.3000 6.740 
0.3083" 6.740 
0.3166 6.740 
0.3250 6.743 
0.3333 6.746 
0.3500 6.746 
0.3666 6.749 
0.3833 6.752 
0.4000 6.752 
0.4166 6.752 
0.4333 6.755 
0.4500 6.755 
0.4666 6.755 
0.4833 6.758 
0.5000 6.758 
0.5166 6.761 
0.5333 6.761 
0.5500 6.765 
0.5666 6.761 
0.5833 6.761 
0.6000 6.761 
0.6166 6.765 
0.6333 6.765 
0.6500 6.765 
0.6666 6.765 
0.6833 6.768 
0.7000 6.768 
0.7166 6.771 
0.7333 6.768 
0.7500 6.771 
0.7666 6.768 
0.7833 6.771 
0.8000 6.771 
0.8166 6.771 
0.8333 6.771 
0.8500 6.771 
0.8666 6.771 
0.8833 6.771 
0.9000 6.771 
0.9166 6.774 
0.9333 6.774 
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MS311DD 

0.9500 6.774 
0.9666 6.774 
0.9833 6.777 
1.0000 6.777 
1.2000 6.780 
1.4000 6.780 
1.6000 6.786 
1.8000 6.786 
2.0000 6.790 
2.2000 6.793 
2.4000 6.793 
2.6000 6.793 
2.8000 6.793 
3.0000 6.796 
3.2000 6.799 
3.4000 6.799 
3.6000 6.802 
3.8000 6.799 
4.0000 6.802 
4.2000 6.805 
4.4000 6.802 
4.6000 6.805 
4.8000 6.805 
5.0000 6.805 
5.2000 6.805 
5.4000 6.808 
5.6000 6.808 
5.8000 6.808 
6.0000 6.808 
6.2000 6.808 
6.4000 6.808 
6.6000 6.808 
6.8000 6.811 
7.0000 6.811 
7.2000 6.811 
7.4000 6.811 
7.6000 6.815 
7.8000 6.815 
8.0000 6.811 
8.2000 6.811 
8.4000 6.815 
8.6000 6.815 
8.8000 6.815 
9.0000 6.815 
9.2000 6.815 
9.4000 6.815 
9.6000 6.818 
9.8000 6.818 

10.0000 6.818 
12.0000 6.824 
14.0000 6.827 
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MS311DD 

16.0000 6.830 
18.0000 6.830 
20.0000 6.830 
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APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

RECOVERY DATA FOR MS-31S 



SE2000 
Environmental Logger 

01/1916:19 

Unit# 2000 Test 0 

Setups: INPUT 1 

Type Level (F) 
Mode ~ 
1.0. ~ 

Reference 0.000 
PSI at Ref. 5.749 
SG 1.000 
Linearity 0.039 
Scale factor 9.868 
Offset -0.009 
Delay mSEC 50.000 

Step 1 01/0816:01 :57 

Elapsed Time INPUT 1 
----------- --------

0.0000 6.565 
0.0083 6.415 
0.0166 6.331 
0.0250 6.228 
0.0333 6.200 
0.0416 6.160 
0.0500 6.132 
0.0583 6.113 
0.0666 6.094 
0.0750 6.079 
0.0833 6.066 
0.0916 6.057 
0.1000 6.047 
0.1083 6.041 
0.1166 6.035 
0.1250 6.029 
0.1333 6.026 
0.1416 6.019 
0.1500 6.016 
0.1583 6.013 
0.1666 6.010 
0.1750 6.010 
0.1833 6.007 
0.1916 6.004 
0.2000 6.001 
0.2083 6.001 
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MS311REC 

0.2166 6.001 
0.2250 5.997 
0.2333 5.997 
0.2416 5.994 
0.2500 5.994 
0.2583 5.994 
0.2666 5.991 
0.2750 5.991 
0.2833 5.991 
0.2916 5.988 
0.3000 5.988 
0.3083 5.988 
0.3166 5.985 
0.3250 5.988 
0.3333 5.988 
0.3500 5.985 
0.3666 5.985 
0.3833 5.982 
0.4000 5.982 
0.4166 5.979 
0.4333 5.979 
0.4500 5.979 
0.4666 5.979 
0.4833 5.979 
0.5000 5.976 
0.5166 5.976 
0.5333 5.976 
0.5500 5.976 
0.5666 5.976 
0.5833 5.972 
0.6000 5.976 
0.6166 5.994 
0.6333 5.991 
0.6500 5.979 
0.6666 5.976 
0.6833 5.976 
0.7000 5.972 
0.7166 5.972 
0.7333 5.972 
0.7500 5.972 
0.7666 5.969 
0.7833 5.969 
0.8000 5.972 
0.8166 5.969 
0.8333 5.972 
0.8500 5.969 
0.8666 5.969 
0.8833 5.969 
0.9000 5.969 
0.9166 5.969 
0.9333 5.969 
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0.9500 5.969 
0.9666 5.969 
0.9833 5.969 
1.0000 5.969 
1.2000 5.966 
1.4000 5.963 
1.6000 5.804 
1.8000 5.857 
2.0000 6.284 
2.2000 5.898 
2.4000 6.447 
2.6000 6.447 
2.8000 6.016 
3.0000 6.001 
3.2000 6.001 
3.4000 5.997 
3.6000 5.997 
3.8000 5.994 
4.0000 5.994 
4.2000 5.994 
4.4000 5.991 
4.6000 5.991 
4.8000 5.991 
5.0000 5.991 
5.2000 5.991 
5.4000 5.991 
5.6000 5.991 
5.8000 5.988 
6.0000 5.988 
6.2000 5.988 
6.4000 5.988 
6.6000 5.988 
6.8000 5.988 
7.0000 5.988 
7.2000 5.988 
7.4000 5.988 
7.6000 6.153 
7.8000 5.180 
8.0000 14.664 
8.2000 14.664 
8.4000 14.664 
8.6000 14.664 
8.8000 14.664 
9.0000 14.664 
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, ) APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

DRAW DOWN DATA FOR MS-31 I 



SE2000 
Environmental Logger 

01/1916:13 

Unit# 2000 Test 1 

Setups: :.NPUT 1 

Type Level (F) 
Mode TOC 
I.D. MS311 

Reference 0.000 
PSI at Ref. 29.972 
SG 1.000 
Linearity 0.106 
Scale factor 50.530 
Offset 0.520 
Delay mSEC 50.000 

Step 0 01/0818:31:26 

Elapsed Time INPUT 1 
----------- ---------

0.0000 0.000 
0.0083 0.127 
0.0166 0.415 
0.0250 0.558 
0.0333 0.287 
0.0416 0.590 
0.0500 0.750 
0.0583 0.814 
0.0666 0.766 
0.0750 1.229 
0.0833 1.213 
0.0916 1.325 
0.1000 1.516 
0.1083 1.660 
0.1166 1.868 
0.1250 2.027 
0.1333 2.171 
0.1416 2.331 
0.1500 2.458 
0.1583 2.618 
0.1666 2.762 
0.1750 2.858 
0.1833 3.033 
0.1916 3.113 
0.2000 3.241 
0.2083 3.384 

MS311DD 
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0.2166 3.480 
0.2250 3.624 
0.2333 3.816 
0.2416 3.832 
0.2500 3.927 
0.2583 3.943 
0.2666 4.151 
0.2750 4.231 
0.2833 4.326 
0.2916 4.406 
0.3000 4.502 
0.3083 4.598 
0.3166 4.694 
0.3250 4.758 
0.3333 4.837 
0.3500 5.029 
0.3666 5.157 
0.3833 5.284 
0.4000 5.412 
0.4166 5.508 
0.4333 5.683 
0.4500 5.779 
0.4666 5.843 
0.4833 5.987 
0.5000 6.051 
0.5166 6.146 
0.5333 6.274 
0.5500 6.322 
0.5666 6.434 
0.5833 6.482 
0.6000 6.546 
0.6166 6.625 
0.6333 6.705 
0.6500 6.737 
0.6666 6.817 
0.6833 6.881 
0.7000 6.881 
0.7166 6.961 
0.7333 7.024 
0.7500 7.040 
0.7666 7.120 
0.7833 7.152 
0.8000 7.168 
0.8166 7.264 
0.8333 7.168 
0.8500 7.312 
0.8666 7.296 
0.8833 7.328 
0.9000 7.360 
0.9166 7.424 
0.9333 7.424 
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0.9500 7.456 
0.9666 7.440 
0.9833 7.503 
1.0000 7.503 
1.2000 7.711 
1.4000 7.823 
1.6000 7.887 
1.8000 7.918 
2.0000 7.902 
2.2000 7.966 
2.4000 7.966 
2.6000 8.030 
2.8000 7.998 
3.0000 7.998 
3.2000 7.918 
3.4000 8.030 
3.6000 7.998 
3.8000 7.982 
4.0000 7.982 
4.2000 8.014 
4.4000 8.030 
4.6000 8.014 
4.8000 8.078 
5.0000 8.078 
5.2000 8.062 
5.4000 8.078 

. ~'.: 

5.6000 8.110 
5.8000 8.078 
6.0000 8.094 
6.2000 8.094 
6.4000 8.078 
6.6000 8.094 
6.8000 8.110 
7.0000 8.142 
7.2000 8.126 
7.4000 8.158 
7.6000 8.126 
7.8000 8.126 
8.0000 8.158 
8.2000 8.190 
8.4000 8.174 
8.6000 8.142 
8.8000 8.142 
9.0000 8.174 
9.2000 8.126 
9.4000 8.158 
9.6000 8.158 
9.8000 8.142 

10.0000 8.126 
12.0000 8.158 
14.0000 8.206 
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16.0000 8.190 
18.0000 8.238 
20.0000 8.238 
22.0000 8.222 
24.0000 8.270 
26.0000 8.254 
28.0000 8.254 
30.0000 8.254 
32.0000 8.286 
34.0000 8.302 
36.0000 8.286 
38.0006 8.302 
40.0000 8.286 
42.0000 8.286 
44.0000 8.318 
46.0000 8.302 
48.0000 8.302 
50.0000 8.318 
52.0000 8.286 
54.0000 8.254 
56.0000 8.222 
58.0000 8.206 
60.0000 8.238 
62.0000 8.190 
64.0000 8.142 
66.0000 8.094 
68.0000 8.030 
70.0000 7.998 
72.0000 7.950 
74.0000 7.918 
76.0000 7.871 
78.0000 7.855 
80.0000 7.823 
82.0000 7.807 
84.0000 7.743 
86.0000 7.711 
88.0000 7.695 
90.0000 7.663 
92.0000 7.647 
94.0000 7.599 
96.0000 7.583 
98.0000 7.535 
100.000 7.519 
105.000 7.471 
110.000 7.360 
115.000 7.312 
120.000 7.248 
125.000 7.152 
130.000 7.136 
135.000 7.104 
140.000 7.009 
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145.000 6.993 
150.000 6.929 
155.000 6.849 
160.000 6.801 
165.000 6.769 
170.000 6.769 
175.000 6.753 
180.000 6.737 
185.000 6.721 
190.000 6.753 
195.000 6.705 
200.000 6.705 
205.000 6.753 
210.000 6.737 
215.000 6.753 

Page 5 



, ') 
J 

APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

RECOVERY DATA FOR MS-31 I 



SE2000 
Environmental Logger 

01/1916:11 

Unit# 2000 Test 1 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
1.0. MS311 

Reference 0.000 
PSI at Ref. 29.972 
SG 1.000 
Linearity 0.106 
Scale factor 50.530 
Offset 0.520 
Delay mSEC 50.000 

Step 1 01/0822:08:38 

Elapsed Time INPUT 1 
------------ --------

0.0000 6.753 
0.0083 6.705 
0.0166 6.705 
0.0250 6.721 
0.0333 6.737 
0.0416 5.045 
0.0500 5.045 
0.0583 5.891 
0.0666 5.779 

.0.0750 5.524 
0.0833 5.173 
0.0916 4.853 
0.1000 4.566 
0.1083 4.279 
0.1166 4.007 
0.1250 3.704 
0.1333 3.448 
0.1416 3.193 
0.1500 2.969 
0.1583 2.762 
0.1666 2.570 
0.1750 2.347 
0.1833 2.171 
0.1916 1.916 
0.2000 1.740 
0.2083 1.516 

L::MS311~ 
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0.2166 1.469 
0.2250 1.309 
0.2333 1.149 
0.2416 1.005 
0.2500 0.846 
0.2583 0.718 
0.2666 0.606 
0.2750 0.479 
0.2833 0.367 
0.2916 0.255 
0.3000 0.143 
0.3083 0.063 
0.3166 -0.047 
0.3250 -0.111 
0.3333 -0.191 
0.3500 -0.335 
0.3666 -0.463 
0.3833 -0.558 
0.4000 -0.638 
0.4166 -0.702 
0.4333 -0.750 
0.4500 -0.798 
0.4666 -0.846 
0.4833 -0.878 
0.5000 -0.910 
0.5166 -0.942 
0.5333 -0.974 
0.5500 -1.005 
0.5666 -1.037 
0.5833 -1.069 
0.6000 -1.085 
0.6166 -1.117 
0.6333 -1.133 
0.6500 -1.165 
0.6666 -1.181 
0.6833 -1.197 
0.7000 -1.229 
0.7166 -1.229 
0.7333 -1.261 
0.7500 -1.277 
0.7666 -1.293 
0.7833 -1.309 
0.8000 -1.309 
0.8166 -1.341 
0.8333 -1.341 
0.8500 -1.357 
0.8666 -1.373 
0.8833 -1.389 
0.9000 -1.389 
0.9166 -1.405 
0.9333 -1.405 
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0.9500 
0.9666 
0.9833 
1.0000 
1.2000 
1.4000 
1.6000 
1.8000 
2.0000 
2.2000 
2.4000 
2.6000" 
2.8000 
3.0000 
3.2000 
3.4000 
3.6000 
3.8000 
4.0000 
4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.8000 
9.0000 
9.2000 
9.4000 
9.6000 
9.8000 

10.0000 
12.0000 
14.0000 

-1.421 
-1.437 
-1.437 
-1.453 
-1.532 
-1.580 
-1.628 
-1.644 
-1.660 
-1.676 
-1.676 
-1.676 
-1.692 
-1.692 
-1.692 
-1.692 
-1.708 
-1.708 
-1.708 
-1.708 
-1.708 
-1.708 
-1.708 
-1.724 
-1.708 
-1.708 
-1.724 
-1.724 
-1.724 
-1.708 
-1.724 
-1.724 
-1.724 
-1.708 
-1.724 
-1.724 
-1.724 
-1.724 
-1.724 
-1.724 
-1.740 
-1.740 
-1.740 
-1.724 
-1.740 
-1.724 
-1.740 
-1.724 
-1.740 
-1.724 
-1.740 

MS311REC 
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16.0000 -1.740 
18.0000 -1.740 
20.0000 -1.740 
22.0000 -1.740 
24.0000 -1.740 
26.0000 -1.740 
28.0000 -1.740 
30.0000 -1.756 
32.0000 -1.740 
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APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

DRAW DOWN DATA FOR MS-31D 



HAND DATA ONLY 
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APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

RECOVERY DATA FOR MS-31 D 



HAND DATA ONLY 
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APPENDIX C.1 

MONITORING WELL DEV~LOPMENT RECORDS -
HERMIT DATA 

DRAW DOWN DATA FOR MS-32S 



SE2000 
Environmental Logger 

01/1915:48 

Unit# 2000 Test 5 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
1.0. MS32S 

Reference 0.000 
PSI at Ref. 2.561 
SG 1.000 
Linearity 0.039 
Scale factor 9.868 
Offset -0.009 
Delay mSEC 50.000 

Step 0 01/1218:54:46 

Elapsed Time INPUT 1 
----------- ---------

0.0000 0.003 
0.0083 0.003 
0.0166 0.087 
0.0250 0.143 
0.0333 0.158 
0.0416 0.218 
0.0500 0.205 
0.0583 0.187 
0.0666 0.174 
0.0750 0.168 
0.0833 0.162 
0.0916 0.158 
0.1000 0.155 
0.1083 0.158 
0.1166 0.118 
0.1250 0.152 
0.1333 0.165 
0.1416 0.180 
0.1500 0.190 
0.1583 0.199 
0.1666 0.211 
0.1750 0.224 
0.1833 0.240 
0.1916 0.252 
0.2000 0.286 
0.2083 0.321 

MS32SDD 
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0.2166 0.427 
0.2250 0.476 
0.2333 0.545 
0.2416 0.576 
0.2500 0.595 
0.2583 0.601 
0.2666 0.604 
0.2750 0.595 
0.2833 0.598 
0.2916 0.595 
0.3000 0.589 
0.3083 0.598 
0.3166 0.589 
0.3250 0.601 
0.3333 0.595 
0.3500 0.598 
0.3666 0.607 
0.3833 0.607 
0.4000 0.595 
0.4166 0.604 
0.4333 0.610 
0.4500 0.607 
0.4666 0.604 
0.4833 0.617 
0.5000 0.595 
0.5166 0.614 
0.5333 0.607 
0.5500 0.610 
0.5666 0.614 
0.5833 0.610 
0.6000 0.617 
0.6166 0.614 
0.6333 0.614 
0.6500 0.620 
0.6666 0.607 
0.6833 0.623 
0.7000 0.604 
0.7166 0.626 
0.7333 0.610 
0.7500 0.623 
0.7666 0.620 
0.7833 0.607 
0.8000 0.629 
0.8166 0.623 
0.8333 0.620 
0.8500 0.626 
0.8666 0.623 
0.8833 0.632 
0.9000 0.623 
0.9166 0.617 
0.9333 0.632 
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0.9500 0.623 
0.9666 0.623 
0.9833 0.629 
1.0000 0.620 
1.2000 0.635 
1.4000 0.642 
1.6000 0.645 
1.8000 0.645 
2.0000 0.645 
2.2000 0.642 
2.4000 0.645 
2.6000 0.645 
2.8000 0.651 
3.0000 0.651 
3.2000 0.657 
3.4000 0.651 
3.6000 0.657 
3.8000 0.663 
4.0000 0.654 
4.2000 0.657 
4.4000 0.657 
4.6000 0.663 
4.8000 0.663 
5.0000 0.660 
5.2000 0.660 
5.4000 0.660 
5.6000 0.670 
5.8000 0.663 
6.0000 0.667 
6.2000 0.667 
6.4000 0.670 
6.6000 0.673 
6.8000 0.670 
7.0000 0.667 
7.2000 0.663 
7.4000 0.667 
7.6000 0.667 
7.8000 0.676 
8.0000 0.670 
8.2000 0.673 
8.4000 0.676 
8.6000 0.676 
8.8000 0.670 
9.0000 0.673 
9.2000 0.679 
9.4000 0.673 
9.6000 0.679 
9.8000 0.679 

10.0000 0.673 
12.0000 0.688 
14.0000 0.692 
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16.0000 0.695 
18.0000 0.692 
20.0000 0.698 
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APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

RECOVERY DATA FOR MS-32S 



SE2000 
Environmental Logger 

01/1915:45 

Unit# 2000 Test 5 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
1.0. MS32S 

Reference 0.000 
PSI at Ref. 2.561 
SG 1.000 
Linearity 0.039 
Scale factor 9.868 
Offset -0.009 
Delay mSEC 50.000 

Step 1 01/1219:15:15 

Elapsed Time INPUT 1 
------------ ---------

0.0000 0.688 
0.0083 0.695 
0.0166 0.688 
0.0250 0.464 
0.0333 0.264 
0.0416 0.255 
0.0500 0.046 
0.0583 0.118 
0.0666 0.071 
0.0750 0.068 
0.0833 0.068 
0.0916 0.059 
0.1000 0.056 
0.1083 0.056 
0.1166 0.052 
0.1250 0.052 
0.1333 0.049 
0.1416 0.049 
0.1500 0.049 
0.1583 0.049 
0.1666 0.052 
0.1750 0.052 
0.1833 0.049 
0.1916 0.043 
0.2000 0.043 
0.2083 0.040 

MS32SREC 
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0.2166 0.040 
0.2250 0.040 
0.2333 0.037 
0.2416 0.040 
0.2500 0.040 
0.2583 0.037 
0.2666 0.037 
0.2750 0.037 
0.2833 0.037 
0.2916 0.034 
0.3000 0.034 
0.3083 0.034 
0.3166 0.034 
0.3250 0.034 
0.3333 0.034 
0.3500 0.034 
0.3666 0.031 
0.3833 0.031 
0.4000 0.031 
0.4166 0.028 
0.4333 0.028 
0.4500 0.028 
0.4666 0.028 
0.4833 0.028 
0.5000 0.024 
0.5166 0.024 
0.5333 0.024 
0.5500 0.024 
0.5666 0.024 
0.5833 0.024 
0.6000 0.024 
0.6166 0.021 
0.6333 0.021 
0.6500 0.021 
0.6666 0.021 
0.6833 0.021 
0.7000 0.021 
0.7166 0.021 
0.7333 0.021 
0.7500 0.018 
0.7666 0.018 
0.7833 0.018 
0.8000 0.018 
0.8166 0.018 
0.8333 0.018 
0.8500 0.018 
0.8666 0.018 
0.8833 0.015 
0.9000 0.015 
0.9166 0.015 
0.9333 0.015 
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0.9500 0.015 
0.9666 0.015 
0.9833 0.015 
1.0000 0.015 
1.2000 0.012 
1.4000 0.009 
1.6000 0.009 
1.8000 0.006 
2.0000 0.006 
2.2000 0.003 
2.4000 0.003 
2.6000 0.000 
2.8000 0.000 
3.0000 0.000 
3.2000 -0.003 
3.4000 -0.006 
3.6000 -0.006 
3.8000 -0.006 
4.0000 -0.006 
4.2000 -0.009 
4.4000 -0.012 
4.6000 -0.009 
4.8000 -0.009 
5.0000 -0.012 
5.2000 -0.012 
5.4000 -0.015 
5.6000 -0.015 
5.8000 -0.018 
6.0000 -0.015 
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APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

DRAW DOWN DATA FOR MS-321 



SE2000 
Environmental Logger 

01/1915:59 

Unit# 2000 Test 3 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
I.D. MS321 

Reference 0.000 
PSI at Ref. 24.442 
SG 1.000 
Linearity 0.106 
Scale factor 50.530 
Offset 0.520 
Delay mSEC 50.000 

Step 0 01/1018:41 :20 

Elapsed Time INPUT 1 
------------ ---------

0.0000 -0.143 
0.0083 -0.159 
0.0166 -0.159 
0.0250 -0.159 
0.0333 -0.143 
0.0416 -0.143 
0.0500 -0.143 
0.0583 -0.159 
0.0666 -0.159 
0.0750 0.095 
0.0833 0.255 
0.0916 0.287 
0.1000 0.319 
0.1083 0.399 
0.1166 0.542 
0.1250 0.734 
0.1333 0.766 
0.1416 0.861 
0.1500 1.037 
0.1583 1.197 
0.1666 1.308 
0.1750 1.420 
0.1833 1.548 
0.1916 1.675 
0.2000 1.771 
0.2083 1.851 

MS321DD 
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0.2166 1.915 
0.2250 1.963 
0.2333 2.042 
0.2416 2.106 
0.2500 2.122 
0.2583 2.202 
0.2666 2.250 
0.2750 2.298 
0.2833 2.346 
0.2916 2.378 
0.3000 2.409 
0.3083 2.457 
0.3166 2.473 
0.3250 2.521 
0.3333 2.553 
0.3500 2.617 
0.3666 2.665 
0.3833 2.713 
0.4000 2.761 
0.4166 2.808 
0.4333 2.856 
0.4500 2.888 
0.4666 2.920 
0.4833 2.952 
0.5000 3.000 
0.5166 3.016 
0.5333 3.032 
0.5500 3.064 
0.5666 3.096 
0.5833 3.112 
0.6000 3.128 
0.6166 3.160 
0.6333 3.175 
0.6500 3.191 
0.6666 3.207 
0.6833 3.223 
0.7000 3.239 
0.7166 3.255 
0.7333 3.255 
0.7500 3.271 
0.7666 3.287 
0.7833 3.303 
0.8000 3.303 
0.8166 3.319 
0.8333 3.335 
0.8500 3.335 
0.8666 3.351 
0.8833 3.367 
0.9000 3.367 
0.9166 3.383 
0.9333 3.383 
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0.9500 3.383 
0.9666 3.399 
0.9833 3.399 
1.0000 3.399 
1.2000 3.495 
1.4000 3.606 
1.6000 3.654 
1.8000 3.782 
2.0000 3.926 
2.2000 4.005 
2.4000 4.069 
2.6000 4.133 
2.8000 4.181 
3.0000 4.213 
3.2000 4.261 
3.4000 4.309 
3.6000 4.356 
3.8000 4.388 
4.0000 4.420 
4.2000 4.452 
4.4000 4.500 
4.6000 4.516 
4.8000 4.548 
5.0000 4.580 
5.2000 4.596 
5.4000 4.628 
5.6000 4.644 
5.8000 4.676 
6.0000 4.692 
6.2000 4.707 
6.4000 4.723 
6.6000 4.755 
6.8000 4.771 
7.0000 4.787 
7.2000 4.803 
7.4000 4.819 
7.6000 4.835 
7.8000 4.851 
8.0000 4.867 
8.2000 4.867 
8.4000 4.883 
8.6000 4.899 
8.8000 4.899 
9.0000 4.915 
9.2000 4.931 
9.4000 4.947 
9.6000 4.963 
9.8000 4.963 

10.0000 4.979 
12.0000 5.043 
14.0000 5.090 
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16.0000 5.106 
18.0000 5.122 
20.0000 5.138 
22.0000 5.138 
24.0000 5.122 
26.0000 5.122 
28.0000 5.106 
30.0000 5.122 
32.0000 5.106 
34.0000 5.106 
36.0000 5.090 
38.0000 5.090 
40.0000 5.106 
42.0000 5.090 
44.0000 5.090 
46.0000 5.090 
48.0000 5.075 
50.0000 5.075 
52.0000 5.075 
54.0000 5.075 
56.0000 5.075 
58.0000 5.075 
60.0000 5.043 
62.0000 5.027 
64.0000 5.027 
66.0000 5.027 
68.0000 5.011 
70.0000 4.995 
72.0000 4.995 
74.0000 5.011 
76.0000 5.011 
78.0000 4.995 
80.0000 5.011 
82.0000 5.011 
84.0000 5.011 
86.0000 5.011 
88.0000 5.011 
90.0000 5.011 
92.0000 5.011 
94.0000 4.995 
96.0000 5.011 
98.0000 5.011 
100.000 5.011 
110.000 5.011 
120.000 5.027 
130.000 5.027 
140.000 5.027 
150.000 5.027 
160.000 5.027 
170.000 5.027 
180.000 5.027 
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MS321DD 

190.000 5.027 
200.000 5.011 
210.000 5.043 
220.000 5.043 
230.000 5.043 
240.000 4.532 
250.000 4.979 
260.000 5.027 
270.000 4.963 
280.000 4.979 
290.000 4.947 
300.00b 4.947 
310.000 4.947 
320.000 4.947 
330.000 4.947 
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APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

RECOVERY DATA FOR MS-321 



SE2000 
Environmental Logger 

01/1915:56 

Unit# 2000 Test 3 

Setups: INPUT 1 

Type Level (F) 
Mode Toe 
1.0. MS321 

Reference 0.000 
PSI at Ref. 24.442 
SG 1.000 
Linearity 0.106 
Scale factor 50.530 
Offset 0.520 
Delay mSEC 50.000 

Step 1 01/11 00:16:20 

Elapsed Time INPUT 1 

0.0000 4.947 
0.0083 4.947 
0.0166 4.947 
0.0250 4.947 
0.0333 3.878 
0.0416 3.511 
0.0500 4.181 
0.0583 4.181 
0.0666 3.846 
0.0750 3.495 
0.0833 3.223 
0.0916 2.984 
0.1000 2.761 
0.1083 2.537 
0.1166 2.330 
0.1250 2.154 
0.1333 1.963 
0.1416 1.803 
0.1500 1.675 
0.1583 1.532 
0.1666 1.404 
0.1750 1.308 
0.1833 1.212 
0.1916 1.101 
0.2000 1.053 
0.2083 0.973 

MS321REC 
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MS321REC 

0.2166 0.893 
0.2250 0.813 
0.2333 0.734 
0.2416 0.686 
0.2500 0.622 
0.2583 0.574 
0.2666 0.542 
0.2750 0.478 
0.2833 0.462 
0.2916 0.446 
0.3000 0.414 
0.3083 0.399 
0.3166 0.399 
0.3250 0.383 
0.3333 0.367 
0.3500 0.367 
0.3666 0.383 
0.3833 0.383 
0.4000 0.414 
0.4166 0.446 
0.4333 0.478 
0.4500 0.510 
0.4666 0.558 
0.4833 0.590 
0.5000 0.622 
0.5166 0.670 
0.5333 0.686 
0.5500 0.718 
0.5666 0.750 
0.5833 0.766 
0.6000 0.782 
0.6166 0.782 
0.6333 0.798 
0.6500 0.798 
0.6666 0.813 
0.6833 0.813 
0.7000 0.813 
0.7166 0.829 
0.7333 0.829 
0.7500 0.829 
0.7666 0.829 
0.7833 0.829 
0.8000 0.829 
0.8166 0.829 
0.8333 0.829 
0.8500 0.813 
0.8666 0.829 
0.8833 0.813 
0.9000 0.829 
0.9166 0.813 
0.9333 0.813 
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MS321REC 

0.9500 0.813 
0.9666 0.798 
0.9833 0.798 
1.0000 0.798 
1.2000 0.734 
1.4000 0.686 
1.6000 0.638 
1.8000 0.590 
2.0000 0.542 
2.2000 0.510 
2.4000 0.478 
2.6000 0.430 
2.8000 0.399 
3.0000 0.367 
3.2000 0.335 
3.4000 0.319 
3.6000 0.287 
3.8000 0.271 
4.0000 0.239 
4.2000 0.223 
4.4000 0.191 
4.6000 0.159 
4.8000 0.159 
5.0000 0.127 
5.2000 0.111 
5.4000 0.079 
5.6000 0.079 
5.8000 0.063 
6.0000 0.047 
6.2000 0.031 
6.4000 0.015 
6.6000 0.000 
6.8000 -0.015 
7.0000 -0.031 
7.2000 -0.063 
7.4000 -0.063 
7.6000 -0.079 
7.8000 -0.095 
8.0000 -0.111 
8.2000 -0.111 
8.4000 -0.127 
8.6000 -0.127 
8.8000 -0.143 
9.0000 -0.159 
9.2000 -0.159 
9.4000 -0.175 
9.6000 -0.191 
9.8000 -0.191 

10.0000 -0.191 
12.0000 -0.271 
14.0000 -0.319 
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MS321REC 

16.0000 -0.367 
18.0000 -0.399 
20.0000 -0.414 
22.0000 -0.430 
24.0000 -0.446 
26.0000 -0.462 
28.0000 -0.478 
30.0000 -0.478 
32.0000 -0.478 
34.0000 -0.478 
36.0000 -0.494 
38.0000 -0.494 
40.0000 -0.494 
42.0000 -0.494 
44.0000 -0.494 
46.0000 -0.494 
48.0000 -0.494 
50.0000 -0.510 
52.0000 -0.510 
54.0000 -0.494 
56.0000 -0.494 
58.0000 -0.510 
60.0000 -0.510 
62.0000 -0.510 
64.0000 -0.510 
66.0000 -0.510 
68.0000 -0.510 
70.0000 -0.510 
72.0000 -0.510 
74.0000 -0.510 
76.0000 -0.510 
78.0000 -0.526 
80.0000 -0.510 
82.0000 -0.526 
84.0000 -0.526 
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APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

DRAW DOWN DATA FOR MS-32D 



SE2000 
Environmental Logger 

01/1915:53 

Unit# 2000 Test 4 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
1.0. MS32D 

Reference 0.000 
PSI at Ref. 12.326 
SG 1.000 
Linearity 0.106 
Scale factor 50.530 
Offset 0.520 
Delay mSEC 50.000 

Step 0 01/11 11 :49:47 

Elapsed Time INPUT 1 

0.0000 0.015 
0.0083 0.015 
0.0166 0.000 
0.0250 0.015 
0.0333 0.015 
0.0416 -0.031 
0.0500 0.079 
0.0583 0.175 
0.0666 0.255 
0.0750 0.334 
0.0833 0.414 
0.0916 0.605 
0.1000 0.701 
0.1083 0.845 
0.1166 0.972 
0.1250 1.147 
0.1333 1.243 
0.1416 1.419 
0.1500 1.514 
0.1583 1.626 
0.1666 1.801 
0.1750 1.833 
0.1833 1.881 
0.1916 2.072 
0.2000 2.056 
0.2083 2.152 

MS32DDD 
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MS32DDD 

0.2166 2.088 
0.2250 2.232 
0.2333 2.216 
0.2416 2.279 
0.2500 2.343 
0.2583 2.311 

·0.2666 2.391 
0.2750 2.423 
0.2833 2.407 
0.2916 2.439 
0.3000 2.471 
0.3083 2.503 
0.3166 2.519 
0.3250 2.519 
0.3333 2.519 
0.3500 2.582 
0.3666 2.630 
0.3833 2.646 
0.4000 2.678 
0.4166 2.694 
0.4333 2.742 
0.4500 2.726 
0.4666 2.758 
0.4833 2.790 
0.5000 2.790 
0.5166 2.774 
0.5333 2.790 
0.5500 2.837 
0.5666 2.822 
0.5833 2.837 
0.6000 2.837 
0.6166 2.822 
0.6333 2.837 
0.6500 2.885 
0.6666 2.885 
0.6833 2.837 
0.7000 2.901 
0.7166 2.885 
0.7333 2.901 
0.7500 2.917 
0.7666 2.901 
0.7833 2.869 
0.8000 2.885 
0.8166 2.933 
0.8333 2.917 
0.8500 2.933 
0.8666 2.933 
0.8833 2.965 
0.9000 2.949 
0.9166 2.965 
0.9333 2.981 
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MS32DDD 

0.9500 2.933 
0.9666 2.949 
0.9833 2.949 
1.0000 2.933 
1.2000 2.933 
1.4000 2.933 
1.6000 2.885 
1.8000 2.869 
2.0000 2.837 
2.2000 2.965 
2.4000 2.933 
2.6000 2.949 
2.8000 2.981 
3.0000 2.997 
3.2000 2.981 
3.4000 3.013 
3.6000 2.997 
3.8000 3.029 
4.0000 3.029 
4.2000 3.013 
4.4000 3.013 
4.6000 3.029 
4.8000 3.013 
5.0000 3.029 
5.2000 3.029 
5.4000 3.029 
5.6000 3.013 
5.8000 3.045 
6.0000 2.997 
6.2000 3.045 
6.4000 3.045 
6.6000 3.045 
6.8000 3.045 
7.0000 3.045 
7.2000 3.029 
7.4000 3.029 
7.6000 3.061 
7.8000 3.045 
8.0000 3.045 
8.2000 3.029 
8.4000 3.029 
8.6000 3.061 
8.8000 3.045 
9.0000 3.061 
9.2000 3.077 
9.4000 3.045 
9.6000 3.045 
9.8000 3.029 

10.0000 3.029 
12.0000 3.061 
14.0000 3.093 
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MS32DDD 

16.0000 3.093 
18.0000 3.140 
20.0000 3.109 
22.0000 3.109 
24.0000 3.124 
26.0000 3.124 
28.0000 3.124 
30.0000 3.124 
32.0000 3.124 
34.0000 3.124 
36.0000 3.124 
38.0000 3.109 
40.0000 3.109 
42.0000 3.140 
44.0000 3.140 
46.0000 3.109 
48.0000 3.156 
50.0000 3.140 
52.0000 3.156 
54.0000 3.124 
56.0000 3.140 
58.0000 3.156 
60.0000 3.140 
62.0000 3.156 
64.0000 3.124 
66.0000 3.156 
68.0000 3.124 
70.0000 3.172 
72.0000 3.140 
74.0000 3.156 
76.0000 3.140 
78.0000 3.124 
80.0000 3.140 
82.0000 3.140 
84.0000 3.140 
86.0000 3.140 
88.0000 3.156 
90.0000 3.140 
92.0000 3.172 
94.0000 3.140 
96.0000 3.140 
98.0000 3.140 
100.000 3.140 
110.000 3.140 
120.000 3.156 
130.000 3.140 
140.000 3.156 
150.000 3.156 
160.000 3.156 
170.000 3.140 
180.000 3.156 
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MS32DDD 

190.000 3.140 
200.000 3.140 
210.000 3.140 
220.000 3.140 
230.000 3.156 
240.000 3.140 
250.000 3.140 
260.000 3.156 
270.000 3.109 
280.000 3.109 
290.000 3.061 
300.00b 3.077 
310.000 3.093 
320.000 3.093 
330.000 3.124 
340.000 3.109 
350.000 3.109 
360.000 3.093 
370.000 3.140 
380.000 3.124 
390.000 3.109 
400.000 3.109 
410.000 3.140 
420.000 3.140 
430.000 3.109 
440.000 3.124 
450.000 3.140 
460.000 3.124 
470.000 3.140 
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APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

RECOVERY DATA FOR MS-32D 



SE2000 
Environmental Logger 

01/1915:51 

Unit# 2000 Test 4 

Setups: INPUT 1 

Type Level (F) 
Mode TOC 
I.D. . MS32D 

Reference 0.000 
PSI at Ref. 12.326 
SG 1.000 
Linearity 0.106 
Scale factor 50.530 
Offset 0.520 
Delay mSEC 50.000 

Step 1 01/11 19:41 :35 

Elapsed Time INPUT 1 

0.0000 
0.0083 
0.0166 
0.0250 
0.0333 
0.0416 
0.0500 
0.0583 
0.0666 
0.0750 
0.0833 
0.0916 
0.1000 
0.1083 
0.1166 
0.1250 
0.1333 
0.1416 
0.1500 
0.1583 
0.1666 
0.1750 
0.1833 
0.1916 
0.2000 
0.2083 

3.093 
3.124 
3.109 
3.093 
3.109 
2.662 
2.535 
2.535 
2.439 
2.232 
1.977 
1.706 
1.450 
1.211 
0.988 
0.781 
0.605 
0.446 
0.334 
0.143 
0.063 

-0.111 
-0.239 
-0.271 
-0.382 
-0.462 

MS32DREC 
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MS32DREC 

0.2166 -0.542 
0.2250 -0.605 
0.2333 -0.637 
0.2416 -0.685 
0.2500 -0.733 
0.2583 -0.765 
0.2666 -0.781 
0.2750 -0.797 
0.2833 -0.829 
0.2916 -0.829 
0.3000 -0.813 
0.3083 -0.876 
0.3166 -0.605 
0.3250 -0.892 
0.3333 -0.781 
0.3500 -0.717 
0.3666 -0.701 
0.3833 -0.669 
0.4000 -0.637 
0.4166 -0.589 
0.4333 -0.542 
0.4500 -0.494 
0.4666 -0.430 
0.4833 -0.382 
0.5000 -0.318 
0.5166 -0.271 
0.5333 -0.239 
0.5500 -0.191 
0.5666 -0.143 
0.5833 -0.127 
0.6000 -0.079 
0.6166 -0.079 
0.6333 -0.047 
0.6500 -0.031 
0.6666 -0.015 
0.6833 0.000 
0.7000 0.000 
0.7166 0.015 
0.7333 0.015 
0.7500 0.031 
0.7666 0.031 
0.7833 0.047 
0.8000 0.047 
0.8166 0.047 
0.8333 0.063 
0.8500 0.063 
0.8666 0.063 
0.8833 0.063 
0.9000 0.063 
0.9166 0.063 
0.9333 0.063 
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MS32DREC 

0.9500 0.063 
0.9666 0.079 
0.9833 0.079 
1.0000 0.079 
1.2000 0.079 
1.4000 0.079 
1.6000 0.079 
1.8000 0.079 
2.0000 0.079 
2.2000 0.079 
2.4000 0.063 
2.6006 0.079 
2.8000 0.063 
3.0000 0.063 
3.2000 0.063 
3.4000 0.047 
3.6000 0.063 
3.8000 0.063 
4.0000 0.063 
4.2000 0.047 
4.4000 0.047 
4.6000 0.047 
4.8000 0.047 
5.0000 0.047 
5.2000 0.047 
5.4000 0.047 
5.6000 0.047 
5.8000 0.047 
6.0000 0.047 
6.2000 0.047 
6.4000 0.047 
6.6000 0.031 
6.8000 0.031 
7.0000 0.031 
7.2000 0.031 
7.4000 0.047 
7.6000 0.031 
7.8000 0.047 
8.0000 0.031 
8.2000 0.031 
8.4000 0.031 
8.6000 0.031 
8.8000 0.031 
9.0000 0.031 
9.2000 0.031 
9.4000 0.031 
9.6000 0.031 
9.8000 0.031 

10.0000 0.031 
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) 
APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

DRAW DOWN DATA FOR MS-33S 



Env i!~onment.al Logger 

01/23 02:03 

Unit,:jt 2000 Teet, 3 

Step 0 01!2223:15:00 

INPUT 1: MS338 

,{-f.,XIS .5/DIV -5 ;-.----.------'-.-----r-.-.,---I --r 
i I I 
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I \ 
1 

1 

I 

I I 

--"1 , 
\ 

! 
I 1 

t~==:=--+ \ _4 __ 
[ 

\ 
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(X-AXIS +.01 TO +1000) 



cnVlronwencal Logger 
01/23 15 :36 

Jnit# 2000 Test 3 

2etups: INPUT 

Type Level (Fl 
Mode Surface 
~ .D. M8338 

2efel--ence 
F':·SI at Ref. 

S(.:::a.l e fact.or 

0.000 
3.057 
1.000 
0.039 
9.e68 

-0.009 
:,0.000 

Stec 0 01/22 23:15:00 

Elapsed Time INPUT 1 

0.0000 
(J.0083 
;:1.0166 
0.0250 
0.03:3:3 
0.0416 
0.0::,00 
U.056:; 
0.066[i 
0.0750 
o . 0.333 
0.0916 
0.1000 

o . 11 [,f. 

C.17Sf.) 
(I • 1 Ci ~;~: 
1,\ • 1 Sll e, 
!~l .200 (1 

li.20;::::' 
0.2ItiE; 
(J • 2~50 

(J. :2.::;3:~; 

I) .241E; 
0.2500 

i.:.:.2(;60, 
U.:27S0 

(I.2:::11E 

0.000 
-0.003 
-0.00:3 
-0.003 
-0.003 
-0.003 
-0.003 
-0.003 
-0.003 
-0.003 
-0.003 

0.000 
-tJ.003 
-0.003 
-0.00::: 
-0.003 
-0.003 
-U.003 
-0.003 
-IJ . 00:; 
-0.003 
-0.003 
-U.003 
-i).003 

0.000 
-0.003 
-0.003 
-0.003 
-0.003 
-0.003 
-0.00:, 
-1).003 

(I. ti(JE; 

-!). ~;67 

0.36::; 
-1.375 
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O.e6bf3 

0.90(1(' 
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(, .'ji::;,E;r: 
I; • ':::j;=,.~;~. 

::::. 2f! I) I) 

'-: .40 C! (~J 

:2.61:il)C 

2.eooo 

~;.:::O (1) 

-l . --..1._ 

-1 . 59l) 
-0.72'0 
-1.01t> 
-i}. ::,3[· 

-1.446 
-0.55(5 
-1. :3'39 
-0.979 
-0.5:55 
-1.415 
-0. ::,48 
-1.403 
-1 . l;.:34 

-1.147 
-1.534 
-1.216 

-1.599 
-(!.954 
-1.462 
-1.5·24 
-1.549 
-1.55<3 
-1..56;::, 

-1.577 
-1.5fiO 
-1.563 
-1.Se:;7 
-1.590 
-1.593 
-1.596 
- i .599 
-1.942 
-1.995 
-2.042 
-2.0e2 
-2.126 
-:2.151 
-2.172 
-2. 1 ~3=-· 

-2.19: 

-2.412 
-2.472 
-:2.472 
-:2.490 
-2.531 
-2.571 
-2.S7iL 
-2.574 
-2.61E> 

-:::;. E·21 

-2. t;24 
-~ .. Ei24 



~.4000 

4.6000 
4.6000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 
7.6000 
7.8~00 

8.0000 
8.2000 
8.4000 
8.6000 
8.BOOO 
9.0000 
9.2000 
9.4000 
9.6000 
9.8000 

10.0000 
12.0000 
14.0000 
16.0000 
18.0000 
20.0000 
22.0000 
24.0000 
26.0000 
26.0000 
30.0000 
32.0000 
34.0000 
36.0000 
38.0000 
40.0000 
42.0000 
44.0000 
46.0000 
46.0000 
50.0000 
52.0000 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 

64.0UOO 
66.0uOO 
68.0000 
70.0000 

-2.624 
-2.671 
-2.674 
-2.674 
-2.674 
-2.674 
-2.674 
-2.674 
-2.674 
-2.674 
-2.674 
-2.674 
-2.674 
-2.677 
-2.677 
-2.677 
-2.677 
-2.677 
-2.733 
-2.733 
-2.733 
-2.733 
-2.736 
-2.733 
-2.733 
-2.733 
-2.733 
-2.733 
-2.733 
-2.733 
-2.771 
-2.771 
-2.814 
-2.814 
-2.830 
-2.864 
-2.861 
-2.864 
-2.905 
-2.905 
-2.951 
-2.948 
-2.948 
-2.967 
-3.023 
-3.023 
-3.020 
-3.017 
-3.020 
-3.036 
-3.064 
-3.067 
-3.067 
-3.120 
-3.117 

-3.113 
-3.113 
-3.117 
-3.i26 



74.000U 
76.0000 
7<:i.0000 
;:',0. (i 0 on 
;::2.( 1)00 
i34.0000 
'3Ei.OOOO 

qP. t)OOO 
S)2.0000 
'~14. (1000 
'~lCi . 0 (J (I (I 
gi:i.(IOOU 

100.UOO 
11. O. ;) 00 
120.000 
l:~~O.UGO 

140.0') 0 
l':,(I.OOO 
ItiO.OOO 
170.000 
leO.UDU 
l~lO.i)OO 

2.0U~OOO 

210.(.iOO 
220. \)00 
2::0.000 
24U.UOO 
250.000 
260.000 
~70.000 

2,30.000 
290. t) 00 
300.000 
~;10.000 

"320.000 
.::;:~iO. G (J 1:J 

END 

-.3.1:35 
-3.13:, 
-:3.13e 
-:, .lE:3 
<i.1Eif::; 
-:3.1135 

-.3.204 
-:3 ~ 207 
-3.219 

-3.263 
-3.263 
-].266 
-:3. :::·28 
-:3.3134 
-:3.447 
-].47;:1 

-3.56i3 
-]. SEW 
-3. (;;6<3 
-3.671 
-3.690 
-.3.733 

-:3.792 
-3.e42 
-,3. ,37] 
-3, <:i98 
-3.92:3 
-3.945 
-].986 
-4.004 
-4.007 
-4.0]2 
-4.048 



) 
i 

APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

RECOVERY DATA FOR MS-33S 



~i':::"_·.~: '.: t., 

Environmental Logger 

01123 15:42 

Unit# 2000 Test 3 

Step 1 01!23 04:51:00 

INPUT 1: [18338· 

+0 "{-AXIS . ':,/DIV -::i 

:- I I ! ! I I 
\-----i---H--i I I I 
! ______ J___! ' ~ -t 1_ I',' I' =1 
I ________ ~----J I r----t-·---I----t-------L-----+---=1-i 
I ,--1, ! -J ---l 
L--- ! ~ ·-I------L 1 l! - I I 
[------+----- I ---:-----+-----! =t- -h-- 1-

t-------=i-----t---+------t=--·+-l Ff----t-==l 
iii I I! \ I i I I 
[---·---r-

ji 

-T-l--r III I Iii Ii I II 

t I 1 -l r I II· I 7i' I r=r-:- =ll~ _~L =t=_----p-W I l!'~ 
! I I 1_-----=+=- I I ! , I 
i i I I .. '------! I -+ i I r \ ----~-------.1==~~4 I -1- 1-- I -----.\-----, 

I------+-, -----+=------- -t----+- I ; -f--~I' ----t-----1 , . --r-' 1 I ! 'i ,! 

t-~==~=+~~~--·· =-t-----+--==+----I-~--T--~t--~ 

t±-=t I I ~ 
L~~-=i--£ ~--~-+--! -~ 
11t-:~Y T-= f=--r= I I t--- I I 
II I I ! 1 i I I I L' I ,-J-----i- f---t----t- I L-J---! J 
i ! til ± !=±=I I ' I I I - t----- i -- ---t- I ± ~ 
~------+----- .-------1.--.----\------ __ \---___ .----J 
\ i I ! I I I , ! , i 

f 4=--T -1---~ 1-===iT I - i -L --l i::::====--=t--=~ ___ J ___ J_=====l::::__=___:__-t__==± ___ L ___ =:t=_===~::J 

i I ---

~ I -
, ~~~--

] __ ===-:L 
_J 

(X-AXIS +.001 TO +100) 



Envi!~<:>nmental L<:>9ger 
01/~3 15:35 

Unit# 2000 Test 3 

Setups: INPUT 

Type Level (F) 
Mode Surface 
I.D. MS338 

Reference 0.000 
PSI at Eef. 3.057 
8G 1.000 
Linearity 0.039 
Scale factor 9.666 
Offset -0.009 
Delay mSEC 50.000 

Step 1 01/23 04:51:00 

Elapsed Time INPUT 1 

0.0000 -4.051 
0.0083 -4.051 
0.0166 
0.0250 
0.0333 
U.041[; 
0.0500 
0.0563 
D.D66f, 
o . C1750 
O.06::i:::; 

0.0916 
0.1000 
O.lCla:3 
o . 11 Ci[; 
\) . 125(; 
(, . l~i-=;~:, 

U. 150 (; 

(; .166f 
n.17::0 
!).1;333 
CI.UIE 
0.2000 

(1.21[;6 
(l . :2250 

(;.2500 

O.2Ci!.:-C 
0.2750 

: I • :':',1 ,-=-

-4.051 
-4.04(3 
-4.029 
-3.954 
_'J ·::>ij 1 

, •. J. (_)~ .... 

-3.515 
-3.369 
-::;.229 
-:3.098 
-2.97E; 
-2. e·55 
-2.74:'; 
-2.631 
-2. ~<25 
-2.42e 

-2.250 
-2.1EiG 
-~.085 

-:2.004 
-1.932 
-1. i370 
-1.814 
-1 .75,:', 
-1.706 
-1 . Ei':,':, 
-1.605 
-1.55:2 
-1.502 
-1.452 
-1.403 
-1.353 

- 1 , o'nn 



!J ~ :::,~,OO 

(, . ::i(:;E,6 
C: . ::; e 3, :~:, 
,).4000 

':' .4500 

!.) .5::::33 
':! . ::.':; 0 () 
() . =16e·e; 

f). f3000 

f) • 6::<:::3 
r:'.6500 
~::!. 6666 
"~.: . E,E~33 
u.7000 

[) .7:333 

(I.7E;6E> 
().7::D::; 
0.8000 
U .e16E; 
0.3333 

1.0000 

l .4000 
1 .60:) (I 
1 .600;) 
::":. rj 0 00 
2.:000 

2.f~:,OOU 

:2.eOO(l 
3.0000 
:~;. 20(1) 

3.4000 
~;. tIl) 00 

3. ::::OUO 

-1.11t; 
-l.072 
-i). ::::194 

-i).919 
-O.EiS4-
-0.795 

-0.542 
-(i.514 
-(1.48'3 
-(] .464 

-0.44:, 
-0.4:24-
-0.40;3 
-0. :392 
-0.377 
-0.364 

-0.343 

-0.324 
-0.314 
-0.305 
-0.299 
-0.293 
-O.28f· 
-0.263 
-0.277 
-0.271 
-0.26;3 
-0.261 

-1.).~5S 

-0.:252 
-0.246 
-0.246, 
-0.24::: 
-(J.24(" 

-1).218 
-0.202 
-0.19::: 
-I) .1:37 
-1).1;30 
-1).174-

-0.171 
-0.16':; 
-(I. lEiS 

-Ci.1t'2 
-0.162 
-0. 1 ~:'::::l 
- 0 . 155 
-0.1':·2 

- I) ~ 152 



4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
0.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 
7.6000 
7.8000 
8.0000 
8.2000 
8.4000 
8.6000 
8.BOOO 
9.0000 
9.2000 
9.4000 
9.6000 
9.BOOO 

10.0000 
12.0000 
14.0000 
16.0000 
lS.0000 
20.0000 

END 

-0.149 
-0.149 
-0.146 
-0.143 
-0.143 
-0.143 
-0.143 
-0.140 
~0.140 

-0.140 
-0.137 
-0.137 
-0.137 
-0.134 
-0.134 
-0.134 
-0.130 
-0.130 
-0.130 
-0.130 
-0.127 
-0.127 
-0.127 
-0.127 
-0.127 
-0.124 
-0.124 
-0.124 
-0.124 
-0.118 
-0.115 
-0.112 
-0.109 
-0.106 



APPENDIX C.1 

MONITORING WELL DEVELOPMENT RECORDS -
HERMIT DATA 

DRAW DOWN DATA FOR MS-331 



.-:J!:..s::..v I) V 

1 L09ger Env 1 I~onmen ta 

01127 1)1: 04 

Uni t.# 2000 Test. 0 

Step (I 

INPUT 

- I?·. <=;9: 59 01/20 __ 

:"prr; 

c-- f---==- I I 

L__ i --t- I +- -d 
! --=t= --~-r I . _ . I----=- 1'1 - --1--------- +-___ i _ L----- -t--i-- -- I ____ __ _ i ! ~-------------=-_H----- - --:- __ II ____ ___ _=\==--=_-__ ~ --------- ! I - L---________ ________ ! 

t---~-___ -___ _=__=_-_c=I--L~------J-I -+--==1
1 

=== L_-" , 
I 'I 

L I II ---t\ ---I i--I 

-+- I _ ~ _______ _ f--_-----+- ~-~r- l-- _! _ 

r~=-- --=i _=-=-j __ ~~~-=-
f '--- --- -- - ·----l r--~~ 1 __ I~===':'=-------'- 1 ____ +, ___ ~I_ --I-__ ____ -=-
1- -- I __ ~__ _ ___, 

- -- - --------- I I ----1,------+__=_ 
--.----------t- ---- - ± _ -r, ---'~ 'I--==-==--

r----------- i _. ________ i--- ___ ---------;; ---+- _---_ _ ~----------_=__JI -=---t==--:~=- _ r-::- :1---=" _ . l---.. ~.~-__ , r-, j -'- 0 
I ------------ --I , , 0 Ie 

\.=-=-- -==-:~---,-=- ! - 1 C! Tn + ",,":' ) " 
!\(--.t.XIS ... o 



.01/26 1.4: -0.0 

Unit# 2000 Test 0 

Step 0 01/26 12:59:59 

INPUT 1 ~ !"!S33 I 

~-n 
o 

Y-/~.XIS 5 /DI 1) 
\-------------\ -,-----_._._-------,-
I Iii 
1 \ \ 1n\ 
1 I 1 _I 
) iii 
1 I 1 

-jO 
--t--------, 

I 
I 
I 
I 
I ,------------,---------"1--------- 1 " 

: j 1 I i I 
I I \ I \ \ 
II 1 ] ~ 
i I I i I 
I 1 1 I 1 i :----. I ----.---1"-----------, -r- I 
ill 1 1 i r-----, I 1 I I 
) 1 I 1 1 1 I 

~------ +----------i +------T-------} 
I ,I ,I =i r----------r--- 1\ \ ----,..--- \ 

I \ I I I 
j 1 1 ,i I 
i 1 II i \ 
~----------- -r----------r----------- )1 ----~ 

p, iii I 
f+...-. '1 i i : 
Ii 1 I \ 
11 .\ 1 1 
1,----- \ \ ----r---
Ii 1 1 I 1 r,----·------r 1 I -----, I \ 
n\1 I 1 I 1 
1'1 I I 1 I l-==i n-- I ,II n , \ ~ I ---

1--~----------f_-------_i i--------+---------r-------===1 
!'\ 11 1 I 
1 i '\ " \ 
ill i I 
:---------~:;_---------__i-----------_T--·-- .. ·------i----------+---.---- +-------- 1 
I 'I I ] '1 '1 I 
! ". I " ill I 
\------.-... -.---~ __ -l. __________ __+_-~-------____+. : 1 ~ 

i=~~_=_~_~~=-_~ __ ~'-;,-~"--------J_-------i---------}---- 1 '] I 
f~=-===~d~-~--==--~--_4------~ j---------r--------lT- - T - -----~~~ 

I \/ i i "" ~ D.9... 0 I I r 1'- 1< ...... vv r \ 

1.1 I""" I Q \ ~ \ 

.1 ,'i \::-:- \ \9 lL I 
1 ,IT 1 ~ 1 \ 
I 1'1 \ ~ i (1) I 

i I I I I i I 
~------+-I-- I i\Ti I 
I -'j----_ 0 I HI 5 I " I l:----------r ~:~~----t : 1 ~. ~- 111 

1-----.- ( I I .------i- I'd UJ f -+-
LI ______ · ___ ~, -----+-----1-------\ k C!O I' II 
r-·---- ---r---------- I 1,_ I ~ ,---- ·-----.g.,"=--+I-----------I r==---====--==-r----------p 1,\ 4~l S 1 
iii", i 0 1 ~ 1 I 
1 r r ,i" r r 1- i f 

}------------+-.--- i----t 1 -9 I ~ I I 
I 1 l ' -. J 1 ll... 1 I 1------------,-----------1"------------1--\ I I g. I I 
1--------+-------+-- _' " + l j tA- j I 
f------------ : t-- ~ -;------- i,; i I 
1--------·-------+-----·----·+-------------f I --+-----------j 
, : ____ ,1, ____ 11 L 1 1/ 
}-- .-::---. -----'ir------- - - -
'----- ---T ...L=--==_-_ ----__+_ 

(X-AXIS ~_001 TO ~1(0) 

8\ 
\ 



SE2000 

Env i !'onment.a 1 Log<;ler 

Oi/25 02:3:3 

Unit.ti: 2000 Test, 1 

St.ep 1 01/24 09:56:00 

INPUT l: MS33D - REC. DATA 

+1 o -I ''{-AXIS l/DIV -9 
r--------r--.----r-- I ---,-: I I-----~----, 

i I I ! I I I! I I :--------'T---t---i·----i--t- ----t----+I-__ -----4- I I 
i i I tl \ ( \ ( \ \ II ! I r ----j i - r- r i r \ 
t=-- .. ~--:t- . ± =1==-1=-===-1 -=T L, /1 _ I ~ 
i--·-------;-------==E-f-·--t=~-+- +( ---+-t===. 1 \ J 

IT~I -l-=T- I T r-T I 
r---i---T--+ r---t- I) --i 
I . I I i I I I r---i I I I I I II II _ ( 
!- t--------r---r---·---t 1 ·--!-t----
I ' 'i J i 

f. ! ---- i t-----i ~----~-.--+-- i ---~.-... ---\ 
r ---+-~ =1=--- -; - . i /"'- F=-==i I -==t---
f-- \ -: \ I.t I \ i! '\1 i ! I \ / I I I 

! i ! I 1 __ 1 I I I J---_ 
~=;=-----!--T--~----~l .: ~ I i I 
! -- ------------+---- ---L------+------r--- i -! -+-- 1 -+-------1 
, ______ L-_ ! I I ; - ----f I i ---+ I 
,--~ ; I ' --1- + ~ ~ !-j 
:~===-~-=---+-=--~=----==--==+-=.:.~---__t---=~~-+=~---;-----r--~-------l._~--=l=------~ 

If l//--f/ ~I I, =r I i I I 
I==~J~-~-··.I-- I 1 Il-~- -F I=J 
~----7+--- ----r \ ,- \ ==+== -
\-------.:~t_--.----_____r----+---~---_i--------+- i - i - \ \ 
)--- I! ------- I ~ I· -------+- 1 I ---4.----r------j 
1.··-------·-1--------r---+------=±= Iii ------- t= -~ ---±=:=---=J 
f'====:---=t==---=-===r-=--=-==1"" ---=---t---- ----i - -\ F =P= --r----===i-
I \ \ \ I I ! I l \ 

t==~::j==-t-t=ct--=-±-J -=-r=t--1 
\=:=-=~--==t~~=-------i--~c=~~~~~r---------~--------+------J-------t--~_=t_i - - I 
i .: , +----' i I I I ~:"===~c==---i-·-c-----t"-------p------+-I ---] 'I 

t::==-~:~-~=_=:t::::::.::= __ ~_ .. ____ __=r: __ ._ .. ~=_--±...:::::===____1_ _____ ~ _____ .r::=_~~.:::::_ 1_ --==::J:::.:=::-----.J 



2E2000 
Envlronmensal Logger 

i~)1/25 02: Iti 

Unic# ~OOO Tess 1 

2etups: INPUT 

type Level IF) 
MOde Surface 
I.D. MS33D 

Eeference 0.000 
PSI 3t Ref. 40.760 
28 1.000 
LlnearlCY 0.106 
Scale f3ccar 50.693 
Off~et -0.140 
Del.3Y mSEC 50.000 

Step 1 01/24 09:56:00 

Elapsed Time INPUT 

0.0000 -5.619 
0.0083 -4.344 
0.0166 -3.431 
0.02:,0 
(1.0333 
0.041(=; 
0.0500 
() . 05;:;::=; 
('.06eir; 
i~1 • [)"75(1 

~-r" O~~~ l.~i 

1"1. 1 !"! n \",! 

Ii. \ ~\.,,:; I') 

I'; , 1.~;:;:=; 

Ci, J f;hf~, 

i"1 ~ i. 7~(J 

1.'\,bHE:; 

I~l , '2 Ci () n 
C) ~ 20(3::) 
() .. '2 Lfjf~i 
(; .. 2250 

o ~ 26f~f' 
CI ~ 2750 
(i : 2t}:=~·3, 

-4.457 
-4. i:'iOP 
-4. se:, 
-4.29ri 
-l+.040 
-3.719 
-~';.L+1S 

-S.12Ei 

-1.795 

-1,44:-=; 

-1.29F: 

-l,Cll() 
-I). i:ifi[O", 

-Ci .62::' 
-0.529 
-0 "-44(~\ 
-0.366 
-I). Zeiti 

-0,208 
-() .1.44 
-(\. i"i<"iCi 

- ,In? 
,0 te,; 
,1)4(: 

R l=.C 



!'-I ~'a l~; 

:', . :~:n on 
() ·.:In(~:,:; 

n ,3J 6(-'i 
,"j ."::; ...... ~(.; 
'! - .. -!~, .... II'" 

II ,~:'5 0 (i 

1.-) .4. t:)c) n 
(),4e;fit=i 

f) _ 4f~;~):~:, 

i) _ ~,nno 

'.'.1 • ")')(1 I} 

(l: 56f;6 

(; ,t.1.! (In 
(I '. tJ L f3r; 

(i , Ei i:'>3:=: 
O.70nn 
('1 _; 71 ~it, 
n ,7:\3:::: 
(i,7",JiO 
(! _ '70r;(-'; 

(i ,6n ('.1 (, 

(') - ;~~ 1 f:; ~-::, 
i' :=:,::~::: ::', 

1,1 .'0~1(i(J 

U . ~=l f,hf~. 

1 . nOOI) 
1 .:;0 (I n 
1,400n 
1 . [;000 
L , eo Ci [') 

'? . CJ(j no 
2.2(100 

2.40no 
2,6000 
"!,F50nn 

'~i .40nCJ 
.-:-~ _ 6!.) i1 (.I 

t)~. (leo 
i) ,W=)6 
() _ 091':> 
0·096 
0: 12:e 
n .1Ze 
0, E;i) 
n _ 17f~; 
Ci,176 
I) _ It·(j 
(j, )44 

n .12<:: 
n. 112 
O. n<:)fj 
n. Cieil) 

Ci. li4fi 
n. (J4<C::i 

o ~ 04;] 
(J ~ 0:32 

() -_ 0:3,2 
n _ n-~?.. 
(j. n 1 r; 
o. n .1.f; 
0, (lif; 
0_ (J 1. t. 
O,OU3 
0,016 
1),1)00 
(1,01.0 
0,000 
!) , 0 i) (j 
().oon 
,'j .(iOO 

n.CiCiO 

n , 1'\ CJ (, 

n,onn 
I),onn 
f),non 
I) _ on I) 
0.000 
0,000 

0.000 
0.000 
0_000 
1),000 
(1,000 
(J.oon 
0,000 
Ci,OOO 
0.000 
(1,000 

0_000 
(, _ () Ci n 
,). non 
o.ono 
I). (jon 
I') • () (J (j 



4.0noo 
4.2000 
4.4000 
4.6000 
4.60no 
5.0000 
5.2000 
5.40no 
5.60no 
~.8non 

R.nnon 

0.000 
O.ono 
0.000 
0.000 
0.000 
O.oon 
0.000 
0.000 
O.oon 
0.000 
n.ono 



;3£20(1(1 
EnvlronmenLal Logger 

iJl/2::: 22:01 

UnlC# 2000 Teet (I 

8etupe: INPUT 

Iype Level (Fl 

Mc~e Surface 
f .D. M833D 

Reference 0.000 
PSI at Ref. 40.767 

Lineal"'.l ty 
8c,31 e f a.ct.or 

1.000 
U.I06 

=,0.693 
-1).140 
'50.000 

Step 1 01/23 21:32:~1 

Elapsed Time INPUT 1 

0.0000 
0.00E;3 
1).01 t:6 
0.0250 
0.0333 
0.041(; 
0.0500 
o .. o~;e:~) 
o . Oti6E; 
IJ . 07~;O 
() . 0 e .~: .. ~: 
:, . CI'31 t 

I) . 1 '.'i ::::3 
n. 116t> 
;].125(; 
'-_1.133'::; 
I:, .141 E'i 
0.15(1 (J 

,:) . 1 =,,:,~, 
o . 1 E,(;6 
I) . 17'50 
O.1e3~: 

II.191E, 

U.200U 
U .20c'3 
U.2166 
(:I .22:,·0 
o. 23~,:: 
1).2416 
0.2500 

:). 2i33:~; 

-0. <:>49 
-0. 7:~;7 
-0.62':, 
-0.529 
-0.464 
-1).3::,4 
-0.304 
-O.25,Ei 
-0.17(; 
-0.144 
-0.0130 
-1.1 . Ot~;4 

(1.00(1 

(I. i) [) (J 

(I. 0~:2 

U.032 
(:.Ot;4 
Q.(lEA 
O.OciO 
(t.OEA 
0.04,3 
0.032 
0.032 
0.064 
0.032 
U.04'3 
0.032 
0.032 
(1.032 
,) . 0 I) (J 

-0.032 
-0.U32 
-c'.oeo 
-i).OEil) 

-(!.01:'4 

.--9-eJ 

f.., r:-- t=J?- r' J r/\ p~), J \ - W \..; I cE ::'0 I N G ro 

5 6 P ('!1. - M E..J:.. S f2-E:. c... - 3. u i- 0 /'-J L ( So T 

PA rz::\ I t..~ _ 



I) .2916 
0.3000 
0.3083 
(I .31 f.E' 
o . :':,:2':,0 

U.3500 
(].3t'66 
[). ~;633 
0.4000 
U .4lt'6 
(1.43:::;:::; 
0.4500 
0.466t; 

0.5000 
U.5.16E; 
0.5333 
0.5500 
(I. Sf.tit, 
U .583::; 
o . E,(J 0 0 
O. (:;16f· 
0.6333 
0.6500 
!).66f,6 
0.68:33 
0.7000 
0.7166 
0.7333 
0.7500 
O.766E' 
I). 7e:~n 

0.::,000 
U .81 (3(, 

0.83:::;':: 
o ~ e:=iOO 

0.9000 
o .916E, 
(1.9:33':'· 
0.9500 
0.9666 
U .9,33:'::· 
1.0000 
1.2000 
1 .4000 
1.(;000 
1 .800 (I 
2.0000 
2.2000 
2.4UOO 
2.6000 
2.C,OOO 
3.0000 
3.2000 
:3.4 1) CiO 
3.EiOOO 
:.:,. c,OO;) 

-O.OEi4 
-0. Of.£; 
-0.080 
-0.080 
-0.064 
-0.048 
-0.016 
-0.016 

0.000 
0.000 
0.000 
(1.000 
0.016 
0.000 
0.016 
0.000 
0.000 
0.000 
0.000 
0.0 It, 
0.000 
0.016 
0.000 
0.0 lEi 
0.016 
0.000 
0.016 
0.000 
0.000 
0.000 
0.000 
0.016 
I). I] If
o. (l1f. 

0.000 
I).Olf, 
(i.016 
Cl.iHB 
0.016 
(i.OOO 
0.000 
(). 016 
0.016 
0.000 
0.000 
0.000 
0.016 
0.000 
1).016 
0.000 
0.000 
0.000 
0.016 
0.000 
(LOI6 
0.000 
:) . I) 0 (I 

0.000 
1).0 lE; 
0.00(1 



~.oooo 

4.2000 
4.4000 
4.6000 
4.8000 
5.0000 
5.2000 
5.4000 
5.6000 
5.8000 
6.0000 
6.2000 
6.4000 
6.6000 
6.8000 
7.0000 
7.2000 
7.4000 
7.6000 

END 

0.000 
0.000 
0.016 
0.016 
0.016 
0.000 
0.016 
0.000 
0.016 
0.016 
0.016 
0.016 
0.016 
0.000 
0.016 
0.016 
0.015 
0.016 
0.016 



APPENDIX C.2 

SYNOPTIC GROUNDWATER LEVEL MEASUREMENTS 



· TABLE C.2-1 

GROUNOWA TER LEVEL MEASUREMENTS TAKEN ON March 1, 1998(2) 
NIROP FRIOLEY, MINNESOTA 

location 
8-S 
12-0 
3-1 
2-S 
2-0 
10-1 
5-0 
7-S 
3-S 
4-0 
5-S 
24-S 
6-0 
11-S 
17-S 
17-0 
13-0 
25-S 
16-S 
11-0 
MS-280 
MS-281 
MS-28S 
MS-290 
MS-291 
MS-29S 
MS-300 
MS-301 
MS-30S 
MS-310 
MS-311 
MS-31S 
MS-320 
MS-321 
MS-32S 
MS-330 
MS-331 
MS-33S 

Notes: 

c:(henn)\clients\fridley\rUpt\waterlevel 

PAGE 1 OF 1 

Time toP. casing 
0955 835.76 
0957 837.79 
0959 837.38 
1004 836.07 
1006 836.04 
1011 NA 
1013 836 
1015 835.97 
1020 836.75 
1030 834.79 
1032 835.06 
1036 836.33 
1038 835.69 
1040 835.89 
1055 835.75 
1057 NA 
1104 835.77 
1106 835.31 
1110 837.26 
1112 837.52 
1143 834.8 
1140 834.83 
1137 834.81 
1209 834.69 
1207 834.67 
1205 834.68 
1128 834.81 
1126 834.85 
1124 834.83 
1159 834.81 
1157 834.81 
1155 834.81 
1224 834.75 
1222 834.69 
1220 834.76 
1238 834.76 
1236 834.74 
1234 834.72 

NA . not available 

msl • mean sea level 

depth to wate 
19.87 
21.03 
21.43 
20.10 
19.97 
21.00 
19.93 
19.94 
21.12 
27.98 
20.82 
22.94 
30.18 
30.42 
24.78 
31.37 
19.20 
19.63 
31.18 
20.83 
18.73 
19.39 
19.42 
18.12 
19.74 
19.77 
19.85 
19.88 
19.37 
18.44 
19.90 
19.91 
27.34 
28.08 
20.33 
20.08 
20.35 
20.22 

water level elev. 
815.89 
816.76 
815.95 
815.97 
816.07 

NA 
816.07 
816.03 
815.63 
806.81 
814.24 
813.39 
805.51 
805.47 
810.97 

NA 
816.57 
815.68 
806.08 
816.69 
816.07 
815.44 
815.39 
816.57 
814.93 
814.91 
814.96 
814.97 
815.46 
816.37 
814.91 
814.90 
807.41 
806.61 
814.43 
814.68 
814.39 
814.50 

(1) Depth to water is measured as feet below top of casing (TOG). 

(2) Depth to water measurements taken by Tetra Tech NUS 



TABLE C.2-2 

GROUNDWATER LEVEL MEASUREMENTS TAKEN ON JULY 7, 1998(2} 
NIROP FRIDLEY, MINNESOTA 

PAGE 1 OF 1 

Monitoring Top of Casing Depth to Water Level Monitoring Top of Casing Depth to 

Well Elevation Water('} Elevation Well Elevation Water('} 
Water Level 

Elevation 
(feet-msl) (feet-TOG) (feet-msl) (feet-msl) (feet-TOG) (feet-msl) 

Shallow Wells Intermediate Aquifer (continued) 
1-S 837.14 20.60 816.54 7-IS 
2-S 836.07 19.71 816.36 8-IS 
3-S 836.75 20.67 816.08 10-IS 
4-S 837.45 21.09 816.36 11-IS 
5-S 835.06 20.43 814.63 12-IS 
6-S 835.73 21.49 814.24 13-IS 
7-S 835.97 19.53 816.44 14-IS 
8-S 835.76 19.44 816.32 15-IS 
9-S 836.68 17.55 819.13 16-IS 
10-S 835.89 20.98 814.91 AT-1A 
12-S 838.51 22.04 816.47 AT-5A 
13-S 834.59 18.07 816.52 MS-281 
14-S 835.99 19.44 816.55 MS-291 
15-S 834.83 18.13 816.70 MS-301 
16-S 837.26 20.81 816.45 MS-31 I 
17-S 835.75 24.35 811.40 MS-321 
18-S 834.08 28.35 805.73 MS-331 

19-5 834.56 31.92 802.64 
20-S 837.62 21.19 816.43 Deep Wells 
21-S 837.67 20.77 816.90 1-0 
22-S 837.76 21.82 815.94 2-D 
23-S 847.11 30.57 816.54 3-D 
24-S 836.33 22.51 813.82 4-0 
25-S 835.31 19.26 816.05 5-0 
26-S 834.06 28.55 805.51 6-0 
27-S 832.74 29.22 803.52 7-0 
AT-2 836.45 35.22 801.23 8-0 
AT-4 836.44 21.55 814.89 9-0 
11-SB NA 21.60 NA 10-0 
FMC-33 837.05 24.11 812.94 11-0 
MS-28S 834.81 19.06 815.75 12-0 
MS-29S 834.68 19.42 815.26 13-0 
MS-30S 834.83 19.06 815.77 14-0 
MS-31S 834.81 19.55 815.26 15-0 
MS-32S 834.76 20.01 814.75 16-0 
MS-33S 834.72 19.88 814.84 17-0 

AT-3A 
Intermediate Wells AT-5B 
1-IS 835.28 48.32 786.96 MS-280 
2-IS 838.05 22.08 815.97 MS-290 
3-15 837.38 21.00 816.38 MS-300 
4-IS 833.46 27.76 805.70 MS-310 
5-IS 838.02 25.16 812.86 MS-320 
6-IS 837.24 31.90 805.34 MS-330 
Notes. NA - not available 

msl - mean sea level 

(1) Depth to water is measured as feet below top of casing (TOC). 

(2) Depth to water measurements after USGS, 1998 

c:(henn)\clients\fridley\rLrpt\waterlevel 

836.82 NA 
836.82 31.54 
837.04 20.58 

NA 29.75 
834.94 23.21 
834.96 23.65 
835.21 37.05 
833.74 28.40 
832.77 29.20 
836.57 51.51 
835.57 40.86 
834.83 19.03 
834.67 19.36 
834.85 19.88 
834.81 19.59 
834.69 27.96 
834.74 20.11 

836.75 20.02 
836.04 19.65 
837.48 22.00 
834.79 27.07 

836 19.54 
835.69 29.49 
835.63 30.68 
834.02 28.35 
834.3 37.07 
834.77 47.79 
837.52 20.76 
837.79 24.12 
835.77 19.15 
837.92 22.97 
834.01 28.20 
833.08 29.65 
835.24 29.61 
836.1 51.79 
835.62 38.55 
834.8 18.83 
834.69 18.37 
834.81 19.82 
834.81 18.57 
834.75 26.94 
834.76 20.08 

NA 
805.28 
816.46 

NA 
811.73 
811.31 
798.16 
805.34 
803.57 
785.06 
794.71 
815.80 
815.31 
814.97 
815.22 
806.73 
814.63 

816.73 
816.39 
815.48 
807.72 
816.46 
806.20 
804.95 
805.67 
797.23 
786.98 
816.76 
813.67 
816.62 
814.95 
805.81 
803.43 
805.63 
784.31 
797.07 
815.97 
816.32 
814.99 
816.24 
807.81 
814.68 



APPENDIX C.3 

) 
AQUIFER TEST DATA AND CALCULATIONS 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-28S 

WELL DIAMETER (IN) = 
STATIC WATER LEVEL (FT) 
DEPTH TO WATER DURING TEST 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

2 
18.91 

(FT) = 

3.64 

10.1 
.01 
1 

SPECIFIC CAPACITY (GPM/FT) = 21.42004 

TRANSMISSIVITY: (FT*FT/SEC) .3010749 
(FT*FT/DAY) 26012.87 
(GAL/DAY/FT) = 194589.3 

19.08 
2 

76.5 

USING A STORAGE COEFFICIENT .01 
NUMBER OF ITERATIONS = 3 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 3.935619E-03 
(FT/DAY) 340.0375 
(GAL/DAY/FT*FT) 2259.046 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-28I 

WELL DIAMETER ( IN) = 
STATIC WATER LEVEL (FT) 
DEPTH TO WATER DURING TEST 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

2 
18.83 

(FT) = 

4.06 

5.1 
.0001 
1 

SPECIFIC CAPACITY (GPM/FT) = 2.460729 

20.48 
6.16 

5.1 

TRANSMISSIVITY: (FT*FT/SEC) 8. 839894E- 03 
(FT*FT/DAY) 763.7669 
(GAL/DAY/FT) = 5713.358 

USING A STORAGE COEFFICIENT .0001 
NUMBER OF ITERATIONS = 4 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 1.733313E-03 
(FT/DAY) 149.7582 
(GAL/DAY/FT*FT) 994.9214 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-28D 

WELL DIAMETER (IN) = 
STATIC WATER LEVEL (FT) 
DEPTH TO WATER DURING TEST 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

2 
18.51 

(FT) = 

5.03 

5.1 
.0001 
1 

SPECIFIC CAPACITY (GPM/FT) = 2.044821 

TRANSMISSIVITY: (FT*FT/SEC) .0147986 
(FT*FT/DAY) 1278.599 
(GAL/DAY/FT) = 9564.561 

20.97 
3 

19.3 

USING A STORAGE COEFFICIENT .0001 
NUMBER OF ITERATIONS = 3 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 7.66767E-04 
(FT/DAY) 66.24866 
(GAL/DAY/FT*FT) 440.1243 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-29S 

WELL DIAMETER (IN) = 
STATIC WATER LEVEL (FT) 
DEPTH TO WATER DURING TEST 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

2 
19.2 

(FT) = 

5.7 

10.1 
.01 
1 

SPECIFIC CAPACITY (GPM/FT) = 11.40368 

TRANSMISSIVITY: (FT*FT/SEC) .1653149 
(FT*FT/DAY) 14283.21 
(GAL/DAY/FT) = 106845.5 

19.7 
.5 

81 

USING A STORAGE COEFFICIENT .01 
NUMBER OF ITERATIONS = 3 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 2.040924E-03 
(FT/DAY) 176.3359 
(GAL/DAY/FT*FT) 1171.491 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-29I 

WELL DIAMETER (IN) = 
STATIC WATER LEVEL (FT) 
DEPTH TO WATER DURING TEST 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

2 
19.02 

(FT) = 

8.8 

5.1 
.0001 
1 

SPECIFIC CAPACITY (GPM/FT) = 10.23715 

TRANSMISSIVITY: (FT*FT/SEC) .2734017 
(FT*FT/DAY) 23621.91 
(GAL/DAY/FT) = 176703.7 

19.88 
.5 

81 

USING A STORAGE COEFFICIENT .0001 
NUMBER OF ITERATIONS = 3 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 3.375329E-03 
(FT/DAY) 291.6285 
(GAL/DAY/FT*FT) 1937.439 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-29D 

WELL DIAMETER (IN) = 2 
STATIC WATER LEVEL (FT) 17.91 
DEPTH TO WATER DURING TEST (FT) = 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

6.21 

5.1 
.0001 
1 

SPECIFIC CAPACITY (GPM/FT) = 2.566319 

TRANSMISSIVITY: (FT*FT/SEC) .0193866 
(FT*FT/DAY) 1675.002 
(GAL/DAY/FT) = 12529.85 

20.33 
10 

19.5 

USING A STORAGE COEFFICIENT .0001 
NUMBER OF ITERATIONS = 3 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 9.941844E-04 
(FT/DAY) 85.89753 
(GAL/DAY/FT*FT) 570.6619 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-30S 

WELL DIAMETER (IN) = 2 
STATIC WATER LEVEL (FT) 18.95 
DEPTH TO WATER DURING TEST (FT) = 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

5.08 

9.899999 
.01 
1 

SPECIFIC CAPACITY (GPM/FT) = 4.240854 

20.148 
.93 

55 

TRANSMISSIVITY: (FT*FT/SEC) 4.252717E-02 
(FT*FT/DAY) 3674.347 
(GAL/DAY/FT) = 27485.95 

USING A STORAGE COEFFICIENT .01 
NUMBER OF ITERATIONS = 3 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 7.732212E-04 
(FT/DAY) 66.80631 
(GAL/DAY/FT*FT) 443.829 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-30I 

WELL DIAMETER (IN) = 
STATIC WATER LEVEL (FT) 
DEPTH TO WATER DURING TEST 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

2 
19.65 

(FT) = 

5.49 

5 
.001 
1 

SPECIFIC CAPACITY (GPM/FT) = 10.11326 

20.193 
1.33 

11.4 

TRANSMISSIVITY: (FT*FT/SEC) 4.805651E-02 
(FT*FT/DAY) 4152.083 
(GAL/DAY/FT) = 31059.65 

USING A STORAGE COEFFICIENT .001 
NUMBER OF ITERATIONS = 4 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 4.215484E-03 
(FT/DAY) 364.2178 
(GAL/DAY/FT*FT) 2419.688 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-30D 

WELL DIAMETER (IN) = 
STATIC WATER LEVEL (FT) 
DEPTH TO WATER DURING TEST 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

2 
20.01 

(FT) = 

4.41 

4.8 
.0001 
1 

SPECIFIC CAPACITY (GPM/FT) = 8.821702 

20.51 
14 

29.7 

TRANSMISSIVITY: (FT*FT/SEC) 9.902162E-02 
(FT*FT/DAY) 8555.468 
(GAL/DAY/FT) = 63999.18 

USING A STORAGE COEFFICIENT .0001 
NUMBER OF ITERATIONS = 2 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 3.334061E-03 
(FT/DAY) 288.0629 
(GAL/DAY/FT*FT) 1913.751 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2}, pp. 240-246. 

WELL NUMBER MS-31S 

WELL DIAMETER (IN) = 
STATIC WATER LEVEL (FT) 
DEPTH TO WATER DURING TEST 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

2 
19.17 

(FT) = 

11.32 

10.1 
.01 
1 

SPECIFIC CAPACITY (GPM/FT) = 13.02099 

TRANSMISSIVITY: (FT*FT/SEC) .1175573 
(FT*FT/DAY) 10156.95 
(GAL/DAY/FT) = 75979.09 

20.04 
.33 

50 

USING A STORAGE COEFFICIENT .01 
NUMBER OF ITERATIONS = 3 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 2.351147E-03 
(FT/DAY) 203.1391 
(GAL/DAY/FT*FT) 1349.558 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-31I 

WELL DIAMETER (IN) = 2 
STATIC WATER LEVEL (FT) 19.09 
DEPTH TO WATER DURING TEST (FT) = 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

3.96 

5.1 
.0001 
1 

SPECIFIC CAPACITY (GPM/FT) = .4637046 

27.63 
3.5 

21.9 

TRANSMISSIVITY: (FT*FT/SEC) 3.589955E-03 
(FT*FT/DAY) 310.1721 
(GAL/DAY/FT) = 2320.242 

USING A STORAGE COEFFICIENT .0001 
NUMBER OF ITERATIONS = 3 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 1.639249E-04 
(FT/DAY) 14.16311 
(GAL/DAY/FT*FT) 94.09288 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-31D 

WELL DIAMETER (IN) = 
STATIC WATER LEVEL (FT) 
DEPTH TO WATER DURING TEST 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

2 
18.24 

(FT) = 

.96 

5 
.0001 
1 

SPECIFIC CAPACITY (GPM/FT) = 4.712814E-02 

38.61 
1.667 

17.4 

TRANSMISSIVITY: (FT*FT/SEC) 2.818532E-04 
(FT*FT/DAY) 24.35212 
(GAL/DAY/FT) = 182.166 

USING A STORAGE COEFFICIENT .0001 
NUMBER OF ITERATIONS = 3 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 1.619846E-05 
(FT/DAY) 1.399547 
(GAL/DAY/FT*FT) 9.297916 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-32S 

WELL DIAMETER (IN) = 2 
STATIC WATER LEVEL (FT) 19.53 
DEPTH TO WATER DURING TEST (FT) 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

11 

10.1 
.01 
1 

SPECIFIC CAPACITY (GPM/FT) = 15.7278 

TRANSMISSIVITY: (FT*FT/SEC) .1587131 
(FT*FT/DAY) 13712.82 
(GAL/DAY/FT) = 102578.7 

20.23 
.33 

56 

USING A STORAGE COEFFICIENT .01 
NUMBER OF ITERATIONS = 3 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 2.834163E-03 
(FT/DAY) 244.8717 
(GAL/DAY/FT*FT) 1626.81 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-32I 

WELL DIAMETER (IN) = 
STATIC WATER LEVEL (FT) 
DEPTH TO WATER DURING TEST 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

2 
24.81 

(FT) = 

3.6 

5.1 
.0001 
1 

SPECIFIC CAPACITY (GPM/FT) = .6510021 

30.34 
5.5 

23 

TRANSMISSIVITY: (FT*FT /SEC) 5. 339578E- 03 
(FT*FT/DAY) 461.3395 
(GAL/DAY/FT) = 3451.05 

USING A STORAGE COEFFICIENT .0001 
NUMBER OF ITERATIONS = 3 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 2.321556E-04 
(FT/DAY) 20.05824 
(GAL/DAY/FT*FT) 133.2573 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-32D 

WELL DIAMETER (IN) = 
STATIC WATER LEVEL (FT) 
DEPTH TO WATER DURING TEST 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

2 
23.53 

(FT) = 

3.52 

5 
.0001 
1 

SPECIFIC CAPACITY (GPM/FT) = 1.131856 

26.64 
.5 

27.3 

TRANSMISSIVITY: (FT*FT/SEC) 1.046203E-02 
(FT*FT/DAY) 903.9189 
(GAL/DAY/FT) = 6761.766 

USING A STORAGE COEFFICIENT .0001 
NUMBER OF ITERATIONS = 3 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 3.832244E-04 
(FT/DAY) 33.11059 
(GAL/DAY/FT*FT) 219.9708 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-33S 

WELL DIAMETER (IN) = 
STATIC WATER LEVEL (FT) 
DEPTH TO WATER DURING TEST 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

2 
19.48 

(FT) = 

4.3 

10.1 
.01 
1 

SPECIFIC CAPACITY (GPM/FT) = 1.061752 

23.53 
5.5 

72 

TRANSMISSIVITY: (FT*FT/SEC) 1.369754E-02 
(FT*FT/DAY) 1183.468 
(GAL/DAY/FT) = 8852.929 

USING A STORAGE COEFFICIENT .01 
NUMBER OF ITERATIONS = 3 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 1.902436E-04 
(FT/DAY) 16.43705 
(GAL/DAY/FT*FT) 109.1999 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-33I 

WELL DIAMETER (IN) = 
STATIC WATER LEVEL (FT) 
DEPTH TO WATER DURING TEST 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 
WELL-LOSS COEFFICIENT 

2 
19.78 

(FT) 

.9 

5.1 
.09448 
1 

SPECIFIC CAPACITY (GPM/FT) = 2.506266E-02 

55.69 
12 

5.1 

TRANSMISSIVITY: (FT*FT/SEC) 3. 844359E-05 
(FT*FT/DAY) 3.321526 
(GAL/DAY/FT) = 24.84667 

USING A STORAGE COEFFICIENT .09448 
NUMBER OF ITERATIONS = 3 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 7.537958E-06 
(FT/DAY) .6512796 
(GAL/DAY/FT*FT) 4.326788 

THE NUMBER OF WELLS IN THIS RECORD IS 1 



***************************************************************** 
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSIS OF 

SPECIFIC CAPACITY TESTS 
***************************************************************** 

Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized 
technique for estimating the hydraulic conductivity of aquifers from specific 
capacity data, Ground Water, 23(2), pp. 240-246. 

WELL NUMBER MS-33D 

WELL DIAMETER (IN) = 
STATIC WATER LEVEL (FT) 
DEPTH TO WATER DURING TEST 
THE LENGTH OF THE TEST (HR) 
PUMPING RATE (GPM) = 
THICKNESS OF AQUIFER (FT) 
OPEN INTERVAL (FT) = 
STORAGE COEFFICIENT = 

WELL-LOSS COEFFICIENT 

2 
19.79 

(FT) 

4 

5.1 
.09448 
1 

SPECIFIC CAPACITY (GPM/FT) = .6969953 

25.529 
12.15 

6 

TRANSMISSIVITY: (FT*FT/SEC) 1.627869E-03 
(FT*FT/DAY) 140.6479 
(GAL/DAY/FT) = 1052.117 

USING A STORAGE COEFFICIENT .09448 
NUMBER OF ITERATIONS = 4 

HYDRAULIC CONDUCTIVITY: (FT/SEC) 2.713115E-04 
(FT/DAY) 23.44131 
(GAL/DAY/FT*FT) 155.7328 

THE NUMBER OF WELLS IN THIS RECORD IS 1 
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APPENDIX D 

FIELD SCREENING METHODS AND RESULTS 



METHODS FOR FIELD SCREENING OF VOLATILE ORGANIC COMPOUNDS 

1.0 INTRODUCTION 

This appendix provides a summary of the on-site screening analyses for volatile organic 

compounds (VOCs) performed for soil samples collected during the Operable Unit 3 (OU3) 

Remedial Investigation (RI) at NIROP Fridley, Minnesota. The on-site analyses were performed 

using a purge and trap gas chromatography (GC) procedure and provided analytical results on a 

quick turnaround basis. Results of the field GC analyses were used in association with other 

investigative techniques to select environmental samples for analysis by a fixed-base laboratory 

and to aid in evaluating the limits of VOC contamination. 

The following attachments are included as part of this appendix: 1) method detection limit (MOL) 

study summary; 2) initial and continuing calibration summaries; 3) quality control (QC) check 

standard results; 4) internal standard (IS) area summary for diluted and reanalyzed samples; 5) 

summary of blank analyses for each sample group; 6) matrix spike recoveries; 7) field duplicate 

results; 8) laboratory duplicate results; and 9) instrument logbook photocopies. 

2.0 EQUIPMENT CONFIGURATION 

The sample screening analyses were performed in the on-site field trailer using a Hewlett-Packard 

(HP) model 5890 GC equipped with a 30-meter, 0.25 mm capillary column (Rtx-624) and using 

photoionization and electron capture detectors (PIO and ECO, respectively) in series. Sample 

introduction was accomplished via a 24-port Tekmar ALS 2016 autosampler coupled to a Tekmar 

3000 purge and trap controller. HP ChemStation software, a computer, and a laser printer were 

used to collect, report, and print chromatographic data. Ultra high purity (UHP) helium and 

nitrogen gases were used in the instrument makeup, sampling purging, and carrier gas lines. 

The draft work plan initially proposed a headspace analysis method for field screening at NIROP 

Fridley, which included SOP speCifications for a narrowbore capillary column and ambient oven 

cooling. However, the work plan was revised to accommodate recommendations for the use of 

purge and trap methodology, which preconcentrates the sample for a greater injected quantity and 

is optimally configured using different instrument accessories than those used for headspace 

analysis. Consequently, during the initial field analytical equipment set up, the ECO was 

configured to operate without dilution of the column effluent, which maximized sensitivity for 

0.1-1 



dichlorinated compounds but caused saturated response for trichlorinated and tetrachlorinated 

species. In addition, the GC was installed with only ambient oven cooling for use with the 0.25 

mm Ld. narrowbore column because of a historical lack of success with equipment vendors who 

attempted to install cryogenic cooling in a field GC. Although acceptable for headspace analysis, 

this configuration produced less than optimal peak separation of target compounds in the early 

part of the chromatogram for purge and trap analysis. Despite these limitations, the field GC 

achieved detection limits superior to (lower than) the fixed-base laboratory for several chlorinated 

compounds and was also able to qualitatively identify the site-specific target compounds present 

in NIROP Fridley soil samples. 

3.0 SITE-SPECIFIC TARGET COMPOUNDS 

The instrument was calibrated for detection of the site-specific target compounds of concern 

(COCs) listed in Table 0.1-1. Primary COCs were selected based on the chemicals historically 

detected or used at NIROP Fridley. Groundwater data indicated that trichloroethene (TeE) and 

tetrachloroethene (PCE) are the most pervasive VOCs present at the site. These two VOCs were 

found in association with other chlorinated ethenes that are TCE and PCE degradation products. 

Therefore, the list of primary COCs for the field screening analysis was comprised of TCE, PCE, 

their associated degradation products, and other common solvents. Field analysis also required 

reporting results for other compounds found on EPA's routine Target Compound List, although 

chloromethane and chloroethane were not detectable using the ECO or PIO. 

4.0 METHOD DETECTION LIMIT STUDY 

A method detection limit (MOL) study was performed for all target compounds to determine 

appropriate reporting limits and lower quantitation limits for all target compounds. The results of 

the MOL study are presented in Attachment 1. 

Prior to calculating MOLs, statistical outlier tests were conducted using the measured MOL 

standard concentrations. To determine whether the largest (or smallest) reported concentration 

was an outlier, the ratio was computed of the largest minus second largest value (or smallest 

minus second smallest) to the largest minus second smallest (or smallest minus second largest). 

Critical values for the test statistic were obtained from Table A-8e in Dixon and Massey's 

Introduction to Statistical Analysis (McGraw-Hili, Inc., 1983). Outlier values were excluded from 

all calculations of the MOL, mean, standard deviation, and range in Attachment 1. 

0.1-2 



TABLE 0.1-1 

CHEMICALS OF CONCERN FOR FIELD GC ANALYSIS 
NIROP FRIDLEY, MINNESOTA 

Primary Chemicals of Concern 

Volatile Organic Abbreviation CAS Number Detector 

Compound (VOC) 

vinyl chloride VCI 75-01-4 PIO 
1,1-dichloroethene 110CE 75-35-4 ECO 
trans-1,2-dichloroethene t120CE 156-60-5 ECO 
cis-1,2-dichloroethene c120CE 156-59-4 ECO 
1,1,1-trichloroethane 111TCEa 71-55-6 ECO 
carbon tetrachloride CCI4 56-23-5 ECO 
benzene Ben 71-43-2 PIO 
trichloroethene TCE 79-01-6 ECO 
toluene Tol 108-88-3 PIO 
tetrachloroethene PCE 127-18-4 ECO 

Other Chemicals of Concern 

Volatile Organic Compound Abbreviation CAS Detector 

(VOC) Number 

bromo methane BrMe 74-83-9 ECO 
acetone Ace 67-64-1 PIO 
methylene chloride MeCI2 75-09-2 ECO 
carbon disulfide CS2 75-15-0 PIO 
2-butanone 2-but 78-93-3 PIO 
chloroform CHCI3 67-66-3 ECO 
1,2-dichloroethane 120CEa 107-06-2 ECO 
4-methyl-2-pentanone 4Me2P 108-10-1 PIO 
1,1,2-trichloroethane 112TCEa 79-00-5 ECO 
2-hexanone 2-hex 591-78-6 PIO 
chlorobenzene CIBen 108-90-7 PIO 
eth}'lbenzene Eben 100-41-4 PIO 
o-xylene/styrene o-xyl/Sty 95-47-6/ PIO 
m,p-xylenes M&P 1330-20-7 PIO 
bromoform CHBr3 75-25-2 ECO 
1,1,2,2-tetrachloroethane 1122PCEa 79-34-5 ECO 

0.1-3 

Method Detection 

Limit (ug/L) 

20 
3.6 
2.5 
3.2 
1.4 

0.22 
0.89 
0.33 
1.1 

0.15 

Method Detection 

Limit (ug/L) 

22 
18 
4.3 
11 
6.9 
3.8 
12 
6.6 
4.6 
6.9 
0.56 
1.1 
5.6 
1.7 

0.28 
0.17 



It should be noted that cis-1 ,2-dichloroethene, 1, 1-dichloroethene, methylene chloride, and 1,2-

dichloroethane exhibited coelutions with other target compounds in the MOL standards which 

prevented accurate area measurements for these substances. Therefore, MOls for these 

compounds were indirectly determined by using calibration factor (area versus amount) 

proportions determined from individual standard runs and adjusting the MOls of nearby target 

compounds unaffected by coelution according to the ratio of the two compounds' calibration 

factors. 

MOls formed the basis for the lower reporting limit for all field screening target analytes on each 

detector. A related quantity, the practical quantitation limit (PQl), was defined for each compound 

as the level below which values are considered to be estimated based on sensitivity limitations. 

The PQl for each compound was set equal to twice the compound's MOL, which is consistent 

with recommendations for the NIROP Fridley field laboratory submitted by the Minnesota Pollution 

Control Agency (MCPA). 

5.0 CALIBRATION SUMMARY 

For the primary COCs, efforts were made to optimize calibration performance for compliance with 

the QC criteria listed in Tetra Tech NUS field screening SOP SF-1.6. COCs other than the site

specific primary COCs were considered to be a lower priority for QC compliance, and more limited 

efforts were applied to optimize their compound separation and quantitative calibration accuracy. 

Therefore, QC data for the secondary COCs are presented for information only. 

Table 0.1-2 contains summary statistics for the frequency of QC compliance for all initial and 

continuing calibration analyses. For each individual initial or continuing calibration, response 

factors and QC data for all target compounds are presented in Attachment 2a (internal standard 

method of quantitation) and Attachment 2b (external standard method). 

The precision and linearity of initial calibrations are measured by the percent relative standard 

deviation (% RSO) of response factors; the closer the RSO value is to zero the more linear the 

calibration curve for a given compound. The precision of continuing calibrations is measured by 

the percent difference (PO) between the response factor observed in the continuing calibration 

standard run on a particular day versus the average response factor from the most recent initial 

calibration. The closer the PO value is to zero the more precise and stable the calibration 

response for a given compound. 
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Compound Coelution? 
(N)one 

(M)oderate 
(S)evere 

PID Detector 
Vinyl chloride N 
Acetone M 
Trans-1,2-dichloroethene M 
Cis-1 ,2-dichloroethene S 
Carbon disulfide S 
2-butanone S 
Benzene S 
Trichloroethene S 
Toluene S 
4-methyl-2-pentanone S 
2-hexanone S 
Tetrachloroethene S 
Chlorobenzene N 
Ethylbenzene N 
M- and P-xylene M 
O-xylene and Styrene M 
ECD Detector 
Bromomethane M 
1 ,1-Dichloroethene M 
Methylene chloride S 
Chloroform S 
1 ,1 ,1-trichloroethane S 
Carbon tetrachloride S 
1,2-dichloroethane S 
Trichloroethene M 
T etrachloroethene M 
1,1,2-trichloroethane S 
Bromoform N 
1,1,2,2-tetrachloroethane N 

Table 0.1-2 

Precision and Accuracy of Initial and Continuing Calibrations 
CTa 003, Fridley, Minnesota 

Initial Calibration RSD Initial Calibration RSD Continuing Calib. % 0 
Using Internal Standards Using External Standards Using Internal Standards 

No. RSDs No. RSDs No. RSOs No. RSOs No. RSDs No. RSDs No. % Os No. % Os 
<= 30 % > 30% > 90% <= 30 % > 30% >90% <=25% > 25% 

2 6 1 7 22 38 
3 5 3 5 17 43 
4 4 5 3 19 41 
2 6 2 6 21 38 
3 4 1 3 5 20 39 
3 4 1 4 4 24 35 
5 3 7 1 35 24 
3 5 8 30 30 

8 4 4 22 38 
1 7 4 4 23 37 
3 5 2 6 17 43 
5 1 2 1 5 2 22 38 
3 5 4 4 33 27 
5 3 6 2 30 29 
4 4 4 4 29 30 
5 3 5 3 39 20 

8 8 19 41 
1 7 1 7 36 24 
3 5 2 6 29 31 
1 7 1 7 34 26 
1 7 1 7 34 26 
1 7 1 7 34 26 
3 5 3 5 13 47 
8 8 44 16 
8 7 1 34 26 
8 7 1 37 23 
3 4 1 5 3 35 25 
1 5 2 2 6 26 34 

Continuing Calib. % 0 
Using External Standards 
No. % Os No. % Os 
<= 25% >25% 

30 30 
32 28 
33 27 
23 36 
17 42 
22 37 
27 32 
22 38 
30 30 
31 29 
20 40 
15 45 
28 32 
24 35 
18 41 
31 28 

-
18 42 
33 27 
26 34 
35 25 
35 25 
35 25 
12 48 
47 13 
33 27 
35 25 
53 7 
46 14 
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TCE and PCE, which are the two most prevalent primary COCs at NIROP Fridley, exhibited 

compliance with initial calibration criteria in every case except one and with continuing calibration 

criteria in most cases. However, other primary and secondary COCs displayed more frequent 

calibration noncompliances on the PIO and ECO. As noted in the table, there is some correlation 

between target compounds that coelute In the calibration chromatograms and the occurrence of 

more frequent problems with RSOs or POs exceeding the SOP's calibration QC criteria. A 

principal reason that RSO criteria were exceeded is because the ECO was operated for maximum 

sensitivity, which in the case of highly sensitive compounds caused the initial calibration 

concentrations to fall above the detector's upper linearity limit. Another reason for the number of 

observed QC exceedances for RSO criteria and PO criteria was that area measurements were 

adversely affected by coelution of target compounds in the calibration standards, which, as 

discussed previously, was a consequence of suboptimal chromatographic peak separations given 

the narrowbore GC column and ambient oven cooling equipment configuration. Oue to these 

problems, which adversely affected calibration accuracy and precision, quantitative results 

obtained for this field screening analysis project are generally considered to be estimated values. 

6.0 QUALITY CONTROL CHECK STANDARD RESULTS 

After each initial calibration was performed, an independent QC check standard was analyzed for 

selected compounds to verify accuracy and integrity of reference standards and acc~racy in the 

dilution and analysis of calibration standards. Attachment 3 presents true values, observed 

concentrations, and percent recoveries for the QC check standards. (Note that hard-copy 

printouts of QC check standards run on July 13 and July 23 were misplaced and could not be 

regenerated because the misplacement of these printouts was noted after return of vendor

supplied data processing software.) QC check standard recoveries for TCE were within the SOP's 

50 to 150 percent acceptance window. Other COCs exceeded these criteria in one or more runs. 

ConSistently high recoveries for 1, 1-dichloroethene appear to be affected by the coelution 

problems discussed earlier. The cause of several high recoveries on the PIO may also be related 

to coelutions. 

7.0 INTERNAL STANDARD AREA EVALUATION 

Internal standards (ISs) were added to each calibration standard, field sample, or QC sample 

before analysis. For each field or QC sample, the area recoveries of all internal standards were 

compared to the 50 to 200 percent control limits designated in the field analysis SOP. Recoveries 
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that were outside the acceptance window triggered sample reanalysis. A summary of IS areas 

and recoveries for each reanalyzed or diluted sample is presented in Attachment 4. 

For each sample that was rerun, chromatograms were evaluated to determine if IS recoveries 

were biased from coelutions or integration error. For each sample, the data believed to be the 

most accurate were then selected to be reported from either the initial analysis, reanalysis, or a 

diluted analysis. In some cases, external standard quantitation (Le., calculation of results without 

using internal standard areas) was performed to mitigate the effects of sample components that 

coeluted with and adversely affected internal standard areas. Coelution problems and external 

standard quantitation are footnoted where applicable on the reanalysis summary table. In 

conjunction, an evaluation of external standard-based calibration statistics for RSD and PO is 

presented in Attachment 2b to document calibration accuracy and precision associated with those 

sample results that were calculated using the external standard quantitation method. 

8.0 SUMMARY OF BLANK ANALYSES 

Complete laboratory and field QC blank results are presented for each sample analysis group in 

Attachment 5. Table 0.1-3 summarizes the contaminants detected in each type of field QC blank 

or laboratory blank. Chloroform was the most frequently detected compound in laboratory method 

blanks but was not found in field QC blanks. This compound appears to have been present at 

levels below 10 ug/L in the reagent water used in the field laboratory. The reported blank results 

for 1,1, 1-trichloroethane and carbon tetrachloride are a consequence of chloroform coeluting with 

these compounds in the calibration mixture analyses. However, individual standard runs for 1,1,1-

trichloroethane suggest a slightly shifted (later) retention time compared to chloroform, and it is 

probable that the detected blank contaminant peak is actually chloroform and not the other two 

substances. 

Bromomethane was detected in method blanks and trip blanks at similar frequencies 

(approximately one-third of all blanks). Because bromomethane was not among the reagents 

used in the field laboratory, the detection of this compound may be caused by an unknown but 

unrelated VOC contaminant that has a retention time very close to that of bromomethane. 

Other field screening blank contaminants were detected very infrequently. Several compounds 

were reported on the PIO (acetone, trans-1,2-dichloroethene, and 2-butanone) in blanks analyzed 

during a brief period when the PIO detector was suspected to exhibit a temporary problem with 

retained water peaks in the purge and trap plumbing system, suggesting that these contaminants 
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Compound 

Vinyl chloride 
Bromomethane 
1 ,1-Dichloroethene 
Acetone 
Methylene chloride 
Trans-1,2-dichloroethene 
Cis-1,2-dichloroethene 
Carbon disulfide 
2-butanone 
Chloroform 
1 ,1 ,1-trichloroethane 
Carbon tetrachloride 
Benzene 
1 ,2-dichloroethane 
Trichloroethene 
Toluene 
4-methYI-2-pentanone 
Tetrachloroethene 
1 ,1 ,2-trichloroethane 
2-hexanone 
Chlorobenzene 
Elhylbenzene 
M-andP-xylene 
O-xylene and Styrene 
Bromoform 
1,1,2,2-lelrachloroelhane 

Table 0.1-3 

Summary of Field Screening Blank Analyses 
CTO 003, Fridley, Minnesota 

Method Blanks Trip Blanks Batch Blanks 
Detection Range of Detection Range of Detection Range of 

Frequency Conc.(uQ/LI Freauency Conc./ua/LI Freauency Conc~uQ/U 

19/63 22 - 69.5 17/56 22.3 - 47.7 1/4 23 

3/63 36.1 - 154 

8/63 2.7 - 38.4 1/56 2.8 

7/63 16.6 - 311 1/56 73.1 
6/63 10.7-201 1/56 249 1/4 129 
46/63 4.3 -16.6 
46/63 1.6 - 6.0 
46/63 0.25 - 0.96 

1/56 1.5 

2163 0.49 - 0.75 2156 0.91 - 1.4 
1/63 1.6 
2163 9.0 - 48.5 

2163 9.9 - 88.7 

Source Water Blanks 
Detection Range of 

Freauency Conc.(uglLl 

0/3 

I 



may be merely instrument artifacts. Carbon disulfide was detected in seven blank analyses and 

may have been an ambient contaminant in the laboratory atmosphere over the brief timeframe 

during which this compound was more frequently detected. 

TCE was detected in only two laboratory blanks and in only two trip blanks. The trace blank levels 

detected (0.5 and 0.8 ug/L in method blanks and 0.9 and 1.4 ug/L in trip blanks) were not 

specifically noted by the analyst to be related to residual cross-contamination in the purge and 

trap vessels or plumbing. In accordance with the SOP, the analytical sequence was continually 

monitored to ensure that actions were taken (decontamination and/or sample reanalysis) in cases 

where there was a possibility of a high-concentration preceding sample run causing residual 

instrument contamination and a carryover "memory effect" in the next analysis. 

9.0 SUMMARY OF MATRIX SPIKE ANALYSES 

Attachment 6 summarizes the percent recoveries obtained for all laboratory matrix spikes run for 

this project. The SOP QC limits of 50 to 150 percent were met for seven out of 27 TCE 

recoveries. In general, matrix spike recovery outliers for TCE more frequently indicated low rather 

than high recoveries and were in a range lower than or similar to the low recoveries also observed 

for T9E in the QC check standards. This supports the hypothesis that low TCE recoveries were a 

systematic problem caused by a low bias in the measured IS area in the associated continuing 

calibration, which was attributable to coelution with a target compound on the ECO. 

Two out of 27 matrix spike recoveries were observed to be zero for 1, 1-dichloroethene, which 

could suggest an isolated sample matrix effect. With chlorobenzene, 14 out of 27 spike 

recoveries were greater than the 150 percent upper QC limit, which correlates with a similar trend 

of five out of six high recoveries occurring for this compound in QC check standards. With 

benzene, 15 out of 27 matrix spike recoveries were less than the 50 percent lower QC limit. The 

cause of the low benzene recoveries did not appear to be calibration standard area coelutions 

involving benzene, since the associated QC check standard recoveries for benzene were below 

QC limits in only one out of six analyses. 

10.0 SUMMARY OF FIELD DUPLICATE ANALYSES 

Attachment 7 summarizes the relative percent differences (RPOs) obtained for all field duplicate 

results that were positively detected in either the original or duplicate analysis. Overall, general 

qualitative agreement was indicated by the duplicate results. The SOP QC action limit of 150 
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RPD was exceeded in only one out of 95 positive duplicate results. The QC warning limit of 50 

RPD was exceeded in 26 out of 95 positive results. 

There were 38 duplicate pairs for which a positive result was obtained for one sample and a 

nondetect result was obtained for the companion analysis. However, in the majority of these 

cases, the positive results for the companion analyses were within a factor of two of the detection 

limit. One exception was the detection of 2-butanone, carbon disulfide, and trans-1,2-

dichloroethene in the field duplicate of sample 003SB03204 but not in the original analysis. In this 

case, many extraneous peaks occurred on the PID chromatogram in the duplicate run, and 

examination of chromatograms suggests that positive results were possibly artifacts from residual 

water peaks that were found only in one analysis. Another anomaly occurred with the detection of 

1,2-dichloroethane in the sample 003SBP1009. However, the detection limits for this compound 

are uncertain due to significant coelutions in the calibration standard, so that the positive result 

might be closer to the true detection limit than indicated by the reported values. The only 

significant anomaly that did not appear to have an assignable cause occurred for PCE in sample 

003SBP0907. In this sample, a positive PCE result of 90 ug/kg was reported for the original 

analysis, but a nondetect result was reported for the field duplicate. 

11.0 SUMMARY OF LABORATORY DUPLICATE ANALYSES 

Attachment 8 summarizes the relative percent differences (RPDs) obtained for· all laboratory 

duplicate results that were positively detected in either the original or duplicate analysis. Overall, 

general qualitative agreement was indicated by the duplicate results. The SOP QC action limit of 

150 RPD was not exceeded in any of the 34 positive duplicate results. The QC warning limit of 50 

RPD was exceeded in 7 out of 34 positive results. 

There were 5 duplicate pairs for which one positive result was obtained and a nondetect was 

reported for the companion analysis. However, in all of these cases, the positive results reported 

for the companion analysis were within a factor of two of the detection limit. 

12.0 CHRONOLOGICAL ACTIVITIES LOGBOOK 

Attachment 9 contains photocopies of applicable pages from the instrument logbook number 

1222. This includes a chronological injection record for instrument runs, standard preparation and 

certification records, a daily log of actiVities and events occurring during startup, maintenance, 

troubleshooting, sampling, and analysis, and percent dry weight determinations. 
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13.0 DATA REPORTING 

Appendix 0.2 contains spreadsheet data summaries for all sample analyses arranged in 

chronological order of analysis. The reported results have been adjusted for percent moisture, 

sample weight, and dilutions. The results have also been qualified based on blank contamination. 

Qualification for blank contamination was performed by applying the "five-times" criterion 

described in the U.S. EPA Region 5 SOP for Validation of CLP Organic Data to the maximum 

concentration of each target compound detected in one or more associated blanks. One or more 

results associated with 21 samples were qualified as rejected, R or UR, based upon interference 

caused by large peaks which may have obscured peaks associated with the qualified compounds. 

Positive results were also qualified as estimated based upon concentrations reported above the 

upper calibration limit or below the PQL. Raw chromatograms and integration reports to support 

these sample results will be kept on file by Tetra Tech NUS. 

14.0 DATA CORRELATION 

VOC sample results from the fixed-base laboratory were compared with field screening results 

from the same locations. Because of the previously noted problems with linearity and coelutions, 

the degree of correlation of screening and confirmation results was found to be qualitative rather 

than quantitative. Qualitative agreement was best illustrated for TCE, one of the primary 

compounds of concern at NIROP Fridley. 

To compare the TCE data sets, it was first necessary to censor the paired screening/confirmation 

data points below the lower concentration limits at which the intrinsic detection limits of either the 

field method or the fixed-base laboratory method might not be reliable for compound detection and 

result comparison. For the field screening data, there was a systematic low bias for TCE by 

factors ranging from two to four as noted above for matrix spikes and QC check standards. 

Therefore, there was justification for censoring data at two different limits by considering only 

result pairs in which either the field TCE value was above 1.5 ug/kg or the fixed-base laboratory 

value was above 8 ug/kg. 

This modified TCE data set revealed 100 percent qualitative agreement, as indicated by the 

observation that all samples with positive TCE results greater than 1.5 ug/kg for the field analysis 

were positively detected by the fixed-base laboratory; likewise, all samples with positive results 

greater than 8 ug/kg for the fixed-base laboratory were positively detected by the field laboratory. 

Although acceptable qualitative agreement was found, the quantitative correlation was marginal, 
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which is a reflection of the fact that TCE results by one method were often up to an order of 

magnitude higher or lower than corresponding results of the companion method. 

The probable reasons for TCE's poor quantitative correlation include the previously-discussed 

problems with field screening calibration nonlinearity and peak coelutions in conjunction with 

inhomogeneity of the soil. The samples that were split may have been very inhomogeneous due 

to the manner in which VOCs must be collected with minimal handling (no stirring or mixing is 

allowed before aliquots are taken). In addition, any inhomogeneity effects would be enhanced by 

the nature of residual subsurface contamination in that the contamination may be influenced by 

attenuation from migration effects, degradation/weathering, and smearing by fluctuating water 

levels over time. 
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ATTACHMENT 0.1 

METHODS OF FIELD SCREENING FOR 

VOLATILE ORGANIC COMPOUNDS 



ATTACHMENT 1 

MDLs 



,-----
PID COMPOUNDS 0.99t MDLs 

vinyl chloride 20.092 
acetone (coelutes) 17.689 
trans-1,2-dlchloroethene 2.461 
cis-1,2-dichloroethene 
carbon disulfide (coelutes) 10.724 
2-butanone (coelutes) 6.939 
benzene 0.890 
trlchloroethene (PID - MDL NlA) 0.285 
toluene (coelutes) 1.149 
4-methyl-2-pentanone (coelutes) 6.622 
2-hexanone 6.857 
tetrachloroethene (PID - MDL N/A) 0.320 
chlorobenzene 0.557 
ethylbenzene 1.123 
m-xylene (coelutes) 1.687 
p-xylene (coelutes) 1.687 
o-xylene (coelutes) 5.582 
~~~~!1_~J coelutes) 5.582 

METHOD DETECTION LIMITS FOR HP-5890 
August 4, 1997 Runs (N = 8) 

Individual Run Measured Concentrations 
Conc. Ran~e Mean Conc. 008R0101 009R0101 007R0101 022R0101 012R0101 013R0101 

20.904 28.808 25.473 30.940 31.875 38.129 17.225 31.108 
19.200 11.523 2.702 10.805 9.890 outlr-47.92 8.939 11.239 
2.564 2.916 1.908 2.426 2.915 4.473 2.917 3.715 

8.695 56.107 58.655 59.296 58.987 57.762 50.602 54.216 
5.626 36.304 37.953 38.368 38.168 37.375 32.742 35.081 
0.874 1.174 1.017 1.017 1.010 outlr-4.239 1.787 1.255 
0.240 0.322 0.266 0.424 0.444 0.231 0.441 0.276 
0.970 2.327 2.061 2.077 2.005 outlr-6.910 2.016 2.594 
5.591 13.417 11.879 11.973 11.560 outlr-39.83 11.623 14.952 
6.996 6.162 3.851 4.062 4.334 10.847 5.161 7.712 
0.288 0.444 0.471 0.351 0.459 outlr-2.776 0.346 0.631 
0.667 0.680 0.731 0.780 0.984 0.770 0.641 0.639 
1.114 1.246 1.251 1.301 1.637 outlr-4.653 1.098 1.237 
1.826 1.987 1.889 1.999 2.330 outlr-6.503 1.689 1.900 
1.826 1.987 1.889 1.999 2.330 outlr-6.503 1.689 1.900 
5.640 3.589 2.664 3.456 2.945 7.831 2.256 2.464 
5.640 3.589 2.664 3.456 2.945 7.831 2.256 2.464 

---

014R0101 015R0101 
21.388 34.329 
15.185 21.902 
2.057 2.916 

53.230 outlr-37.21 
34.443 outlr-24.07 
0.912 1.218 
0.203 0.289 
2.564 2.975 

14.779 17.151 
7.041 6.288 
0.343 0.507 
0.317 0.577 
0.542 1.656 
1.139 2.965 
1.139 2.965 
2.191 4.902 
2.191 4.902 --

,--- ----"fCD COMPOUNDS 0.99t MDLs Conc.Range Mean Conc. 008F0101 009F0101 007F0101 022F0101 012f0101 013F0101 .014F0101 015F0101 
bromomethane 22.328 26.685 45.162 34.082 44.456 43.224 60.767 40.089 45.431 43.843 49.407-
1,1-dlchloroethene 
methylene chloride 
chloroform (coelutes) 3.775 3.811 8.585 9.345 9.413 9.293 5.865 9.676 9.104 8.526 7.460 
1,1, i-trichloroethane (coelutes) 1.373 1.386 3.122 3.398 3.423 3.379 2.133 3.519 3.311 3.100 2.713 
carbon tetrachloride (coelutes) 0.220 0.222 0.500 0.544 0.548 0.541 0.341 0.563 0.530 0.496 0.434 
1,2-dlchloroethane 
trichloroethene (ECD) 0.331 0.343 0.796 0.595 0.938 0.891 0.777 0.847 0.862 0.785 0.676 
tetrachloroethene (ECD) (coelutes) 0.148 0.142 0.564 0.601 0.600 0.564 outlr-O.741 0.560 0.530 0.473 0.616 
1,1,2-trichloroethane (coelutes) 4.586 4.404 17.442 18.591 18.565 17.469 outlr-22.94 17.346 16.411 14.653 19.056 
bromoform 0.275 0.300 0.776 0.671 0.748 0.854 0.971 0.760 0.752 0.703 0.748 
1,1,2,2-tetrachloroethane 0.166 0.195 1.125 1.090 1.136 1.163 1.221 1.147 1.114 1.026 1.100 --
outlr - Result is excluded from calculation and is a statistical outlier. 
Tetrachloroethene and Trichloroethene are reported from the ECO, so MOLs given for the PIO are for comparison purposes only. 



ATTACHMENT 2a 

CALIBRATION SUMMARIES 

INTERNAL STANDARD METHOD 



INITIAL CALIBRATION SUMMARY 
July 11, 1997 

RELATIVE RESPONSE FACTORS 
STD.1 STD.2 STD.3 STD.4 STD.5 

level 1 level 2 level 3 level 4 level 5 
area conc. aroa cone area cone. area conc. area cone. 

5s;~_-I_I~r;:;;~~J ;; +;~~~- f ~;_1~~;-J~-E ;~un; j 
level 1 level 2 level 3 leve14 levelS 

PID COMPOUNDS AVE. RRF % RSD area conc. r-: area"~r_ area _. conc. _ ~.. cone area cone 
vinyl chloride . NA ___ !c210E+06 rf965E-Ol 6.72SE-01 NA 9.596E-01 28.2 NA 0 23659 25 33052 50 48019 100 NA 0 
Icetone (coelutesL_____ NA NA 5.518E+OO 4.531E+OO NA 5.024E+00 13.9 NA 0 NA 0 472227 129 928523 287 NA --+--0 
trans-1,2-dlchloroethene NA 6.755E+01 7.195E+01 6.758E+01 - NA 6.903E+01 3.7 NA __ Q~~ __ .. _~ 7159~~ ~-_J~ ~_ ::'~=-NA _- --:Q' 
c1S:-1,2-dlchloroethene ~.. NA 1_254E+02 ?:.!05E+Qt ~~OE~Qf_ =~:::~.465E+01 42.5 -TA-- ___ 0 490441 5 708963 15 1847460 45 NA 0 
carbon disulfide (coelules) NA _~ __ . 9. 700E-Ol_ !~~!~!QQ ___ NA _ .!.1!~E+OO ~: 7 _ 0 0 254 508 0 
~:~uta!!!1~ ~'?!!!!!!!l______ NA __ NA" __ l~~~+OO~J~~~+OO ___ ~ 1.841E+OO 26.7 _ NA 0 NA 0 163452 165 515591 330 NA 0 
benzene NA NA 1.236E+02 1.271E+02 NA 1.254E+02 2.0 _L-.NA 0 .. __ NA _ 0 409923 5 1815837 20 NA 0 

IfrIc~loroeili~ne-~1[ :;'IIDL N/AI NA '2:f57E+01 i'744E+iIT 1002E+02 u-- NA 5.307E+01 -78.3 I NA 0 33745 _ m ~ 99357 572308 8 NA 0 
toluen!Jcoelutesl NA NA 7.595E+01" 2.021801' NA 4.808E+ol--s2.0 -~---Q NA 0 1108454 22 793630 ---55 -- NA --- 0 

!:!!Ierl!Y!=!~noniTcoeluteSf NA NA __ r-J:29~~:!:Qi lillg!QQ_~~NA_-~f4!E+00 80.9 0 0 i2U!JII3IDD~" 315 Q 
2-hexanone NA NA 9.380E+00 5.639E+OO NA 7.509E+OO 35.2 NA 0 NA 0 622234 100 805349 200 NA 0 
tetnlc/ilOil;efliiiiie if.!D M"'DLNiA' -- - NA- -U45E+0'1- -5.3S8E+Ol- 1.536E+Q2 -~ 7.553E+01r--92.3 NA 0 30433 _____ ~ 142176 4 877257 _ ~ ___ NA 0 
chlorobenzena---- -.-: ___ --":...:J -- --NA- 3.535E+013:809E+01 3:9S0E+01 .. - NA- rnSE+01 r-S:& ~--NA 0 59207 2 157288- "4 434026 8 NA 0 
eth~enzene ----- - - - - --- - NA - NA 2.798E+01 T897E+01--NA 2.347E+01 r--vt NA ONA -- - ---0 144429 5 520967' ____ ~ __ NA_ 0 

i~:!}'!ene[coelutes) __ = _~ -___ ~- __ NA _.....:..r:::':-NA ---=_l~Q~+oL ~~~1EQ1::: NA= ~F+01 ~ r--w:"- - -0 NA u -~"0W647 - - 10~ 40 NA 0 
11!:~!!!!I~oeluteS) ___________ ~ ____ !:!~ ____ ~.20~~~Q! ~~~!~Q! __ NA __ ~¥:~~E+QL-~!.4 _ _.Q 0 10 40 0 
.'?:!!Y!!!!! I~oelute!l ______________ ~~ _____ ~~ ___ ~~~~~~Q1 ~.Ql~~!Ql . NA ____ ~~~~~~Q! ---JE NA j 0 NA 0 256439 10 1108332 40 NA 0 
!!!Yr!!'I! 1t;~!!!!~!!L NA ___ ~~ __ ~.~~~~!Ql ~Q1~!;:+Ql_ /II~ ___ ~!~!.Q~ ~:? 0 l~illll.t1llHJ __ .Q kI2!iil43Vi __ !Q ;11108332.;-- ~ii UlI:JNA:,11l1 0 

level 1 level 2 level 3 level 4 levelS 

area cone. area cone. arBa cone. area cone. area cone. 

U::~JT:- I -:::~=[ ::-'-~;:;~I ~:l::~l-~:L---=--:-- f:: J ___ l __ J __ ~ ______ ..r ___ . __ 1_ . ____ _ 
STD.1 STD.2 STD.3 STD.4 STD.5 
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PIO "nUDnll .. "., 

Ivlnyl chloride 
lacetone 
Itrans-1 
Icls-1, 
Icarbon disulfide 

~~~ 
t (PI[I - MOL NlAI 

:oluene 

I (PIO - MOL N/AI 

ICAL2WK4 

INITIAL CALIBRATION SUMMARY 
July 13, 1997 

8TO.1 

NA 
NA 
NA 
NA 
NA 

8TO.1 

RELATIVE RESPONSE FACTORS 
8TO.2 8TO.3 8TO.4 

8TO.2 8TO.3 8TO.4 

STO.5 

8TO.5 

Iev811 

18V811 

18V812 (evel3 leval4 levelS 

.,::=::.=...-~ cone.. _ area cone. _ area cone. 

78526 ~ 66368~= NA i ~1 
74130_.J~.L.D~Ll~_L~._ .!QQJ 

18V812 (aval3 level 4 Iev81S 

II. VE. t~ F % RSI are. COlIC. are. COlIC. area cone. are. cone. are. cone. 

level 1 level 2 level 3 luvel4 levelS 



INITIAL CALIBRATION SUMMARY 
July 23, 1997 

RELATIVE RESPONSE FACTORS 
STO.l STO.2 STO.3 STO.4 

STO.l STO.2 STO.3 STO.4 
023F0101 024F0101 025F0101 026F0101 ECO COMPOUNDS 

bromoiiiiilhane- ._----~-- NA 3.309E+OO 8.874E-Ol 4.608E-O j 
l,l-dlchloroethene 
!!!eth~~~~~ii~.riife ... 
c!!!~rofo~J~oeh,I~ __ 
1,!,! -trlc!!~~oet~l!ne (coe 
carb~!!.!~~I!!~rl!fe {~ 

_._-
_._--

lutes;-:::: 
lutes _ 

l,2-dlchloroethane 
t.1c!!loro~herieir~QL~ 
tetrl!~hJ~~~!~!l1e {~~ 
!!!.~:!r!~!!!or0l!than! l£~ 

--' 0--
coelutes 
lutes ---

bromoform 
1;f,~:~:tet;~chloroet~~!!! 

. _----- -

ICAl3WK4 

-
-

, .. 

f--. 

--
... _. 

---NA' 9,151E+OO 
f--':'NA~~_ 1.213E+OO 

5,688E+Qf' NA 
NA 1,564E+02' --_.-
NA 9,777E+02 

-NA--

~+O2 
_.- NA-·· 

"a:S71E+01 
1.797E+02 1,645E+02 
5,616E+OO - 5.314E+OO 
T589E+01~ 1.061E+01 
~:§!~:!:Q!_ . 3,812E+QQ . 

5,538E+OO 
6,414E-01 

..t,130E+01 . 
1,145E+02 
6.958E+02 
2:329E+OO ' 
8,714E+01 
1,456E+02 
:'Ui28E+OO 
7,871E+OO 
~,QI~~OO 

3,438E+O o 
1 6,085E-O 

3.650E+O :;-
·l.006E+O :2 

2 
a 
l' 

6.396E+O 
1.244E+O 
7,319E+O 
1.177E+O 
3:786E+O 
7:048E+O 
I~~~+Q 

2 
a 
o 
o 

level 1 level 2 level 3 level 4 levelS 

level 1 level 2 level 3 level 4 levelS 

STO.5 

level 1 level 2 level 3 level 4 levelS 

area cone 

~~~~~I~: 
STO.5 

027F0101 AVE.RRF area cone 

1.97""~ .. "".., 
100 6987101 1S0, 

1 161E+OO 4822E+OO 45 327~081 . ··1201 

! !~~~~QQ ,:4~~:;~ !QQ 4225541 iScii 
43,8 NA 01 
~:! Ii';!tNA .\1,r 'I NA t !,238E +Q~ -, 01 

NA 7,710E+02 ~,~ 0 

4:83~;,+QQ fl!~~~:~ 100 17079700 1S0 
8 NA 0 

--NA . 1,519E+02 8.3 NA 0 
. NA . 4.836E+OO 258 :;~'···NA·.r;;~· 0 

NA 2535E+Ol ~ NA -I 0 
.. NA ii:490E +00 ~ NA 0 



DATE: 

CONTINUING CALIBRATION SUMMARY 
July 13 to July 23 , 1997 

07/14/97 07/14/97 

2 

07/15/97 

3 
INITIAL CALIBRATION 055R0101 079R0201 086R0101 

PIO COMPOUNDS AVERAGE RRF "10 RSD RRF 'Yo ~_, RRF % 0 RRF % 0 

07/15/97 

4 
006R0301 

RRF 

07/16/97 

5 
009R0101 

%0 RRF 'YoD --.--- - ----_.-
5.1S3E-Ol -10.2 1.703E+00 198.7 

07/16/97 

6 
013R0101 

RRF 0;' D 

8.458E-Ol 47.4 vinyl chloride __ _ .2:?39~~ 29.9 4.620E-Ol :~I- 4.~~~.'!!. _ -25.5 6.864E-Ol 19.6 - ------- - ------ ---.. _-
3.996E+00 32.5 2.183E+00 -27.6 ------ -- .. ---~.(coelute.) . __ .. __ .3.0!5E:!"00f- 0.2 2.362E+00 -21.6 ... ~858~+00 -38.4 3.422E+OO _'3_._5t-t-_2-=.34_4_E+_0_0 _ -22! 

tran.-1,2-dlchloroethene 3.941E+Ol 3.2 2.999E+Ol _~~ _ .. ~~~§:!".'!!. -8.6 4.714E+01 19.6 3.726E+01 _-5_.5 ___ ~:_97_8_E:!:.'!!. 26.3 3.810E+Ol -3.3 
~-dlchloroethene 4.082E+Ol 44.1 2.785E+Ol -31.8 2.831E+Ol -30.7 3.635E+Ol -10.9 
carbon disulfide (coelute.) 1.008E+00 27.7 7.049E-Ol -30.1 __ 1:.!65E-0! -28,! _ 1.201E+00 19.1 

2~~uta~~~.lcoelute'1 ____ +.--!:552E+00 27.7 1.085E+00 -30:~ __ .!:!03E+.'!.'! -28.9 1.849E+00 19.1 

~~~~~ ________ . _____ ~~7E+0! __ '~~ _ ~!~~:!:.'!' -17.6~~~.'!§!Q.! __ 3.2 !:!'1E+0! 52.2 
!~hlo~~ethene (PID: MOL NlA) 3.323E+Ol __ 38.~_~~~~§.!.'!! _~~~~~:~~~§:!".'!! -=!.!7 __ .!~~E+O! -2.7 
~u!.~e (coelute.) 2.623E+Ol _~?:~_ 3.0?~§:!:.'!!_!'?~~Q~~§:!:.'!!' -22.7 _~~54E:!:.'!! 46.9 
~~f~~:pentanone (coelute. 4.508E+00 46.5 ~~~~~:!:.'!.'! __ . !~~ _~~~~~!.'!.'! -23.4 _ 6.573E+00 __ ~.8 
2-hexanone 2.569E+00 68.8 3.024E+00 17.7 2.112E+00 -17.8 2.S41E+00 -1.1 ------- _ .. - ... ----- .... -------- .-_._- - _.- .------- -_. __ .- ------
tetr~~!lIor~~~~ ~!!!: MOI,.~ __ .!!4SE+~ ~!l32 ~.?96E~!l! -42.9 _! !~~.§~!l! _~63.8 _ 2.323E+01 -26.1 
~~oro~~~~ne ____ . __ . 1.867E+Ol 19.8 ~7E:!:.'!! 24.6 .. !:120§!!l! -7.9 1.963E+01 5.2 

~!J~~~~~ene __ .. _ .._ _ 1.502E+0! 26.7 3357§:!:!l! 123.5 _!33~§!!l! .-=!!.:~ __ '.838E+01 22.4 

2.927E+Ol 
7.409E-Ol 

-28.3 
-26.5 

1.140E+00 -26.5 
6.361E+01 
2.685E+Ol 

-1.3 
-19.2 

2.189E+Ol -16.6 ------- ------
3.733E+OO -17.2 ----- ----- - . 
2.8SSE+00 11.1 
1.421E+Ol -54.8 

3.529E+Ol -13.6 
8.931E-Ol -11.4 
1.37SE+00 -11.4 
7.668E+Ol 18.9 ---------- -------
3.290E+Ol -1.0 
4.S89E+Ol 75.0 

. -._-------. -------
7.827E+00 73.6 - - ------ ,-_._---
3.081E+00 19.9 
2.491E+Ol 

1.678E+Ol -10.1 2.0S8E+Ol -------- ---_. - .. -------. 
1.51SE+Ol 0.9 1.918E+Ol 
1.2S0E+Ol -40.6 2.497E+Ol 

3.055E+Ol -25.2 -------- -----
7.733E-Ol -23.3 
1.190E+00 -23.3 
7.609E+Ol -------
3.442E+Ol 
1.853E+Ol 
3.159E+00 
4.076E+00 
4.S63E+Ol _. - -------
1.376E+Ol 

1.176E+Ol 
..... -------

1.356E+Ol 

18.0 
3.6 

-29.4 
-29.9 
58.6 
4S.1 

-26.3 
-21.7 
-35.6 !!!.-~~~~~~~~~u1e.) _.__ ___ __ ~:.!06E+Ol 22.0 __ r-9.262E+00 -56.0 !:?~!.§!!l! -15.9 ._ 2.4~E+0! 18.5 

~:~~~e(coelu1e.) ________ ~106E+0! 22.0 9.262E+00 -56.0 . !l~!§:!:.'!! --=~9 . _~~§.!..'!! _!~~ 1.250E+Ol -40.6 2.497E+Ol 

-20.8 
10.3 
27.7 
18.6 
18.6 1.3S6E+Ol -35.6 

2.578E+Ol -0.6 2.238E+Ol -13.7 --- -- ._------- ----~~~~ 1~~!!!1.~~ _____ . 2.593E+Ol 1.6 ~~~!.§!.'!! .. _~:~ ~~~~§+O! -0.9 _ 2.50!E+01 -3.5t--t--_'.-.,.692E+Ol -34.7 
~ren~ !~~~luteIlL __________ 2.593E+0! '-- .!! ._ ~~!§+01 _ ~.~ ~:~~~§!.'!! -0.9 .2.50!E+01 __ .:!5 1:!92E!.'!! -34.7 2.578E+Ol -0.6 2.238E+Ol -13.7 

ECD COMPOUNDS r:---.--
bromomethane 

~~hloroethen! ____ . _ 
~!!~ ~!!!orlde . ______ 

~~ro~~ !~oe~ute.' ____ 
p !,1:~~hloroethane Icoelu1e., 
~arb~ tetrachloride (coelute.) 
1,2-dlchloroethane. _____ ... ___ . 
trlchlor~~!.hen! !§CDI _ - .. - .. -

~!.~~~~~!~!t~~~! !~~Ql ~ 
b 1 ,~~!!II:~I~r~~tha!!!J~oell!l~ 
bromoform --------_. .- ---- ... 

!!~ ,;~-~I!~~a~~Jor0I!~~!'.! 

ICAL2.wK4 

INITIAL CALIBRATION 
AVERAGE RRF % RSD 

1.403E+00 86.4 -_. 
3.423E+00 38.1 --
7.682E-Ol 40.4 
3.S14E+Ol 42.7 "-----
9.688E+Ol 42.5 
6.031E+02 42.6 
9.884E-01 68.6 -. 
8.831E+Ol ~!.~ 

--1.196E;ii2 ~:.? _ .... _-----
3.80SE+00 29.7 ,"._----- --.-

. __ -.rl~~ 22.5 
1-----

3.S86E+00 50.4 ----

--
.--

-

-
.. 

_. 

-

056F0101 

RRF 'Yo D 
7.973E-Ol 
3.614E+00 

4.486E-Ol 
3.650E+Ol ._-
1.012E+02 1--._---
6.148E+02 --------
2.388E+00 ._----
6.34SE+Ol ---_.---
9.641E+01 ----_. -
3.064E+00 ._--.--
7.24SE+00 ---_. __ . - . 

3123E+00 _. ---_._. 

r~l: 
i- ~l·~F 

~ -··~~I -- - I 

.1·~1 
L !~1~1 
i -~~~: 

-19.4 I 

-19.5 
-61 

, -12.9 

079F0201 086F0101 006F0301 

3. ~:-01 ~3·- 7 ~~E-Ol ~~2 9~:~E-01 ~i. 71 
3.477E+00 __ . 1.6 3.589E+00 4.9 3.730E+00 90 
1.0S7E+00 37.6 1.050E+00 36.7 1.104E+00 43.8 

3.loBE+Ol --11.5 - - 3.007E+011-~14AI-- 3:117E;01 ---11.3 
.-.------. ---.- --. f-.--I-- ----.--
.~~!~§:!:!l! _..:!!:!. ___ 8.33~.§+01 r-:!~.0f-_+-~.642E!..'!! -10.8 
~~~~.§~~_~13.~ _ .. ___ ~:!l~5E+02 -~~f-- __ ~:251.§!~ -12.9 
2.784E-Ol -71.8 1.664E+OO 68.4 1.488E+00 50.6 ------
5.993E+Ol -32.1 6.060E+Ol -31.4 6.264E+01 .. _. ______ I-__ .:..~I_I_..:...::.--'=-c-'-

1.008E+02 -15.8 1.022E+02 9.711E+Ol -18.8 
-29.1 
-14.5 

-14.6 
-1.1 

-17.9 

009F0101 
RRF %D 

1.367E+00 .--------.. 
4.S79E+00 

.. ------
1.260E+00 

-2.6 
33.8 

64.0 
3.023E+Ol -14.0 

8.380E+Ol -13.5 
5.092E+02 -15.6 
1.348E+00 36.4 

013F0101 

RRF % D 
1.338E+00 
4.906E+00 --------
4.638E-01 
3.451E+Ol 
9.567E+Ol 

-4.6 
43.3 

-39.6 
-1.8 
-1.3 

S.814E+02 -3.6 
1.694E+00 71.4 

S.014E+00 -93.2 7.363E+Ol -16.6 
-- - - ----" -- ._----

1.033E+02 
3.283E+00 

-13.6 1.053E+02 -12.0 
-13.7 3.347E+00 -12.0 

6.982E+00 -9.5 

?5~41:+00! -28.5 

7.107E+00 -7.9 
2.626E+00 -26.8 



[--
NUMBER 1 NUMBER 2 

area cone. area cone. 

--=:':::~~:='::~:"'=::'::::~:--+-i ~~~-+- ;~;: J_ !:;:: ]_~~~ -1;: -_f::~ 
NUMBER 3 NUMBER 4 

area 

~::-=-=---I~:=-+-_ -!::~;J- ~:~~~--

NUMBER 5 

07/14/97 07/14/97 07/15/97 07/15/97 07/16/97 07/16/97 

NUMBER 6 

PID COMPOUNDS 055R0101 area cone 079R0201 area cone 086R0101 area cone 006R0301 area cone 009R0101 area cone 013R0101 area 
vi~Yi-chiOrlde4.62OE..ot.--- 19987 50 4.278E-01 15103 50 6.864E-01 15895 50 5.153E-01 -- 15299 50 1.703E+OO 35293 50 8.458E-01 '--28593-
~~oelutes,-- __ 2,362E+OO 263712 129 4:858E::~ _ !~~~ __ 129 3.422E+OO 204440 129 2.344E+OO 179548 129 3.996E+OO 213669 129 2.183E+OO 190393 

cone. 
50 

129 
15 ~!ls.l,2-dlehloroethene _____ ~:~~~~+Ol r--_~~324 __ !~ ~:60~~!Q! 381526 15 4.714E+01 327522 15 3.726E+01r--331805 -15 ~978E+01 --309540 r--'15f3.il10E+01-- 386416 

~,2-diehloroethene -r-- 2.785E+01 361502 15 ~J~Q1. 299862 15 3.635E+01 -. 252574 -~ 2:!i27E+Qf -- 260710 -~~~~529E+01 --- 219434 ---15 .[Q55E!Q! .-I-I309.8Iiiii3t~ 
carbon disulfide (coelule.) 7.049E-01 254 7.165E-01 254 Uo1E+OO 254 7.409E-01 254 8.931E-01 254 7.733E-01 
~~UIa!!~!!!(co!lule~L ____ !.085E+OO __ ~ 165!.:!03E+OQ. _ 126512 165 1,849E+OO 141331 165 1.140E+OO ___ ~ __ 165 .!:375E+QQ 94043 165 1.190E+OO 132807 

15 
254 
165 

~nzen~ ___________ =:-:_ 5.3!5E+01 ._~9963 5 ~.650E!Ql 234798 r--~ 9.8!!E"!:gJ.. _ 227214 56.361E+01 _ !~8640 r---~ ~~!Q!_ 158932 __ ~ 7.6Q~~!01 _ ~~224 
!~hlor~lhene (~!Q: MOL NlA 2.252E+O! 77941 4 ~:~~~~!Q! 82694 4 3.233E+01 59900 4 2.685E+01 63758 4 3.290E+01 54563 4 3.442E+01 93080 
~~.!!!~Jcoelule.) 3.076E+01585606 22 ~,02~~!Q! 314793 22 3:854E+01 392742 -22 2.189E+01 ---2ii590s - 22 4~9E+01-:-4185s9 ---22 t853E+01 r=:275572 
4·methyl-2-pentanone (co_lutes S.246E+OO .j~'·~H58QI 129 3.456E+OO ~h3Wi3 129 6.S73E+OO OJ <. 129 3.733E+OO h .. :~~lJP.!l. -129' 7:S27E+OO "I,;j,118559 4'129 3.159E+OO ,,:,·2002" 
2.hex;;;;;ne 3.024E+OO 261710 100 2.112E+OO 149112-':!QQ 2.541E+OO 117682 100 ~~5E!OO r-- 169495_!~ f08HEoo _12n05 __ 100 !Q!§~+OO 275572 
~!~~!!!~roeU;!ne(PID.!:!DL.!'!~i~ tZ96E+of~~~~ ___ ~ !J1~E+Qf~-~~i~~ 42.323E+01 43038 4 1.421E+01 33751 42.491E+01 41300 44.563E+01 123409 
chlorobenzene 2.327E+01 62357 4 1.720E+01 30937 -- 4 1.963E+01 ---4i5e6 -4 1.678E+01 31049--4 2:058801 ---39370 ----4 1:376E+01 - -25926 
8!:~~benzen. ~_~-~=- __ ~--:-r--= 3:357801-'12456 ~~~_~ r332E!Q!- 29948 5 1:838801 -_ .. -48670 - 5 f515E+01 35054 -- 5 1:918E+01 -- 45853 5 n76E+01~~_=~~~ 
m·xylene (coelutes) 9.262E+OO 62054 10 1.771 E+01 ---- 79643 10 2.495E+01 132132 r----;O 1:2S0E+01 _. - -57834-10 2:497E+01-119404 - -10 i356E+01 63865 
iXYlene(coelule., --- - 9.262E+OO i~;,112054, 10 DZ.!E+Qf ,'796,43 102.495E+01 10 1.250E+01 ... ' ..• 111834-10 2:497E+01 '+:ii.mHQ4 10 i356E+01 .~ik'i83885 
~~~~! !coelule.L ______ 2.651E+01 177590 10 ~~6~E+O! 115540 10 2.501E+01 132421 10 1.692E+of 78291 10 2.578E+01 123259--10 2238E+01 105379 
sly~n!!~!lutesl ________ ~.65!E+Q1 ':Jm1690 10 ~56~~!Q1 115~ 10 2.501E+01 !ll~J1~~n 10~E+Qri7m1 _~=!Q ~]?~~+01.;;J~!i9 ----roI~~~~!Qf i':.::i1053711 

5 
4 - -

22 -
129 
100 

4 
4 
5 

10 
10 
10 
10 

t 
--------
ECD IS2 AREAS 

___ ECID IS) AREAS 

07/14/97 07/15/97 07/16/97 07/16/97 
cone. 

~~~UW~~~~~~~~~L~~ 50 
15 

4524620 

ICAL2.WK4 

50 
21.9 

7.9 
1_3 
50 
4 

4.1 
129 

4 
4 



CONTINUING CALI BRA TION SUMMARY 
July 23 to August 05 , 1997 

DATE: 

ECD COMPOUNDS 

bromomethane 
1,1-dlchl~~ethene 

me~~!~~ chloride _ 

-I 

chl~~~~ j~~elut!~) .. ___ . i 
1,1 ,i-trichloroethane (coelu1es) I 
--------------.- ---- I 
~arbon tetrac~orlde ~~~~es! ! 
1,2-dlc~!~roe!~!~ 

trlc~~~~~!!!!~ l~c:~! 
tetrachloroethene (ECDI(coelut 

~,!,~~¥~i~~i~~~!t~~~ (c()~U!!-si: 
bromoform 

ICAL3WK4 

INITIAL CALIBRATION 
AVERAGE RRF % RSO 

1.659E+00 76.7 
. _--- '---
4.822E+OO f---_ 7O.4 ----
9.149E-Ol 36.6 
4.490E+Ol 23.7 
1.238E+02 23.5 ------ I--
7.710E+02 23.5 ---
2.804E+OO 65.8 
8.B63E+Ol 16.0 -------- -
1.519E+02 17.6 .-----.-- -
4.836E+00 --~~ .-- -----
2.535E+01 133.0 --------- --
8.490E+00 139.1 - -._-----

07/25/97 

056F0101 
RRF "1.0 

r--
1.134E+OO -31. 
4.084E+00 -=15 . 
2.211E+OO 141. 

3.888E+Q! 
c--
-13. ---

~!8E+02 -13. 
6.550E+02 -15. 
1.107E+OO -60. ---
8.373E+Ol -5. 

f--------
1.376E+02 -9. --------
4.375E+00 -9. -------
1.019E+01 -59. ------ c--

~~~~+OO ~~. 

6 
3 
6 
4 

o 
o 
5 
5 
4 

5 
8 

9 

07/25/97 07/25/97 

3 
091R0101 

RRF %0 

07/26/97 

4 
094R0101 

RRF .~ 0 

07/26/97 

5 
025R0201 

RRF %0 --
.709E-01 2.0 3.759E-Ol -32.9 3.852E-01 -31.2 2.485E-01 .:~~ -

17E+OO 1.501E+OO -30.1 2.641E+00 1.460E+00 -32.0 10.8 23.1 --
69E+Ol -33.4 1.696E+Ol -56.0 2.345E+Ol -39.2 1.261E+Ol -67.3 -
87E+00 _..c._ -44.4 7.B99E+00 -22.7 9.107E+00 -10.9 4.781E+00 -53.2 r--. 

351E-01 -66.9 1.399E+00 -37.0 r- r-----!~OlE+OO B.l 7.683E-01 -65.4 -- -- --
32E+00 -66.9 2.154E+00 -37:!! 3.697E+00 B.l 1.183E"!~ -65.4 -- c- ---- ---
71E+01 1.2 r- ~~6E+Ol -15.B c-!~63E+Ol -4.4 4.?~~~Q!' -34.6 -._--
12E+Ol -36.5 2.914E+Ol -4~:i 4.459E+Ol -11.B r---!~88E+0! -36.9 ----- - ---- r-
92E+Ol 25.9 1.560E+Ol -1.5 1.3B6E+Ol -12.4 7.904E+00 -50.1 ---- - -------- f- ------
9BE+00 24.6 2.660E+00 -2.4 2.364E+00 -13.3 1.34BE"!~ -50.6 .-f-----.--- I-- --
26E+00 -19.7 1.630E+00 -4!.~ 1.076E+00 -61.2 4.853E-Ol -B2.5 

1--- r--
17E+Ol -5B.7 _~~~E+Ol -64.6 4.0BBE+Ol -~ 3.181E+Ol -7.2 ---- ------- - -------
03E+Ol -5.7 __ ~:2BOE+Ol .~- 1.471E+Ol 15.3 3.191E+Ol 150.0 ------- ------ --
53E+Ol -1.3 1.!~ 0.5 1.032E+Ol -11.6 f-- _~.174~!!!! B6.1 --- ._-- ------
OOE+Ol -15.5 9.417E+00 -20.5 9.512E+00 -19.7 r__.!:~~4E"!Q! 57.4 -------- - .. _---- ----
OOE+Ol -15.5 9.417E+00 -20.5 9.512E+00 -19.7 1.864E+Ol 57.4 ----- 1-------- ---- ------
24E+01 116.7 1.752E+Ol 120.2 9.729E+00 22.3 1.B28E+Ol 1298 -----

1--1752E;Q1 
----- ------- -:'-:c - 1----'-----

24E+01 116.7 9.729E+00 1.828E+01 129 B ----- -
L_ _ _______ 120.~ _ ._---- _E:! ------- --- - . 

078F0101 091F0101 
%0 RRF "1.0 
-47.5+_+----'8::c.0~04E-Ol -51.B 

RRF 
8.713E-Ol 

4.144E+00 
4.053E-Ol 

-14.1 3.744E+00 -22.4 -.-.-- --
-55.7 4.378E-Ol -52.1 _._--- -'--- ------ _. 

094F0101 025F0201 
RRF "1.0 RRF '.0 ------- --._-----_. ---

_ .. _6_._64_7_E~! . -59.9 _'-_ 6.592E-Q! :~0.3 __ _ 
4.955E+00 _....!! 4.505E+00 -6.6 

__ 3o,.9:.::3:.::2=-E-~0-,-11 f_-5::..:7..:.;'0+-+-_ ~_.37_3_E_-0~ -63.1 
~ 167E+.!l.! __ :~~~ _~.B42E+Q~:~? ___ 2.473E+0! _~ _ ~227E+Q! :~~ 
8.780E+01 -29.1 7.879E+Ol -36.4 6.B55E+Ol -44.6 6.173E+01 -50.1 ------- --" .. _- --------- .-- - _ .. --------- --- -- -----.- ----
5.336E+02 -30.8 4.788E+02 -37.9 4.166E+02 -46.0 3.751E+02 -51_3 ----- ----- -. -_.-----_.- - - --_._--- --- - -------- --- - . 

5.814E-01 -79.3 ___ ~.~~2E-Q! -~~~ ___ ._.!:~~~+OO -48.4_ _ !:~~!~QQ :~~:~ 

~9--:.~028-Q5§.E++-!!0-11~1·: -_4270 .. 62 . ~~1~§.!~~ -~3~ ___ ~~E+O! . -16.0 f---- _~:97~~Q! .:~!~ 
8.337E+Ol, -45.1 1.130E+02 -25.6 1.034E+02 -31.9 
2,650E+(io~ -45.2---i592E~oo --25:7 - i286E~iio -32.1 
,oBBE+o1' -57' ... -i559E~iio -86.0- 5:224E~oii -794 
. ----.--! - .-. --. ------ ----.-c- -------------
~592§.+OQ; -~77 _ 22~~!QQ ~~'-__ ~.~~?~!O~ -~~~ 

- --------1 
2.B88E+00. 
-- ----·--·-1 
9.621E+00' 

: ~·~~§!~l 

-40.3 
-62.1 
-59.7 



DATE: 

CONTINUING CALIBRATION SUMMARY 
July 23 to Augult 06 , 1997 

PID COMPOUNDS 

07/27/97 07/28/97 

6 7 

INITIAL CALIBRATION 027F0101 062F0101 

AVERAGE RRF % :.:R=S:D=--r_-. __ ~Rc::Rc::F __ % 0 RRF % 0 

bromomethan. .. ~:~~~+~, 76._7.t-_t---:5_.8_8..;c2c;:E.--,-01 -64.5 ~ 7 

ECD COMPOUNDS ----

1,1-dlc~~oroeth!!!!...-_ 4.822E+00 I 70.4 5.210E+00 _~! _ _....! 
me~flenechlorlde - --9:149E~~1 36.6. __ 3_.1_11_E_-0! -~~.Q __ ~ 
chloroform (coelutel) 4.490E+01 , ~~:I _. ~~2E+00 ~! _~ 

i1,~~-=!~-hloroethane (coelutel, 1.238E!~ [- 23.5 __ 7._29_6_E+00 :~~! _ .§ 
[car~~ tetrachloride (coelutes, __ 7.7!Q~:!'Q~f 23.5 _~.~3_4_E_+0_l :~~~ __ ! 
:~~~c:~oroeth~_. _____ 2:~Q~~+~~: 65.8 _,!"Q~~~~ -~Q,~ I. ~ 
:trlchloroethene (ECD, 8.863E+01 16.0 7.759E+01 -12.5 6. 
,------------.--- -- --- -- r 
,~r!l:~~~oethene (ECD) (coelut ___ ~.~!~~":Q?' 
. ~!! ,~~trlc:~~oroetha~~_ (co.lutel) 4.836E+00 
'bromoform 2.535E+01 .. ---.-.-. ---.--- -----.- --' r----- - .. 
1, 1 ,~,2-~e~~~~~~~ethane___ ___ ~:'!~~~ +~O 

ICAl3WK4 

17.6 
16.8 

133.0 

139.1[ 

1.188E+02 -21.8 

__ ~:~~~oo i :31~ 
.~~~~~Q~I-~~.~ . r 

1.946E+00 i -77.1 
.. - . "---.... - . -- -

1. 

3. -
1. 

3. 

.006E-01 -57.8 -------
~ 2.5 
.061E-01 c:~5.6 ----
370E+01 -47.2 
570E+01 -46.9 --_._--
993E+02 -48.2 ------
.114E-Ol -81.8 
967E+01 -21.4 
039E+02 -31.6 
303E+00 -31.7 ------ --
140E+01 -55.0 .---- - . 
205E+OO -62.2 - -- . _.-

07/28/97 

8 

066F0101 

RRF %0 

1.003E+00 ~-
2.764E+00 -42.7 

3.844E-Ol -58.0 ----- -
1.745E+Ol -61.1 -- -
4.838E+01 -60.9 
2.940E+02 -61.9 -
2.965E-Ol -89.4 

- ------
f-

4.259E+01 ~~:Q. . -------
f--

6.217E+Ol -59.1 ------
1.976E+00 -59.1 -- ---. 
9.196E+00 -63.7 r- _._---
2.942E+00 -65.3 ---- . __ .-

2 

07/29/97 

9 

OBOF010l 

._RR,F % 0 
1.243E+00 -25.1 

2.146E+00 -55.5 . -.-- ---
7.986E-01 -12.7 
1.490E+01 -66.8 

~: 13!!O+011-66.~ 
2.510E+02 -67.4 - -- ._--
3.741E-Oll-~~·~ 

4.135E+01 . -53.3 
4 720E +01 1_68:9 
1.500E+00 -69.0 

1.027E+Ol -59.5 -- . ---
3.829E+OO -54.9 

07/30/97 

10 

097F0101 

RRF %0 

1.507E+00 -9.1 
4.019E+00 -16.7 

-- --.------ ---
4.511E-Ol -50.7 

1.829E+01 -59.3 

5.069E+Ol -59.1 
3.081E+02 -60.0 

9.158E-Ol -67.3 
5.561E+Ol -37.3 
8.483E +0 1 -44.1 .------. - ._--- -
2.696E+00 -44.2 
1.109E+Ol -56.2 

3.945E+00 -53.5 

07/30/97 

11 

100F0101 

RRF "/0 0 
1.345E+00 -18.9 ---. ---- -.-. 
4.028E+00 -16.5 

1.233E+00 34.8 ----- ---
2.254E+Ol -49.8 ------.. --
6.248E+Ol -49.5 --------
3.797E+02 -50.8 ---------
5.117E-Ol -81.8 

,--- '-- --
5.261E+Ol -40.6 --------
8.226E+Ol -45.8 .- ------
2.614E+00 -45.9 ._- ---- --
8.723E+00 -65.6 _.--- -
2.741E+00 -67.7 



NUMBER 1 NUMBER 2 NUMBER 3 NUMBER 4 NUMBERS 

area area cone. area 

E 260~=r 100 I 35491 -~1j PID 152 AREAS 

-~-.-. PlD 153 AREAS 31834 - 100 ~-j~~6 .. ~~ -

07/25/97 07/25/97 07/25/97 07/26/97 07/26/97 
PID COMPOUNDS 056R0101 area cone 078R0101 area COne 091R0101 area cone 094R0101 area cone 025R0201 area 

vinyl chloride 2.687E-01 6388 50 5.709E-01 9600 50 3.759E-01 8103 50 3.852E-01 5025 50 2.485E-01 4409 
Icetone/coe/utes)._ 9.467E-01 58073 1292.377E+00 103107 1291.501E+00 83454 129 2.B41E+00 88889 129 1.460E"!:~f--_'~ 
trans-1,2-dlchloroethene __ 1.762E+01 125717 15 2.569E+01 129570 15 1.696E+01 109666 15 ~c345E+01 91765 r-...!~ !:~~1~!Q! _ 6~~ 
cls-1,2-dlchloroethene 6.700E+00 47789 155.687E+OO 28689 157:899E+00 51078 159.107E+00 35641 154.781E+00 25453 
carbon disulfide /coelute.) 8.000E-01 254 7.351 E-01 2541.399E+00 254 2.401 E+OO 254 ~7;J:S~8~3~E8~0[1~ •• Iii. 
2-butanone/coelutes) 1.231E+00 96628 165 1.132E+00 62788 165 '2:154E+OO 153233 1653.697E+00 159133 165 1.183E+00 69258 
benzene 2.552E+01 60676 _~!371E+01 123948 5 6j36~~I-' 132253 56.963E+01 90836 5 4,Z66~~f---_ 84576 
~~Joroethen~ (PI~ -M-iii N1A) 3:101E+01 58977 _. 4 3.212E+01 43205 4 2.914E+01 50241 4 4.459E+01 ___ 46533 4 3.18~E+~~ ___ 45257 
~~uene (coelutes) _ 7.975E+00 83437 -22' 1:992E+01 147389 22 U60E+01 147917 22 1.386E+01 79559 22 7.904E+00 61713 
4-methy!:2-pentanonelc:oelules 1.360E+00 llWili34:j7 129 3.398E+00 ~L,,147389 129 2.660E+00 Wtij41917 129 ~~E+00iiflli.:795S9 129 1:348E+00 XL 81713 
.!.hex~~!__ 2.207E+00 104944 100 ~:~~~~!OO 74857 100 1.630E+00 70282 100 1.076E+00 28079 100 4.85-3E-01 17225 
tetrachloroethene ~ - MDL NI\) 2.875E+01 _. 54688 I--_~ !,1EE+Q! 19058 4 T215E+01 20945 4 4.088E+01 42666 4 3.181 E+01 45153 
chlorobenzene 1.466E+01 21816 4 1.203E+01 13613 4 1.2BOE+01 _.- 12592 4 1.471 E+01 18737 4 3.191E+01 --- -'16883 
~~benz!!!!..-___ ::._ f- !.!73E+01~~26 ~:~ iJS3E+0! f--~~9~ 5 J}r3E:!.~t --- ~4429 __ 51;o3~E+Qi ~=:~36424 5 2jr~E+Qf =:= ___ .!437~ 
m-xylene (coelutesL ______ 1_ 1.071 E+01 39848 10 J,000E+01 28299 10 ~,1FE+00 23163 10 9.512E+00 30279 10 ~~~"!:01 24651 
r!'-:xylene (coelutes) r--- 1.071 E+01 L1i1Ei 39848 101 :000E+01 ~28299 10 9.417E+00 ~ 2316j 10 ~;12E+00 i::s.!s\.302tii 10 !,~4E+01. ;; ii· 24651 
o-xylene(coelutes) 7.317E+00 27226 _~!:r24E+0! 48778 101.752E+01 43102 109.729E+00 30972 101.828E+01 24183 
~(coelutes) '__ 7.317E+OO !'~~7228 ~9 !:?~1~+01 ',48778 10 1:752E+oli~nn.31Iiil 10 9.729E+OO ~_Y,:.30$72 10 I:~~~~!Qr :, 24183 

07/26/97 
ECD COMPOUNDS 

ICAL3.wK4 



NUMBER 6 NUMBER 7 NUMBER 8 NUMBER 9 NUMBER 10 NUMBER 11 

cone. area cone. area cone. area conc. area conc. area conc. 

[,'PIO"S2ARW--R loo...L 27288[ 27288-1--,-,loo=-+-~30149---' 301~J:.o;loo=-+-~-:-::-.;;-+ 
L' __ PIO IS3 AREAS ~ lQQ~!U_1~~! 100 2501Ll~Q!§. ___ L!QQ..-,--=.::.::...:.::: -t--"-=-+-'~~;~:"l~~~:'-1 ::±~~!n:-r1~~~]:: ±:!:!~} rJ~:;JT~ I 

07/28/97 07/28/97 07/29/97 07/30/97 07/30/97 
PIO COMPOUNOS 

07/27/97 
cone 027R0101 area cone 052R0101 area 

--- ~93 
COne 055R0101 area cone 080R0101 area cone 097R0101 area cone 100R0101 area cone. 

.. ----
vinyl chloride 50 3.142E-01 4287 50 3.644E-01 
.cetonelcoelutes) 129 2.140E+00 75320 129 1.892E+OO 73599 
IrlIns·l.2-dlchloroethene 15 2.593E+01 106129 15 2.366E+01 106983 

151.S88E+01 15 1.477E+01 cls·l.2-dlchloroethene 65016 66781 e--
3.720E-01 5.249E-oi ~!,rbon disulfide Icoelute.) 254 254 

~:butanon~,lcoelutesl 165 5.727E-01 25785 165 8.080E-01 40194 
benzene 5 6.619E+01 90311 5 5.579E+01 84106 ---_.,---

4.37oE+01 ~:730E+0! trlchloroethene IPIO . MOL NlAI 4 47699 4 44981 .c-
9.825E+OO ~~ene !coelulesl 22 58983 22 9.505E+OO 63044 
1:676E+00 ~~·58983 f621E+00 :;;1103044 ±!!!!Ihy~~ntanonelcoelut!s 129 129 

2·hexanone 100 6.480E-01 17683 100 3.674E-01 11078 
tetrachloro~ih~ne !pIO - MOL ~ L,-_~~~+01 f-- 57318 4 3.751E+01 45230 

1.727E+01 chlorobenzene 4 2.074E+01 19808 4 f--~~~' ---'-~----~; 

1.277E+01 eth¥lbenzene _______ , _________ ~ 1. 717E+01 20498 5 15975 
1.204E+01 !!,.:xylene !coelulesl " __ ,,._ _._ 10 1.590E+01 37960 10 30112 

e:~~I!.n~ Icoelutes) _____ __ _ . ...!Q. J:590E+01 1i'~37960 10 1.204E+01 ~~ 
10 1.226E+01 o-xylene Icoelutes) 10 1.029E+01 24562 30682 

~!¥!~~~!~oel~I~,!!~~-='=-___ ,'~_!Q 1.02~~~Q1o;';:;-24562 10 1.226E+01 
-~---

30682 

ICAL3.wK4 

50 6.818E-01 
129 3.053E+OO 

-~ 
15 

~:034E+01 
1.596E+01 
1.111E+OO 254 

165 U10E+00 
5 6.441E+01 

2.746E+01 --~ 
3.139E+01 22 

129 5.353E+00 
100 3.600E+00 

4 2.712E+01 
~~E+01 4 

5 1.400E+01 
10 1.042E+01 
10 1.042E+01 -----
10 1.365E+01 
10 1:365E+01' ------. 

5841 50 3.331E-01 4048 
67483 129 1.645E+OO 51579 

103678 15 2.327E+01 84849 
41009 15 1.433E+01 52231 

254 4.217E-01 
48330 165 6.491E-01 26031 
55179 5 5.355E+01 65068 -. 
18817 4 2.575E+01 25030 

2.041E+01 118305 22 109117 
3.48oE+00 tlMOIl11l 129 -----

61678 100 2.987E+OO 72601 
18586 4 f200E+01 "-.!!~ 

1.430E+01 15417 -. ~ f--~~ 
1:195E+01 18302 5 12418 

27250 10 1.0301:+iH 21415 
~-m.rt1250 10 1.030E+01 '~r21"11i 

35705 10 1.259E+01 26167 
Ilf'3§7Il$, 10 f2591:+01 :~-2(!lJtt 

50 5.462E-01 
129 2.651E+00 

15 3.216E+01 
1.599E+01 !~ 
5.096E-01 254 

165 7.845E-01 
5 6.840E+01 

3.304E+of 4 
2.0141:+01 22 

129 3.434E+00 ------
100 2.557E+OO 

f-~ 1.637E+01 
1.527E+01 4 
t590E+~i 5 

10 1.385E+01 
10 J:~~~E+Qr 
10 1.790E+01 
10 1.790E+01 

7134 
89336 

125997 

-SO 9.493E:Qf'---7144-5i> 
~~~~~~+--~~.-~ 
~~263E+00 __ 82767 _129 

---. _~ ~:262E+01 _~807._.1~ 
... 15 J:~~E+01 28114 15 
254 2.206E+OO 254 

62668 -

165 ~~96E+QO 84341 165 
5 7.287E+01 54835 5 

33811 
89343 
34527 -4 3:609801 21725 4 

-- 22 3.606E+01 119402 22 
129 S:150E+QO .;~ 119402 129 
"100 5:525E+OO 83153 100 
----4 3.1521:+01 ~n ~ 
-' '4 1. 7051:+01 - 16391 ~ 
, 5 1.063E+01 12775 ~ 
,- 10 7.2241:+00 --,- 17364' 10 

----
115727 -. 

h'ir11~m 
66786 
17106 ------
12526 ----- ., 

16303 ----
28399 

_=i~j~:~~~~~~ ~.' !:~ :~ 
_ lQ ~.~~~~:!QQ ...... 23137 10 

';"i,;j.!.~;28399 -
36715 

::: ,. 3Ei715 

NUMBER 8 NUMBER 10 NUMBER 11 

. 1'0000 T839~21· 3440'.737:1.4. -=:.:..::~-=-=~+-==-= ~34986815657 ~.]II_-ooQQ_· . t' 3582554 r-3582554'1 Hio 
==-=-~~~~~~= :::':'...L.:'=--'--=-=-='=--'- 1 111Y36600. 1073660cj t iQQ 

2 

cone 
50 
15 
50 

219 
79 
13 
50 

~ 
41 
129 

4 

4 



PIO I'nUDn" .. no> 

Ivlnyl chloride 
I~e 

Icls-t 
Icarbon disulfide 

'benzene 
, IPI~ - MOL NJAI 

loluene --_. 

'-MOLN/A~ 

INITIAL CALIBRATION SUMMARY 
August 05,1997 

Ie.ell 1 ••• 12 laval 3 18vol4 lavelS 

area cone. 

~~~~~.-=~~~~~;~;~~:-~;;:J 
RELATIVE RESPONSE FACTORS I •• ell 1 ••• 12 lavel3 1 •• el4 level 5 

STO.1 STO.2 STD.3 STO.4 STO.5 
AVE. RRF % .,.a cone. lrea cone. lrea cone. Irea aonc:. area cone. 

7.41SE-C ,.440E"(lT9lfE-Of IS.061E-02 ;.601E-O 3m 2s -4454 50 8502 75 2358 100 1427 150 
NA 2.219E+OI .8S4E+OO 7.784E-Ol I 7.441 E-Ol .399E+OI NA -0 5228 19.8 19207 89 25811 187 38186 273 

2.318E+O· 1.025E+Ol OOAF..al 1.978E+O 9405 2. 13923 5 88118 15 75006 45 101858 90 
NA 7.117E+OI I <\o;AF-IM '1.685E+OO '1.382E+OO I RUF""" NA 0 4275 18810 15 14938 45 23384 90 

13.186E+OO '!I!lRF...nr 1.0'l7E+OO 1.978E+OO 1.286E+OO 1lQ:-IM 92. __ 12.7 25.. 203 254 
4.934E+OO E+O 1. E+ KI 1.D41E+OO .M 4.76 :+ KI e !.6 4913 8.2 243~ 18.5 15589 86 79098 _~2 81385 185 

E+ 1.0<+0 E+I +---;c 3 .. ~73~'+~+~::;H----,3i95~ -, -32234 5 58613 10 90086 15 142934 ~ 
E++I E+ NA -0 4418' 1 11968 2 37048 4 .97738 -S 
E+ E+ ~ Te 216s3' 8.7 72105 17 58585 289 80286 42.4 

~ 10. 38. 98 IlIo1 243 
E+ E+:+ NA -0 tiA 0 22297 40 32805 80 85107 100 

3.290E+Ol is E+ 
A :+ 

I S.3· :+01 :+ 
I 9.4~ :+OC :+ 

N~ g~7~:g: .;~~~:al 6691~:~~ ~~~~:~ 48E+Ol 41.; ~~ ~ ~~~ r- J ~~.. ---11--~- ~f-m~-I---i 
NA 1.817E+Ol 1.244E+Ol ''uI;I;F+nn ~~. 1.05510+01 57.6 NA 0 18022--r---s -~. 10 11l1~-'--'j5 40890 I~ 

~!-~'!: 2.773E+Ol 3.062E+Ol 1.270E+Ol I; <\<\RF+M 1.uat:+Ul 1.73210+01 64.6 7119 2 80733' 10 42799 . 20 43593 30 117471 50 

.I~:!~ 2.773E+Ol 3.062E+Ol 1.270E+Ol 0; <\<\R~~ gl.~022E~+Otl· ~tl:73W.2E~+01tt· =~64 .. 11~"~!111"=~ 2Iiilt=::WIj~ •• ~:=2~0.iijii.=~.1Q~.~.~=.~50 
;';xylene 3.494E+Ol 3.492E+Ol 2.D40E+Ol I; I;RQF+nn 8.S89E+OO 2.088E+01 ~~ ~ _~ 89252 10 88729 ~~ . 45492 - 3Q

30 
98786 I_~ 

~ty~~ Icoelutes). _______ -'-------"---'3"'1 .. 4=94E:.:.:::+Ol-'----. 3.492E+Ol 2.D40E+Ol I;.I;RQ~ .nn ";AQ~ .M .2.il88E+Of DO." .. _ .. ~... ~ <u "" 

lev.ll le.el2 laval 3 l.vel4 level 5 
area cone. area conc. 

- 20209861 looT 242162f 100J 
-"=---,-----,8:=515998 .100 J __ ~?~3880 100 

ICAL4WK4 



DATE: 

CONTINUING CALIBRATION SUMMARY 
August 05 to August 12 • 1997 

08/05/97 

INITIAL CALIBRATION 027R0101 
PID COMPOUNDS AVERAGE RRF % RSD RRF % D 

vinyl chloride 5.601E-Ol 80.0 9.222E-Ol 64.6 
scetone (coelutesl 1.399E+00 53.7 2.514E+00 79.7 
tra~i~ro;;th~n;---· 1.978E+Ol --.6o.1r- 3.291E+01 66.4 

~!~:~~-i.!!~!!!oroethene __ 4.634E+00 78.1 1_ ....!:~!E+Ol !354 _ 
~~~~!"I ~~~!!!~ 1~~I!~utesl _ 3.092E+00 __ 92.7 _. J239E!~ 4.7 
~~~~I1~n_e !c:~!!!l!I!~! _________ 4.767E+00_ 92.6 __ ~:~~~.!~ 5.0 

be~!~! . __ _. __ . _____ ~:~~~~!!! _~~ __ ~!~!§!!!! ._~.~ 
!!"!~~~~~!~.!I1! !~IQ - MDL NlAI _4.7!6E+0! _~~ __ ~:r!?E+O! ~!~ 
~!.tI!I1~ (coelute81 __ . 2.566E+~!~~ ___ ~:~~~~~ ~!~ 
~-.!!1~.¥~~:!!!n~~~I1..! !coelutes 4.495E+00 70.1~~r?'§!~ -22.? 
~-!t!~anol1! 3.436E+00 _~~~ _ . ~~~.§!~ !!~ 
~!!".!~!!!~roe!~~111! !~!Q. -MDL~._ 2.323.§!!!! !-~5.1 _..!849§.!!!!-~~~_ 
chl~~l>~nzene _________ J~8E+Ol _ 41.7 L_r-1:.!!!!~E+Ol l!~ 

!!.hYl~~~~I1! _ _. _ _!.055E+~.! __ 57.6 __ !~~~!!! ~~.~ __ 
~~~~I1~J~~elute., ________ !132E+0! __ 64~ _. ~:~~'§!!!!!~~.Q 
!!-~!!"I~ !c:~!!.utesl ______ 1_.732E+Ol _~ _ !. !~§!.Q!! :~~:!!_. 
~~~¥I~I1~ !c:oelute~! . 2.088E+0! _~~ _~~98E!!!! 10.0 
~~~!!'II tc~~I,:!~~! .. ___ . __ ._ ~ ~.088§.!.!!! __ ~~"~, ~~~~§!~1 10.0 

ECD COMPOUNDS 
INITIAL CALIBRATION 

AVERAGE RRF % RSD 
027F0101 

RRF "I. D 
bromomethane 7.!~ ~ _.1-8.831E-Ol 24.0 
1.1-dlch!~~!!!!!!,! 3.614E+00 57.2 5.144E+00 42.4 
~~!~¥!!I1~c:~~orlde .. _: __ ~--3.18OE+00 -42.6 ~ ~.~~~§!.Q!! 15.2 
~!!~~~~!~f!'l !c:~!':!!!!L 6.209E+Ol 59.8 ___ ~E~E+Ol -5.3 

08/06/97 08/06/97 

2 3 
049R0301 062R0301 

RRF '10 D RRF '10 0 

08/06/97 

4 
078R0101 

RRF %D 

7.298E-Ol ~_.:::30::.3=t-+--=-5=.2:=:93::::E=--0:c,1+..::-5:.:.:.5++--=.:9.:=:59~7::::E:..~0!_.2g __ 
2.569E+00 83.6 1.395E+00 -0.3 2.628E+00 _~! __ 
2.973E+Ol 50.3 2.279E+01 15.2 2.988E+Ol ._~_ 
1.406E+00 1--69.7 7.872E+00 69.9 9. 899E+00 113.6 .. -----~-- - ._--
4.692E+00 51.7 2.380E+00 -23.0 3. 129E+00 1.2 .------ ---- -. ~I-------- ._--1-. 
7.252E+00 52.1 3.678E+00 -22.8 4.835E+00 1.4 

.. -------- .--.-1-- -- -1-------
3.496E+Ol -6.3 3.072E+Ol -17.6 3.406E+Ol -8.7 _._----. - ._-- _ .. - - ----- -_.- ------
~~!Q.§!()l _~~~ r- __ ~!!3E+0! ~:(). __ ~~!~~!~! -50.9 
~:~~~g!!l! . ___ 5.2 __ .!629E+Ol -36:~ __ ~.~!8E+()! ._ 29~ 
~~~!§!!l() __ ~:! ____ ~826E+00 -~:! __ 5.7~~§!QQ _~:!l 

~~~~g:':Q().~~:~ ____ ..1:64!~~~:~r-- _..!..982E!!l() 132.3 
!:~~~§~Q! __ ~~:~ ____ !:~~9E+0.! ~~~r-- _~~~E+O! __ c¥ 
!~~~~Q!.~~:~ ___ !3~~..!!:!r-- __ 1.550E+~! 35.0 

!:!~~g!~! _~~:~ _. _~~~!~ -5c~r--r--!:194§.!()! 13.2 
1.821E+Ol 5.1 1.021E+Ol -41.1 1.845E+Ol 6.5 _._----. - --- --- -_._-- -- ._-----
1.821E+Ol 5.1 1.021E+Ol -41.1 1.845E+Ol 6.5 
------ ·---·-·-1----· --r- -.---- - .. -.--
2.052E+Ol -1.8 1.232E+Ol -41.0 1.956E+01 -6.3 .. ------- .---- -- -._----1--,-1--._--_. -.- .. _- . 
~Q~~§~Q! -1.8_ !:~32E+~!. ~!:!l. __ !:~~§~Q! _ -6.~. 

049F0301 062F0301 078F0101 

RRF % D _R:.:.R:..:.F:.......--,r.%:=.;:D'--T_ ...... _.:.R::.R::.F __ , 
-B.876E=D1T U6 7.904E-Ol 11.0 8.781E-Ol 
4.595E+00 """'2:-:7'"'. 2:-t---t---4. 109E+OO -'-1-'-3.""'7t-t--3-.7-2-8E-+-OO 

3.635E+00 14.3 3.099E+00 -2.6 _._------ .--"-_.-
5.488E+Ol -11.6 S.524E+Ol -11.0 ------- ------- - _._-- -
1.509E+02 -11.8 1.519E+02 -11.2 

1.703E+00 
5.S83E+Ol 
1.535E+02 

%D 
23.3 

3.2 
-46.4 
-10.1 
-10.2 !'!!!-!rlc:!tI~roeth!!l1e (coelutesl 1.710E+02 59.6 1.617E+02 -5.5 

"_. ----- ---- --- - .. -.-
carbo!, !II!r!!c:!1lorl~!!coelut'" 1.066E+03 59.9 _ !~~lE+03 -5.2 
!,~-dlch~~r~ethane .. _._ ~85E+00 __ ~~_ .!.~~!§.!!!!! _ 3.1 

!~Ic:~!~r~~t~III1I1I~~Q! 1.05!E+021-_.!!:~ __ ~ !~!~!~! -~~? 
!!!!"~c:~~~roet~II!"I! 1~~DI (coelut 1.499E+02 9:~ ..... !.~~~~Q~ ..:!~~ 

!.!.~-!r!c:~I(lr~II!~~n~ lc:oelutesl 4.783E+00 8.9 .... _-j.-.~! •. _~~.-.~_~+_+()OOl .. --~1:_-.4_~ . 
~r~~~f()rm___ 1.263E+0! ~~ __ 
!!g~.t~tr~c~lo~~e!~~!,! ___ L-_~~E+OO,-_~3.9 . .1 .~97~§+Q() ~~l 

ICAL4WK4 

9.433E+02 -11.5 9.495E+02 -10.9 9.597E+02 -9.9 -------- ---- -. ---- ._----
~Q~~g!!lQ __ !~.~ __ 1.659E+00 40.0+ __ +-_1:.:..04~OE+Q~ _ . .:!~:~ 
8.001E+Ol -23.9 7.380E+Ol -29.8 7.463E+Ol 

.. - -- ---_. -"- _. ----------
1.183E+02 -21.1 9.133E+Ol -39.1 9.123E+Ol 
3.820E+00 -20.1 
1.482E+Ol 17.4 
6.2S4E+00 -4.0 

2.951E+00 -38.3 
1.523E+Ol 20.6 
6.333E+00 -2.9 

2.947E+00 
1.240E+Ol 
6.788E+00 

-29.0 
-39.1 
-38.4 
-1.8 
4.0 

08/07/97 

5 
098RD10l 

RRF %D 
6.002E-Ol 7.2 
1.439E+00 2.9 
2.192E+Ol 10.9 
1.005E+Ol 117.0 
1.348E+00 -56.4 -------- ----
2.084E+00 -56.3 
3.783E+Ol 1.4 --------
4.309E+Ol -8.6 
1.775E+Ol -30.8 ._-._------ --- - .-
3.080E+00 -31.5 
2.971E+00 -13.5 
1.446E+Ol -37.8 

. -._----
1.569E+Ol 36.7 

.. _-----
1.102E+Ol 4.5 --,------
1.713E+Ol -1.1 ._- -.- ------ . 
1.713E+Ol -1.1 
2.348E+Ol 12.5 ------ - ---
2.348E+Ol 12.5 

098F0101 
RRF %D ._. 

8.710E-Ol 22.3 .--------
4.370E+00 20.9 .----
3.380E+00 6.3 --------
5.735E+Ol -7.6 --------
1.577E+02 -7.8 ._----
9.858E+02 -7.5 -------
2.245E+00 89.5 - ------
8.140E+Ol -22.5 .. ---_._-
9.763E+Ol -34.9 
- ------
3.154E+OO -34.1 
1.438E+Ol 13.9 
6.001E+00 -8.0 



NUMBER 1 NUMBER 2 NUMBER 3 NUMBER 4 NUMBER 5 

t
·· . -
--------

area conc. area conc, area conc. area conc. 
PIO IS2 AREAS Ti--=-1-=-544-:-:-:0'---'--1544=Oo---.= I 11=0000=TJ-3939-. --1- -i3939- -~ 100 --]-£' --- ----] -]-j 

-'P:-:':ID=-'::IS=3":'A':'RE=-A:-'SO-'-Tt-~-t--'1;-::;4~O-=52:--t 14052 ~D39~Q__ 1~~~_ 100 -'--=-=~-'---'----'-"~_L....::::'::_..L--=-===-~..L----,18:=:2~=~5-,-1 •. ;: _ --J~;~L~I~ ~~~ -_;:_ 
08/05/97 08/06/97 08/06/97 08/06/97 08/07/97 

PIO COMPOUNOS 027R0101 area cone 049R0301 ._. area. cone 062R0301 area cone 078R0101 area cone 098R0101 _~~_ .. ~ 
vln I chloride 9.222E-01 10679 75 7.298E-01 7630 75 5.293E-01 7154 75 9.597E-01 5913 75 6.002E-01 6894 75 
Icetone (coelutes, __ 2,514E+OO ~~I--~~ ~~69E:!:~ ___ 24707 69 1.395E+OO 1?~r-_' 69 2.628E+OO !~ _ 69 1.439E+OO 15210 _ 69 
trans-1.2-d�eh�oroelhene ______ ._ ~.29!~+01 _ 76~~ r-..!~ ~~73~:!:Q! .. _~!~ --.!~ 2.27~~:!:01 ~~~ 15 2.9~~~:!:01 36818 15 2.192E+01 .-- - 50358 -15 
els:!.2-dlchloroelhene _ 1.091E+01 -- 25270 15 1.40SE+OO 2940 r- 157.872E+OO 21279 159.899E+Oo--w9ii 15 1:005E+01 - 23096 __ !5 
carbon dlsulflde (coelutes) 3.239E+OO 102 ~92E+OO 1022.380E+OO 102 3.129E+OO 102 1:348E+OO 102 
2-butarl~!!~ l~~~tesl ______ 5.005E+OO _~ 661c~52E+OQ __ 66?!6 66 3.S78E+OO 43749 66 4.835E+OO 26217 66 :f084E+OO 21063 66 
benzene 3.737E+01 57700 10 3.49SE+01 48733 10 3.072E+01 55359 10 3.40SE+01 27978 10 :3:783E+01-S7933 10 
trlChloroe!he;;;I~~~ MOL NlA) J,!!7E+of =~_!!~?~ ---2 f~IQ~!Qf __ ~7ii5 2 ~773E+OI . 13599 2 ~~E+Qf ==: 3803 2 ilj09E+01 _: !~f~ 2 
toluene IcoelutesL ____ r--- ~:004E+01 '" 52610 r---~? ~.S9~~:!:Q! 63947 17 1.S29E+01 ~9908 17 3.318E+01 46335 17 f775E+01 46223 '17 
4-.!!!!!!~y!:~:pentanon~!~c:l8Iutes 3.477E+OO ~io 98 ~:S8!~:!:OO ' 83947 98 2,826800 ~'- -98 5.755800 ,;!:t~:4633s 98 3.080E+OO -:-:-"4sm __ ~~ 
~:~exanone 3.834E+OO 23677 40 8.585E+OO 47869 40 2,641E+OO 19034 40 7.982E+OO 26228 40 ~.~?I~~QQ r---..!~!~ 40 
tetra~loroeth;~!~Q-: ~Q!' ~~ 1c849E+O!'r-_~?!Q ~ __ ~ H~~~~Q! ~ _~974=-_~ 1 ,3~~E+Q! ~~ _ 2 ~~~:!:Q! ~~~! 2 1.446E+01 4428 2 
chlorobenzene 2.00SE+01 5639 2 1,789E+01 5006 2 1,35SE+01 3485 2'1.550E+01 3801 2 1.569E+01 -. '3360 --2 
~~~nzene------·· -- - 1.3S2E+01 -19i40--10 1.199E+01-16778 -10 9,921E+OO'--12746 -io 1.194E+01--·-14642 10 U02E+01 ---11796 10 
m-2~i~O"eiutesl ______ ::::. ~_ 7. !OSE+OO 19972 20 r82!~+oiu 50947 ~o !.02!E+Ol ~224 ~ 1~845E+01 ---45242 20 1.713E+01 . -- 36677 :.:~20 
p:xyl!.rI~!~oelutesL_____ _ 7.10SE+OO ~9972 20 1J!~!~:!:Q!~.s0947 20 J:021~:!:Q! ~$224 _~ 1.8~~E+01 ~!i\l:,4S242 20 U13E+01;:'i.36677 20 
~-~r!lI!!e (coelutesl 2.298E+01 64573 20 2,052E+01 57406 20 1.232E+01 31663 20 1,95SE+01 47975 20 f348E+01 50288 __ ~ 
!~!!1~ j~~~~~~: . _ _ -... --- r--- 2:298E+01:'I,,l., 64573 __ , 20 1:Q~~iQ~ r-F406 =20 1;232801' ,jQlt~166320T956E+ot~jli:ijd71i75 _ ~Q ~j1~~!Qi' ,502sa __ ~Q 

NUMBER 2 NUMBER 3 

l __ _ +-=~~~-+-=-,-,-=-=-+..:.;~~=·~tJ:~I~~~ .:J~~;~l~-:-f::~~!!-

ICAL4,WK4 



PIO COMPOUNDS 
vinyl chlortde 
Icetone coelutes) 
~S-I,2-dIChloroethene .-
cis-I 2-dlchloroethene 

--
c~~ dlsulnde (coelute.) 
~-butan~n.!.~lute!L 

~enzene 
trl~iifo~~lheii.:! ~.:~DL~_ I--
~~I~~~lcoelu~ ___ 
4-meth 1-2-e~!!tanone Icoell!~ 
2-hexanone 
!!lrac~I~oel~!~~ 1i"'!Q. : ~OL N/~l 
~~!~~~nzen~ ._ .. __ ._ -!!!!}'Ibenzene .. _ .... _ ____ _ 

INITIAL CALIBRATION SUMMARY 
August 12,1997 

RELATIVE RESPONSE FACTORS 
STD. 1 STO.2 STD.' STO.4 STO.5 

AVE RRF %RSO 
S.S06E-Ol . 9.977E-Ol '4T06E-Ol 8.194E·Ol 4.507E-Ol 7.238E-Ol 34.4 

NA 5.77SE+OO 2.377E+OO 2.397E+OO 2.14SE+OO 3. 175E+oo 54.S 
3.940E+Ol 4.667E+Ol 3.S27E+Ol 3.632E+Ol ~;142E+Ol 3.802E+Ol 14.S 

NA 3.544E+Ol 2.755E+Ol 2.758E+Ol 2386E+Ol 2.861E+Ol 17.1 
2.140E+OO 3.995E+OO 3.439E+OO 4.805E+OO 5295E+OO 3.935E+OO 31.3 
3.315E+OO 6. 150E+OO 5.315E+OO 7.390E+OO 8.151E+OO 6.064E+OO 31.1 
3.597E+Ol 2.564E+Ol 3,933E+016:066E+Ol - 4994~~Q! -t~IE+Ol 31.8 

NA 1.734E+Ol 5.671E+Ol 5.791E+Ol 6.302E+Ol 4.874E+Ol 43.3 
4.026E+Oj- 2.953E+of '1'303E+01'2:750E+oi . r,-:561E+Ol -BI9E+oi 44.0 
7.150E+OO 5.113E+OO 2:261E+OO~78~!QQ: n~~~4.407E+OO 44.S 

NA NA 1.589E+OO 3.077E+OO 1.449E+OO 2.039E+OO 44.3 
_NA._ 3.982E+.Qf" '4.8~lE+Ol_ 2.226801 3:588E+01f3~654E+Ol 29.6 

NA 2.054E+Ol 5.450E+OO 7:2'76E+00 4:267E+OO -9.384E+OO -eo.4 
- -NA . - 1.323E+Ol 4.079E+OO 6:040E+OO 3.587E+OO - 6.734E+OO-6il 
3.391E+Ol 1.992E+Ol 1.088E+Ol 1.2ii4E+01' f083E+01 1768E+Ol--SS:S !!!-!~n.!.~ulesl 

1e:~!!~COeIUlesl __ ~~=_.n- ~.~)E+Ol 1.992E+Ol 1.08eE+01 1.284E+Ol' f083E+Ol -U68E+Ol -55.5 
o·x}'I~!!~ {!:oelut!!l ___ .~= 3475E+Ol 1.995E+Ol 1.622Ei{)f f.S53E+oi- i.439E+Of -2.017E+ol 41.7 
~~r~r:'~j<:~~!!!!~!1 ______ . ___ 3.475E+Ol 1.995E+Ol !.622E+OL !,553~+QL r~~~~!Qt ~7E+0! 41.7 

STO.l STO.2 STO.3 STO.4 STO.5 

ICAL5A.1M<4 

18'11el1 level 2 level 3 18'11814 level 5 

lev811 18V0I2 leval3 lev814 level 5 

. __ .. r=-wo -43245 --~ 23975 25 40378 50 22900 75 51728 
araa area COne cone lrea cone area cone area cone 

NA 0 91858 19.8 108384 119 252674 187 375048 .-~ 
107275 2.5 188858 5 352942 15 1031718 45 1808825 90 

NA o 143431.25 5 288050.33 15 783581.84 45 1~ _90 
12.7 25.4 102 203 254 

29604 8.2 82131 18.5 227583.5 88 815789.75 132 880202 185 
39178 1 103755 ~ 255181 -!!! 574442 15 798517 25 

NA r--.-Q 14031 1 73582 ___ 2 -148219- 4 322444 8 
83314 1.9 180144 -at 143734 17 501720 . 28.9 423232 424 

10.7 ." 3S.7 9811!A!117~ 168 ';.<123232ilii 243 
NA 0 NA 0 41233 - 40 155406 SO 92705 ._ 100 
NA 0 32227 1 82558 2 ~~!! 4 183587 -. 8 
NA --g 20702 1 15107 2 42177 4 58538 ~ -- --
NA -.g 68658 5 58525 f--'!!! 131294 f-_1~ 148547 25 56229-' 2 200749 ~10 301614 20 - 558375' 30 897366 50 .. , 50 2 10 20 30 

57821 2 201058 10 449550 20 875043 30 1192175 50 

2 10 , 20 .1I151i4u~ 30 50 

level 1 18v0I2 18V813 18V814 18V815 



DATE: 

CONTINUING CALIBRATION SUMMARY 
Augusl12lo Augusl26 • 1997 

PID COMPOUNDS 
INITIAL CALIBRATION 

AVERAGE RRF % RSD 
.,----
vinyl chloride 7.238E-Ol 34.4 --
acetone (coelute.) 3. 175E+00 54.8 --_. 
trans-1.2-dlchloroethene 3.802E+Ol 14.8 

~1.2-dIChloroethene 2.861E+Ol 17.1 

~arbon disulfide (co~!~!!L_._ ~,935E+00 31.3 

2-buta~~~ ~oel~~~!!._. __ f---~.064E+00 __ 3!:! .-
~~~.!~~~ .. - -- _._- 4.231E+Ol 31.8 

trlc~!~~~elh!!!e (P!Q - MOL NlA) 4.874E+Ol 43.3 

~!!!(coelute!L- ... __ 2.519E+Ol 44.0 1--
~-.!!Ielh¥!~:!!~ntanon~ !~~elulll! 4.407E+00 ~~.8 1-------
2-hexanone 1--_ 2.039E+00 44.3 --------- ----- -----
~~~!oroelh~~~ !~'!> - ~Q!-.~ ~54E+Ol 29.6 
chlorobenzene 9.384E+00 80.4 ----------_ ... -- --'- _. 
~!be"_~~.! ___ __!73~~ 66.2 -
~-xylene~~lul8l) .. "--_ .. -- - 1.768E+01 55.5 

p-xy!!!!~ (coelut .. ). ... _ .. _--- 1.768E+Ol ~~.5 I-----------
~-xy!~I1~ !~~!~~~! 2.017E+Ol 1---_41 .7 --------1-----

08113/97 

023R0201 
RRF %0 

2.366E-Ol -67.3 
1.387E+OO -56.3 

2.694E+Ol -29.1 
f-

1.088E+Ol -62.0 
I-

1.621E+00 -58.8 
2.505E+00 -58.7 ----- --

c2!33~Q! ~~~ 
4.238E+Ol -13.0 

08/13/97 

2 
042R0601 

RRF %0 
3.654E-Ol -49.5 
1.496E+00 -52.9 

~670E+q! ~29.8 
~_50E+Ol -42.3 

.!203~~ -69.4 
1.859E+00 ,---=~9.3 -_._-----

-~..!~!~~~! --:~~ 
4.945E+Ol 1.4 

. ---------
1-!~3E+~ ~~~ -- -"!:~~~!Q! I----:~~~ 

1.726E+00 -60.8 - _!~!r~~ 1--:5~!. 
1.107E+00 -45.7 1.117E+00 1--~52 ----------
1.656E+01 -54.7 

f-
4.211E+01 15.2 

.. _-----
4.382E!~ ~~.! I----

1.024E+Ol 1-- ~~ ._----
3.838E+00 -43.0 

I-
6.956E+00 3.3 --------

1019~~ -42.4 
I---- ~c~~~~ 11.4 

_1.019E+Q! ~'- 1.969E+Ol 11.4 ----------
1.709E+Ol e:!~~ c--

2.518E+Ol 24.9 ----------
!~~~I1f1 !~~Iu.!~! 2.017E+~! __ ~~.7 ,- __ !JO~+Ol :!~:~ ,--~~~~~!Q~ 24.9 _ .-

INITIAL CALIBRATION 
ECD COMPOUNDS AVERAGE RRF % RSD 

bromomethane 7.276E-Ol 54.5 ----_. ---.----- -----
1.1-dlc~!o~~~~!!!! . ~:249E~Q.. 51.7 ..... _--

2.359E+00 42.2 -----

023F0201 042F0501 

RRF %0 .--=-:.=- --. _. _. RRF ~.!!.~ 
4.222E-Ol -42.0 
.868E+00 -11.7 

5.465E-Ol -24.9 

3.157E+00 -2.8 2 -
1.351E+00 ~~:~ 2 -- .090E+00 -11.4 

:-

f-

f-

f-

f-. 

'---

-
-_. 

08/14/97 

3 
060R0601 

RRF %0 
7.589E-Ol 4.8 
1.271E+00 -60.0 
1.715E+Ol -54.9 
4.288E+00 -85.0 
2.080E+00 -47.1 
3.214E+00 -47.0 
2.850E+Ol -32.6 ------

f-.4.393E!~! -~ 
9.286E+00 -63.1 
1.611E+00 -63.4 -----
9.538E-Ol -53.2 ----- --
2.795E+Ol -23.5 ---_._-

f-._5.668E+00 -39.6 
3.759E+00 -44.2 

f--.!266E+0! ~~:~ 
f-!.266E+Ol -28.4 

08/14/97 

4 
082R0701 

RRF %0 
8.370E-Ol 15.6 
9.366E-Ol -70.5 

2.406E+Ol -36.7 
1.028E+Ol -64.1 
1.903E+00 -51.6 
2.941E+00 -51.5 
2.293E+Ol -45.8 

I- 4.314E+Ol -11.5 
1.162E+Ol -53.9 
2.016E+00 -54.2 
1.323E+00 -35.1 ------
2.947E+Ol -19.4 
5.743E+00 -38.8 
4.339E+00 -35.6 

-

- 1-_ 9.495~:!"~ -46.3 

f- ~:495E:!"00 -46.3 

-

1--

08/14/97 

5 
08&R0101 

RRF %0 
1.701E-Ol -76.5 

1.186E+00 -62.6 

1.769E+Ol -53.5 
4.374E+00 -84.7 

2.583E+00 -34.4 

3.992E~~ -34.2 
-36.8 

--

2.675E~~ ----
3.599E+Ol -26.2 ------- --
1.144E+Q! -54.6 

1.984E+00 -55.0 

!:40!~~ -31.3 

1.804E+Ol -50.6 -------
5.137E+00 -45.3 --
3.691E+00 -45.2 ---- --
8.578E+00 -51.5 -
8.578E+00 -51.5 

1.817E+Ol --=!~f- __ !.843E:!"Q!I--_ -~! _I-!~~~~Q! :27c! f---------- ----

08/15/97 

6 
100R0101 

RRF %0 --r=-.-
9.487E-Ol j ..!!J.t-
1.026E+00 -67.7 

t-
1.283E+Ol -66.3 

~:52~~~ -91.2 _. 
-.!!~~~ -52.8 -

2.870E+00 -52.7 ----- -- --
2.783E+Ol -34.2 --------

I--~:~~~Q! -4.2 

f----~:~~~~~ -62.2 ._-

r-!:~~!~+OO -62.5 
1.017E+00 -50.1 I- --------
3.554E+01 -2.7 

1---. ----- ----
7.577E+00 -19.3 '-------_._- ---- .. 

4.238E+00 -37.1 -------- ---- --- -
1.277E+Ol -27.8 

.--~ ._----- --"-
1.277E+Ol -27.8 _. -------- --- -
1.963E+01 -2.7 -- - .. _. -- ----

-'-- ~.~~~~~Q~ -9.9 1.843E+Ol -8.6 1.464E+Ol -27.4 __ ~.~~~~+~~ I -2.7 . ___________________ L-_________ -- -

060F0601 082F0701 085F0101 100F010l 

__ ~!!. D RRF % 0 RRF f. 0 RRF 'Y. 0 ------ ----- ----------,--
5.686E-Ol -21.9 5.072E-Ol -30.3 4.479E-Ol -38.4 4.358E-Ol -40.1 -------- - - --"----------

2.631E+00 -19.0 2.008E+00 -38.2 1.574E+OO -51.6 2.044E+00 -37.1 -------- --- -- --- --- .-.--------- --- - --. _ .. __ . ------
1.379E+00 -41.5 3.229E+OO 36.8 1.991E+00 -15.6 9.049E-Ol -61.6 ---.---- .--- - ------ -- - ---_ .. _-m~~~)'!fI~fI ~~J~lde_ 

chl~~~nn ~~elul8l! 4.679E+Ol 53.4 2.879E+Ol ~~.5 -- 2 1.978E+Ol -57.7 :~~~~! _~~9.2 __ ~~OE~! ~~:~ _ 2.3!~~~! -50.5 1.782E+Ol -61.9 

1 ~! __ :~rl~hlor~~~!!! ~oelule.1 
c~~~~ ~tra~~r!~~ (~~~!.. I 
1~~~~loroelhane _ 

trlc~!~r~~~~I!II~ ~~~! 
telr~I:!,!~r()~~!,~ (~~Q! !~~~ 
~.!~~:~rl~~I()r()~~al1e !co~I~~ 

l 

} 
bromofonn 

ICAL5A.WK4 

_~.289E+02 53.2 7.917E+Ol -38.6 7 .825E+Ol -39.3 ._--- -_._-
8.037E+02 53.4 4.948E+02 -38.4 

I-~ 
.891 E+02 -39.1 -----. -- "---

1.9S7E+00 71.6 2.720E+00 39.0 _ 1 -- I--
.338E+00 -31.6 -----

__ !~~E+O! __ !r:~ _.2~~~ _-=r~ _ 7 .460E+Ol -9.8 

_!~Q!E+O~'--!~Q __ 1.37~~ :!~~I--- _! .129E+02 -29.5 

__ ~:!!9E+00 --~~:!H ~:..~~~§!~ -!~:~I--- ~. 
j ___ !~~8E+Ol ___ ..§~:~ f--+--~67!~~ -~~~t-- ~. 
, 5.684E+00 91.1 2.960E+00 -47.9 
L •. '------- ~--=-=-'-- .. - 6. 

648E+OO -28.7 
593E+01 91.0 

~~~~~Q~ L 20.1 

6.958E+Ol -46.0 6.363E+Ol -50.6 4.900E+Ol -62.0 5.441E+Ol -57.8 -- ".--._----- -- ---- --" .. - . __ .- ... _---- -- - -

~~~~+~I~~! _ 3.97~+02 -50.5 3.06~~~~ ~!:~ ---·~~Q~~Q~I-~?·? . 
_ ~ ?~~!~ ~2 7 _ 2.33~+00 19.5 ~.806E:Q!-~~ __ !!?~~+QQ_~:! I _ I 

.? ~?~~+~! . -.?~ __ 7.145E+Q!...:!3.6 ___ ~226E:!"~~ :~~~ -- ~~04~+~~ I ~~~ I I 
_Jm~:~~ i J:f ~::-::~~~~;~:_~;:! _ -+~~t~~ :~H - -Ui;~:~~: :~j:~ i 

~~~~+Q~ I -~Q~ 5.869E+~ ~~:~ _ =-~.~~§~QQ :~~ _ .- 1i7~§+~1 U~§ I . 
~~~~~+QQ I ~~~ 1 5.000E:!:!!! . 779.7 _ ~:~~~~~OQ -46.5 337~E+0~ ~ ~O?; 



NUMBER 1 NUMBER 2 NUMBER 3 NUMBER 4 NUMBER 5 NUMBER 6 

t· ... -. PID 152 AREAS 
PID 153 AREAS 

.--.--=c:::-=-=o--,_----'B=.re=B'-------,-.conC. area conc. --===-_,----=B::;re:::a'-----,--::con=c:.,. area conc. area conc. area conc. 

H ~:;::H ~~:~ ~:~E:~m~_J~j~f 1 ~:J :~!!~ 1- ::; ~:11I;~tI :;:;: ~=L~ ~[;;;;1_~[ ;~~ ]i:{TC:t~r ~~~r];~ 
-~-------

08/13/97 08/13/97 08/14/97 08/14/97 08/14/97 08/15/97 
PID COMPOUNDS 023R0201 Brea conc 042R0501 Brea conc 060R0601 Brea conc 082R0701 area conc 085R0101 area conc 100R0101 areB cone. 

';i;1ylchlorlde 2.366E-01 18709 75 3.654E-01 15841 75 7.589E-01 38322 75 8.370E-01 38178 75 1.701E-01 5879 75 9.487E-ofr-2744s - 75 
acetone (coelutes) 1.387E+00 100888 69 1.496E+00 59677 _.o6-Oj9r.1-,;;.2;~7~1~E+.,.,0~0;+-_.:::590=220-f-----"6~9f::9;::-:.,,,36C;i6;E=--0;;-1~+-_~37,-=2,-,-43,+- 69 1.186E+OO 37708 69 1.026E+00 27311' 69 
~n.-1.2-dlchloroethene 2.694E+01 426155 15 2.670E+01 231464 _~J.::;.7"1,~5-;:E7+~01.<-t __ 1.:.:7~32~1,-=8+----:,15~2"-..4,,,0;;;6-;:E,-:-+;;.0:i-1 t--_2=;0,-=60-:-1,-=0-t_ 15 U~9E+01 -122~~ .. ~~ !:28~E+Q! ~~223 _ 15 
cls-1,2-dlchloroethene 1.088E+01 172012 15 1.650E+01 143046 154.288E+OO 43305 15 1.028E+01 88646 154.374E+00 30237 15 ~~8E+OO 14624 _ 15 
carbon disulfide (coelute., 1.621E+OO 102 1.203E+OO '=!!10~2n2t.~08~0~E~+~0~0[ •••• ~!!10~2t1i:.~90~3~E~+~0~0[ •••• l=:!!10~2 Ma3E+00 102 1.857E+OO 102 
2-butanol!!!coelute!!. _____ r-_ 2.505E+00 174353 66 1:859E+00 70911 66 3.214E+00 142832 66 2.941E+00 111644 66 3.992E+OO 121416 66 2.870E+OO 73057 66 
benzene 2.733E+01 288139 10 3.121E+01 -18~3t --to 2.850E+01' 191902 10 2.293E+01 132165 10 2:675E+01 123281 10 12:783E+01 -107335 10 
Irlchj;;ro~U;;;;;;(piD:MDL N1A) 4.238E+01-893a2 r----2' '[945E+01 --57165--2' .i393E+QT'- 59160 2 4.314E+01 49724 21J:S99E+01 33170 2 4.669E+01 - --36017 2 
~~~ne (co_lutes, 9.953E+OO 178411 17 f048E:+01 --102937 ----17 9.286E+OO 106289 17 1.162E+01 -- 113867 17 1~144E+01 --89619 17 9.520E+OO -----62426 17 
~hyl-2-pentanon. (coelules 1.726E+00 WtlIi.I [!!:!j 98 1.817E+OO it, 1029a7 98 I611 E+OO r 96 2.016E+00 <';ti;11~i 98 r984E+O(fU~:;i;·~1$ 98 1.651E+00 Gm2s 96 
1~:.!"exanonB _______ !.107E+OO 46678 40 f1!7E+OO 25827 40 ~5_3_8_E_-0_1 25666 40 1.323E+00 30499 _ 40 Jc~01~~OO 25817 40 fQ1?E+oo ~~~~ 40 
!!!~~!oroe!!!!!!!~~:MDLN/' 1.656E+01f--~ ___ ~ !21!~~Q! __ .~867r . ___ ~~J95E+0!1-_-___ -_-=3::.:764:::0::t--:::2 2.947E+01 33962 21.804E+01 16624 23.554E+01 27415 2 

i
h,orObenzene 4.382E+OO 9112 2 1.024E+01 13810 2 5.668E+00 9459 2 5.743E+OO - 6757 - 2 S.137E+00 7010 2 7.577E+OO ---7950 
;ihYib;~zen.- --- . ------1-- 3.838E+OO ----39895 '-10 6.956E+OO -·46915 --10 i759E+00 --·--::3-'-13::-:66:-:-t---:10·:-r.4c.;3"'3,;:;9""E--:-+0~0·---- 2-55-25 10 3:691E+00 25181 10 4.238E+00 -- -22234 
~~~YTe-;;~(';;;'I~le.,=_-=~.=_+_ !,Q19E+0! .,211886 20J,969E+of ~265s95I--~~ 1.266E+01 ,211222 209.495E+00 111712 208.578E+OOr-----,-;ross 20 1277E+01 --133978 
p-xylene (coelute., 1.019E+01 " 20 1.969E+01 ij;~ 265595. 20 1.266E+01 . 20 9.495E+00 i,~M1Hti 20 8.578E+00 ~H~ 20 1.277E+01 W£j:d33918 

l~i~~~~i~oe!ute.L-·--. -- - P09E+iH 355407 _~!!~~!!!E+O! 339697 -:= .. ~ 1.-,!!!ZE+0! .. 303290 201.843E+01 216879 201.464E+01 199765 201:963E+01 205981 
~!¥~'!! (coelutesL _____ LZ09E+01 .. ;",,~7 _._~ ~,~!8E+Q! 339697 __ ._ ~ 1,!!EE+01 ,,::.303200 20 f843E+01, 21~ ... 20 B§1~~Q!; .;.'. j9978$ 20 H63~Q!;:l2!l598f 

ECD 152 AREAS 
ECID 153 AREAS 

08/13/97 08/13/97 
ECD 

:bromofonn 
r- ------- ----

11.1 ,~.~-le!r'!~hl()r~!!~~r1~ 674007 

ICAL5A.WK4 

10 
20 
20 
20 
20 

cone. 
75 
15 
20 
11 

0.64 
20 

2.1 
65 

2 
2 



PIO COMPOUNDS 
Ivlnyl chloride 
lacetone 
'trans-l, 
cls-l, 
carbon dlsulnde ' 

INITIAL CALIBRATION SUMMARY 
August 26, 1997 

RELATIVE RESPONSE FACTORS 
STO.l STO.2 STO.3 STD.4 STO.S 

1.106E+OO 1.3;..!E+OO '.265E-O· i.813E-O' !.80~E-4I1 

NA 1.419E+O 12E+O .2 :+:10 
2.814E+Ol E~ ,10 :+0 E+O !,(j:+)1 

_NA ' +E+O !,9 :+<:10 

A tRF %RSD 
98 49.9 

3, 1(j7E+(JIl, 1.476E+OI ,8 E+OI !Ul' >0!1 3.& E+ 
14,813E+OO 8: :+00 12,28'IE+OI I !in8 :...on 18,764E+OO ;" :+00 53,3 

benzene I 3~QL 3.687E+013,843 :+01 114 :+111 18E~ 15 :+, :,8 

laval 1 level 2 

level 1 leYBI2 

area cone. area 
8958 25 13997 

NA o 21187 
17898 2.5 55401 

NA . .11 927~ 
12.7 

9927 8. 29928 
8056 

level 3 18.014 level 5 

10.013 10.814 10.015 

cone, area cone, area cone. area cone. 

50 19838 75 19204 100 13323 1"150 
19.8 35651 89 114223 187 107987 273 

5 189898 15 584827 45 598551 
f- .. :~ .5 .!,0311. . .!5. .19~~4 ~ 82900 
1-2~ ~~,4 102 .1.031 

18,5 54798 88 130523,8 132 457551 , _~~~ 
5 10 192325 15 389808 .. ~~ .~ ·"~\k-· ~ NA --if 2 75633 4 178399 :~ 

19205 1--·;:9 118998 17 !05892 28.9 232735'· :~~ 
10, 38, 98 ";i-::~~ 

NA 0 NA 48828 40 142238 80 55285 ·T~ 
NA ---g 753, ._. ! 32804 ---] 70089, . ~. 114474 ,~.~ 

. '" tii8(i>iD: MDl"""""NlA-;fI---t=.:=.:7:7' NA" .. 2,359E+Ol -f.3~"9~2~2:~+O);'I~'i,,ro,;<8;::;-:.:;-Hi -='==j:8=E":,+c:;.;-t--7~~'0==I:c+<';";'I--~+I-··="'---1 

'loluene 4,018E+Ol .~~~~~!~i-tl~'9~23:~+OltBj;;281~+~~H~)H5E~:'1I+1~j'E!r181~1t=1£~~~~~~~~~~~~~~~~~~~~~ 7,135E+00 5.51!:+OO 171:+ 131 
.hAvannnA IIE+ ;21 

, (PIO - MOL Ni/\) . - :+ :+(,!1 :+< 121:-H 

1m-xylene 

~i"oe,ut."1 
I"tyrone . 

ICAL6.1M<4 

··-1-· 

- .-

:+ 
iSE+ 
i9E+ 

STO.l 

'+ 
JE+ 
lE+ 

1, 17E+O 
1,7' 17E+Ol 

.. 
NA 

- ~ 5794 
I-'~i 

. 7090 ... 

~i 
. ~ 31903 _~ 

!--'NA .. '17683'" '28244 ". -'0 c--"J~ 75408 ?~ 
9631 2 . 40304 r--10 87877 20 164449 30 399789 ~g 

2 20 30 ~ 
9422 1-- 2 59844 10 157492 20 308884 30 523029._~ 

10 30 ,_ .. ~ 

IE+! 7.125E+OO 1,083E+Ol 42, 
!I"+! 153891"+00 8,217E+OO7.; 26"':.H __ -::-=:-::-_ 
IE+O' 1.41 :+01 1,429E+Ol 1,448E+Ol 18,! 

11 IE+O' 1,41. :+OlJ~,,4~29E~+OltJl~,448E~+Ol:l=:~18~,! ••• -=:]_i1D-=~~.P~~.~~~. 
2,315E+Ol 2.634E+Oltt'I,8~~69E:~'+Ol!=b2t!!,,'0~95E~+Olt=J 11~7~',,4tt1.B 
2,315E+Ol1:~'!:Q! 1,869E+Ol 2,095E+Ol 17,4 

level 1 10.012 level 3 10.014 10.015 
area cone 

+-~~~~+-~==~~4--~;~l~re~f .. loo 1 
-1-=.:c:.':"::=-:'='J.....:149988oo !QQ.] 



Date: 

CONnNUING CALIBRA nON SUMMARY 
Augult 26 to September 03 , 1997 

INITIAL CALIBRA nON 

08/27/97 

010R0101 

08/27/97 

2 
035R0101 

08/28/97 

3 
Ofi6R0101 

08/28/97 

4 
077R0101 

08/29/97 

5 
098R0101 

08/29/97 

S 
018R0201 

;- PIO COMPOUNDS RRF % 0 RRF % 0 RRF % 0-.-_r_--,R--,R--,F-:---r_o~:4 __ 0----, 
vinyl chloride 8.298E-01 49.9 1.385E+00._ 66.9 1.094E+00 31.9 8.375E-01 0.9 2.850E-01 -65.7 1.033E+00 24.4 8.149E-Ol f---=-!.:! 

AVERAGE RRF '" RSO RRF %0 RRF %0 

~(coelut.I)._ .... __ . _. 2.581E+00 71.3 4.618E+00 __ ~~:9 4.373E+00 69.4 3.990E+00 54.6 5.834E-01 -77.4 r- 5.296E+00 105.2 _ 3.229E~~ _ ~~:! 

~,2-dlchloroethene __ 3~.,,-56::,6c::E:..+-,,-0-'-c1 t--__ ~3"-6.-"-9+_r4-'-.6:..:6-'-0-=E-'-+01 30.7 4.512E+Ol 26.5 3.833E+Ol 7.5 1.358E+Ol -61.9 r- ~,902~~! ~ _~:425E+Ol _~:! 
~2-dlchloroethene 8.679E+00 59.7 6.676E+00 -23.1 6.960E+00 -19.8 6.984E+00 -19.5 4.262E+00 -50.9 1.333E+Ol __ 53.6 _ ---..!:885E+~!~ 
~~rbon ~IIUlfld.-,co.lut.l) 3.B47E+00 53.4 4.538E+00 24.4 5.229E+00 43.4 4.110E+00 12.7 1.729E+00 -52.6 3.954E+00 8.4 2.942E+00 -19.3 
~~~utano~~o.lut.!L 5.622E+00 53.3 7.014E+00 - 24:8= 8.081E+00 43.7 6.352E+00 13.0 2.672E+00 -52.5 6.111800 B:7r-- 4.546E+00 -19~ 
~~n._. _. ____ .__ _ 4.515E+Ol 32.8 _r~·159E+Ol 14.3 __ ~.936E+Ol~. 0 5.222E+Ol 15.7 1.542E+Ol ~:~ = c.-..!:~~~§:~~ r-:!~~ c- . '~l~~~! ~~: ~j 
~ __ oro.lh_e_ne (PIO -_ MOL HlA' 4.990E+Ol 447 2852E+Ol -428 3 070E+Ol -385 3.887E+Ol -22.1 3.922E+Ol -21.4 3.456E+Ol -30.7 3.762E+Ol -24.6 
toluene (coelutel) 'I 2.678E+Ol 35: 1 5:385E:!'.Q! ._ !,Qi! ~ 3'900E+Ol 45:6 2.549E+Ol -4.8 r-1.262E+Ol -52.9 _i~~ !§~~~~ __' 2.968E~ -10:8 
4-methyl-2-penlanone (coelutel 4.683E+00 36.0 1_ ~!~.Q.Q. _ 99.5 6.76SE+00 44.5 4.421E+00 -5.6 2.190E+00 -53.2._ ~:!!!~~+OO 26.3 _ .. _~,!~!!~+OO f-...!!~ 
2_-_he_x_an_o_n_e __ 3.752E+00 62.1 8.928E+00 137.9 1413E+Ol 276.5 6.014E+00 60.3 1.820E+00 -51.5

1 
__ !~~~~~.Q.Q 103"~ __ !:~~~+.Q.Q __ o-~~:! 

~!.rachloroethene (PIO: MOL, ~ 4.722E+Ol 22.8 4.622E+Olj - ~2.1 - -'4'.351E+Ol -7.9 2.067E+Ol -56.2 1.59~~ -66.1 _~:~~~~~~! ~~ _ !:~!~~.Q!-~~~ 

ethylbenzene ..... _ __. 8.217E+00 26.2 1.221E+Ol 48.5 1.260E+Ol 53.4 9.962E+00 21.2 1.106E+Ol 34.6 ._!!~!~~:!:~,Q ~~r' __ !~~~~:!,,Q! _ 58~ 
~enzene____ 1.083E+Ol 42.4 1'618E+01.:~.49.5 --r;-~989E+Ol 83.7 1.163E+Ol 7.5 1.436E+Ol 32.7 t--!'!!'~~:!:~! ~~ ._!:622E:!:,Q! 49.8 

.!!!,-xylene (coelutel) ._____ _ 1.448E+Ol 18:~ _ 2.210E+0! __ ~~~ _ ~,173E+Ol 50.0 '_I---!.883E+Ol 30.0 2.655E+Ol 83.3 f-.!,!~!~:!:,Q!~ __ ~:~!~E+O! 59.8 
p-xylene (coelutel) __ ._ 1.448E+Ol 18.5 2.210E+Ol 52.6 2.173E+Ol 50.0 1.883E+Ol 30.0 2.655E+Ol 83.3 __ .!,?~I~:!:,Q! ~~!! . __ ~!~~:!:,Q! __ ~~:!! 

~xy!ene (coelutel) ___ . ____ .---,2~.-=-09:..:5:::E:..:.+-=-0.:1'1-__ ..:.1.:.:7.:...:4.-t_t-=2:..:..0:..:.4:...:1~E_+.:0!j _ ~~.~~ 2.406E+Ol 14.9 2.119E+Ol 1.1 3. 176E+Ol 51.6 __ !~~Q~~! f--:!~ _.~~!~:!'~! __ 25~ 
!!Y!l!n~ (coelutel) ._. ____ L.. 2.095E+Ol 17.4_c.1.:~!~:!:~1 ~~.~ L_c.1.:~~~~ ---..!4.9 L. ~~E+Ol "-_1.1 3.176E+Ol 51~ ___ ..!.~50~:!:~ ~ __ . __ ~~~!~~! ~~:~ 

INITIAL CALlBRAnON 
ECO COMPOUNDS AVERAGE RRF % RSO ------

l . . 

I' 

1,1-dlc~loroethene 

methylene ~~orlde __ 
chloroform (coelutel) __ _ 

7.951E-Ol 52.1 
2.833E+00 57.8 -
1.288E+OO 12.6 
5.493E+Ol 56.0 

81' 
!!!~~chlor~ethane coelute 
carb~ tetrachlorld! (coelut 
1,2-dlchloroethane ... 
trlchJoroelhene ~CO' __ _ 

- -:-
~ tetrachloroe!!!!,,!!jECO) c 

1,!~-~~!,I(]roethal'!! (coelut ell 
bromoform .. 

1.513E+02 55.8 
9.428E+02 56.0 
1.366E+00 53.8 ---
7.073E+Ol 14.2 
1.359E+02 II,! 
4.343E+00 11.9 
1.179E+Ol 31.5 . _. 

--

010F0101 
RRF %0 --

8.314E-Ol 
3.231E+00 
2.803E+00 
4.506E+Ol 

1.239E+02 --
7.744E+02 --
2.918E+00 
5.750E+Ol 

4 

14 . 

:.117. 
L -18. 

-18. 
-17. 
113. 
-18. ---

-7 

-6. 
r-!:263~:!'Q~ 

4.081E+OO -----
1.057E+Ol -10. 

i 5.075E+00 57.2 4.021E+OO -20. . - -.~-------- . 

ICALSWK4 

D35F0101 
RRF %0 -

~- 6.882E-Ol 
f--'---

-13.4 
0 1.702E+00 -39.9 

? 7.425E-Ol -42.3 
0 3.848E+Ol -29.9 

1- 1.058E+02 c-.---- -30.1 
9 6.614E+02 ~ ----
!- 8.003E-Ol ~!.4 -----
7 5.893E+Ol -16.7 

1 1.005E+02 ~..! -1- -.----
0 3.247E+00 -25.2 -------
4 1.218E+Ol 3.2 -,1- -------
8 5.329E+00 5.0 - .- _._----

056F0101 

RRF "00 

r-- f-. 6.530E-Ol -17.9 
3.732E+00 31.7 
1.494E+00 16.1 
4.402E+Ol -19.9 -- r-
1.211E+02 -20.0 

r-
r-J.566E+02 -19.8 

9.862E-Ol -27.8 
6.651E+Ol -6.0 

-
r---1.017E+02 -25.2 
r'-

3.286E+00 -24.3 _._._-- ---r--
9.892E+00 -16.1 -.-
4.062E+00 -20.0 ---_. __ . 

077F0101 
RRF 

6.081E-Ol 
2.882E+00 
2.902E+00 
4.031E+Ol 

%0 

-23. 
1. 

125. 
-26. 
-26. 1.109E+02 i----. 

6.928E+02 -26. 

098F0101 018F0201 
RRF %0 RRF % 0 

_.-- - . -- ---_. -
5 7.059E-Ol -11.2 5.605E-01 1 --29.5 .- ._ .. _- ._- -- -
7 4.355E+00 53.7 3.602E+00 27.1 
4 1.454E+00 12.9 1.440E+00 11.9 - --- _. -.- .-.- -_.- _.- -- .. -.------
6 3.630E+Ol -33.9 3.403E+Ol -38.0 -----. ---

~I ~:J:m~:~i 
-34.0 
-33.8 

9.358E+Ol -38.1 

61 8.876E-Ol -35.0 2.382E+00 74.4 2.179E:!:~ f--~~' 
6.592E+Ol t--~' 51' _. 5.655E~01 -20.0 

~j;849E;~~1 ~~~.~ 
.-._------ ---
_~:?85E+~ I __ -!~~ 

1.00IE+02 ~. 
3.234E+00 -25 ---- ,---
1.?~ 52. 
7.767E+00 53. ----

~~. 9.412E+Ol 
~ I .. 3.041E+00 

-30.8 
-30.0 

Q! 
O' 

1.02SE+Ol -13.1 _ .. -----
4.192E+OO -17.4 

. ~: l~~~!Q! i _:~~~ 
2.960E+00 -31.8 
1.394E+Ol 18.2 
- ------1 

.. ~.~Q~~~~~ i -1.5 



NUMBER 1 NUMBER 2 NUMBER 3 NUMBER 4 NUMBER 5 NUMBER 6 
area cone. area cone. area conc. 

t~== . PIO 152 AREAS 16418 ~81* 14698 j '~~:~~J ~~ 15154 ~Tl00j 
PIO 153 AREAS 28097 _ 2809L!QQ ~ 28393 20486 ~ ~~~_ JQQ 

08127197 08127197 08128197 08128197 08129197 08129197 
PIO COMPOUNOS 010R0101 area cone 035R0101 area cone 056R0101 area cone 077R0101 area cone 098R0101 area cone 018R0201 area cone -

vinyl chloride 1.385E+OO 17695 75 1.094E+OO 13474 75 8.375E-01 12533 75 2.850E-01 10323 75 1.033E+OO 11363 75 8.149E-01 9262 75 
aeaton. (eoalut •• ) ' __ r--~:618E+OO 54295 69 4.373E+OO 49535 69 3.990E+OO 54935 69 5.834E-01 19443 69 5.296E+OO 53711 69 3.229E+OO 33759 69 
tranl-l,2-dlehloroethene 4.660E+01 119106 154.512E+01 111121"'--15 ·3.833E+01 114713 15 1.358E+01 98405 154.902E+01 106077 15 t~25E+01 100577 15 
rC:-IS-:.l-:,2'-"-d':-IC-:-h:-lo-'-roe'-'-':.th"'.n-'e""-'----l--t6~."'6;76;;;E;.+-:O;.;;O:+----:...:.;17'-'06":';1+---'1~5+'6~.~96;;;O""E:;-'+'-=O~O ~7140 -'15 6.984E+OO 20903 15 4.262E+OO 30879 15 1.333E+01 29395 15 1.885E+01 42848 15 
carbondisulllde(eoelut.lj 4.538E+OO 1025.229E+OO 102 4.110E+OO 1021.729E+OO 1023.954E+OO 1022.942E+OO 102 
2.butanone(co.l~ 7.014E+OO 76666 66 8.081E+OO 87561 66 6.352E+OO 83847 66 2.672E+OO 85166 66 6.111E+OO 59278 '--sa 4.546E+OO 45472 66 
benzene . 5.159E+01 879021-,10 2.93SE+01_. ~~~w 10 5.222E+01 104194 f---1Q" 1.542E+01 74458 10 3.685E+01 54159 '10 4.789E+01 72580 10 
~!~~h;~; ~!!i~MOLNIA)~J;a52-E-+01 9718 2 3.070E+01 10081- -2 3.887E+01 --, 15511 2 3.922E+01 -37a9QI--i 3.456E+01 --~ 10160 ---. 2" 3")62E+01 '_'11403 ~ -2 
~!uene (coelutesl 5.385E+01 +--1-5-=-59:"':7:'::5+ 17 3.900E+oi ---'1Oe8s4 17 "2.549E+iH 88461 17 1.262E+oi 103668 17 3:4i'iE+iH '-~'8522s . "7 2.968E+iH 78471 17 
4·methyl·2·pentanone (coelutes 9.341E+OO ' 98 6.765E+OO ~;1(18854'" 98 4.421E+OO'·' 98 2.190E+OO I:illi.~_i 98 5.9FE+OO' .~ .. , ',.,III;"iI ._:. 98 ~!~9E+OQ i.ii';H647i :~_.~ 
i:hexanone 8.928E+OO 60645 40 !:413E:!:!!! _~784. 40 r-S.014E+OO 47998 40 1.820E+OO 35170 40 7.635E+OO 44669 40 7.470E+OO 45282 40 
lekachl.;ro;th;n; (PIO:MDi. N A)'" 4.622E+01 15749 2 4.351E+01 14266 2 2.067E+01 8248 2 1.599E+01 15447 2 2.087E+01 6138 2 1.915E+01 5803-'""2 
£~lorobenZen!.= '-= _"'.~ _ 1.618E+oi ---~ 10591 2 1.989E+01 .-- 11176 -"'2 C"1.163E+01 . 7899 2 1.436E+01 4931 2 1.189E+01 .~, 6754 2 1.622E+01 . ~ 6644 - '2 
!!.hylb.~zene _.' ___ ._ , __ 1.221E+01 39944 10 f26QE+01 --'35414-10 '9.962E+OO -~'---W 1:TIl6E+Of 18983 --lo"9.913E+oO '--28145 10 f302E+01 '-26871 10 
m xylene (eoelutesl 2210E+01 144812 202.173E+01 122092r-'20" 1.883E+01 127854 20 2.655E+01 91170 20 1.721E+01 97750 20 2.314E+01 -'-94812 20 
~~,!~!(~oalute'I~_~-_-_'~::== 2~210E+01 20 2.173E+01 blia1220112. '-'20 1.883E+01 20 2.655E+01 ~IUlQ 20 1.721E+01ill~;lI71l1i1 20 2.314E+01 ',;':,).IHe~~i -- 20 
~-~)'!!~!~oelu~!!! -----c--- 2.041E+01. 133601 202.406E+01 135229 20 2:119E+01 I 143661 203.176E+01 109053 20 f950E+01 110739 202':S31E+01 107782 .~ 
c!..ty~!!'.!J~~~!~~!~ _, ___ ,_ ~:04!E+O! ·'fiJ_, 20 2.406E+01·'135229~·.-lQ :~~I!9E+O~ kU~' 20 3.176E+01 ,\ 20 1.9SOE+QT;' 'Hqt~D 20 2:63fE+.Q~,:10n82 ~_~Q 

ICALS.wK4 

NUMBER 2 NUMBER 5 NUMBER 6 

-~40962673800054 ~.·1.··110000 .. 4137946 l' 100 f4190220' [4100220 -HOO 
':":':";='::~---'_~::="':==-=-...L.:.::..=..:c=.::....I""':'::~.L.:..:==::"::""..L ..l....:..c===_..1"_~~:;~:;~~::~~~~~~;;:;~.~,;l::;~~t~~:;,__='~"':;;:;~:::;~l-l"'3:.::25=7=700:=:-,' '.100" 10023600}10023600.. 100' 

cone. 
75 
15 
20 
11 
4 

0.84 

2.1 
65 

2 
2 



ECD COMPOUNDS 
momethlne 

t-dlchloroethene --- - --ethylene chloride __ 
lorofonn (coelutes)----- '--. 

1.1-trlchloroethane (coelutell 
rbon tetrachlortde (coelutesl 

-

2-dlchloroethane 
Ichloroethene !Ecbl--~_ . ___ 
!!~chloroethene ~Ql~lu II 
1.!~i.rtchloroethane jcoelutes) 
omoform 
1,~:~-!~~~fi!~~~fu~~· ---

ICAL7A.wK4 

INITIAL CALIBRATION SUMMARY 
September 2 through 19, 1997 

RELATIVE RESPONSE FACTORS 
STD. t STD.2 STD.3 STD.4 STD.5 

STD. t STD.2 STD.3 STD.4 
022F010t 023FOt01 024F0101 025F0101 
2.548E-Q2 8.141E-Q1 5.705E-Q1 3.607E-Q1 2_61 

NA 4.587E+OO 2.354E+OO 1.906E+OO Us r-NA-
2.959E+OO 2.256E+OO 1.907E+OO 142 

---·NA ~:248E+01 4.677E+01 3.878E+01 ~T 
f--_N~---=-J,993E+02 !.286;~ ~~E+Q~ M 
----®-- 1.246E+03 ~~+O2 ~:533E+02 4.26 

NA ~ 2.597E+OO 1.715E+OO 1:88 
9.564E+01 7.416E+01 5.736E+01 16.784E+Qf 6:42 
1.892E+02 1.754E+02 1.130E+02 1.275E+02 127 
6_112E+OO 5.448E+OO 3.651E+OO 4.053E+OO 410 
1.186E+01 1.049E+01 1.113E+~1-- 8.349E+OO 7.49 

~~~+QQ. 4.533E+OO 51~~~~QQ H~~~QQ ~.~~ 

level 1 level 2 lavel3 level 4 levelS 

level 1 lev812 laval 3 lov0l4 lovel5 

level 1 level 2 level 3 level 4 level 5 

cone. area cone. area conc. area cone area conc. 

1-'-=:..:..::.+-"~:==-b::~r~l~:;~r-~:_ h~~-~:E~~a::~ ;; j 



CONTINUING CALIBRATION SUMMARY 
September 2 through September 19. 1997 

DATE: 09/03/97 

INITIAL CALIBRATION 024R0101 
PID COMPOUNDS AVERAGE RRF % RSD '!~ _~~ 

4.644E-01 ------~f-I--3.104E:~ -33.2 
• cet~!!c:~elute·L~:~~2E+~ ~~f- 2.~~. ~~? 
~'!.n.!~~~chloro.then=ec ____ . ____ ~~?!E+Q! ____ ~!~ c_~·_41_2E_!Q! _..:~:.! 

vln I chloride 

c:~:!~~chloro.th.n. 1.050E+01 25.3 8.848E+00 -15.7 
54.5 --~2ii3e+OO -~5.5 

~ .1.2.2-tetrach~or°I!!~~'!11 4.116E+00 30.7 5.355E+00 30.1 

ICAL7AWK4 

09/03/97 

2 
041R0101 

RRF %0 

09/04197 

3 
076R0101 

RRF %D 

09/04/97 

4 
076R0101 

RRF %D 

09105/97 

5 
094R0101 

RRF % D 

._. _4_.8_30_E~.Q1 ___ 4.:..: . .::..0 l-l-...=2::..:.6:..::6.::..0E=--.::..0.:1+ _-4=2::.:.7+---+--....::2::.;.6:..::6.::..0E=...-.::..01:.j -42. 7 f-j __ ;o:2 . ..:..18:..::2~E-..c.Ol -53.0 

-44.·768~08EE:0010 .--:-1110.·03f- _3.414E+00r--=!9.3 __ ~~E!QQ _-~~:~~~!?~Q~ - _~.! .. 
. ________ .__ 2.895E+01 -46.1 _ ~:~95E!Q! _~~:~ ____ .~:!~~~+01 -40.7 

9.064E+00 -13.7 1.014E+01 -3.5 1.014E+01 -3.5 NA NA ______ .+-+----'c..:....:= . ..c:....:.+----"'_ _ _ ________ .. 
7.681E-01 -92.0 1.490E+00 -84.4 1.490E+00 -84.4 NA NA 

041F0101 076F0101 078F0101 
RRF "I. 0 RRF"I. 0 RRF "I. 0 

.. -----,. --~. ---------
7.316E-Ol 80.0 5.030E-Ol 23.7 S.754E-01 41.5 

2.293E+Ol 
4.462E+Ol 

••• -- ______ 0 

NA 
NA 
NA 

NA 

-67.1 
101.7 
NA 
NA 
NA 
NA 
NA 

094F0101 

RRF "1.0 ..... _------ .. 
6.018E-01 48.0 

i~~!E+iio r __ 3.5 1 :6S0E+00 -3S:6 .-- 3:l6"7E+OO -- 23:7 -. 

~ ~~~~QQ! __ .~ r- -.!.835~!00 -14.1 1.937E+00 -9.3 

~.~~~~Q! i --.!!:!f- ~SE+01 _ -22.0 _ --.!~3E+0! -13.5 

1~~~~!Q~ I-~!f- _!:??~~!Q!" -22~ __ ...1:~~~+02 ..:1~:? 
7.899E+02

1 
1.0 6.110E+02 -21.9 6.777E+02 -13.4 

2.496E+00 -2.5 
2.210E+00 3.5 

--- --_._----- --- - ---------- ----"-
1.958E+00 -S.2 2.179E+00 5.S 1.903E+00 -7.8 ----- --. 
S.967E+01 -16.9 
-. ----_._- :-. 

9.724E+Ol -33.7 
3.142E+00 -32.8 
1012E~iil ' 2.6 
4.S44E+00 10.4 

5.093E+01 -29.1 6.418E+01 -10.7 
. _-------- ---- -"- "--_._-----

8.338E+Ol -43.1 1.36SE+02 -6.9 - .... -------- - ----- -_. "--_.------
2.694E+00 -42.4 
1.069E+01 
4.963E+00 

8.4 
20.6 

4.409E+00 -5.7 

1.291 E+01 30.8 
9.442E+00 129.4 

... _.-.- -------
3.S98E+Ol -211 - ._--.-_ .. -
9.896E+Ol -21.2 - - ------
6.185E+02 -20.9 
- ---- --
1.627E+00 -21.2 
.. -- --' ---
6.812E+Ol -5.2 ... ._-- _.---_ . 
1.257E+02 -14.2 
4.062E+00 -13.1 
1.209E+01 22.61 
5.265E+00 27.9 



CONTINUING CALI BRA TION SUMMARY 
September 2 through September 19,1997 

DATE: 

PID COMPOUNDS 
vinyl chloride 
Icetone (coelutes, r--------.--.. ---
trans-l,2-dlchloraethene 
f'--.-
~:1,2-dlchloroethene 
carbon disulfide (caelutes, 
2-butan~ne (coelutes! ____ 
benzene . ____ . _____ .,-:-:--

~~oethene (PID - MOL NlA, 
toluene (caelutes, 
4-methyl-2-pentanoneJcaelute,. 
2-hexanone 

tet,!chloraethene ~~: MDL.~ 
chlorobenzene 
ethyl benzene ._-- ----_. 

INITIAL CALIBRATION 
AVERAGE RRF % RSD 

4.644E-Ol 59.9 
4.232E+00 55.7 

. ----- c---.---.. 

09/05/97 

6 
098R010l 

RRF %0 
6.955E-01 49.8 .. -
2.472E+Ol 484.2 .. -

5.371E+Ol .---~~ 1.533E+02 185.4 
.. ----- --

1.050E+Ol 25.3 1.942E+Ol 85.0 
9.543E+00 54.5 

I--~ .. 824E+00 -70.4 
1.471E+Ol 54.5 4.833E+00 -67.1 ._---

_~.244E+~! 39.0 ~E+O! -47.5 ----- --
1.116E+02 25.7 7.438E+Ol -33.4 

1------- ----~ 
4.855E+Ol 32.8 1.446E+02 197.9 
8.431E+00 --~ _~509E~.Q! ~~:! ----- r-
9.461E+00 57.9 3.182E+01 __ ~~1 ----,=-- -----. f--- -----
6.976E+Ol 19.6 f--~83E+0! -21.4 -------- ------- --
2.212E+Ol ---~~ - 2.125E+Ol -3.9 ._-----
9.266E+00 31.3 1.104E+Ol 19.1 - _._--- - r------
1.728E+Ol 60.7 1.700E+01 -1.6 

09/07/97 

7 
023R0201 

RRF %0 
5.097E-Ol 9.8 

7.611E+OO 79.9 
1.320E+02 145.7 

r-
_ . 

:-r-.2.075E+Ol 97.7 
3.305E+00 -65.4 
2.483E+Ol 68.9 - ~-

--.!:718E+0! -5.7 - 1---
__ 9.145E+Ol -18.1 r-
_8.594E+Ol 77.0 

I-
1.491E+Ol 76.8 

1-
~:935E+Ol 210.2 

1-
6.723E+Ol ~~ 

f-- 2.74!E+Ol 23.9 
.. -

r-- 1.283E+Ol 38.4 --
1. 174E+Ol -32.0 

-. 

-

09/09/97 

8 
076R0201 

RRF %0 
3.778E-Ol -18.6 
8.201E+00 93.8 
7.222E+Ol 34.4 -.---
1.312E+~! -~!Q 
1.930E+00 -79.8 
1.178E+Ol ~~.~ 
3.729E+Ol -59.7 
7.679E+Ol -31.2 
5.553E+Ol 14.4 

. --
9.632E~~ ~~ 
2.751E+Ol ~Q:r 
5.140E+Ol -26.3 _._----
2.648E+Ol 19.7 

_~OE~.Q! 44.6 
1.954E+01 13.0 

09/09/97 09/10/97 

9 10 
076R0201 016R0101 

RRF %0 RRF "1.0 
3.778E-0 -18.6 2.162E-Ol -53.5 

8.201E+0 o 93.8 2.566E+OO -39.4 -
7.222E+0 1 34.4 5.558E+Ol 3.5 

.. - -.------- _."---
1.312E+0 25.0 1.417E+Ol 34.9 _. 

_.1.930E+0 o -79.8 3.093E+00 -67.6 ------
1.178E+0 1.276E+Ol -13.2 

f--- '-1--19.9 
! -59.7 

"----_. -----

-

f--. 3.729E+Q 
7.679E+0 -31.2 -------
5.553E+0 
9.632E+0 
2.751E+0 "._._--
5.140E+0 ._----
2.648E+0 ------

14.4 
o 14.2 
1 190.7 
1 -26.3 

19.7 

3.513E+Ol --.----
1.314E+02 ---.----
5.972E+Ol "-,-_.--
1.036E+Ol 
1.993E+Ol ---------
2.781E+Ol ----._---
3.385E+Ol .----. 

1.340E+01 ._-----
1.954E+Ol 

44.6 
t-t---,-:: 

1.393E+Ol 
2.337E+Ol 

-62.0 
17.7 
23.0 
22.9 

110.7 
-60.1 
53.0 
50.3 
35.2 ~Iene (coelut.s) ._. - ----- -- - .. ---- 13.0i--+-_..c. 

~-xylene (coelutes, 
o-xylene (coelutes, 

.!!¥!~~e (coelutes, 

ECD COMPOUNDS 
r---
bromomethlne 
l,1-dlchloroethene -_ .. .--. 
me~ene ~!"orlde. ____ 
~oroform Icoelutesl 
1; l,1-trlchloroethlne Icaelutes, 
~_tetrachlorlde (caelutes, 
l,2-dlchloroethane _ . _ .._ I 
trlchloroethene (ECD, I 
~!!~~h~oraethene (ECD'·lcael.rt 
l,l,2-trl~~~ethane (coelutes, j 
bromoform - f -- --
m~-tetrachloroethane._. _ I 

ICAL7A.WK4 

1.728E+Ol 60.7 1.700E+Ol -1.6 --...!.:~74E+Ol -32.0 1.954E+01 13.0 1.954E+Ol 
f-.---- r- ------- f------ -----

2.034E+01 34.6 1.701E+Ol -16.4 1.092E+Ol -46.3 2.091E+Ol 2.8 2.091E+Ol . _- 1--- - . ._-----

13.0 2.337E+Ol 35.2 
3.184E+Ol 56.6 _._--

2.034E+Ol 34.6 1.701E+01 _. ___________ c'-""'-- ________ ___ ~~:~ ___ ) .092E+Ol -46.3 2.091E+Ol 2.8 2.091E+Ol 
2.8 
2.8 3.184E+Ol 56.6 --.- .. _.- -- --- - -.------

INITIAL CALIBRATION 098F010l 023F0201 076F0201 008F010l 016F010l 
AVERAGE RRF % RSD 

4.065E-Ol --_._--- ._. 

2.561E+00 
.. _---- .-

RRF % 0 RRF % 0 RRF % 0 RRF % 0 RRF _,-"!!~ 

.'-7::.:3.c=.9-1---I--...;5:.:.:.6::::2,,-lE::.-~0.'-jl_ 38.3 7.126E-Ol 75.3 6.705E-Ol 64.9 __ 6.285E-Ol~ __ ~~E-0! 57.8 
--=5:..:4.:.:.9+-+-.-,2::.:.9::.:2:::5:.=~~ _ 14.2 2.668E+00 4.2 2.301E+00 _~Q.! 5.058E+00 . 97.! ____ ~706E+00 44.7 

2.136E+00 ._----- --
4.559E+Ol 

30.2 2.716E+00 27.2 2.539E+00 18.8 2.117E+00 -0.9 2.275E+00 6.5 2.337E+00 9.4 - .. --.---.- ... ------1-----_.- -- -.---.- - ... --. . .. ---- -.------
___ ~~ ___ !:!~~~Q~ . _!~:! _. 5.525E+Ol 21.2 4.615E+Ol 1.2 . _ 5.4Q5E+Q! . !!~ __ ~:~Q~~! __ ~.~ 

1.256E+02 
7.823E+02 
2.064E+00 

.. ----
7.184E+Ol 

.. _------- _. 
1.466E+02 .. ----- -
4.674E+00 

- 9.866E;00 r-
~~~!!~~ool-

. __ 44.1 __ .1.410E+02 __ !~~ _1-~.519E+02 20.9 i-! .269E+02 1.0 ~:::~~:~~ . ..!!~ __ ....!:512E+02 ___ 20.~ 
_. _ 44.2 __ 8.813E+02 _ 12.6 9.496E+02 21.4 .. _r-.?932E+02 _!:~ __ !!~ __ ~:452E+02 __ 20.~ 

__ 227 __ !:348E~QQ -~~.r 2.510E+00 2!:~ ___ ~!68E-Q! -52~ 1.310E+00 -36.5._ ~lE+OO ___ .~~ 
20.4 6.166E+Ol j -14.2 6.739E+Ol -6.2 5.861E+Ol -18.4 6.285E+Ol -12.5 7.339E+Ol 2.1 

- - 22.9 -- . -- 1.043802 =289 - ;--S.497E+Ol -42.0 .-- 8.766E~01 -40:2 1.235E+02 
- _._- -j- -------, ------ - -- .. _.- -_.- ._-_._.- ---- ---

22.5 I 3.368E+00j -27.9 2.745E+00 -41.3 2.832E+00 -39.4 3.991E+00 
-189 -,- 1.138E~olr-· -15.3 1

- -i032E;(j1r--4:6 - -- ii373E~00 ----:5.0 3.248E+01 

~~~~?tt ~~~~~0~1.-20:1- -~Oor-~:~:=- -.::: 4~04~~00 -_.~ •. ~ .. !~~E+~~ 

----------- ------ -
-15.7 1.121E+02 -23.5 ._---- -_._-
-14.6 3.622E+00 -22.5 ._--------
229.2 2.458E+Ol 149.1 ---------
197.4 9.961E+00 142.0 

2 



PIO COMPOUNDS 

NUMBER 1 NUMBER 6 NUMBER 7 NUMBER 8 NUMBER 9 NUMBER 10 
area cone. area cone. 

~----,==----r=:::,---,====--,--42,.:36:::754=503 - ".111_0000 - ~:---1~5;;0;.;1~49~ [_ 50149 _~r:RiiJ 
+--~~~:-=--~ . -'-'--..L----=-~'__ .L"'::::':'::::'--L-'-':::"".l.-==-.-JL..:==--'--':='-L--=-=='--.L..::='::=---L 20626 __ ._ 206~_lJQQJ 

09/03/97 09/05/97 09/07/97 09/09/97 09/09/97 09/10/97 
016R0101 area cone _ _ ___ r_O""2'-,;4,,,R7,0-.=-1",,0.,,1 T-- .ocar~e::a:=-rco=,n:::e",09~8;;;R,,0~10o.17r._._are_a _.. ~~ 023R0201 _.-=ar,="e::a==-r=con"'.::e~0<,7~5:;;R;;0~20~1~. --=a":re,::,a=T.::co::!n-=e':-r-0;;7",5;;R;;;0,,,2~0~1.,--=a:::re~a:= cone 

vinyl chloride 3. 1 04E-01 18659 75 6.955E-01 13850 75 5.097E-01 10571 75 3.778E-01 - 13128 75 3.776E-01 13128 75 2.162E-Cif - -SIlO -75 
KetoneJ.coeluteat 2.342E+00 129508 69 2.472E+01 452922 ___ 69 7.611 E+OO 145213 69 6.201E+00 262181 69 6.201 E+OO 262181 69 2.566E+00 88774 69 
InIn.-l,2-dIChloroelhene __ r-- 2.412E+01 289915 151.533E+02 610561 151.320E+02 547434 157.222E+01 501877 157.222E+01 501877 .~.!556E+Ol 418108_!; 
~-dichloroelhen. 8,846E+00 106369 15 1.942E+Ol 17355 15 2.075E+Ol 86065 15 1.312E+01 91207 15 1.312E+Ol 91207 15 1.417E+Ol 106556 15 
carbon dlsulfldelcoelutes) 5.203E+00 425309 102 2.624E+00 76495 1023.305E+00 93206 102 1.930E+00 91207 102 1.930E+00 91207 102 ~~ =15f,OO 102 
2-bulanonelcoelute.' 6:040E+00 425309 66 4.833E+00 -i4706----ss 2.483E+Ol 453158 66 1.178E+Ol 360329 ---661.mE+Ol 360329 66 1.276E+Ol __ 422~~ 66 
~ ______ . S:!58E+Ol 413426 10 4.852E+Ol ~~ 10 8.718E+Ol 241059 10 3.729E+01 172754 10 3.729E+Ol 172754 10 3.513E+Ol 176154 10 
~!!!~~IPID: MD!:~r- 6.307E+Ol 101092 2 7.438E+Ol 39498 2 9.145E+Ol 50575 2 7.679E+Ol 71156 2 7.679E+Ol 71156 -2 1:314E+il2 -- 131766 r- "2 
~.ne (coelut •• ) _ 5.053E+Ol 688497 17 1:446802 652896 178.594E+ol 403974 17 5.553E+Ol 437339 17 f5.5s3E+il1- 437339 17 ~~01 -. -509129 --# 
~~~ent.nonejcoelutes) 8.766E+00 km!l8849l 98 2.509E+OllWi.~896 98 1.491E+Ol 98 9:632E+00 a~l339 98 9.632E+00 il437339 98 1.036E+Ol .,,509129 98 
~~xanon. __ 7.853E+00 251763 40 3.182E+Ol 337962 40 2.935E+Ol 324582 40 2.751E+Ol 509767 40 2.751E+Ol 509767 40 1.993E+of 399778 40 
tetrachloroethen!jPID - MDL IA) 3:650E+~t 58512 f---'~ !~~E+Ol 29118 . _._~ S.723E+Ol 37178 _..1. 5.140E+~t __ 47625 2 5.140E+0! _~ 2 2.781 E+Q! 27897 2 
~~nzene _________ 1.889E+Ol 21622 !-_~ 2.125E"!:Q! 18592 2 ~l~!E+Q! 16847 -1. 2648E+q~ ___ 17920 __ .? 2.848E+Q! _ 17920 2 3.3~g~Q! 13963 2 
ethylbenzene 9.959E+00 56994 10 1.104E+Ol 48270 10 1.283E+Ol 39427 10 1.340E+Ol 45352 10 1.340E+Ol 45352 10 1.393E+Ol 28729 -- 10 
.!!!:xylen!lcoelute.1. .-::~: ~~ J!32E+Ol 129517 20 1.700E+Of-148707 __ .20 f.174g~Q] 72183 20 1.954E+Ol 132228'20 1.954E+Ol 132228 20 2.337E+Ol 96404 20 
~(co.lute.) ._____ 1.132E+Ol ifilI.1~17 20 1.700E+Ol ~~46107 20 1.174E+Ol . 20 1.954E+Ol a.,il.t32228 20 1.954E+Ol \ 20 2.337E+Ol .... :9IM04 20 
~n.!~oelute., ________ ~Q~~E+Q! 234556 20 ~~+01 148819 m_.1Q !.09~g!Qr 67151 20 2.091E+Ol 141503 20 2.091E+Ol 141503 20 3.184E+Ol 131355 ---20 
.!..ty~'!~Jcoelu~.____ _ 2.0~9E+Q! "",.2a45S111 20 1.7Q!E+Q!>ij48819 _~c!.992g~Q! ui ... if"1 ... [....,81.1"'-511!4-..---"2.::0.1-'!f2"'.:0:.:9,~I=E+Ol \;""]41503 -20 2.091E+01 ii141503- ~Q n~~~~Qf : 131355 20 

NUMBER 6 9 NUMBER 10 

1~3~::0]~~3~:: L' ~1:t~~~J!~~d:~tJJ!~~ct!Wf~~tt~ti~~'d~~~tJ~:I.!~;:~:: J~~ ~f :~. 
09/03/97 09/05/97 09/07/97 09/09/97 09/09/97 

ECD COMPOUNDS 024F0101 araa cone. 098F0101 
bromo .... liiine-=-....::=-_ 5.705E-01 --1814167 75 5.621E-01 
1,1-dlchloroelhene 2.354E+OO 1497282 15 2.925E+OO 
meth lene chloride 2.256E+OO 1912682 20 2.716E+OO 
chlorofonn ~., n_ (S77E+01 11 5.127E+01 
1,!,I-trichloroethlneCcoelute. .- 1.286E+02 4 1.410E+02 
!:arbo~ tetrachlorideCcoelute. 8~03SE+02 0.64 8.813E+02 .~~~ 
1,2-dlch~oroelh.ne.. 2:597E+OO 20 1.348E+00 
trlchloroethene (ECDL -- 5.736E+01 4863519 2 6.166E+01 
tet~c;!!~ro.then.CECDI ~ te. 1.130802 10062600 2.1 1.043E+02 
1,I,2-trlchlo~th.n.!' Cco.lute! . _ iS51E+00 65 3.368E+00~n:!!l~=i 
bromofonn 1.113E+01 2954508 2 ili8E+01 
!I,2,~:j"e-lra~hI~~<!!~h~! 5.~5~~QQ _!420915 2 4.943E+00 1515156 

ICAL7AWK4 2 

09/10/97 
cone. 016F0101 area 

75 6.413E-O-1 1772581 
15 3.706E+00-· 2048722 
20 2.337E+00 1722232 
11 5.500E+01 -----
4 1.512E+02 

064 9,452E+02 h-,'E==~ 
20 1.S87fE +00 1386376 
2 7.339E+Ol ---

2.1 1:121E+02 
65 3.622E+00 h~=rl 

2 2.45SE+Ol 
2 ii:9S1E+OO - 1014937 -------- -

cone. 
75 
15 
20 
11 
4 

0.64 
20 
2 

21 

-~~I 
~I 



NUMBER 1 NUMBER 1 NUMBER 2 NUMBER 3 NUMBER 4 NUMBER 
area area cone. area cone. 

l.-._-._=-._--. "' .. ' pP,iDD"SS32AARREAEASS ~l7 5870213461 I 80146 -E'-' -jiiDis2AREAS -.- -. - ii0146' 80146 100 47566-}100 157627-
-,=,-,-=--=-:c=. __ :J.L-.-=r-1-.--=-=--=--,- ~?~!._ PID 153 AREAS. _. __ ~7231 __ .~~_31 __ ~:_=00=_'__=:.:..=._J'__4=8=275: -~QQ._ 483!!_ 

09/03/97 09/03/97 09/03/97 09/04/97 09/04197 09/0S/97 
PID COMPOUNDS 024R0101 area PID COMPOUNDS . ___ 024R0101 area cone 041R0101 _~ cone. 075R0101 area cone 075R0101 area cone 094R0101 . ~rea 

vinyl chloride 3.104E-Ol 18659 vinyl ch'orIde 3.104E-Ol 18659 75 4.830E-01 17230 75 2.660E-01 11495 75 2.660E-01 11495 75 2. 182E-Ol 1612 
Kelonelcoelules) 2.342E+00 129508 ac:etona(coe!ule., 2.342E+00 129508 69 4.668E+00 153217 69 3.414E+00 135761 69 3.414E+00 135761 69 4.617E+00 31386 
trans-l,2-dlchloroethenl!._ 2.412E+Ol 289915 tran.-l,2-dlch'oroeth.n. 2.412E+Ol 289915 15 4.780E+01 341032 15 2.89SE+Ol 250281 15 2.89SE+Ol 250281 15 3186E+Ol 47079 
cl.-l,2-dlchloroethena 8.848E+00 106369 cl.-l,2-d1chloroethene 8.848E+00 106369 15 9.084E+00 64673 15 1.014E+Ol 87608 15 1.014E+Ol 87608 15 fQ.OOoE+OO - ---N' 
c.rbondl.ulllde~oelules) S.203E+00 425309 cubondisuillde(coelul!!l __ --S.203E+00 425309 102 7.681E-Ol 37265~ 1.490E+00 87608 102 f490E+00f----87608 m o.OOOE+OQ --- N 
~utanoneleoelules) I- 8.040E+00 425309 2-butanone(coelute.) ______ .~040E+00 425309 66 1.343E+Ol 421742 f-. 66 J:eroE+oo 262825 66 H!OE:!:QQ f-- ___ 262825 66 Q.QQQ~!QQ N 
benzene S.IS8E+Ol 413426 benzene 5.158E+Ol 413426 __ !Q~~4E+Oll--.417797 ~5.323E+Ol 306766 10 S.323E+Ol 306766 10 Q.OOOE+QQ ___ N 
~:E!1lor~~ilie~e-!!!!! ~MDL_~f-~:30rg~t~!l1092 trlchloroethene!!!!!: MOL N/AI -~j07E+Ol 101092 2 1.093E+02 103949 2 5.672E+Ol 65376 2 S.872E+Ol f-- 65376 2 5.303E+Ol 10449 
~~!~e (coelulea) ---.-:-7 _ ~.OS3E:!:Q! 688497 toluene (coelules)_ _ __ ~:053E+Ol 688497 17 7.508E+Ol 607114 17 's:064"E+01 594018 -11 6.064E+ol ~18 17 "3:161E+Ol -'52938 
~-mel!!¥!:!-penlanone (coelule~) 8.766E+00 ,,,t 688497 4-melhyl-2-pentanone (co~IJ!~~L .!!:r~~QQ.lt.t'dItUlAa,: 98 1.302E+Ol ".~'I.iI07114 98 1.0S2E+Ol j.,,; 6114Q18 98 ~:052E+or .' . __ 594018 98 5:483E+oii ""52938 
~~~.!!!.___ 7.853E+00 2517632-hexanona 7.853E+00 251763 40 1.358E+Ol ~!~ 40 2697801 6217~~1-~0 2.697E+Ol 621776 40 i323E+01 52127 
~!rachloroethen..!.~:~Q!-!l~ ~.65Qg:!:Q! 58512 telrachloroeihe;;e~D-:-MDLN/AC3:650E+Ol 58512 26.751E+of 64227 ___ 29.095E+oi 104827 2" 9:D95E+oi. _!~!I~ _ .? 2:293E+oi ---4518 
chlorobenzene ._____ 1.889E+Ol'-' 21622 chlorobenzen,,-- - -----1.889801---216~·2 2.156E+oi-_20818 - - -2 "2:083E+oi 20160 2 2.083E+oi 20160 2 4462E+Ol ?7~!I 
elhylbenze'!!...___ __ ___= ~:~9E+oii 56994 ethylbenzene. _.-- ----9~959E+Oii --~10 ~!Qi __ ~048:':::'iQ 11 05E+o! --53482 10 i105E~Q! -~ 534!1? 10 Q:OOO~~QQ t-l 
~-xy'ene(eo.!!utes)____ ,J.!32E+Ol 129517 m-XYlenelcoelute~) ___ . ~m _ • __ U~2E+Ol .. 129517 20 1.146E:!:Q! 110604 ._~ 1.773E+Ol ---17157s 20 !:773g~Q.! f---17157~. 20 O.OQQg!QQ __ ~ 
1e:~~!~oelul.a) ________ ~2E+Ol i~i: 129517 p-xylene (coelutes) __ m____ __ !.!~E+O! iiiMjiijitl 20 1.146E+Ol ,':;, ft0604 .. ___ '?Q 11~g:!:Q!j,:tA7m5 20 1.7~g!Q! ~5 20 Q,QQQg!QQ ~.....!!.. 
~:~y!e.!!!I~e'uteaL ___ ._ 2.049E+0~ 234556 o-xylene~oelule~,-_ __ ___ l.Q~g:!:Q! 234556 20 8.688E!OO 83887 __ .?Q 1Q~g:!:Q! 198417 20 ~Q~Qg!Q! 198417 20 Q.QQQ§+QQ N 
~tr.,!~!jcoelules,-____ . ___ ,--1:Q1~~01 :",:234556 ~renelcoelule~! ____ _ ~049E+Ol "J/!234556! 20 8.688E+00 '.: 83887 20 '?:Q~g!Q! :; 19&117 20 2.050E+Ol"198411 __ . ~g Q.QQQg+OQ N 

1__ ECD 152 AREAS 
L_:---· ECID 153 AREAS 

ECD COMPOUNDS 

ICAL7A.wK4 

NUMBER 1 NUMBER 1 
4239658 14239658 -I'· . ECO 'S:i-ARW-- 42js65S-"4239658--1OO -
13267000 13267000 I ECiD 153 AREAS -.- ----13267000 13267000 100 

NUMBER 4 t-l~MB~R 

~=.~+~=-:3196::;:93:=:~1,-:,~:::2~ l :: j 1~::'::~ 11~0~94~ 
09/04197 



DATE: 

CONTINUING CALI BRA 110N SUMMARY 
September 2 through 19. 1997 

09/10/97 09/10/97 09/11/97 

2 3 
INITIAL CAlIBRA110N 019R010l 033R0101 049R010l 

.::...P.:=�O'-'C::..:O::.:M:;:P'-'O::..:U::.:N.:.:O:...:S'---_---i-'A:..:.VE=.RA=.;cG=.E=..:.:R::.:R::,F,--...::%:..;R:.;;S::.:O=-----.---.-_.:.R.:.:.R.:.:.F~ % 0 RRF ,.. 0 RRF % 0 
vln I chloride 4.644E-Ol 59.9 6.6llE-Ol. ~f- 4.550E-Ol -2.0 2.866E-Ol -38.3 

acetonej~~elute.! _~,232E_+_0_0 ._._~1 _. 9.610E+00 ~~~.~. __ ~~~8~!!!! 376.9 8.589E+00 103.0t--

tran.-~!2-dlchloroeth.ne __ . _____ ~:~~!~!Q! 53.5 _!:?09E!~ __ 24~ ... !:!~E_+_~~ _1_1~.-'-3t-t_-"3'-'.9-'-5.c1.E,,-!~-.-26~ _ 
~~~!.~-dlchlor~~en. ________ "!':Q~Q~~! 25.3 t~Q2E+~! __ ~~~,~~~_E+_O_l _2_4~.6 3.000E+Ol _1_8~,~ __ 
carbo~ dl'!J~!!!{~~~te.) __ ~~E+OO 54.5 2.459E+00 -74.2 ---- -------
~.~!J~~~n~ {~oel~~!!!!.__ __..!~?~~!~l ___ 54.5. ~:~~~~ -70.1 
benzene 9.244E+Ol 39.0 4.105E+Ol -55.6 --------.------- - --_._- ---------- ------- _._---
!!I.!=hlo~oethe~~~~: MOL N/A) __ 1.116E+02 25.7 2.2~Q~Ql_:~~? 

tolu!!~!! (coelutes) ___________ ~,~~~!~! __ ~,~ ___ ~~~~§!~! . _~!1 
8.431E+00 32.5 
9.461E+00 57.9 ------ --_. 
6.976E+Ol 19.6 -----
2.212E+Ol 27.3 
9.266E+00 31.3 ----
1.728E+Ol 60.7 ------
1.728E+Ol 60.7 
2.034E+Ol 34.6 
2.034E+Ol 34.6 ------

INITIAL CALIBRA 110N 

1.021E+Ol 21.1 
5.703E+00 -39.7 
4.002E+Ol -42.6 _______ 0. __ .-

2.332E+Ol 5.4 
2.350E+Ol 153.6 ----- ~---.-

3.841E+Ol 88.9 

019F0101 
___ .~~~ COMPOUNDS AVERAGE RRF % RSO RRF,.. 0 
bromomethane __ . ____ __~.065E-0! _. _._ 73.9 7.970E-Ol 96.1 

1.1-dIChloroethen~ ... __ . ~.561E+001--_ .. _~c- 3.301E+~ _~~~ 
methylene chloride 2.136E+00 30.2 2.352E+00 10.1 

Ictii~~~n:n (COel~== ~~-·-·4.559E+01 44::!.t-- ~~.959E+0! _~ .~.~ 
i !!~-trlchloroeth~!,~ (coelute.) 1.256E+02 44.1 1-+~.:~64E+0~,.-_ ~.~ i 

I carbo~ tetra~~!"!~!! (coelutel) 7.823E+02 44.2 8.523~:!:~ ___ !.!ll 
1.2-dlchloroethane 2.064E+00 22.7 _.!,851E-Ol _.2?:!: 
itrichl~~~8thene iEeo; .... ---- - 7.184E+Ol 20.4 5.002E+Ol -30.4, 
tetr;~hloroeth;;'; IECO) (C;;.-I;-rt+-··U6sE;02r--~-1.062E+02 ---=276' 
,------... ---.-- ----- ------f------ .--f--::------ -.-- -; 
. ~!!.~-tr!~~I()r~!!~~ane !~~Iutel) . ___ ~.~?~E"!:~I__--2~~-~.~~!~!~Q .-~~~: 

- !~r~~~!0"!1 _. _ . __ .~~~~~~ ____ !~:~ _~~~8E:!:Q! 130.9 
~.!!~.~-~e~r~~hl~o~~~~~!! _ . __ ~:! 16E+00 30.7. __ !~~E+O! 1589 

ICAL7BWK4 

..!.:831§~! r-...!l!:.!l t- __ t265§+01 r--~2':~f-
~!~OE"!:Q! r-. ~~~ 1- -J.:955E+01 ~.~_ 
~:866§:!:~! 1--__ 6.7 7.955E+Ol -13.9 
~~~~§+O! ~~:~ __ I-~.177E+Ol -26.7 
9.893E+Ol 103.8 6.359E+Ol 31.0 ------ -.---- .--r-----.--- - .-.- -
!?!~~! __ !Q~.~ __ 1_.1_0_3§~! . __ ~Q,~_ 
4.478E+Ol 373.3 2.644E+Ol 179.5 -.---- -----------t-.--r--. 
5.610E+Ol -19.6 4.173E+Ol -40.2 ------- ----.--. ------1----'--
2.184E+01 -1.3 _.-..!~21E!~!~:.! _ 
~246E+Ol t-~~~ _ ~~+01 52.1 

1!93E~!r---~!'~ __ !.:297E~! c-- -24.~_ 
1.193E+01 -31.0 1.297E+Ol -24.9 .------c----- --.-----I--.--t-
~!_22_E+Ol. ___ ~~ 1-__ .::2::...4:.:9.=.8=.E+_Occ1+_----=2=2"'.8ct-_ 
~ !~§+01 ___ ~:~ _ L-. 2.4~~E+0! __ 22:~ _ 

033F010l 049F0101 

RRF "I. 0 _..,...--,-_..:R.;:R.;:F __ --..--=%=--:::O_ 
6.35?§-Q!_ 56.4 5.900E-Ol -~:.!.r---
3.876E+00 51.4 2. 397E+00 -6.4 

~~;~r-t--=~~-'--'-,I--·---r· 

~.~~~§!QQ ._._~:7 _ _.2341E!~r-- . .!!:~_ 
~~44E"!:~ _. ___ !:~ _ ~~.356E+Ol -4.5

1
--

!:~~1§+02 ___ ~~ _ 1.198E+02 -4.6 
8.498E+02 8.6 7.487E+02 -4.3 
1.002E+00 ---
6.749E+Ol - ------
1.210E+02 
-.~-----

3.909E+00 - --- -- _.-
1.276E+Ol 
- -------
5.328E+00 - -------

-51.5 ----
-6.1 

-17.4 
-16.4 
29.4 ._-
29.4 - ._-- .. 

1.207E+00 _ -41~ t

. __ 6.456E+~ --=10.1 __ 
1.075E+02 -26.7 - - ---- -_._- -
3.473E+00 -25.7 
1.521E+Ol 54.1 



NUMBER 1 NUMBER 2 NUMBER 3 

area 

[-~~-~-::~ :~: ::~~ 26740 =l~i~~;~ = 33247 

09/10/97 09/10/97 09/11/97. 
PID COMPOUNDS 019R0101 area conc 033R0101 area conc 049R0101 area conc 

vinyl chlortde 6.611E-01 15058 75 4.550E-01 9125 75 2.866E-01 8778 75 
Icetone (coelutes J 9.610E+OO 201370 69 2.018E+01 372371 69 8. 589E+OO 241997 69 
trans-1,2-dlchloroethene 6.709E+01 305617 15 1.146E+02 459586 15 3.951E+01 241997 15 
cls-1,2-dlchloroethene 1.602E+01 72978 15 3.638E+01 145921 15 3.000E+01 183790 15 
carbon disulfide (coelutesJ 2.459E+OO 76176 102 1.831E+01 499415 102 1.265E+01 526882 102 
2-butanone IcoelutesL 4.393E+OO 88055 66 2.830E+01 499415 66 1.955E+01 526882 66 

~.-----. 4.105E+01 124671 10 9.866E+01 263816 10 7.955E+01 324849 10 
trlchloroethene (PID - MOL NlA) 2.260E+01 13730 2 5.884E+01 31468 2 8.177E+01 68782 2 
~ene (coelutes) 5.884E+01 303794 17 9.893E+01 449702 17 6.359E+01 441465 17 
~!!!l'!-2-pentanone (coelutes 1.021E+01 98 1.716E+01 t.iii.I4V7~ 98 1.103E+01 98 
2-hexanone 5.703E+OO 69283 40 4.478E+01 478956 40 2.644E+01 431954 40 
~~hloroethene ~ - MOL NHl 4.002E+01 24308 2 5.610E+01 30003 24.173E+01 34080 r--i 2.332E+01 22.184E+of 

.----.. 
2 2.921E+01 chlorobenzene 7905 14522 15951 ---_. 

ethylbenzene 2.350E+01 39830 10 1.246E+01 41419 10 1.409E+01 38476 10 -----.---_ .. _-_.- .-

-t~77E+01 1.193E+01 1.297E+01 !!,-xyle~~lcoelutell _.'- 141624 20 79299 20 70838 20 r-- ,". ", 
1.297E+01 e:~~Jcoelute·1 4.177E+01 20 1.193E+01 20 20 

~:xylene Icoelutesl_ .. 3.841E+01 130229 20 2.122E+01 141113 20 2.498E+011 136373 20 
3.841E+01 2.122E+01 1iiii,lt;fiHHlI _ 20 g,498E+01 !~~ne Icoelutesl. 20 20 

L ECD IS2 AREAS 
L ____ . ECID IS3 AREAS 

09110197 09110197 09111197 
ECD COMPOUNDS 

bromoform -_._-------_ .. "- -- - " .. 

~!~~!~-~~...c;hloroeth~n.! 

ICAL7BWK4 



PIO COMPOUNDS 

INITIAL CALIBRATION SUMMARY 
September 19, 1997 

RELATIVE RESPONSE FACTORS 
STO.1 STO.2 STO.3 STO.4 S10.5 

023R0101 024R0101 025R0101 026R0101 027R0101 AVE RRF % RSO 
vinyl chloride 9.479E-01 9.654E-01 9.741E-Ol 4.701E-Ol 1.363E-01 6.988E-01 54.4 

level 1 level 2 level 3 level 4 levelS 
r---=",,--.==-,_=ar..::.es=-- cone. area cone. area cone area cone 

f--:..::..:.::..::....·-+...;,,::,:'-t--"~.::.~'-'0.::.5-_E: _E ~:: ~f~:J~9~::::j ~: j4~:~~6=I;:j 
level 1 level 2 level 3 level 4 levelS 

cone areB . cone area cone area cone 
sO'14823 - ';5 13728---- '100 8935 -- 15i> 

area cone area 
3979 25 11317 

19.6 38553 - '---&9 - 52821 ~~ 71988-- '--m . _. 
5 136795 ___ 15 305365 45 429277 90 

acetone (coelutes) NA 3.419E+OO 2.754E+OO 1.083E+OO 6.034E-01 1.965E+OO 68.1 
trans-1,2-dichloroethene- ·--+--ir.6:-C.O=-=O"'2;;E~+O=-1:-f.2~.8~1:-:5;::E;""+~O::-1 -F.4"".4:-:;9"'5:E"'+O=-:1:t:2"=.3-=247.E;-+'-;O~1-F.1.-=09:O::2~E~+-=071 +--:i3"'.34~6:E-:-:+O=-:1:+---;5:-;;7;'-;.5;.t-t--=-~::--+--:-'+-~::-:--t-.c."'=i--:"=~-t--

NA 0 15714 
25195 2.5 33006 

5 34009 15 73507 45 105094 90 I-'C"-,iSr.-1~,..::.2-d-'7.lc~h,,;lo~rToe-=-t7:'h..::.en,,,ei'-;----:T___ NA 1.088E+01 1.117E+01 5.594E+OO 2.672E+OO 7.580E+OO 54.8 
~ disulfide (coelutes) 6.634E+OO 4.885E+OO 4.269E+OO 3.116E+OO ~:105E+OO 4.202E+OO 41.2 25.4 _ .. 1~0~2.tji~.~2~0~3!.iii~(~254~ 
~!lta!!one~oelute~l 1.027E+01 7.520E+OO 6.597E+OO 4.791E+OO 3~240E+OO 6.485E+OO 4.=,1':.;;4++--,-,c.:...;::'--f_=~==--+~16 . .::.5t--'88:=34=5--l 66t--1~846~7,.:.7_t ____ 132 233614 165 

NA 0 12754 
12.7 

14146 8.2 29090 

8 
benzene 5.158E+01 4.081E+01 5.421E+01 5.410E'!:Q.!~~+01 4.697E+01 19.2 8660 1 47837 5 _1099~.. 10 ~)_ 15 373236 . ~ 
~rlchloroethene ~- Mb!:~NI",A+_-i-:=-c~N:;A~-;-1-=4:..:;.3-=1",7,E==.+.,.:O=71 ~~+Q! ~1l~.'!'.Q! ~:~~~.Q! ~8E+gt ~:Q NA '--0 - 10121--r- -,. 21879 2_ 80327_ 4 191817 

42.4 ._-
243 
100 

8 
8 

25 

~!uene (coelutesl .. 2.914E+01 2.160E+01 2.269E+01 1.542E+01 1.313E+Ol 2.040E+01 31.1 ~-- --is '33931-'- 6.7 78280 .... _ ~17~.ilI130~1lil10.. 28.9 243194 
~1-2-pentano~.!!~!lelute) 5.174E+OO 3.740E+OO 3.931E+OO 2.684E+OO 2.290800 3.565E+OO 31.9 10.7 38.7.fj~.=-__ .. 98 166 
2·hexanone NA NA 3.708E+OO 4.781E+OO· 4.017E+OO 4.169E+OO _-:1<c3",.3;'H_-:N7:A'-+_~0t--:,N=A~-t ____ ~0 30096 ___ 4..:.:0o+-...:1c.:,1.:.,:168:::.:...7-l 80 175531 
tetrachloroeth~!!~-!!,!Q : !!'IQ!:~~ NA 2.045E+01 3.087E+01i2.969E:'o13.823E+01 -'2.9a1E+01 24.5 _NA._r-~ 4795 1 12529 2 34677 4 133661 

~;lli~~~ _~.m~=~ _ ~~ ~:~~:~:~~ ~:~~~~:~~ ~i~~ ~~~~~~:g~ -~:~~~~:g~ - ~!1.+---,:,,:c:,--+_...:~o.t---,14=1;=~6:3_·-.-t_-"_-=_ iJ9~~ r~'::::J= ~:~~ ~_ . ......!; JE_~ 
- 50 

50 
1 50 

!!!:~~!!~~oelutes) "'.un ._.. 7.506E+OO 2.200E+01 2.246E+Ol 1.703E+01 2.351E+01 1.850E+01 35.9 2208 22 ... 4166~56j1t~iO 82986j-~- 122705' 30 284005 
I!:~llene !coelutes) ..... _ .. __ 7.506E+OO 2.200E+ofWsE+o1 1.703E+01 2.351E+of 1.850E+01 35.9 ,. 10 20 ~:3~oi.IB •• =~~ 
~~Ien~ ~~!!!tes} _________ 2.015E+01 2.589E+01 2.833E+of 2.549E+oil2:6nE+01 2.531E+01 --=r12~.2ml.5t192i711l1t::1:=122 .548a99

U
i.==10 L 1046681'" 201 183706----=~30Ullill312i27iJ1~9B =~ --

50 !!}'~..!!l!jcoelutesl __ ... ____ ~5E+01 2.589E+01 2.833E:!:Q~_~~!=+QI ~~672~"'.Qi _ 2.531E+Ol_ 12.2 • 10 '.' - 20 _ 30 

level 1 level 2 level 3 
conc. area 

~~~.=~~~~~r=100~-12907018 

~=':'~-'--=:'--'-'-"-'-'-':C= . ...L-....Cl00 . 1 93353?! 
STO.1 S10.2 STO.3 S10.4 S10.5 

ICAL8WK4 

cone 
100 
100 

level 4 levelS 
area cone area cone ---~-~ .. - "'-~j 2887583 100 2908028 100 

10872700 .!QQ. 1051~00 100 .. 



CONTINUING CALIBRATION SUMMARY 
September 19 to September 31,1997 

DATE: 

PID COMPOUNDS 
.-;----
vinyl chloride 
acetone (coelutes). 
trans-1,2-dichloroethene 
'-:----
cis-1,2-dichloroethene 
carbon disulfide (coelutes) -=-_ .. 
~=-I!~~~~neJco~lutes) 
benzene r:-------.----
~fh!~~oethene (PID - MOL N/A) 
toluene (coelutes) 
~~~~~yl-2-~entanone (coelutes) 
2-hexanone . 
~!~~Ioroethene (PID:.MDL!!~ 
~h)~~~benzene . _____ . 
~!.I!y!~~nzene ________ .. __ . ___ . 
~-xy!ene (coelutes) ._-
~:!Y.!~!!~ ~oelutes) ._-_. 
~:!y!ene (coelu!!!l 
~!Y~t!!!t!~oelutesL ______ ._ 

ECD COMPOUNDS 
ethane 

"'-
hloroethene ... _._----
ene chloride 
orm {coelutes) 
ichloroethane (coelutes) 
tetrachloride (coelutes) 

hloroethane --- ------_. 
oethene (ECD) 
loroethen~(ECD)1Cci8futeiij 

INITIAL CALIBRATION 

AVERAGE RRF % RSO 
6.988E-01 54.4 
1.965E+00 68.1 .. 

3.346E+Ol 57.S 
7.580E+00 54.8 
4.202E+00 41.2 
6.485E+00 41.4 
4.697E+01 19.2 
5.518E+01 19.0 
2.040E+Ol 31.1 

~~65E+00 31.9 
4.169E+00 13.3 

1--.2.981E+01 24.5 
1.700E+01 31.2 
1.087E+01 19.3 

"-.~:::~~:~~ 35.9 
35.9 

2.531E+01 12.2 
2.531E+Ol 12.2 

INITIAL CALIBRATION 

AVERAGE RRF % RSO 
1.380E+00 75.7 
5.060E+OO 67.1 -
3.232E+00 26.8 
7.973E+Ol 61.8 
2. 196E+02 61.6 
1.369E+03 61.8 
1.553E+00 lB.2 
9.9BBE+Ol 11.4 
1.B75E+02 13.3 

bromom 
1,1-dic 
metl!yl 
chlorof 
1,1,1-tr 
carbon 
1~.:ctic 
irTcillor 
tetrach 
1J,2~tr--

bromO'f 
,1!1.2,~-

!chloroethant! (~oelutesl. 5.9B6E+00 
- f-----

13.7 
orm __ '_I--_.!:362E+01 42.7 
tetrachloroethane -- _ _ _ '--_ 6.B57E+00 62.7 ---------------

ICAl8WK4 

09/20/97 

093R0101 
RRF %D 

09/21/97 

2 
006R0101 

RRF %0 

3.879E-01 -44.5 1.413E+00 102.2 
6.209E-Ol -68.4 3.091E+00 57.3 
9.898E+00 -70.4 3.728E+Ol 11.4 
S.192E+00 -31.5 1.068E+Ol 40.9 
1.091E+00 -74.0 3.50SE+00 -16.6 -_. 
1.687E+00 -74.0 5.416E+00 -16.5 ---- -
1.163E+Ol -75.2 4.389E+Ol 

- r--' 
-6.6 

4.398E+Ol -20.3 2.777E+01 -49.7 
1.068E+Ol f---47:sr' 3.796E+Ol 86.1 
1.853E+00 -4~~L: 6.585E+00 84.7 
2.828E+00 ~:~~- 1.041E+01 149.7 
2.548E+Ol -14.5 7.505E+Ol 151.7 
2.574E+Ol 51.4 1.698E+01 -0.1 
1.339E+Ol -~~.~[' 1.317E+Ol 21.2 _. --
2.330E+Ol .~~~L 2.306E+Ol 24.7 
2.330E+Ol 26.0: 2.306E+01 24.7 
2.5B5E+Ol --2"-

-- --1-·-
2274E+Ol f--- -10.2 

2.5B5E+Ol 2.1 2.274E+01 -10.2 -----.--. 

093F010l 006F0101 
RRF %D RRF %0 

1.006E+00 -2 ?:~ L.. 9 
~~ l. __ ~ 

.859E-Ol 

4.310E+00P 
3.4B4E+00 7.8 3 

.730E+OO 

.649E+OO --
3.764E+Ol -5 2.8 6 .B96E+Ol 
1.035E+02 -5 2.9 .B96E+02 

6.469E+02 -5 2.7 .185E+03 
1.031E+001-3 3.6 : 652E+00 
9.116E+Ol i -8.7 .024E+02 
1.425E+021.2 ----1--4.0 .520E+02 
4.602E+00. -2 3.1 4 .912E+00 -----_ .. -
1.415E+Ol 3.8 .136E+Ol -------. 
4.953E+00 ~ -2 7.8 4 459E+00 --------- --

-28.6 
-6.5 
12.9 

-13.5 
-13.6 
-13.4 

6.4 
2.5 

-lB.9 

......:!r:~ 
-16.6 
-35.0 

f--" 

09/21/97 

3 
026R0101 

RRF %0 

9.276E-Ol 32.7 
2.646E+00 34.6 
3.S5SE+Ol 6.2 
8.023E+00 5.8 
3.742E+00 -10.9 
5.782E+00 -10.8 
4.335E+Ol -7.7 
4.461E+Ol -19.2 
1.831E+01 -10.2 
3.176E+00 -10.9 
3.575E+00 -14.2 
1.580E+01 -47.0 
1.295E+01 -23.8 
1.100E+01 1.2 
1.425E+Ol -23.0 
1.425E+Ol -23.0 
2.B80E+Ol 13.B 
2.BBOE+Ol 13.B 

02&F0101 
RRF %D 

8.557E-Ol -3B.0 

5.923E+00 17.1 
3.352E+OO 3.7 
7.993E+01 0.3 
2.198E+02 0.1 

1.374E+03 0.4 
4.Bl1E+00 209.B 
1.156E+02 15.B 
1.5B9E+02 -15.2 

r··5.1~E+00 -14.2 ---- --
1.551E+Ol 13.B -- . 
5.435E+00 -20.7 -

09/22197 09/22197 

- ... 

4 
028R0101 

RRF %D 
1.177E+00 68.4 
4.096E+00 108.4 

5.194E+Ol 55.3 
9.345E+00 23.3 
4.739E+00 12.8 
7.324E+00 12.9 _.-
4.806E+Ol 2.3 
3.747E+01 -32.1 
2.641E+01 29.5 
4.581E+00 2~!. 
5.479E+00 3!~ 
5.D44E+01 69.2 

r--

1--

--

5 
048R010l 

RRF %0 

9.S27E-Ol 3 - . 
3.223E+00 6 ... 

3.998E+01 1 
7.694E+OO .... 

4.160E+00 -
6.429E+00 ------ .-

4.654E+Ol 
4.824E+Ol -1 
2.193E+Ol .. _--_.-
3.804E+00 ---.----- -
4.078E+00 -1--._._-----
2.964E+Ol --.. 

1.781E+01 -~ 
1.355E+01 24.7 

_r---..!:050E+0~ 

__ !-~.22~~~~ 

-3 
-3 

6.3 
4.0 
9.5 
1.5 
1.0 
0.9 
0.9 
2.6 
7.5 
6.7 
2.2 
0.6 
B.2 
3.5 
5.6 
5.6 
7.B 
7.B 

--
1.648E+01 -10.9 1.377E+Ol -2 

1.64BE+01 -10.9 1.377E+01 -2 - ------_. 
2.66BE+Ol 5.4 1.B27E+01 -2 

'.--. ---------
2.66BE+01 _. 5.4 1.B27E+01 -2 - ------

028F0101 048F010l 

RRF %0 RRF v. D ----
1.052E+00 -23.8 5.991E-01 -56.6 -----_. 
B.235E+OO 23.2 7.307E+00 44.4 -- -
2.346E+00 -27.4 3.218E+00 -0.4 

7.500E+01 -5.9 '-r-- -
2.063E+02 -6.1 

1-

7.529E+01 -5.6 -_._------
2.071E+02 -5.7 

1.2B9E+03 -5.B 1.294E+03 -5.4 

2.379E+00 53.2 6.466E+00 316.5 

1.0BBE+02 8:~ f--
1.63BE+02 -12.6 
5.293E+00 -11.6 -.-
1.180E+Ol -13.3 
4.BOOE+00 -30.0 - ... 

9.539E+01 -4.5 --------
1.588E+02 -15.3 f 

_~ ~~l~+!l0j -14.31 
1.294E+01 -5.0 

S.267E+OO .23.2 i -- -- - -



CONTINUING CALIBRATION SUMMARY 
September 19 to September 31,1997 

DATE: 

PID COMPOUNDS 
vinyl chloride 
acetone (coelutes) 
trans-1,2-dichloroethene 

~;1 ,2-dichloroethene 

~~~~.-'! disulfid~Jcoelutes) 

INITIAL CALIBRATION 
AVERAGE RRF % RSD 

__ 6.988E-~! 54.4 ---.--. 
1.965E+00 ~~.! r-.-.------
3.346E+Ol 57.5 --- f--
7.580E+00 54.8 

4. 202 E:!".!!Q 41.2 --_.-
6.485E+00 41.4 

09/23/97 

6 
062R0101 

RRF ·4 D 
7.977E- 14.2 
2.483E+ 26.4 
3.380E+ 1.0 .. _-- .. -
5.380E+ -29.0 ---'--- ---
3.633E+ -13.5 .-------- ---
5.614E+ -13.4 

09/24/97 

7 
086R0101 

RRF %D 
1.342E+00 92.1 
3.757E+OO 91.2 
5.007E+Ol 49.7 
9.353E+00 23.4 
4.352E+00 3.6 

3.7 ~~!!~~~...!(coe!ute~)_ 
benzene 

- ------

01 
00 
01 
00 
00 
00 

01 
01 
01 
00 
00 
01 
01 
00 

01 
01 
01 
01 

r--r-~.72SE+00 
4.697E+Ol 19.2 3.796E+ -19.2 4.606E+Ol -1.9 

!!"ici!furoElthenejpf[j -- MOL N/A) 
- .. _----- 1- ----- f----:--

5.51BE+Ol _-.J~.~ I-
3.666E+ 

~!~ene Jcoelutes) 
-------

2.040E+Ol 31.1 1.797E+ 
4-methyl-2-pentanone icoel~~~ 

t-- --.----
3.56SE+00 31.9 3.117E+ -- .-. __ . - ---

-33.6 3.739E+Ol ~~ ---- ------
-11.9 3.556E+Ol 74.3 --- --
-12.6 6. 168E+00 73.0 
---.- _. 

2-hexanone 4.169E+00 13.3 -11.5 6.789E+00 62.9 

~[richloroethe!!~J~!Q -~Q!: N/A) 
t- ----t 3.691E+ .---- -- . 

2.981E+Ol 24.5 ___ .~:~8E+ ------ -14.9 -
chlorobenzene 1.700E+Ol 31.2 1.657E+ 

~!benzene __ ~~=-:-::~=.--=-:=--~:-_ 
------ . __ ._----
__ !~~E+O! -~~~ I 9.759E+ 

- f- .-.---
!!1.:~lene (coelutesL ___________ 1.850E+Ol 35.9 ---L .!c.!27E+ ._-----

-2.5 1-. 
-10.2 
-39.1 --- -

~~en~Jcoelutes) 1.850E+Ol --~~:~ t- L!.:!~~§~ .. - _._---
~:!y~~!Jcoe!!!tes) __________ 2.S31E+Ol -~~·~t L~~r~:!" ------
~!}'~ne {coelute~L ______ ---.2~!E+Ol _ ~~~ _L_ 2.2r~§+ 

-39.1 
--. -

-10.2 --- - -
-10.2 

INITIAL CALIBRATION 062F0101 

ECD COMPOUNDS AVERAGE RRF % RSD RRF % D 

bromomethane 1.380E+OO L r~·"f~r=-6.394~~ ----
1,1-dichloroethene 5.060E+00 67.1l- r 6.393E+00 

-
53.7 

meth lene chloride ------ -- 3.232E+00-2"6,~t 4.7~2E~~~ __ 

chloroform {coelutes 7.973E+Ol 618[ t' 7.512E+Ol 
~!1,1-trichloroethane coelutes -2:196802 -- 6!~tr-- .- ~.~~~~~~,~ 
~!~on tetrachloride {coelutes) 1.369E+03 __ ~!.~ .~_!~~!§~~~: 
i1,2-dichloroethane 1.S53E+00 182 2.589E+00: 

itrichloroethene (ECDL=~-=_==- __ 9.988E+~! 3~·~ C:. ~~~~~~~1: 
~tetrachloroethene ECD coelutes 1.87SE+02 ~~~l_ L !:~~§'+Q~! 
1,1,2-trichloroethane (coelutesL__~986E+~ __ u!~:? __ ; _ ~:7r~§~Q~: 
bromoform 1.362E+Ol 42f ; 1.432E+Ol 

:r;-~~J4efraciiforoetha~i_ .=_·_~857E+QQ = ~?7:= -. 5.811E~OO 

ICAL8.WK4 

26.3 
-. 

47.3 
-5.8 

-5.9 - -
-5.7 -
66.8 _. - .. 

-7.5 -
211 ... -
20.2 

511 

15~r-= 

4.973E+01 66.8 ---------
_~37~~ 1-_ 66.9 

1.534E+Ol 41.2 
1.080E+Ol -41.6 
1.080E+01 -41.6 
8.035E+00 -68.3 
8.03SE+00 -68.3 

086F0101 
RRF %D 

7.156E-Ol -48.2 
6.518E+00 28.8 
5.690E+00 76.1 
7.685E+Ol -3.6 
2.113E+02 -3.8 

_~.321E+03 -3.5 
2.522E+00 62.5 

__ !.023E+02 2.4 
1.647E+02 -12.1 
5.322E+00 -11.1 
1.296E+Ol -4.9 ---
S.186E+00 -24.4 

2 

--
-

r--

r--

09/25/97 

8 
006R0201 

RRF ·4 D 
1.193E+00 70.7 
3.247E+OO 65.2 

4.114E~~ r-~~:~ 
7.789E+00 2.8 . -_._"-_. 
4.214E+00 --~:~ 
6.S12E+00 0.4 ----- ----
4.487E+Ol -4.5 

------~ ,-----
4.121E+Ol -25.3 - .. -----
2.232E+Ol 9.4 

_3.87~~ I--!.~ 
4.374E+00 4.9 --.-
1.912E+Ol -35.9 ------- 1-._.-
1.352E+Ol -20.5 - ---

r--

-

09/25/97 

9 
009R0101 

09/25/97 

10 
032R0101 

RRF %D RRF "I. D 
1.314E+00 8 t--------
5.195E+00 16 --

8.0 5.229E-Ol -25.2 - -------
4.4 1.093E+00 -44.4 
--~---

6.140E+Ol ~ ----- ~~r--.....!1~~ ~?:~ 
7.804E+00 _. --- 3.0 ~~!~ ~!:~ 
3.020E+00 -2 8.1 2.447E+00 -41.8 _. .------- -- ._--------
4.667E+00 -2 8.0 3.782E+00 -41.7 --------
4.88SE+Ol 4.0-3.412E+01 =27:3 .---------- . - - -----.- --_.-
3.026E+Ol -4 5.2 5.117E+Ol -7.3 --_._---
3.894E+01 9 -----
6.7S6E+00 8 r---.---- --
1.005E+Ol 14 - ._-----

1.3B4E+Ol -32.1 --------- ~"-.-

_ 2.40~§~~ ~~.? 
_ 2.34~§~Q.. ~~:~ 

1.168E+02 29 1.826E+Ol -38.8 -_ .. _---_. 
5.662E+Ol 23 r-------

.------1---
9.659E+OO -43.2 

t-.1.003E+0! -7.7 r- .-

1.837E+Ol -0.7 
2.409E+Ol ------
3.441E+Ol 

0.9 
9.5 
1.1 
1.8 
3.1 
1.7 
6.0 

6.0 
6.5 

6.5 

12 ---
8 

7.018E+00 -35.4 
9.634E+00 -47.9 

'------- -------
1.837E+Ol -0.7 3.441E+Ol 8 

2.241E+Ol -11.5 2.949E+Ol 1 ._- --------
2.241E+Ol -11.5 2.949E+Ol 1 

- ------- --

006F0201 009F0101 

-~ ~-~--
6.760E-Ol -51.0 

RRF "I. D 
-49.8 '931E~' f 6.779E+00 

4.032E+00 
7.465E+Ol 
2.053E+02 

34.0 6.989E+00 38.1 
24.7 2.096E+00 -35.2 
-6.4 4.025E+Ol -49.5 

"---- ... - -------- .---
-6.5 1.107E+02 -49.6 

1.283E+03 -6.2 6.917E+02 -49.5 
..... _- - . --.---- ---_. 

2.302E+00 48.3 1.951E+00 25.7 
._-- --- -------- - -- - -

9.874E+Ol -1.1 8.466E+Ol -15.2 - ----------_. -- .-. 
1.S25E+02 
4.928E+OO! . 

1.627E+02 -13.2 -18.6 
-17.7 5.25SE+00 -12.2 

1.20~§:!:Ql ; -11.9 1.2S3E+Ol -8.0 
4.905E+00 -28.5 4.60SE+00 -32.8 

9.634E+00 -47.9 -'----- _.--
1.411E+Ol -44.3 
1.411E+Ol -44.3 

032F0101 
RRF "I. D 

.. _---
6.257E-Ol -54.7 

4.673E+00 -7.6 
3.591E+00 11.1 
3.693E+00 -95.4 
1.016E+Ol -95.4 
6.348E+Ol -95.4 
1.095E+OO -29.5 
8.185E+Ol -18.1 
1.182E+02 -36.9 
3.819E+00 -36.2 
1.247E+Ol -8.5 
5.217E+00 -23.9 



DATE: 

CONTINUING CALIBRATION SUMMARY 
September 19 to September 31,1997 

INITIAL CALIBRATION 

PID COMPOUNDS AVERAGE RRF % RSD 

09/26/97 

043R0101 
RRF %0 

lr-v.:.:.ln:Ly.:..1 c:..:h.:.:.lo~rI-"d::.:e'-______ -t-_.::.6:.::.9-,,88~E::..-O~1. __ . _ .:..54.:.:..4-+--t_-=":"':":~~1 

i~eton! !!?~!!~tel}.... . __ _ 

3.509E-Ol -49.8 

,tranl-1,2-dlchloroethene 
~i;~-l,2-dIChIOroeth.ne 
l carbon dlsu!flde Icoelutel, 

1.003E+00 

1.838E+01 
4.921E+00 
1.847E+00 
2.854E+00 

-49.0 - - -
-45.1 -
-35.1 -
-56.0 --
-56.0 --_. 

09/27/97 

2 
046R0101 

RRF %0 
1.516E+00 116.9 

4.610E+00 134.8 ----
5.997E+Ol 79.3 

1.153E+Ol 52.1 
3.621E+00 -13.8 
5.596E+00 :~~utano!!!{coelut .. ) =~:=---::4-_-....:.1:::3.c:.7t-t-""':':"===-"=t---'===t-

benzene 3.071E+Ol ~:~._ 6::: . .:72:::9::E:...c+..::0-,-1. r.-....:.4:::3 . ..::3t-t--=:.:.::=-""--'-t-==-t--i 
fri~hlorO~th~~~(PID-MDL NlA) 4.660E+Ol -15.6 4.478E+Ol -18.8 
~~:~=~~~~-~~~Y--~~~~~--~~+-+-~~~~r----- ~~~~~~~~r-r-~~=-~---~-

toluene (coelute.) _1.275E+Q.!. -37.5 _ .~!~~ __ 8,-,5-".9+-+_~"--'-__ ~r-__ .c.t-_-j 

~:'!!!!.h.11-2-pentanone (coelutel 2.212E+00 -~~ .::.6.:.::5.:..79:..:E~+_..;:0.::.0r-..;:8..::4.:.::5+-+-~:"::":=--=-=-j_':"=T-I 

~-~~anone ____ . 4.169E~~ 13.3 1.781E+00 -57.3 _ 1.=2=2:2=:E=-+..;:0..:.lf-,1:.::9-=3.=2+-+--==-==--=-=-j_~= 

~!!...~hlo!oeth.!~.! (PID -~DL NI 2.981E+Ol f----- ~~:~ _r-_1.955E:!:Q!. -34.4 ~:~::6:2:.:E:_+..;:01.:. t--=2::::2.o:7 . ....:.4t--l----=:=::c-.~---'::::.::t-
chlorobenzene ___ 1. 700E+Ol 3!~ __ r-.1.544E+0! _~:~ 4. 70::.1::E:..:+..::0..:.1 j-'1c:..7.::..:6 . ..::6t--l--==,:.=-=:=-,,=t_.:=:.t-

!~~ylbenzene __ . __ . ___ . _.__ 1.087E+Q'!' ___ .. 19.~ ._ ~75E+Ol _~~?:! r- ~.::3:2:..4:::E:.:.+.::.Ol,+-....:.1..:.13:.: . .::.8r.-t--",,:,,:,:::..:.:..~=-=t.......::.=+. j 

!!1:~~! ~!?oelute.) -----1-. 1.~~ .. ~ ___ ~ _ ~4E+Ol r~~·Q _ . !~~~ ._...:8:.:6:::.8=+-+......:.===-=-t-~:.::.1-._ 
e:~le,!e (coelut.l) 1.850E+Ol 35.9 _ 4.884E+Ol .~~:Q _ .:..3 .. ~45~.7_E:~+_0 . .:.11--"86.:.. . ..::.8r-+--"-'-~=-~ __ ~'-I_ 

~)'!!!!! !coelutel) 2.531 E+Ol .!~.~ r_~.909E+~.!. . _ 93 ~ __ 3.1;:63:..:E=_+..:;0..:;1r--=2:.:.5:..:.0+-+--=c::...:.:-=---.:=...:.-j_":"::':'~ 
!~r!II!.!coelutel) _____ . _ 2.53!§+0~ _____ ~~L __ ~:~09E+0! _ ~~:~ .. _ ~: ~;:63=:E=+_.=0....:.1L--=2..::.5.:..:0-,--_,---=c::...:.:=-.::..:..J __ ~:':: 

ECD COMPOUNDS 

methane 'bromo 
1,1-dlc 

'!!I!!hy 
chloro 

hloroethene 
lene chloride 

form (coelutel) 

rI!?~~!oethaneJcoelutel) ~!~,~~ 
carbon tetrachloride (coelutel) 

hloroethane !~~!?. 
trlchlo roethene (ECD) 

~~~~~~ene (ECD) (c08lut tetrach 

r~~~~roethane (coelutel) !,!,~:!-
bromo form -- -. 

-tetrachloroethane ------1,1,~!~ 

ICAL8BWK4 

INITIAL CALIBRATION 043F0101 

AVERAGE RRF % RSD _ ._ ..--,R:..::R~F __ -r _~._D_.---_ 
1.380E+OO 75.7 5.935E-Ol -57.0 _ .. - " .. _. 
5.060E+00 

f---.-
3.232E+00 
7.973E+Ol 

2.196E+02 

67.1 5.645E+00 g.!f-.-
26.8 4.0S4E+00 25.~ r-- . 
61.8 3.882E+Ol -5!~r-

61.6 1.068E+02 -51.4 ----
1.369E+03 

-- --- '-.1------ ----.- -.. 

---
1.553E+00 ----
9.988E+Ol 1-.. - ---
1.875E+02 
5.986E+00 

i- - --
----

1.362E+Ol 

6.857E+00:=== 

61.8 6.673E+02 -51.2 

1~:~ _ r~.314E+00 . 113.4 
11.4 8.532E+Ol -14.6 
---- ----
13~ _ r-!:~13E~~~ -24.6 
13.7 4.566E+00 -23.7 

42.7 2.847E+Ol 108.9 

046F0101 Ol2F0101 

RRF %0 RRF %0 _. 
8.203E-Ol -40.1 7.838E-Ol -~ _.---_. 
6.281E+00 24.1 1.432E+OO 27.1 

4.304E+OO 33.2 4.368E+OO 35.1 --
3.889E+Ol -51.2 3.831E+Ol -51.9 

1.070E+02 -51.3 1.054E+02 -52.0 --- -
6.685E+02 -51.2 8.585E+02 -51.9 -----
3.668E+00 136.2 3.524E+OO 127.0 

~?~~ -12.3 8.455E+Ol -15.4 

-17.5 1.326E+02 -29.3 1.S46E+02 ---.--- ----
4.995E+00 -16.6 4.283E+00 -28.4 -.----- ---
1.33SE+Ol -2.0 1.592E+Ol 16.9 _._---
5.211E+00 -24.0 5.831E+00 -15.0 -_. -.-

--
_. 

.-

.-

1 
I 

! 
-. 

~ 



NUMBER 1 NUMBER 2 NUMBER 3 NUMBER 4 NUMBER 5 

09/20/97 09/21197 09/21/97 09/22197 09/22197 
PID COMPOUNDS __ 093R0101 area cone. 005R0101 area cone 025R0101 area cone 028R0101 area conc 048R0101 area conc 

v!!!l!ehlor1de ___ l--+3.879E-01 18012 75 1.413E+.gg.f-- --17984 75 9.276E-01 15971 75 1.177E+00 15221 75 9.527E-01 14871 75 
.catone coelulesl_____ 6.209E-01 26529 69 3.091E+00 _~~~ 69 2.646E+00 41911 69 4.096E+00 48745 69 3.223E+00 46~~ __ 69 
tran.!:!.2-dlehloroethe'!!____ 9.898E+00 91936 15 3.728801 _ 94880 I- 15 3.555E+01 122405 15 5.194E+01 134398 15~~8E+01~~1--2~ 
els:!,2-dlchloroethene 5.192E+00 48219 15 1.068E+01 27179 --15 8.023E+00 27629 15 9.345E+00 24180 15 7.694E+OO 24020 15 
c~~~~ ~~!!Ide (coelulesL f091E+OO 102 3.505E+OO_~ 3.742E+00 102 4.739E+00 102 4.160E+OO 102 
~:~~~!l~n.! !~~~~!!l 1.687E+00 68937 ----sa 5.416E+00 ____ 6~~ 66 5.782E+OO 87614 66 7.324E+OO 83379 66 6.429E+00 88307 66 
b!~~~!,_ _ _ _____ _____ 1.163E+01 -72001 10 4.389E+01 74475 10 Q35E+01 99523 10 4.806E+01 82893 _.!Q 4.654E+01 968491-_ lQ 
~~~~~!the!l~ ~~.: MOL NlA 4:398E+01 54460 "2 2.777E+01 9425 2 4.461E+01 20483 2 3.747E+011--1292s1-- 2 4.824E+01 20078 2 
~I~!!l~ (eoelutes) _____ 1.068E+01 17 3.796E+01 109501 17 1.831 E+01 71450 17 2.641 E+01 77432 1--17 2.193E+(H 77581- -17 
~·I11~I!l¥I·~·e!!!!!.'!~~I.~oelu!1I f853E+00 -I' 98 6.585E+OO ~-;109501 98H76E+00 km:"uo:n 98 4.581E+00billliin~ 98 3:S04E+00b:R776i1-- 98 
2·hexanone i828E+00 70036 40 ~f:041E+01 70640 40 3.575E+00 32833 40 5.479E+00 37801 40 4]78E+00 33952 -- 40 
~i~~~I~r~~~!ni-IPID .:~DL N A 2.548E+01 31556 2 7:505E+01 - -?~~ _ 2 J:5BQE+01 _m3~ 5.044E+01 ____ 27401 ~ f964E+Q! g~r - -~21 
~hJ<?!~~~~!!!l.!.___________ 2.574E+of-I1735 -2" 1.69BE+01 8611 2 J.295E+QJ 5159~!-761E+01 7547-2 .!J150~"!"Q1 ____ ~~! __ 
elhylbenzene - 1.339801 30530 10 1:317E+01 33387 10 1.100E+01 21900 10 1.355E+01 29032 10 7.225E+OO 21606 10 
~:~~~!~~'.ii;;;i-_ .. _--- 2.330E+Df 106264 20 2.306E+01 116963 20 1~425E+01 56762 20 1.648E+01 70632 20 1.377E+01 ---82348 -- - 20 
[~.~~ll!nllleoelulesL _. ______ 2.330E+01 20 2.306E+01 .}, 118963 20 f425E+01, 20 1.648E+01 hi.iltW£.70632, 20 1:377E+01ltJll 8234$ - 20 
[~:~ylllll~ ~~!lulesL.... _____ -- 2:58sE+01 117859 ---w 2.274E+01 115300 20 ~880E+01 114695 20 2.668E+01 114349 20 r~~I~~Q! 109269 __ ~Q' 
1!!~rell!J~oll~ulesL_____ 2.585E+01 J t7859_ -W 2.274E+QI 115300 20 2.8BOE+01 :ilt4W 20 2.668E+01;l!IH~ __ 20 1:~~r~~Q!I09269 . __ ~I 

t. 
ECD IS2 AREAS 
ECID IS3 AREAS 

ICAL8WK4 

09/20/97 09/21/97 09/21/97 
area eonc. 

09/22197 
area conc_ 

75 

11 
4 

0_64 
20 

? 
2_1 
65 

2 
1214879, ? 



E~~~_~;:~ ::: ::~: 
09123197 

PID COMPOUNDS 062R0101 ". vinyl chloride 7.977E-01 
acetone (coelutes, 2.483E+OO 
~~S-I,2-dIChloroeth.ne 3.380E+01 .-

5.380E+OO cls-l,2-dlchloroethene 
carbon disulfide (coelutesl 3.633E+OO 
2-butanone !!:oelu1e!.l_ 5.614E+OO 
~~ene ________ ._. 3.796E+01 

3.666E+01 trlchloroethene (PID - MOL NlA 
toluene (coelutes, 1.797E+01 
4-m~~)'!-2-pentanone !!:oelutes 3.117E+OO 
2-hexanone 
tetrachloroethene (PID -MQ~ 
chlorobenzena 
ethYlbenzene -------
m-xylene (coelutes) 
p-xylene (coelutes) l o-xylene lcoelutes, 
styrene l!:~~~ ----

1----·ECDIS2AREAS 
__ . ECID IS3 AREAS 

ECD COMPOUNDS 

ICAL8WK4 

3.691E+OO 
~L 2.538E+01· 

1.657E+01 
9.759E+oii 
1.127E+01 
1.127E+01 
2.272E+01 

~_~?2E+O! 

09123197 

NUMBER 6 NUMBER 7 
area conc. area 

24511 ];"1-15827 -~l !5827 
24901 100 20094 20094 -- -_. ---- "'--

09124197 09125197 
area conc 086R0101 area conc 006R0201 

14665 75 1.342E+OO 15933 75 1.193E+OO 
41996 69 3.757E+OO __ 41031 69 3.247E+OO 

__ 121~ 15 5.007E+01 118870 15 ~4E+01 _.-._-
Us3E+oii 

--- 15 19780 15 22204 7.789E+OO 
102 4.352E+OO 102 4.214E+OO 

r-_ 90821 1-_66 6.725E+OO --.~ 66 6.512E+OO 
93032 10 4.606E+01 72892 _1~ 4.487E+01 .-.----- --2" 3.739E+01 17972 11836 4.121E+01 ---

3.556E+01 2.232E+01 74881 17 95665 17 
~i4m --Sa 's:168E+OO ~,j,L9SG6$: 98 3.871E+OO 

36185 40 6.789E+OO 42980 40 4.374E+OO 
12440 2 4.973E+01 15743 2 1.912E+01 
8253 f--1 2.837E+01 r .. _11400 '--_ 2 1.352E+01 ---'--

1.534E+01 1.003E+01 24302 10 30819 10 .-
56149 20 1.080E+01 43393 20 1.837E+01 

1!;/ll,li:wIlil1.lA: 20 1.080E+01 "\i:~;a:.oi.1liQ.1· 20 1.837E+01 
113158 20 ~+OO 32291 20 2.241E+011 

nj1lt!i8 i:;~2~U 20~_E+01 20 8.035E+OO -

09124197 09125197 

2 

NUMBER 8 NUMBER 9 NUMBER 10 

09125197 09125197 
area cone 009R0101 area cone 032R0101 area cone 

18080 75 1.314E+OO 14325 75 5.229E-01 12201 75 
40277 89 5.195E+OO 52127 69 1.093E+OO 23455 69 

110947 15 6.140E+01 133922 15 1.755E+01 81928 15 
15 7_804E+OO r' 17021' 4A11E+oii 

------- .-._---
21005 15 20584 15 

102 3.020E+OO 102 2.447E+OO 102 
77269 66 4.667E+OO 44790 66 3.782E+OO 77669 66 
80664 10 4.885E+01 71034 10 ~12E+O! 106173 10 ----c---
14819 2 3.026E+01 8801 2 5.117E+01 31838 2 

3.894E+01 
---- r'--- 1.384E+01 68202 17 96270 17 73195 17 

98 6.756E+OO ~'" .j; 98 2.401E+OO E:13195 98 
31457 40 1.005E+01 58457 40 2.342E+OO 291~~ ~ 
6874 2 1.168E+02 33973 -~ 1.826E+01 11361 -~ 
6293 2 5.662E+01 20769 2 9.659E+OO 4495 ~ 

2.409E+01 
-----

'7:018E+OO 23350 10 44174 10 16330 10 
85501 20 3.441E+01 126203 20 9.634E+OO 44837 20 -

20 3.441E+01 ' 20 9.634E+OO 20 _. 
104274 20 2.949E+01 108177 20 1.411E+01 65657 20 

20 2.949E+of '~1~m 20 1.411E+01 1,i<i~.856S1. 20 

• 09125197 09125197 



NUMBER 1 NUMBER 2 NUMBER 3 

area cone. 

25433 f 25433 1'00] 
2048.L 2~~7 _!.QQ 

09/26/97 09/27/97 09/28/97 
~ .. -----.... ~- ..... - .. 

043R0101 046R0101 
.. -'--' 

062R0101 
--'-'-

1--:-. PID COMPOUNDS area cone. area cone. area cone. 
vinyl chloride 3.509E-01 9573 75 1.516E+OO 12388 75 6.718E-01 12814 75 
leetone leoelute!! _ ... 1.003E+OO 25168 69 4:§1 0E+OO f---34666 69 1.585E+OO 27815 .~ 
trans-1,2,(jlehloroethene 1.838E+01 100279 15 ~997E+O! __ 98035 152.184E+01 83311 15 
els-1,2,(jlehloroethene 4.921E+OO 26851 15 1.153E+01 18852 15 5.253E+OO 20041 15 
~~ndISUlflde!eOelutesl 1.847E+OO 102 3.621E+OO 102 2.673E+OO 102 
~:butan~ne!~oelutes, . 2.854E+OO 68513 66 5.596E+OO 40252 66 4.132E+OO 69353 66 

3.071E,!:~ ~:729E+O! 
-----

3.810E+01 benzene 111710 10 73333 f---.10 96893 10 
t---~-.-- -.--.-....... -

5.322E+01 
.. 

~~~elhe!!!.~ : MOL NlAI 4.660E+01 33898 2 ~~78~'!:Q! 9761 f----! -- 27070 2 
1.275E+01 

-------
1.764E+01 toluene leoelutesl 78833 17 3.792E+01 70259 17 76250 17 

~!"eth¥~-pentanone ~oelules 2.212E+OO , 98 6.579E+OO ~,i0259 98 3.059E+OO " 98 
.!:!lexanone _ 1.781E+OO 25919 40 1.222E+01 53280 40 2.619E+OO 26647 40 
tetrlehloroe~~!!!.~~ :~Q!- N"I 1.955E+01 14222 2 9.762E+01 21277 2 2.145E+01 --~~ ,-..1. 

4.701E+01 
--.-. ---

8.757E+OO ehlorobenzene 1.544E+01 1651 -- ~ 14005 --~ 3588 .. 1. 
-:-------~-. 

2.475E+01 ~l24~+O1 
--_ .. _--

7.517E+OO !~~enzen!._ .. __ ... ____ . 13234 10 34611 10 15400 ~ -----
m-xylene!eoelutesl 4.884E+01 52215 20 3.457E+01 102983 20 1.582E+01 64807 20 
~~,"e!eOeluteS) _ 4.884E+01 lIIiW1$i 20 3.457E+01 ~,1;jo29U 20 1.582E+01 

. " 

20 
!!:!r!!!!! !eoe!!!tesl 4.909E+01 52482 20 3.163E+01 94246 20 2.043E+01 83721 20 
!~~!!!!~~elutesl m 

4.909E+01'~~$2i82j 20 '3:163E+01 ".·,94248 20 2.043E+01 " . 20 - - . __ . 

ICAl8B.wK4 



ATTACHMENT 2b 

CALIBRATION SUMAMRIES 

EXTERNAL STANDARD METHOD 



INITIAL CALIBRATION SUMMARY· EXTERNAL STANDARD METHOD 
July 11, 1997 

level 1 level 2 level 3 

PIO COMPOUNOS 
vinyl chloride ---. -'---' ---

"celone (coelules) 
Irans-l,2-dichloroelhene 
i:is~1,2-diciii6ioetheiie 
carbon disulfide (coelutes) 
2-butanone (coelutes) 
benzene 
trichloroethene (PIO - MOL N/A) 
ioluene (coelutes) " 
4-mE!lhyl-~-peri!~l1ol1E! (co~lutes) . 
i~-~~~~~I1!, , . - -.- . j 

i~!r<lC~I~~lhel1l! (!"I~ : ~~L N/AJ, 

1
~~I~r()bI!I1Zen..!_ __ j 
1!!~Y!~~I1~I!I1I!__ _ ! 

i!!1:~yll!l1l!(£Q.l!lule~1 
'1!:~Y!!!111! (~~elutesl , 
l~:~yll!ne (~C?I!!~!I!~' 
s!}'rene (~()I!I~!I!~) 

STD.l 

NA 
NA 
NA 
NA 
NJ\ 
NA 
NA 
NA 
NA 
NA 
NA 

-NA 
-NA 

NA 
NA -- --- - NA 

-NA 
NA 

area cone 
, 100 

lOa 

area cone area 
, 100 

1100 

RELATIVE RESPONSE FACTORS level 1 level 2 le\l'el3 

STO.2 STO.3 STD.4 STD.5 

9464E+04 
NA 

5284E+06 
9 B09E+06 

Nfl. 
NA 
NA 

1.687E+06 
NA 
NA 
NA 

· 1.5i2E+06 
· 2.960E+06 
· ---NA--

NA 
NA 
NA 
NA 

6610E+04 
3661E+05 
4773E+06 
471 :iE+06 
6435E'04 
9906E'04 
8l98E+06 
2484E+06 
5038E+06 
8593E+05 
6,222E+05 

, 3554E+OS 
3.932E+06 

: ~m§+Q~ 
I ~.~?§§!Q§ 
. 2276E+06 
. 2.564E+OS 

2564E+OS 

AVE. RRF % RSO 
4802E+04 NA -16.959E+o4 ;-- :liB 
:i 235E +05 NNA

A
, - 1- =43,.49~ 46~ ~l EE' ++OO:6~: 8

5
' 77 

4826E+06 r 
4 105E+06 Nil 'S.209E+06' 504 
1015E+05 NA 8292E+04 317 
1562E+05 NA 1.277E+05 317 
9079E+06 Nil 8639E+06' 7.2 
7154E+06 NA 3.775E+OS. 78.2 

area 
NA 
NA 

NA 
NA 
IIA 

NA 
NA 
NA 

1443E+06 NA 3.241E+OS' 785 rM 
2519E+05 NA5.55SE+05: 77.3 '.!'!'L. 
4.027E+05 NA ., 5,125E+05' 30,3 

I 1.097E+07 -- NA- '5,347E+06' 930' I NA 
NA 

; 5425E+OS NA' 4.106E+Q6 302 f: i NA 
; 2605E+06 - NA-- -U47E+06 -i3 NA 

· 3559E+OS- NA--- . 2.91BE+OS 31.1 NA 
· 3559E+OS - - NA -- 2,918E+06 3H 
'2.771E+06 NA-T668E+06 -5,5' NA I 

· 2.771E+Ci6 NA "-- ]~~~~+Q~ 5~) ~"Mi[] 

level 1 

cone area 
23659 

a NA 

a 264182 
a 490441 

NA 
NA 

a NA 
a 33745 
o NA 

o".,j~~.i 
~. __ !'l~ j 
o 30433 
o 59207 
o NA 

NA 

level 2 

cone area 

25 33052 
a 472227 
5 715972 
5 706963 
a 163452 
a 163452 
a 409923 
2 99357 
a 1108454 

o!JjQ~~. 
Q ( 622234 
~, 142176 
~ I 157288 
a 144429 
a 227647 
022 1 

level 3 

level 4 revelS 
cone area cone. area 

100 

100 

100 

I lOa 

NA 

NA 

level 4 

cone area 
50 48019 

129 928523 
lsi 2171527 
lSi 1847460 

254 515591 
165 515591 

5 1815837 
4 572306 

22 793630 

12993630""1 
100 805349 
~ 877257 
4 434026 
5 520967 

level 4 

level 5 

cone area 
100 NA 
287 NA 

45 NA 
45 tJA 

508 tJA 

330 NA 
20 NA 
8 NA 

55 NA 

~~5L1j~ __ 
~OQI_ NA 

8 NA 
8 NA 

20 NA 

level 5 

cone 

100 

100 

cone 
o 
o 
o 
o 

o 
o 
o 
o 
o 
a 
a 
a 
a 
a 
o 
o 
a 

area cone 

I 100 

area cone area cone. area cone. area cone 

STO.l STO.2 STO.3 STO.4 STO.5 
ECO COMPOUNOS 

1)romoinethane NA . l,514E+oT 17.75SE+OS 
~~hloroethene_ _____ - -HA ! 6,286§~07 j~,126E+Q? c-;;:;;;;~~;;;-+--
methylene chloride _ ._u_ n___ .. -- - NA 1764E+07 8,696E+06 ~:::;",==:-,-::-::---l--'~:'---+---""':~~:=+'-::=: 
~!,roform (coelutes,_.__ ---t:ic\ - -19.059E+oJJ 4 974E+08 , 
l,l,l-trlchloroethane(coelutes) ---NA' 2.491E+09 ~ 1379E+09 r:;-:"";-;~';;-
carbon tetrachloride (coelute!} - --NA = 11.~~z~~lQ : ~ ~9E+Q~ : -j-----"O'::':'----+~==-:=-=-'~I,-
l,2-dlchloroethane ---NA NA: 2824E+07 I ~~~~~~~~~ 
trlchloroethene (ECO',m_ _ __ ,_ ~5E:!:09 J ~:!67E+Q~ . !.?55E!Q~ , -+--;-i7--+--:~:-::;;-,.;:-=t--~~ 
tetrachloroethene (ECoHcoeluteli 1.578E+OB i 1.30BE+OB ; l,434E+09 
J,l,2-trlchloroethane(coelutell) 4.930E~.QZ : 4,230E:!:Q(: ~.~~~Qr 

tt~~~~~~hlor~I~~I1~-- r ~ i~~:~~~~ : ~::~~~;~~' ~~~~g~ 

IXCAL1.WK4 

I 109 

O' 

o 
Q 
Q 
o 
Q 

~.- ;f~ 
cone. 

32i\Dj~.-· 
!. 7190222_ 
1 3216402 

_-- u_ H ;:I-~~~jI~:-I_: 
cone. cone, 

I 100 

I lClO 

cone 
a 
a 
o 
o 
o 
o 
o 
o 
o 
o 
a 
a 



INITIAL CALIBRATION SUMMARY - EXTERNAL STANDARD METHOD 
July 13,1997 

PID t"nuan" .. n., 

ivlnyl chloride 
Ilcetone 

Icls-!, 
icarbon disulfide 

benzene 

Itoluene 
, (PID .. MDL N/AI 

.-

I (PID - MDL N/AI 

.-

level 1 le.el2 le.el3 level 4 level 5 

area cone area cone. area conc. area cone. area cone 

l_; -J;;I_ ;~t[l_ ~_~I::}~~~-J;l=;-:-r ;;1 
RELATIVE RESPONSE FACTORS le.ell le.el2 le.el3 le.el4 le.elS 

STD.l STD.2 STD.3 STD.4 STD.S 
AVE. RRF % RSD aoa. cone. .re. cone. aoe. cone..oa. ~e. ~--r~ 

L4. ", .. ;nR.o, 1::+04 2.B6 :+04 NA ~ IIXl \4 NA 0 11269 25 20616 50 26662 -+--:':=1-00 _.-:.""-::-;-_ f~ 
L4. 2.00 :+ 15 NA lB. :+05 NA 0 NA 0 305044 129 574661 287 .NA __ ~-~ 

~ l~ E+()t; ~:: ~:~~ ~; 16 _-~ ~ ~~)6 ~~ ~ ~;::~: : :~~:= ~: ~~~: :: -: . -+- ·1 
A ~A i :!fi7F+l\4 R.OO. :+1 NA 81 :+04 01 ~~ .~.ft. ~~~ NA --~_~ 

NA NA 19.B01E+04 1.232E+05 NA 1.106E+05 16.1 NA 0 NA.. () 181rrs.. 'w ."""... oou u 

NA NA 5 fi5fiF+llfi ~,rrz!"!~ NA 4.717E+06 2B.2 NA 0 NA 0 282808 5 755379 _20 ._~__ . ___ g 
NA-1.364E+06 2?5RF+llII '3tnE+06 NA 2.265E+06 39.9 NA ~ _"2",:,:72!72~;+_-,2:+-::90~323:-+-==4_~ L._._~ 0 

~~ ~~g~:~:~ -H~lt~: ~~ g~:~:~: ~::~ NA·-f-O- NA ~ 606758 1~:r;-=:--C'3~~ ijlli:'~~c ~~i 
NA NA" .n5 r60E+04 NA 1!l:!' ,n5 '.5 NA 0 NA 0 299865 100 175207 20() NA . ~ 
NA . 6.050:+05 1. +1)6 :"I,~ __ NA 2.12. :+061--~1'~-1f-=NA .. _ 12093 2 48038 4 385273 __ ~ . ~ I ____ ~ 

____ . __ ... _____ .t._-1I-----;cN:7-A--f_1:.::: .. 0~5O:c:=.+06~:~:_:+~I)6c_+~~==E+oS.:==-_~-_7N""A-_+-~:.1~~61:~+1)6+--:~l+- .~. I_~~ 2 52210 4 89897 ___ .~ .~. _~ 
.. f- NA N +1)6 ~5_~. . !~ ~:1l6 ~~.~_~_-= ~~ 0 66153 .! ~~~!~ . ~~ ij~ .. :~ 

_~ __ ._ ,_ ~ ":~;-~--~-..;.:;;:54~2E:+.:., - "''' '"'' ~ 180402 'u ~ .. ,O< _ ~ 
NA ~ ;iii f-it\ .B94E+1 NA 0 IIA 0 '89949 755138 40 NA __ .~ 
.~. :+1 .n. N~ .B!l4E+1 01 01 40' ___ ~ 

~i' 
styrene 

---- . 

---_.-

level 1 le.el2 le.el3 le.el4 le.elS 
8rea cone. area cone. BrBS cone. area cone. area cone 

E-~-J ::_L~·~EfE~[;J~-==~~;J~=~_-ir. ;:J 
STD.1 STD.2 STD.3 STD.4 STD.5 

ECD COMPOUNDS 

bromome~ane I~~~~t!~~~~~~~~~~3!~I1~Ei~~~~~fff~~=1~jff~~~~!H~~~~~~~~~~~1 1,1-dlchloroethene -----.- -- -t-~I~~= 
me~ lene chloride -
chlC!,.roform (cOejUtesj- . -- ---::=_ 
1.l.l-trlchloroethane coelutes 

IXCAL2.wK4 



CONTINUING CALIBRATION SUMMARY - EXTERNAL STANDARD METHOD 

July 13 to July 23 , 1997 

DATE: 

PID COMPOUNDS 

vinyl chloride 

acelone (coelutes) 

Irans-l,2-dichloroelhene 

cis -1,2 ·dichloroelhene 

carbon disulfide (coelutes) 

~-bulanone (coelules) 

benzene 

Irichloroethene (PIO . MOL N/A) 

toluene !co«;lu!<:~! 

. ~-~<:!~¥~:~:e!n~I!()~<: !~oelules 
2-hexanone , 

!<:!~~~~Ii~~~!~<:~~i~i~ - ~OL N/] 
chlorobenzene -----_. - -- ._-----
<:!~y~<:n_~<:I!<: _ 

!!1-~¥~<:I1~ !~,!<:Iutes! 
(I-lIyl<:n&. !~()~~'!!~~l 
()~¥~~~~ ~()!~utes! 

!!!¥!~I1<: l~()~~!<:~! 

J. 

INITIAL CALI BRA TION 

AVERAGE RRF % RSD 

3 833E +04 22 4 

2184E+05 117 

2679E+OS 153 

'2 i2BE tOG 

;- 185E+04 1~ 1 

1 10SE+05 lS 1 

4717E+OS 282 

2.2S5E+OS 399 

1.954E+OS 58.2 

3.356E+05

j
' 5S.8, 

~!!1I~1f .'~ !~~;: 
1.100E+06 287! 

1.542E~0s!" F9: 
i.5~~~~Q~1 240' 

l.~~~§~Q~j _ O~ I 
18~~§!~j 0.4 

07/14/97 

055R010l 

RRF %0 

3997E+04 4.3 

2.044E+05 -6.4 

2 595E +OS -3.1 

2 410E +OS 

6100E+04 

9390E+04 

4.599E+06 

·11 7 

-15 1 

-151 

-2.5 

1 949E+06 -140 

. 26~2E+0~, ~S2. 
I 4.540E+05 35.3' 

rHIT~~~~ --~ll 
fHNt~j~lj 
I ~~~~~~;~~-=~HI l--------- .--.-, 
I Ug~~~ _~ ~~U j 

07/14/97 

2 
079R0201 

RRF % D 

3021Et04 -212 

1312E+OS ·399 

2 S44E +06 -S 0 

1 999E +06 

5 060E t04 

7789E+04 

4.69SE+06 

~6 7 

·296 

-29.6 

-0.4 

07/15/97 

3 
086R0101 

RRF '1'.0 
3179E+04 -171 

1.585E+05 ·274 

2183E+06 -185 

1 684E +06 

5564Et04 

8566E+04 

4 S44E+OS 

·38 3 

·226 

-22 S 

-37 

20nE+06 -85 1 498E+06 -339 

1.431E+06 -268 1.785E+06 -87 

~.~~~§~Q~j. -~?~I"l ~~45~+~~1 -9~1 

i!~lll! I ~!l: llil!ii~ I ~1!1' 
~.~~~~Q~ ~~4: - t. 1.~21~~Q~: --i4.3· 
7.964E+OS -48.4 I 1.321E+06 -14.3' 

~j~~~~~ --~~o.r-- L !.~24~+~~ •. -30.1 
!: !~~Q~ .~~90 1_ L _ 1.324E+0~ ~ .:30 1 

07/15/97 

4 
006R0301 

RRF '1'.0 
3.0S0E +04 -20.2 

1.392E +05 -3S 3 

2212E+OS -174 

1 738E +06 

4 399E+04 

S.772E +04 

3.777E+OS 

1 594E+OS 

1 300E+OS 

·3S 3 

-388 

-38.8 

·19.9 

-29 S 

-33.5. 

2.216ET05. -34.0 ------ ... - . 
!~~~~+Q~! -12.5 

. ~~~~E+~S; -SO.3 

.? ?~?~Q~ I -33.1 

. ?:Q!!~-t:QSi -36.3 

~?~~~+~~ •. -62.5 
S.783E+OS -62.S 

7.829E+OS -58.7 

1 _ f.~~~~+~~; -58.7 

07/16/97 

5 
009R010l 

RRF %0 

7059E+04 84.1 

1.SS7E+OS -24.1 

20S4E+OS -230 

1 4S3E tOS 

3702E+04 

S.700E+04 

3.179E+OS 

US4E+OS 

1.903E+OS, 

3.245E+05 

1.277E+05 

1.033E+06 

9.843E+OS 

9.171E+05 

1.194E+06 

-4S 4 

-485 

-48.S 

-32.6 

-398 

-2.6 

-3.3 

-34.1 

-Sl.4 

-lS.l 

-16.6 

-22.6 

1.194E+06 -22.6 
.. -. -----,._-

1.233E+06 -34.9 
.. ------- --- - -

1.233E+06 -34.9 

07/16/97 

6 
013R010l 

RRF 

57191"04 

147SE·OS 

2 S7SE tOS 

2 066[ '06 

522910 -04 

8049E+04 

S 144E +06 

2327F-06 

1.2S3E +OS 

2.13SE+OS 

2.756E+OS' 

~~~SE+06 • 
6.482E+05 ! 

.-- ---.... -I 
S.538E+OS 

6.387E+05 

6.387E+05 

1.054E+06 

1.054E+06 

INITIAL CALIBRATION 055F0101 079F0201 086F0101 006F0301 009F0101 013F010l 

'1'.0 
492 

·324 

·38 

·27 " 
·272 

91 

2 7 

-359 

-364 

42.2 

45.3 

-441 

-497: 

-586 

-586 

-44.4 

-44.4 

ECD COMPOUNDS AVERAGE RRF % RSD RRF % 0 RRF '/0 D RRF % 0 RRF % 0 RRF '1',0 RRF '1'.0 

:~:':;~~~:~:ene ,-- - n~~;~·- ~~:fl-- "::::~~:~~ ~~~::-~:!::~;~ -i;:~ i_~-lj ~.' ~:~rt~~I~~~:~l :{~~:~:~~-.. ~~:! . ~= :::::~;~~ ~~:: ~:~~~~:~~ 4:'~ 
methY!!~~Chlorlde__·! ---, -1.115E+07 46.1 ··1.162E+07! 5_'2_.3_'-. -1.153E;(i7 51.0 --1.332807 74.5 4.736E+06: -37.9 .• 

;~$~:;i~ 1 l~~ .~!! -j~:m =:E!~ -:ll~l!t U~!~!::HI.·i;'II~!·~~!~~:!~:::! =!~:!::: ::: 
1,2-dlchloroethane B4~~§+06 __ ~~:~[. _2.56~§~? 204.3 ~937E:!:~ .. _~~.1 __ 1'._. !'~41~.+0?; 1185: _ ._!~53E~~? B4.3 __ !A26E~! 69.2 . __ !?~Q~+07,1 1053 
trlchloroethen~ IECD! : 9.352E+08 2B.61 6.814E+08 -27.1 ~~lE+OB _~2.4 ,_. . ~.70S~+0~, -28.3'._ 6.53~~~. -30.1 __ !360§:!:~ -93.2 _ !~!~§+O~! -19.6 

tetrachloroethene !!~!!c()~lu~; 1291E;09 -- 39:91 -1:035E;0!i -19.8 ~:~24E:!:~ . _~Q:?: _ ! 115E+0~ i -136: . ~~!E+~~ -17.3 _"!:Q~§!Q~ -15.4 1.075E+09 -16.7 

~~:~!~:::oroetha!,.!' !~~I~~.) : ;1'.:4i~3~_855~E~ :!:+~~00~8- .~~ .~~~43~_.:'-9~jji_.-... f_::l-'.·2~849_021EEE ++!~00 B~7 _-1~B39'.·4: ~~~:;~:~~ -~~~:~ - - H:~~:~r--~:~ i··· ;::~~~~~ -~~:: - H~~~;~~ -~:~ _ 3_3:;~:;:~~ 'I: -~~ ~ 
l,1,2,~:tetra~hi~~oe~~~! t~ ~~ '_~:!~!E+~ -2!~ ::J-=~:~44E+0~[ -~34.91 "1.140E;Qe -20.6 ~-~~!:oB2§+iiB __ -24.6 1.147E+OB. -20.0 

IXCAL2.WK4 



NUMBER 1 NUMBER 2 NUMBER 3 NUMBER 4 
area --

I 

07/14/97 07/14/97 07/15/97 07/15/97 
PID COMPOUNDS 055R0101 area conc. 079R0201 area conc. 086R0101 area conc. 006R0301 area 

vinyl Chl';ri~e~----'--- - :-- :3.997E.j.04 19987 -- -50 -3.02TE+041 
acelone(coelules, 1 '2044E+OS 263712 129'1312E+OS! 

2.S9SE+06 389324 15 2.S44E+OSI 
cis·l,2-dichloroelhene 2.410E+OS 361502 15 1.999E+OS 
Irans-l,2-dichlor()!thene 

- i5103! ---~l~ 1791:+91'-' -~!~~~H-~ i3.(i60E+04' 15299 
169265. 129p.S~~E+Osl 20~~~!l; 129!1392E+OS 179548 
381526 152.183E+06' 327522 15 2.212E+06 331805 
299862 15 11.S84E+06· 252574. 15:1.738E+06 260710 

carbon disulfide (coelutes) 6.1 ODE +04 0--- -154930' 254 5 060[: +04 ~-.- 128512 j 254 '55641:+04 04p311 254 4 399E+04 -... -111733-
2·butallone (coelules) 9.390E+04 I 549:1U 165 7789E+04 128512 1658.5SSE+04 141331 165 S 772E+04 111733 
benzene 4.S99E+OS 229963 5 4.S9SE+06 234798 5 4.S44E+06 227214 5 3.777E+OS 188840 
Irichloroethene (PID· MOL ~'A' 1.949E+06 77941 4 2.0721:+06 
loluene (coelules, 2.662E+OS 585606 22 1.431 E+OS 

82894 4: 1.49BE+06 . 59900 4 ·1.594E+06 63758 
314793 22: 1.7851:+06· 392742 22 1.300E+OS 285905 

4·methyl·2-penlanone (coelules) 4.S40E+05 585606 129 2.440E+05 
2.he-xanone· - - ~. 2.617E+05 261710 100 1.491 E+05 i 

i~!~ii~;~~~~~=_:~~-L1NA~_ HJ!I~i[ lf~~!1 . ·~11Ui~;rii 
f.m-~!,!n,!~~!UleS) - - -- -- ~.~Q~~!Q~' 6221). !~QQ 7~_ .·.99..§6

4
4_- -E~_++_-00_=-5~_ 

,e-xyle!'I! !coelules) __ ______ _ ~.~~~!05 ~~ 
o-xylene (coelule5) 1.776E+06 177590' 10: 1.1S5E+06 
"5~~e-!~~!!,!~~!- =-__ ~--=~_ - -n76~+oii [ 17?~~] io! 1.155E.j.9~ 

314793 129 3.045E+05: 392742 129 2.216E+05 285905 
1~~!'~, iOo'l.177E.j.05----117682· iii01.69SE+05 169495 
32182 - -"4 1.076E+06 - - -43038--41'18.4381:+05 i -33751 i 
30937--- ~ IQ~OE+06 =_~ ~!~~--.- ~ n62$+Q~: . ~i!l~~ i 

~::~ -=j~ H~l~~ ----~?Q _.·-~i~ H~3.1~:~~ I J m~ I 
79643 10 1.321 E+06 ' 10 5. 783E+05(;" Ci7834 

115540 --10 1:324E+06 132421 ----107.8291:+05: 782911 
J.!554.,<!lQ n~~!Q~ 132m iO!7.829E+05 L_:':_!~~~lJ 

NUMBER 1 NUMBER 2 NUMBER 3 NUMBER 4 . --- ---.. -.. -. 

NUMBER 5 NUMBER 6 
area conc. 

r-T- -r~~ 

07/16/97 07/16/97 
conc. 009R0101 area conc. 013R0101 cone. 

--50 ]7.059E:+Q1 i -- ~52~~1 :-~-~ [5.7191:.j.04! 
area 

28593 
190393 
386416 
309883 
132807 
132807 
257224 

50 
129 1.657E+05 213689' 129 1.476E+OS 
15 2.0S4E+OS 309540 15 2.S7SE+06 
15 1.463E+06 219434 J 15 2.066E+06 

254 3. i02E +04 :--- _ 94043 254 . 5 229E + 04 
165 5.700E+04 94043 165 8.049E+04 

53.179E+06 158932 5 S.144E+06 
4 dS4E+06: 54563! ,1'2.3271:;+06 

22 1.903E+06 ~185?~ I 22 1.253E+OS 
1293.245E+05 418559' 129 2.136E+05: 
100: 1.2771:+05 '----127705 100·2. 7S6E+OS 
·4 '1:033E+06 f--- 4 i300-----4 3.085E.j.06 

4 S:843E+05 -·39370 ----"4 6.482E+05 
5 9.171E+05 45853 5 5.538E+OS 

10 H94E.j.06 119404 ---10 6:387E.j.05 

1
,
•
0
Q 11j ·.-2L3913-Et ++ -0066 "'(119404· -- 10 6:387E+05 

123259 --- io Ui54E+06 
io .1.233E+06 ·.·123259 10 1 :054E+06 
... _ .. - - .. -.- --- -- - --- --

93080 
275572 
275572 
275572 
1~~~Q9, 
25926 
27688 i 
_. - -- I 

. '-illa~j 
. 1053~1 
_!05~?~j 

NUMBER 6 

129 
15 
15 

129 
100 

4 

5 
10 
10 ' 
10 
10 

~ - j 100 
100 _ I - ~ • ~ t~~=L~- . --+~~i __ ]J~J 1 . 100 l 

1- -1 -j !~_ J~ 1 
100 
100 

ECD COMPOUNDS -----_. 
bromomethane 
1,1-dlchloroethene . __ . ___ 
me!!!yI~~! chloride _ .. ____ 
chloroform Icoelules, __ 
!..!, l-Irlchloroethane (coelule., 
carbon tetrachloride Icoelutas, 
!,2-dlchloroelhane 
IrIchloroethene IECD, _ _ __ 
tetrachloroethenelECD) (coelu 
!, 1 ,2-lrIchloroelhane (coellllH) 
bromoform _._-----_._------
!! !!;~:~I!lrachloroelh!!!~. 

IXCAL2,WK4 

07/14/97 
055F0101 

2E+Osi --8.56 

--
-. 

~. 

-.-

----

.JE+Q?T-
7E+06 
9808, 

~.~8 
4.81 
3.91 

6809 
3E+oe 
4E+07: 
4E+08; 
5809: 
OE+07 '-, .. ,r,;-;,;;,:,;;;:.-/-

"1:08 
6.60 
"2:56 
6.81 
1.03 
3.29 
2.88 1E+OS' 

2E+OS . 4~~~?'!l j 1.24 
- --

07/14/97 07/15197 07/15/97 
area conc 

50 

i5i 
50; 

1 
~1.9 i 
79 ' 
1.3 
50 ; .. 
41 
129 

.. .. 



INITIAL CALIBRATION SUMMARY - EXTERNAL STANDARD METHOD 
July 23, 1997 

levall 

area cone. 
level 2 level 3 

area cone. area cone. 
-~--r 100· 

11119 
. -l·--Tl~· 

1 I 1()0 r~] 
RELATIVE RESPONSE FACTORS 

STO.1 STO.2 STO.3 STO.4 
PIO COMPOUNDS 

vinyl chlorIde _ ........... NA 2 101E+04 8164E+03 1 455E +04 
acetone (coelutes) NA NA 5975E+04 6830E+04 
trans.l,2·dichloroethene NA 1 042E+06 1070E+06 9443E+05 
cis·, ,2·dichloroethene N< 3809E+05 2254E+05 1651E+05 
carbon disulfide (coelutes) Ii,· I~A 5954E+04 7 38"E '04 
2·butanone (coelutes) I·.·· NA 916GE'04 1 137E.05 
benzene NA NA 2448E+06 1 744E .06 
trlchloroethene (PIO • MOL N/A) NA 5796E+05 , 773E+06 1.968E+06 
toluene (coelutes) NA NA 4 i;1i3E+05 4662E+05 
4.meihyl.2.pentanone (coelutes) NA NA 7.986E+04 8140E+04 
2-hexanone NA NA 7A79E+04 9.161E+04 
.~tr~~!l~ri~!.h!rl~ I!:,IQ : ~r:>~ N/A). NA 1.090E+05 . 1.285E+06 1.667(::+06 
'chlorobenzene NA i 3.1f~~!~ 6268E+ii5 5.721E+OS 
leihYlbenzeni- - NA I NA 5.337E+OS 3.738E+05 I 

;:~~~n~,~lL~~W .. NA I NA 4:ii55E+05 4.260E+05 
NA NA 4.8S5E+OS· 4.280E+05 
NA NA 2:913E+05 3:183E+05 

STD.5 

NA 
NA 
NA 
NA 
IIA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

'NA 
-NA 
-NA 
NA 

.. '-NA 

level 1 level 2 

AVE, RRF % RSO 
1.457E+04 - 44T 

area 
NO. 

6.403E+04 
i 0"9E +06 
2 572E+05 
6670E+04 
1.027E+05 
2096E+06 
1.440E+06 
4672E+05 
8.0S3E+04 
B.320E+04 
1.020E+06 : 

ijH~gH 

94 '" 
6 5 N' 

433 NO 

152 tJA 
152 tJ; 

23 8 N~ 

522 NA 
03 IJ' 

13 NA 

14.3 NA 
79.6; NA 
334j NA . 
24:9 i NA i 

~:~ ~~Z~ 

cone. area 
5253 

o NA 

5:1 1:::0;' 
1904; 

(J riA 

o r,j:· 
o /'J.l 

11591 
IJ·: 

UA 

NA 

o 2179 

level 3 

cone area cone. 

25 4082 50 
77080 129 

160474 15 
33en 15 

0 151242 2~14 

151242 165 
0 122386 5 
2 70907 4 

103025 22 
0; 103025 129: 
0 74790 100 

2 51390 4 

~ ~~Q?Q 4 
o 26687 5 
o 48552 

. 0 11i4il55~ . 
o 29127 

level 4 level 5 

area conc. area cone. 
-1-["";00·' 

.. I~~I ~~ -rT~ 
level 4 level 5 

area cone area cone 
14546 100 NA 0 

196034 287 NA 0 
424~49 45 ,,~ 0 
74302 45 riA 

375191 '·OB tlA 

3i5191 330 U..; 0 

348717 20 riA 0 
157422 8 NA 

256404 55 riA 0 
256404 315 NA 0 
183224 200 NA 0 
133399 8 NA 0 
45771 c ~ NA Oi 

20 NA 21 
- 40 NA Q, 

40 . . :NA·y·,;, 01 
40 NA 1~:!lYI~I1~ 1c:~!I!!!!~I_ 

I=!!yr~~ 1c:~!I'!!!=!L_ .. NA NA ~.~l~~+Q~ ilii3E+OS --NA -t;h'iR 
-8.91' NA I 

~.~! taMffi l~id o tl!12912ti'" 40 ~i: :NA'"l" ~I 

ECO COMPOUNDS 
bromomethane 
11-dlchloroethene 
methylene chloride 
chloroform ICOlluteSl' - . 
1,1,1·trlchloroethane icoelutes I 

I carbon tetrachloride ICOllutes 
1,2-dlchloroethane 
trlchloroethene (ECOT 

.- -

~Joro8thene ~Ql jcoel. u'e~i 
I .. 1,1 ,2.trlchloroethane(coelute~ 

bromoform 
!1~~:tetrac.!!loro8thii~!· . 

IXCAL3.WK4 

STO.2 STO.3 STO.4 STO,5 

level 1 

area cone 

I 100 

i 1(jQ 

level 2 revel 3 level 4 

area cone area cone area cone 

:l ;1~.--- . ti;:-L~~ -}L;;J 
revelS 

area cone. 

il ;: 
cone. 

150 

-~~ 
150 

o 
150 

o 
o 
Q 
o 
o 



CONTINUING CALIBRATION SUMMARY - EXTERNAL STANDARD METHOD 

July 23 to August 06 • 1997 

DATE: 

PID COMPOUNDS 

':ill',," chlorine 

ace(One (co"lutes) 

trans-1 2-c1ichloroetiwlle 

CIS· I ,2-dlchloroethenv 

carll"" disulfide (coelutes) 
2-butanone (coelutes) 
benzene 

INITIAL CALIBRATION 

AVERAGE RRF % RSD 
1 457E+04 

5 403E +0·1 
1019E+0r; 

~ 572E·lJ:) 
6,670E+04 

1.027E+05 
2.096E+06 

44 1 

94 

65 

433 

IS 2 

15.2 
238 

07/25/97 

056R010l 

RRF %0 
1278E.04 ·le 3 

4 502E +04 -29 7 
8381E+05 -177 

3136E+05235 

3 504b04 -430 

S 856E+04 -43.0 
1 214E+06' -42 1 

trichloroethene (PIO - MOL N/A) 

toluene (coelute~) 

4-methyl-2-pentanone !c.~~!'!~~~ f 
2-hexanone I 
tetrachlor()ethene (PID : ~~ -~ilr 
chlorobenzene 

1440E+06 522 1474E+06 24 

.... __.. .. - ... 

ethyl~enzene j 
m-xylene (coelutes) i 

p-xylene !~oei~Il~! .. - - t 
o-xylene !cClelutes) 

~lyrene !coelu~es! 

~§?~~+g~ __ ~~ ._. ~7~~~~~~ -1~~ I 

: ~~~~~~ _::: -1~:~ =- -tm~;~: ~l~~ I 
1,020E+06 79.6 1,367E+06 34.0 -._---_.- .. _------- _._----- ---
5,036E+05 33,4 5.454E+05 8,3 

INITIAL CALIBRATION 

4.365E+05 -3.8 
.- ------ -- -

3,985E+05 -12.8 

3.985E+05 -12.8 
2,723E+05 -10.7 

2,723E+05 -10,7 

066F0101 

ECD COMPOUNDS AVERAGE RRF % RSD RRF %0 
bromomethane 4.623E+06 -- .---_ ... _---_ ..... '- -- ----
!.!~~hIClr~t~~!1..! 
rnethflene chl!'r!~!' 

c:hlor",~0r:"l !c:~I~e~! 

-

-
-

1.3S6E+07 -_._----
2.49SE+06 

... _----
1.29SE+OS - ------
3.579E+OS - -! .1.1-trlC:~lorCl!~h!nll 1c:oelut •• ) 

c:,!rb~n ~~,!c~lo~de !c:oe1ulH l_. 2.229E+09 -----
--1.2~~hl",roe~-,,~ 

trlchlClrollthenll !~C;~) 

~etrac,!llorollt~llnll !EC~ (coelut 

! .1.~-~~lc~lorollt~!ne !l!..oelulH) 
bromoform 

7.065E+06 
2,627E+OB 

4.S0SE+OS -. -._----
1.43SE+07 

- .. --.---
9.916E+07 _._-_. 

! .1.2.~-t~rllch!",r~ethllnl! ____ ..!..!!3E+0? 

IXCAL3_WK4 

S5.0 
_.- -
----?~~ r-

3S.4 
29.S 

29.5 
29.8 

56.4 

22.1 

23.8 --
23.0 

'---->--
15.0 -.- r-

~~.S '--

2.919E 

~~~IE 
5.6S9E 

1.001E 

2.774E 
1.6S6E 

2.S49E 

2.155E 

+06 -36.9 
+07 -24.2 

+06 127.8 

+OS -22.9 --- -
+OS -22.5 
+09 -24.4 

+06 -59.7 

+OS -IS.0 _ .. ------_. 
3.542E 

1.126E .----
9.519E 
2.467E 

+OS -21.4 ----
+07 -21.5 

+07 -4.0 
+07 -20.7 

07/25/97 

2 
078R010l 

RRF % 0 
, 9:"'nr· (' 

7993bO,' 
8633E+O)' 

i4,.2b0,; 

3.805E +04 
2479E+06 

1 OBOE+06 

6.700E+05 
1,143E+05 

7.486E+04 

4,765E+05 

3.403E+05 

3261E+05 
2.B30E+05 

2830E+05 
I 4.878E+05 

4878E+05 

]1 7 

::?; 8 

1~. ? 

·629 
183 

·250 
43.4 

41,7 

-10.~;- ; 

-53,3 I 
-32.41 _I 

-28.1 'i 
-38,0, 

-38.0 

60.0 
60,0· 

07/25/97 

3 
091R0101 

RRF % 0 
. G2~E~04 112 

6,169E+04 1 0 

~ ,II E +05 -2B 2 

: ·\lJ5E +05 32 4 

G 033E +04 -9 6 

9 287E+04 -9.6 

2645E+06 26.2 
1 256E+06' -12 B 

6724E+05 43.9 

1 147E+05 42.2 
7,028E+04 -15.5 

5,236E+05 -48,7 

3.14SE+05 -37.5 
2,BB6E+05 -36.4 

2.316E+05 -49.3 
2,316E+05 -49.3 

4310E+05 41.4 

4.310E+05 41.4 

07/26/97 

4 
094R0101 

RRF % 0 
I OQ5~ ,.-,: -310 

6891E.04 76 

6.118E.05 -400 

2.376E: 'U" 
6 26SE .04 

9644E+04 

1.817E+06 

1.163E+06 

-7 6 

-61 
-6,1 

-13.3 

-192 

~:~!§~+gsl -~~.~: 

. ~~~~:~; I-~~~:~ . .. ~:~~~:~ -;:~l 
. _~~~~~~!'~ -27.6_1 
_~:~~~~~~~ -33.7 ... : 

3.028E+05 -33.7 -,-------
3.097E+05 1.6 

'.~ ~;~~?~~Q~ '._ i~~ ~ j 

078F010l 091F0101 094F0101 

RRF % 0 RRF % 0 RRF % 0 
2.S74E+06 -_~!.~[l_~ ~~?E+06 -41.9 ... -1.~~~!~ --:-58.6 

1.~67~+~? :1'~,' _I _ 1~~7E+07 __ :!3 ____ ~426E+07 2.9 

1.337E+06 -4~.~ _ j _ 1.4~~~06 ~!:! __ _~~~~~~§ -54.7 

. 1~4~~+~!I. -!~.~ i-I __ 9.542E+07 -26.~ ___ ?~!~~07 -45.2 
~.~97~+~~. -19! . __ ! 2.645E+OS -26.1 ___ 1.972E+0~ _ -44~ __ 
1.760E+09 -21.0 1.607E+09 -27.9 1.199E+09 -46.2 

1.918E+06 . - -_. _ ... 
2.11BE+08 

2.997E+OS 

9.526E+06 

9.201E+07 - -. -_. _. 
3.270E+07 

-72.S I 16~~E+06 -7~:5 _____ !.!61E+!,~ _ ~!:! __ , 

-19.4 i. 1. 9~~E+OS :~~~ _____ ~.143E+~~:!~~. "'j 
-33.5 : 2799E+OS -37.9 3.252E+08 -27.9 

-33~:_ : _S~~~E+06 ~B.O- .~ 1.033~!!,? :~~!O ::: 
-7L_; 9 3~~E+07 -5.S __ 3699E~!,? -62:? J 
5,1 3,OS4E+07 -0.9 2.3S0E+07 -23.6 .. -- --- ---

07/26/97 

5 
025R0201 

RRF % 0 

~ 818E 'Q~ 3",' 

5 180E+04 I~ 1 

~ 476E.05 ·50, 1 

I 69iE +05 J4 u 

2 727E+04 -s~ : 
4 197E+04 -59 I 

1 692E+06 -193 

1.131E+06 -214 

2,80SE+05 -40.0 

4.784E+04 -40.7 

1.723E+04 -79,3 

1.129E+06 106 
4221E+05 -162 

2.B75E+05 -36.6 
2,465E+05 -46.0 

2.465E+05 -46,0 -----.--
2.418E+05 -20.7 -----.--
2.41SE+05 -20.7 

025F0201 

RRF %0 ------_ .. __ ... , 
1.S25E+06 -60.5! . ------ ----I 
!:~~~E+07 -10.0

1 ~.~~~~~~~ -~~6. 
6.166E+07 -52.5 i 
1.709E;QS· -~52.2! 

.. ------ --" 1 
1.039E+09 -53,4: 

~~~~~+06 ~~~5: , 
1,931E+OS -265: 

~.~~~!~ -~~.~ I 
~:~~~~~§ :~~61 
4.772E+07 -519; 

~.~~~!~ ~!~5 i 



CONTINUING CALIBRATION SUMMARY - EXTERNAL STAND 
July 23 to August 06 , 1997 

DATE: 07/27/97 

INITIAL CALIBRATION 
6 
027R0101 

PIO COMPOUNDS AVERAGE RRF "I. RSO 
.-." -.. 

vinyl chloride 
acetone (coelutes) 
trans-l,2-dichloroethene 
cis-l,2·dlchloroe!hene 
carbon disulfide (coelu!es) 
2-butanone (coelu!es) 
benzene 

trichloroethene (PIO - MOL N/A) 

toluel1~ !(;c:>"llJ!"~) 
·4-methyl-2-pentanone (coelutes 
,-------- .. ----------------- "-1 

i~-!!"~~~c:l.'!,, - - -.- ----- i 
tetrachloroethene (PIO - MOL Nil 
;~hl~~~~!~~~;:~ -~~- . -.- -- 1 

I"~y~"n.!,,~,, .' I . 
11~-~y!!.I1" !~I!!utes! -; 
I ~:~~~" !~C:>!!lJ.!!!L_ 
lo-xylene (coelutes) 

l!!t;~~j~~fu~ii!!: 

1 4~':"r'-O: ·l41 

6403E-0" 9·1 

1019E+01) 65 

1.027E -05 15 2 
2.096E +06 238 
1 440E -06 52 2 
4.672E+05 03 
8.063E+04 1.3 
8.320E+04 14.3 - ...- t 
1.020E +06, 79.6 

~ii36~ +~~ I. :.: ~~.~: 
4.538E+05, 24.9 
- . - . ,. - ---I 

4~68~+Q§ i 8.9 
4S6BE+~SI 8.9 
3.048E+OSI ~.3, 

~.048E+~§ L ~.~ I 

INITIAL CALI BRA TION 
ECD COMPOUNDS AVERAGE RRF % RSD 

~~:;':::~::ene . _r-, H!!t~ - ~1 
methylene chloride .. t ?.498E+06 ~~~ 

Chloroform (caelutes) l' ~?98~+~. __ 29,~ 
!!l,l-trlchloroethane (Caelutes,. 3.579E+Q~ . __ ?~~ 
carbon tetrachloride (caelut!!! ?.229~+Q~ 29.8 

1,2+dlchloroethane t 7.065E+06 56.4 
Itri~hloroethene (ECD) -.. 2.627E+08 22.1 

Itelrachloraethene(ECD)icael~ 4.S08E+OB 23.8 

l.1'1'2-t!ICh!?raetha~ (coe.,ut. e!) 1 1.43SE+07 23.0 
I bromoform ___ _ 9.916E+07. 15.0 

11,1 ,2,2-tetrachloroethane ... ~ ; 13E +~! ::~.?~8 

IXCAL3WK4 

RRF % 0 

.~ 57 4f'-03 41 ~ 
5 8J9E -04 ·8 8 

7 075E +05 306 
·1 3341: +00 60:' 

1015E+04 ·848 
1.563E+04 -848 
, 806E+06 -138 

1192E+06 ·172 
2.681E+05 -426 
4.572E+04, -43 3 ' 

1:m~~~~; -tHI I 
H~~~~~l:H '·1' 3.796E+05 i -16.9 

i796E~o5 i -16.9 I 
~:mj~~~j :~~~ 

027F0101 
RRF %0 ._-_._-

1.631E+06 -64.7 
;·-1.445E+07 4.2 

------
8.627E+OS -6S.5 
7.298E+06 -94.4 ----. --.-
2.023E+07 -94.3 
1.229E+08 -94.5 ---_ .. _-
3.044E+06 -56.9 

. ~. ?:.~~?E+08 -18.1 
3.293E+08 -26.9 
1.047E+07 -27.1 
4.512E+07 -54.S 
.. _---- ._---
1.990E+07 -36.1 

07/28/97 

7 
052R0101 

RRF % 0 
1099["1124 <; 

5705E+04 ·109 
7132E+05 ·300 
4 452E '05 ;3 1 

1 582E +04 -i63 
2.436E+04 -76.3 
1.682E+06 -19.7 
1.125E+06 -21.9 
2.866E+05 -38.7 
4.S87E+04 1 ~39.4 : 
!.~Q~~!Q~ -86.7·1 
1.131E+06 10.8 
- --------
4.319E+OS -14.2 

07/28/97 

8 
055R010l 
RRF % 0 

llr,SE-O: E)R 

5231E.04 ·183 

6912E+05 ·322 
L 134EtOo ~" 

1903E+04 ·;1;' 

2.929E+04 -71.5 
1 104E+06 -473 
4704E+05 -673 
5.378E+05 15.1 
9.171E+04 137 

~1~~§~Q4, -25.9 

. ~§~?§+~5! -~45. 
3.854E+OS\-23.5 

_ ~j~~~~~ ~~.~ .. ~.~~!~~! .1~.3: 
3.011E+05 -34.1 2.72SE+05 -40.3 

Iml:!! t~! J Ji!lil!:. :::. 

062F0101 066F010l 
RRF %0 RRF "1.0 

-"3 872E;06 -16~2~ 
1.415E+07 2.1 _. _!~~§+!!?! -~~ 1 
1.162E+06 -53.5 1.483E+06, -40 6 

2.00SE+06 -56.6 

'.---- - --------1 .- , 
6.783E+07 ~7. 7 6. 736E+07 : ~8.1 . .. - ----.. -- -t 

.. !~~Q§:~~ ~~~ .. __!~?§+Q~: -47.81 
1.143E+09 ~8.7 . -._--
1.464E+06 -79.3 
1.994E+08 -24.1 

.. _-----
2.974E+08 -34.0 
9.451 E+06 -34.1 

9.396E+07 -5.3 --._--. 
2.641E+07 -15.2 

1.13SE+09 -49.1; 
· -, --- -----_ .. 

1.144E+06· -83.8, 
-1.644E+08: -37.4j 

· ~~9~Q8: -4~81 
~:~?~§:~~~. -4~ 9 j 

· _~:~lE+Q? _ -1~.6t 
2.678E+07 -14.0 -------_. . 

2 

07/29/97 

9 
080R0101 

RRF % 0 

3 990H04 ·3, 6 

5 657F +-05 -445 

1 025E. +04 ·84 6 

1578E+04 -846 
1 301E+06 -379 
6 258E +05 -56 5 

4.960E+05 6.2 
8.459E+(\4 4.9 
7.260E+04 -12.7 
2.917E+05: -714' 
? ~7~~+0~Hi~ 
?.4~4~+0~ 1 ~~3 
2142~+0~ I' -§~.1 
2.1~~E+~~! -~~ 1 . 
2.617E+OS, -14 1 

2.~i7E+~~I-i~;: 

080F0101 

RRF %0 

~~~§!~ J~I 
~~~~§!~ ~~'?j 
3.134E+06 25.51 
5.84BE+07 -54: 9 ! 
i.621E+08 :5471 
- ---_.--
9.851E+08 -55.8 1 

1.468E;OS -79.21 
1.623E+08 -38.2 
1.8S2E+08 -58.9 
S.888E+06 -59.0 
8.744E+07 -11.8 - _ .. ----- - .. -.. 
3.2S9E+07 4.7 

07/30/97 

10 
097R0101 

RRF % 0 
1. ~27E -0·1 ·2 1 

6925E+04 82 

8 400E -05 ·17 6 

1 331 E .U4 -80 0 

2.049E+04 -80.0 
1.787E+06 -147 
8632E+05 -40 1 
5.260E+05 126 

~~?~§+g~! 11~ I 
6~!~§+Q~: :~~? i 
42?7§+Q~ :§~ ~ I 
3.132E+05 -37.8 
-----,-- ---- _. 

HH!:!if~!HI' 
~~~~§+~~ '?'Q:~j 
3.672E+OS 20.5 -------_. ----. 

097F010l 
RRF %0 

._-'--' --'-
5.273E+06 14.1 ----- -
1.406E+07 1.4 
I.S78E+06 -36.8 
6.397E+07 -50.7 
1.773E+08 -50.4 
1.078E+09 -51.7 
3.203E+06 -54.7 

07/30/97 

11 
100R0101 

RRF % 0 
1 429E -0-1 

6416E+04 

7 920E '05 
1 o74E .05 
3321E,04 
5.112E+04 
1.097E+06 
5.431E+05 
5.427E+05 
9.256E+04 
B:i1SE+04 i 
4.744E~o51 

H~~~;~~I' 
1.736E+05 
1.736E+05 

Jm~ml 

100F010l 

2 r: 

O~ 

/. 

·5G' 

·502 
-477 
-62 :, 

16.2 
148 
-0.1 

-535 
-18.6 
-437 
-62.0 
-620 
-241 
-241 

RRF '100 
4.817E+06 4.2 
1.443E+07 4.1 
4.419E+06 76.9 -----
8.074E+07 -37.8 
2.238E+08 -37.5 
1.360E+09 -39.0 -------
1.833E+06 -74.1 ------

1.945E+08 -26.0 1.885E+08 -28.3 ------ -- - ----
2.968E+08 -34.2 2.947E+08 -34.6 - ------- --- -- ----
9.432E+06 -34.3 9.366E+06 -34.7 
8.884E+07 -10.4 9.365E+07 -S.6 ------- .. _-- -- -----
3.159E+07 1 5 2.942E+07 -5.5 



NUMBER I NUMBER 2 NUMBER 3 
area cone area cone, area 

r-
l_- fTuJ ~: J~u:=~--=r I_J~:J~-:-- --1 

07/25/97 07125/97 
PID COMPOUNDS 

: vJnyl chlorid.e 

PID COMPOUNDS 
l~inYI chiD-ride --

07/25/97 
056R0101 area conc. 078R0101 area conc. 091R0101 area 

8103 
83454 acetone (coelutes) 

trans·1,2·dichloroelllellc 

cls-1.2-ulchloroethene 

COIrtJ011 thsulfllh~ (caelutl'''', 

2-bUliinonc (coelules) 

benzene 

'acetone (coelules) l~~!~f~~i ~3~~ J ---soIT920E+04 
56073 129 7 993E+04 ' 

96~j -~~if62TE+04. 
103107 1296 469E+04 

Irans·1. 2-dichloroetllc riC 

cis-1.2-dlchloroelhellt: 

8381E+05 
3186E+05 

125717 15 8638E t OS 129570 157.311EtOS 
417d9 15 1.913E tOS 20589 IS 3 405E' 05 

lrichloroelhene (PID - MOL N/AI 

.~olucne (c.o~lutes) 

4-mcthyl·2.pcntanone (coelutes~ 

1;.1(1".11, dl~lIll1d(; (LOI!hlle:-:.} 

2·buranon(~ !t:(lelliIC~J 

benzene 

.lriehloroethene (PID - MOL N/AI 
,toluene (coelutes) 

4.methyl·2·pentanonc (coclutcs) 

.j a04E .04 90628 
fi R56E +04 'Jt3628 

1 214E+06 GOG75 
1 474E+06: 56977 
3 793E+OS· 63437 
6 468E+04 63437 

,2-~~x~non~ _ •. 2-h~xanone 1.049E+OS 104944 

~
te!'~~I.()roe!,,!~.e.!!'IQ - ~Q~ ~A' _ !e.traC;hIO~.!I.hene !pID - MOL N/~! 1367E+06 54666 
chlorobenzene chlorobenzene 5.4S4E+05 21B16 
~~~-~-b-!,~~!,-~-_-._-_ ~--: .---' _-~. ___ ~!~¥~e~~~~_; - -- 4.365E+OS 21826 

m:~y!!n~ .!c;()!!,:!~~ ._ m-x¥!!ne Ico.elute~, :Hi8SE+05 39B48 

~
p:XYle.n'! !~Oelutes.,. _.. !,-~y~l1! !.coe!~.s! H8SE+OS '--39848 
o~r'~~'! !£~,!!utes! _ _ . !'-~r~l1~ .!c;~lu!~s! 2 723E+OS 27226 
~!¥~en~ !~!,~!.u!~! ____ _L_. ~!¥r~~e !c!,~IUI~S! 2.723E+OS 27226 

ECO COMPOUNDS ----- -_._- --
bromomethUle 

trichloroethene (ECO __ 
tetrachloroethene (ECO} (c;oelut • 
1, !,2-trichloro~.ne (cos! .. t .. ,. 
bromoform -------_._-
~!! ,2,2-!,!!~~~loroeth!l1~ 

IXCAL3WK4 

ECO IS2 AREAS -----.-
ECIO 153 AREAS --------

____ ECO ~QMPO~!'!~ 
bromomethUle 
1,1-dlchloroethene 

07/25/97 

":.1 2 412E f 04 G2788 : G ;J:jJI '(I~ 15:::·'3 
1653 B05l:+04 6:'168 h'; 9 2P,71' -04 ",:'" 

5 2 479E+06 1:3"~9 5 2 645E' 06 '0-·-"-' 
41.0801:+06 43205 41.2S6E+06 50241 

226.700E+OS 147389 226.724E+OS 14-"': 
1291143E+05 147389 129 1147E+OS 147917 
100, 7.4B6E+04 746~~J lQQ ,}92~E+04 , 70282 
--4 !Z65~£05 L 19056 20945 

4 3.403E+05 13613 ~_11H~~~;~~i 12592 
5 32iHE+05 16307 5 2.886E+05 14429 

10 2:830E+OS 28299 10 2:316E+OS 23163! 
10 2:830E+05 jT2em 10 ~.~1§~+Q~ ~::--23~ 
104,878E+OS 48778 104_310E+OS 43102, 
10 H?~~!05 ',48178 10 1·~19~+O~ 43i@ 

NUMBER 3 

07/25/97 07/25/97 

NUMBER 4 

COne. area cone. 

~---_LTJ:~~t 
07/26/97 07/26/97 

cone 094R0101 area conc. 025R0201 
50f005~+(j~f ~~5i -SOia.818E+Oj 

1296891E+04' 8B669 , 129-S180E+04 
156118E+OS; 91765 154.476E.05 
152 376E+OS· 35641 15 1.697E·OS 

r:?"5E.04 159133 .:;,'2~~-·:-·n~ 

",', Cjfi44E+04 159133 1~541CjiE'04 

1 B17E+06 90336 5 1 69~E+OG 

NUMBER 5 
area 

area 

4409 
6662B 
6i137 

i_:'2S~ 

I)~I;~~)~ 

41163E+06: 46533 41.131E+06 45257 
223 616E+05· 79559 22 2.BOSE+OS t'~13 
1~9 6167E+04 79559 1294 784F '04 61713 
100 2.808E+04' 26079 1001.723E+04 17225 

41.067E+06 42666-4 'U29E+061 45153 
.. ~ i~'~~1Eq~ 18737 _::~ 1·~~j ~+Q~ I 16863! 
5 3.28SE+05 16424 5 2.875E+051 14377 
!QI~·~~~£Q~ 30279 _~-iQ B§~~+Q~ ___ ?~~~! 

... :_. 61~_ :~ __ ~~ __ ~i~~ .i-c .• , 30279 - 10 2.465E+05 _~~51 
10 1 j O~!~~Q;;~;; I-,~. "C"; -;;:-=-=~-!'-I~ ~~f~JH nt~~ i--_-.. _-;;~--:-;~:-:~7i3 

100 
100 

07/26/97 07/26/97 

NUMBER 5 

area 

912711 
1871453 
466972 



NUMBER 6 NUMBER 7 NUMBERS NUMBER 9 NUMBER 10 

cone. area cone area cone area cone area cone area 

g~ 1~~ ~~~~ ._ 1-r ~~ '-1--IT~ 1-___ t _ j i~-i r--l -l loo 1 
I i-!D9! 

PID COMPOUNDS 
vinyl chloride 

acetone (coell/les) 

Ir ans·l, 2·dichloroelhclll.: 

cls~l ,2·dlchloroclhene 

2·bulilIlOIH~ (coe/utes) 

bf'1l1f!rH' 

Irichloroclhenc (PID - MOL N/A) 

toluene (coclulcs) 

4·mclhyl·,2,pclllanonc (coeilitos) 

2·hexanone 
tetrachloroethene (PID - MOL N/AI ..... -... . r' 
chlorobenzene 

~ih¥i~~~ze~~ 
im-xylene Icoelutesl 

Ip~'-yl~n~ Icoelu~ei! 
~-xyl~n~ !coelutesl 
st¥ren~ Icoelutesl 

ECD 152 AREAS -------
ECID 153 AREAS -- . __ ._--_.,-- --

ECD COMPOUNDS --- -.-._ .. -._----
bromomethane ---------
1.1-dlchlor~!!,~n-" _ 

methylen~ !'!'!~!'ide __ 
chloroform (coelule.' 

I!, ~;E~~~I~;~el';;;!.ico.el"t!!J 
l!'~rbon ~!tr.!'c_hlorld! !!=oel,,~~ 
11.2-dlchloroethane 

i 
i 

-! 

lirt~hloro~!~~~!!~~~ . 
,tetrachloroethene ~DI.---,,,,or'"j'-_l 

!L!,~-!!!~!,IO~o~lh"'ne !~';e!lIi!!! 
,bromoform 

1, !,~,~-~lrachloroet~ane 

IXCAL3WK4 

07127197 
cone 027R0101 

50 8574E+03 
12S 5839E+04 
:5 7 07SE '05 
1:- 4334E+OS 

07128197 
area cone 052R0101 
~2~7[50 ,f099E +04 

75320 129·5 lOSE .04 
106129 157 132E'OS 
65016 154.4S2E+OS 

area 

5493 
-1';99 

; '.J·J',j33 

'JI)ib 1 

10I15L.·04 25785 :54 IS82Et04 'WI9~ 

1',,· I S63E +04 25785 165 2 436E +04 40194 
, 1 1106(=+06 O~311 " 1 682E+Or, "'''J~ 

4 1 192E+06 47699 41.12SE+06 44981 
22 2681 E +OS 58983 22 ·2866E .OS GJ044 

129 4572E+04 58983 129 ·4.887E+04 63044 
100 1.768E+04·- 17683 lQO.1.1q~!=+q4. 11078 

4 1.433E+OS;· 57318 4 1.131E+06, 45230 

4 ;~·~~~~!Q~L--- ~~g~_ .. ~ 1:~i~~~Q~ I !7~i? 1 

1~. rH~~~~~~~-,_~~~~ 1~ H!!~:~~l ~m~ 
10}. 7~~!=!Q~ l' 37960 10 ~:Q~ ~~!Q~ ~~j 
~_.O. ;?4~~!=+Q~. 24562 10 ~.Q~.~!=!Q.~ L 30682.: 
1024~~!=+Q~ j 24562 10 ~:Q6~!=+0~ __ ~~j 

07/27197 07/28/97 

07128197 07129197 07130197 
cone 055R0101 area cone 080R0101 area cone 097R0101 area 

50 fiS8E+04 5841 i 508096E+O:i 4048,- 50 i1.427E+04 7134 
1295231E+04 67483 129':i 998E+04 51579 129 ·6.925E+04 89'3r: 
156912E+05 103·3:8 15 S 657E+OS 84849 15 8400E+OS ':.~;:J". 

I; 2 734E+05 41009 153 4b2E+05 52231 154.178E+OS oLeo>O 

.. I ~/O:lE'l/Y 48300 ·,·1 llJ;~5E'O'1 26031 .04 1.331E'04 33811 
15" 2929E+04 48330 155 1 578E+04 26031 165 2.049E+04 :>]",; 

" 1 1(14(=-(11, 5SP~ ~ 1 3(11F'06 ~50GB 5 1787E+06 " .. -." 
4 4 704E+05 18817 46.2S8E+05 25030 4 B.632E+OS 3452-

"_ S.378E+OS 118305 :'24.960E+05 109117 22 S.260E+OS 1::·:'· 
1299171E+04 118305 1298 459E+04 109117 1298.971E+04 115727 
1006.168E+04 61678 100 7.260E+04 7?6~1. 1006.679E+04 66786 

4 4.64-7E+OS 18586 i 4 }~1 ?~!Q~ I 11669. ~ i1.~!?~+Q~ 17106 

lid.725E+OsI27250 ~ I'?~~~!=+Q~ I !?~~~. ~ ~:?~!!=+Q~ 16303 
:1~~~~:~~; j~jJtl· ~!?~7~!=!Q~1 11~~. ~ ~:~~?~+Q~~12526 

.. ---_nv- lQ ?1~?!=!Q~~_,_21;~ .. ·-··1!-00 22-·.·~844-00--§E++-00-55- .... ---. 32~8.33-~999-.·.; 
10?7?~!=+I)S ,. ,27250 10j2142E+05 21 15 

10 3.571 E +05 , 35705 lQ I~~ 1t~ +Q~ ~:- .. 11:0Q_-1_33~ .. 66=_7!22:_:E~_-.. ·++00-.-. 5s=_ __-_336~.- !7-.11-.. ~5-: 
10 3.571E+05~Q~ 10,2.617E+Q~~~ _ _ . _ 

100 
100 

2 

07/29/97 

1071346 

NUMBER 9 

. F+~i~~ J~-.-~~-
07/30/97 

NUMBER 10 

-F ··-i 

area 

2636697. 

NUMBER 11 

cone 

100 
100 

area cone 

07130197 
cone 100R0101 

50 1.429E+04 
1296416E+04 

1', 7 920E +OS 
Ie 1874E+05 

.. ). If II!':; 

1·". 5 112f.· ()4 
1 n~·'7r. fill, 

45.431E+05 

area 

7144 
82767 

11a80i 

2811 ~ 
843·11 
8,13" 1 

21725 
." 5427E+OS , 1940:? 

17992S6E+04 119402 
1008.31SE+04 83153 

4 4.744E+OS 18977 
44.098E+OS 16391. 
5 .255SE+05· 12775: 

10 '1.736E+OS i7364 , 
i6 :1.736E+05 [=-i7364 j 
10 i2.314E+05 23137: 
102.314E+05 [=~~~m 

100 
100 

07130197 

NUMBER 11 

1 

cone 1 OOFO 1 0 1 area 

t I~t~~:~~ i ~~:~: ·t .. _---/ 
~ 1~.~1~;+1)61 2209512 

21 9 .8.074E+07, 17682200 
·7 9 r?~3~~+Q~,' " 
13:1.360E+09'- . 
sO !1.833E+OS· 

41!·~~~~!!l~ : 
41 2.947E+08 
129 :9.366E+06 ri~~~ 
- 4 :9.365E+Oj 

4 ·2.942E+07 1176969 

100 

cone 

50 

10 
1:. 

100 

4; 
5; 

lOr 
10 
10' 
10 

100 
100 

cone 

50 
15 
50 

21.9 
79 
13 
50 

4 

41 
129 

, 



INITIAL CALIBRATION SUMMARY - EXTERNAL STANDARD METHOD 
August 05, 1997 

level 1 level 2 level 3 level 4 levelS 

RELATIVE RESPONSE FACTORS level 1 level 2 level 3 level 4 levelS 

STD.1 STD.2 STD.3 STD.4 STD.5 
PID COMPOUNDS AVE. RRF % RSD area cone. are. COne. area c:onc' _are. cone. area ~ 

vinyl chloride 
Icetone 
tranS-I, 
cls-l,2· 

1.269E+04 18 90RF, 1.267E+04 '3O;BF+03 9.513E+02 7.515E+03 74.4 3172 25 4454 50 9502 752356 100 _1~2t _ I~ 
. _ NA' 8B :+l\4 :..no .n4 .39910+04 !l8F+1 34. NA 0 5226 19.8 19207 88 25611 187 38166 ~ 

__ _ __ '-- 3.762 :+05.78 :+05 ,+01 10+05 .13C E+C :+1;1 8405 2.5 13923 5 88118 15 75006 45 101856. _._~ 

Icarbon dlsuIHde 

benzene 

toluene 
, IPID - MOL N/AJ 

, /coelutesi 

N "", IA '+C :+04 ;2 :+1 NA 0 4275 5 18610 15 14938 45 23384 I.---~ 
1.869 +()4+O<.41I"+( i;j ~ .~ftll. 12 . 25.4 102 ij'J;I'~=?~ 

• 5.991 +04 .471 ,+OS .0. 992 :+04 '20 :+( 5.5~ ,+( 1.8 4913 8.2 24399 . 18.51~569 66 790981:g Jll~ ,.::::!~ 
3 9951'+00; 5.861E+05~:I!Z£~ 58051'+05 lEi.B 3995 1 32234 5 58813 10 90088 15 1429~. __ ~ 

NA '4.41BE+OS I 0; 9831'+00; 9.'B'F+05 1J:-222E+06 7.970E+OS 43.6 NA 0 4416_1_-:_::t--l=1==1968=_+_--c~2._-=-= 37-=04=-8.-+---=:::-::4_~_ ... _ ~ 
84501'+00; 323'1'+05 i 4.241E+05 1.9S7E+05 ,l:B93E+OS 3 0;50;1'+00; -~~t-Jll~225.51=::ifll.'r9.i21~6~53~,~ 72105 17 56565 28.9 60266 42.4 
1.14SE+05 0; 0;90;1'+04 7.3SBE+04 I 3.40BE+04 I{~~ .04 II "31'+04 :>4.;lI-~~9i1ili 10.7 ~o., 168",:80288," -243 

1:'-

m-xylene 
p-xylene 

~~1( 

NA NA ,.S74E+04 4 711F .04 lifffiE+04 ,n<;4F· 04 37. NA 0 NA ___ .~ 22297 40 32605 60 85107 .1QQ 

lIPID '~~.®--+--. t--- !~:~:: :;~~ ~:O ~:: I.! 10+0 -, ,~- ~2_El ~~~~2 onio~I-=~~~I~=t-.~~j '.--.. ~~=~ 
'.:'::-=' . - . - 3.SE :+1 S : ~:' :f:I ~1~ :+ ~~ 10+. - . .',_" '=~33 --:_1~~·I'-~·~17:=.:-96399'--/--~::u~i--~:~~~~~~:--- 1--30' -~~ 

- -. -_ _ J.SE :+1 S : 17: +1 ~+OS IS: :+ r-c . ~~ 1-' IU.tWIi 2 . 101 

~.4e :+IS . 12~ ,+1 3. .05 1.516E+ ! ~ E+I I 1 "'=~".. _~ 89252 . lQl Jl6729 ~ 45492 ~ Jl87~~;,. ~_~ 
____ .-_-_~~_-~_~=_~.t_~_~;r.,.;4"-1..::4'-;:8~~~I~:+~I<;S;~_; 120; :+05 I 3 43111': 00; 21~~~Q' 1,9?SE+05 3 IISRF+Oo; "~"",nul> _!: .~ .L;J ~ 

ECD COMPOUNDS 
broniiimethane 
1 1-cllchloroethene 
meth lene chloride 
chlorotOrm(C0eiiii8sl __ _ 

"_.- _. 
--

S) 1, 1 ,I-trichloroethane (coelute 
carbon tetrachlOride (coelute!l 

--

1,2-c1lchloroethane 
trlchloroethene (EC'QI.. . 

---_. 

utes tetrachloroeth!ne (EGDI ~! 
1, 1 ~-trlchloroe~!'!.eJ~~!lute ~L 
bromoform 
:rtf.~:tetl'!~bl2f~~tllan~ 

IXCAL4.WK4 

-
5.219E+06 

NA 1----- NA--

r-' 
--NT' -

·----NA·--·-
I--- -----

NA 
NA 

4.00BE+08 

._- 5.547E+08 
U92E+07-.. __ . 
1.272E+OB 

'.-:: J33~~!Q?-

2.252E+06 2.452E+06 
~.027E~~ -J:?17E+07 
1.39BE+07 -J:JJ1E+07 
3.587E+OB 1.934E+OB 
9.86SE+08 T319E+08 
6.166E+09 3.325E+09 

- NA 3.5S0E+06 
~~6E+08 'rilooE+OB:: 
5.070E+08 4.417E+08 
I~4E+or T427E+07-
1.096E+08 9264E+07 
~m[!QZ~ jIf3E~L 

level 1 level 2 

8.563E+OS 
4.778E+06 
7.001E+06 
9.198E+07 
2.550E+08 
1.549E+09 
2.329E+06 
2.142E!~ 
3.19SE+OB 
T015E+07 
'r09SE+07 

EI~!Q? 

le.el3 le.el4 levelS 

conc. 

~~!I 
43.8 
159 

2.5 
100 

6 
83 

'i~~1 
~i 
8' 



CONTINUING CALIBRATION SUMMARY· EXTERNAL STANDARD METHOD 

August OS to August 12 • 1997 

DATE: 08/05/97 

INITIAL CALIBRATION 027F0101 

IXCAL4.wK4 

08/06/97 08/06/97 

2 3 

08/06/97 08/07/97 

4 5 

3.144E+06 4.B 6.70SE+06 123.4 

2256E+OB ·24.B 2.431E+OB ·19.0 
--- ------- ---

275BE+OB ·35.5 2.915E+OB ·31.9 

B910E+06 ·34.7 9.41BE+06 ·31.0 .------- ----- --
B.B36E+07 6.5 1.01BE+OB 22.7 

4.B3SE+07 11.9 4.249E+07 ·1.7 



NUMBER 1 NUMBER 2 NUMBER 3 NUMBER 4 NUMBER 5 
area conc. area conc. area conc. area cone. area cone. 

PID IS2 AREAS 
PID IS3 AREAS _ ~_.~~-_:_ .. ~ __ :_t-~=-l-l_---_-I •.. .!_l~ __ ~ .. f 1 -~loo-E~--~-I-- 1 _~l_-_-=~=='] u_~~ -1. 100

-] ---1.. _ --.l.1QQ_ _ _ __ -'--_ !... __ Uoo_ . _.1 J~~L ______ J__ ! .. _100_ 

08/05/97 08/06/97 
PID COMPOUNDS 027R0101 

vln- I chloride 1.424 
area cone 049R0301 area 

1:+04 106791s-rCI17E+04 ----7630 
.celone (coelulesl ___ ._ 3.BB1 
trans-l,2-dlchloroelhene S.OB2 

E+04 26780 
E+OS 76228 

cls-l,2-dlchloroelhene 1.6BS E+OS 25270 
c!!~~~ dlsulnde (co!!,:!~ S.001 E+04 
2:butan~~J5:~~!,:!lesl____ - 7.72B E+04 51007 
benzene - 5.770 E+OS -57700 
~~hlor~~~;~e~Q-~_MDL NlA "5.740 E+OS '-'--'11479 

!.o!~,!!. (coelulesL___ 3.095 E+05 ---52610 
4-melhy!-2-pentanone (coelules S.36B 
2-hexanone 5. 919 

E +04,il\)1j,52611i 
E+04 23677 

tei~c~oroe!!!!rii!~!Q.~~~'!- NI L 2:~~ 1:+05 5710 
chlorobenzene 2.B20 I:+OS ----- 5639 

!~i~~~ene -=~~-.~-'-.=- 1:914 
--_._----
E+OS 19140 
E+04 19972 m-xyle,!!~oelulesl __ . _____ ._ 9.986 
E+04 ~;r~;1$!172 p:~¥I!I1! I~~elutesl.__ __ __ _ _ _ ___ ~J!~!L 

o~¥ll!n~ 1~~!I':!!!~I _____ . ___ ~:~~~!; +OS 
+OS sty~~I1! !C:~!!':!!!~1 _____ _ ___ ~.~~~!; --

08/05/97 
ECD COMPOUNDS 027F0101 

bromomelh.ne 2:773 1:+06 
1.1-dlchlo~elhen.!__ 1.615 1:+07 

E+07 me~¥I~n~ chlortde _ __ ,: 1S0 
chlor~!~~!!!J~oelulesl_ _ _ -= r846-
~,.!,!-lrl5:~~roelhane (coe!ule!) __ S.OZ? 

E+08 
E+OB 
E+09 ~~~o_n !!lrachlortd! (eoelule~l ____ 3.! 73 

1,2-dlchloroelhane 3.836 
lrichl~r~;Ih;;;-eTEC~ . -t2:5S0 
!!!.~c:hl~;~!!~ne(ECDIIC:~!IUI s-:: ~~~4 
~, ~ ,~-trlchl~ro~~~~r1! !~~~I,:!les) _11. ~~7 
bromoform _ J~.~?1 
1, 1!~,2-tetr~~~I~~~~~n! [4.132 

IXCAL4.wK4 

E+06 
E+08 
1:+08 
1:+07 
E+07 
1:+07 .- ._-

64573 
~\!M~13 

area ... 
2079606 
2423152 
2300690 

20309200 
',; 

, , .. 

767175 
5100702 
8365695 

.6365695 
1935428 
826430 

-~ ~:SB!E+04 __ ~~rQI 
15 4.144E+OS 62158 
15 1.960E+04 2940 

102 ~!E+04 
66 ~:!1!!~+05 ~r!~ 
10 4.B73E+05 48733 
2 !893E+Q~ 9785 

17 3.762E+OS 63947 
98 6:525E+04 . 63947 
40 'f"197E+OS :-~r869 
2 1.987E+OS 3974 

f--~ ~~05 5006 
10 1.678E+OS 16778 

U47E+OS 
--_ .. _--_. 

20 50947 
20 2.547E+OS . : 50947 
20 ~:~ZQ!;+O~ r-~406 
20 2.870E+OS 57406 

-"-----

08/06/97 
cone 049F0301 area -----_ .. 

2.943E",:~ 75 2207384 ---
15 1.S24E+07 2285769 
20 1.20SE+07 2410728 ------- . 
11 1.B20E+08 20018400 
4 5.00SE+08 12001i400 

0.64 3.128E+09 '2OQ18400 
20 6.821E+06 1364278 
~~+08 

1-:----
2 5306387 

21 3.921E+08 

~~ffi 65 1:267E+07 
~f1 2 f.0231:+08 

2 ~:~~~~:!"07 ~§~92? , 

08/06/97 08/06/97 08/07/97 
cone 062R0301 area conc. 078R0101 area conc. 098R0101 area cone. 

--

75 9.S39E+0 3 7154 75 7.BB4E+03 5913 -75 9.192E+03 6694 75 
4 17347 69 2.1S9E+04 14896 69 2.204E+04 --15210 - 69 
S 61593---"15 2.4SSI:+OS 36818 15 3.357E+05 ---50358 -'"15 

69 l~14E+Q 
15 4.106E+0 
15 1.419E+0 5 21279 -15 8.132E+04 12198 -15 f540E+OS ------- --15 

102 --4 102 2.570E+04 102" 2:0651:+04 102 4.2B9E+0 
66 --4 43749 66 3.972E+04 26217 66 3l91E+04 21063 66 6:629E+0 
10 S.S36E+0 S 55359 10 2:7981:+05 27978 ----,0 S.7931:+05 --57933 -'--10 
2 S:aOOE+O 5 -- 13599--"2 1.9021:+05 3803 --"2 6]001:+05 13199 -- --2" 

17 2:936E+0 5 -49908 --- 17 2.7261:+0S -- -172.7191:+05 46223 17 

4" ,;r"499Q&-ii8 4:"7281:+04 98 4:7f7E+04 . 46223 98 
"4 --40 6.5571:+04 --40 4~550E+04 18199 40 

98 5:0931:+0 
40 ~:7S9E+0 
2 2.413E+0 5 -"21:9761:+05 3951 ---2 2:2141:+0S ---- 4428 2 

5 ---'3485 ---- 2 f.9611:+0S-----3801 -----2" 1:6861:+05 3360 ~ 

5 -'12746 --'-10 1:464E+os---- ·--10 1:1801:+05 11796 10 
2 1:743E+6 

r275E+0 10 
20 1111E+O 5 ---- -20 2.2621:+05 20 1":8341:+05 36677 20 
20 L311E+0 S 20 2:2621:+0S' ~. rB341:+0S ,36677 20 
20 1:583E+0 5 --20 2:3991:+05 -2"0 B141:+0S 50288 20 

5 _-=.=~Q n~~~+o~ =1Q ~j_B~iQ~' 50288 20 1:5831:+0 20 --------

area conc. 
1950465 75 
1957065 15 
2018329 20 

18837600 11 
;~ 8837600 4 
;\18837600 0.64 

1340917 20 
4861065 2 

2.1 . 6121770 2.1 
65 9.7091:+06 .' 
2.10441:+68/=-'=":'=":''1 
2 i4,341 1:+07 868116 

_ . ~~+Q§ L~j?jr?Q 65 
2 :Q1~;"!"Q~ I 2~36710 2 

_~?~~ __ ~ 1:~1~!:=+O? i 849800 2 



INITIAL CALIBRATION SUMMARY - EXTERNAL STANDARD METHOD 
August 12, 1997 

level 1 leval 2 level 3 

area cone 

Eg;;e=I~-·~r:]I~r -{---n:l 
RELATIVE RESPONSE FACTORS level 1 level 2 level 3 

STO.l STO.2 STO.3 STO.4 STO.5 

level 1 level 2 level 3 

STO.l STO.2 STO.3 STDA STO.5 
ECO COMPOUNDS 023F010l 024F010l 025F010l 

Imiiiiomethane ... ---- -,-- S.372E+06 3.858E+06 1.426E+06 i 
1,1-dlciiioroethene __ .~--=- _ f-- NA 2.104E+07 ~:+-07 
!!!~thyle~ chlorld! --f-- NA S.B87E+06 1.113E+07 c·=::=,==' j~:~~~:~~~-I-~~~~~-I--:;;;:;<+If--:--:':'--I----::+--:-:==:--+'--::'3~==::-, 
c!'Joroform (coelutesl - . -- ---- --NA"--3:215E+08 S:536E+Of "-".':";=-;:"'-'I"'==i"'--;~~~-~-=-==+--:;;;~ 
1~,~:!r:!chlo~oethane Icoelutes) - ~--:- NA B.B41E+08 ~:62~;+08- ~-_.-!4-_6-_-E~--9 __ 9-_ F=::'=:=.c.:::::: 
carbon tetrachloride E!!!utesL_ NA .S.S25E+09 !-63!1~"!"!!!1 

(2:(jlchlOroethane NA NA 1.045E+07 1~Q~I;+06 tjf~'f~~~:~'I-~;-!---Ic:--,-~=-}---c-~!l-::~~:-+--~~~~-
trlChlor~eth!ne IECD)"' -= _-_- 4.251E+08 2.641E+08 2.795E+08_ t ~_?8~;~~ f~::=-=-=:"~,,,,'f-~~:;~-'-:;=-I---::<'i--H-"-====c+-----:-=::::f 
!!!.rachl~roe!i:1!ne (ECQl ~~~!.utes .__ 8.S17E+08 5.302E+08 5.237E+08, 4.494E+~O,8~ . .1~!~~-'=:!~ 
l,l,2.trlchloroetha,!! ~!Iutesl _ __ 2.751E+07 1.~~ '~:~~~QI: 1428E-i-07 t:'f~~~:~~t=~~tP~~~~~~J~~~t~~~~~~ 
bromoforiii-·----- 3.195E+08 1.489E+08 1.193E+08: ;093E-i-OB' ~ 
f;1~~E-i~~c~fci~~~!h~~~-I~2E+08 - cl119E'!'!!L ~!1~~~07 3749E-i-07 796746 

IXCAL5AWK4 

level 4 level 5 
area cone area cone 

T-]L~I' -~ ~--f;; j 

level 4 level 5 

level 4 levelS 

area cone area cone 

:U :;J---~=~];;~j 



CONTINUING CALIBRATION SUMMARY - EXTERNAL STANDARD METHOD 
August 12 to August 26 , 1997 

DATE: 

PID COMPOUNDS 
INITIAL CALIBRATION 

AVERAGE RRF % RSD 

06/13/97 

023RD201 
RRF %0 

vinyl chloride 5.75SE+04 52.1 2.49SE~~ .. ~ 1--
acetone.(co!!ute~ ______ 2.276E+05 70.4 r_~2E+OS -35.8 ._ ... _----
trans-1,2-dlchloroethene 2.94~~ 34.6 2.841E+06 -3.5 
1--'- ~ ------
cls-1,2-dlchloroethene 1.98!~ 30.4 1.147E+OS ~! f-----. 
~~bon disulfide (coelutesl 2.843E+05 18.S 1.709E+OS -39.9 

~-bu~~one!coelutesl 4.383E+OS 18.4 2.S42E+OS -39.7 

~~~I!! _. ______ . ___ ._~~ I-~!~E+OS ~S.7 I-
2.881E+06 -7.S ---

!!'!~!!!~CI!!hen.!j~!Q -. MOL N/A) 3.192E+OS __ 3,?:?, 4.4S9E+OS 40.0 -------- ------
!c:I1~1!~! (coelutesl 2.071E+OS S9.2 1.049E+OS -49.3 ------ --------
!.."""!!~y~-2-p!ntanone _(co!!~tes __ 3.S31E+05 70.4 1.821E+05 -49.9 ---------
2-hexanone 1.300E+05 ~~~ 1.167E+OS -10.2 -------_ .. _._. ------ ----- -- ._------1----
tetr~~~!~oe!~!I.! !~Q=-MDL_~ 2.S13E+OS 33.7 1.747E+OS -30.S ----=----1---- --_._---
chlorobenzene 1.147E+06 __ S~! 4.5SSE+05 -SO.3 --------- 1-- -------
ethy~~~!!ne ____________ 8.420E+05 42.3 3_990E+05 -52.6 

!!!:~y~!I1!_'coelutes) 1.997E+OS 24_:! I-
1.059E+OS -4S.9 ---------

!,-~yl~!11! !~~~lute~ ____ 1.997E+OS ~~~ 1.059E+OS -4S.9 
f-------- -.- -.-.------

~-~y~~!!! ~~!!utes) 2.355E+OS 13~? 1.777E+OS -24.5 
'-- ---------

,.!.ty!!l1! lc:~~utesL 2.355E+OS 13? __ !:???~+~ -24.5 

INITIAL CALIBRATION 

ECD COMPOUNDS AVERAGE RRF ". RSD 
bromomethane 2.700E+06 68.7 ----- .-----
1,1-dlc~~~~oethen.!_ _ _ 1.104E+07 62.9 --------
~~~hyl~n.!chlorlde ___ _ 7.581E+06 33.5 

023F0201 
RRF "/.0 
--. - --r-----

1.684E+06 -37.6 ._---.- ---
9.730E+06 -11.9 -_._----
4.163E+06 -45.1 - - ------

chl~r~!~~j~!!~~ __ _ 1.612E+08 66.9 
4.441E+08 
.=~=+_-~:::+-+~~!~~~ -45.0 

!~ ~!:!:~~hloroe~~ne (coelutes) 
~~~~on ~~ach~!,!!!~ (coelutes) 

----
2.768E+09 

66.6 
66.9 

!~:!!!~h~~roethane ____________ ~~~4E+06 _~ 
~~~~oroe!~!~!J~CDL ___ 2.~~E+OB 27.1 

1!!,!r~C:~~c:I~c:I!~h!l1! (ECD) (coelut _m~:~23E:!:~B 29.S 

:~,1,~-!~~!~O~!~~I1!~oelutes) _!?~?~~? _~0.3 
ibromoform '-' - -- ... __ ... 
, ~,1!~,~:tetr~~~~c:leth~!_ 

IXCAL5A.WK4 

1.597E+OB ._-_._----
6.619E+07 

57.0 
84.8 

2.440E+08 -45.1 
- ------
1.525E+09 -44.9 
- -----
8.382E+06 41.0 .----- "--
2.353E+08 -18.6 - -----.-
4.231E+08 -24.8 
1. 367E +07 -23.9 
1.2S9E+08 -21.1 
3.8S4E+07 -418) 

~-

I-
_. 

-

I-

-
_. 

-. 

06/13/97 

2 
D42R0501 

RRF %0 

2.112E+04 -63.3 
8.S49E+04 -S2.0 ------
1.543E+OS -47.6 -----
9.S3SE+05 -51.9 
6.9S2E+04 -75.5 ----.-
1.074E+OS ~~.5 -----
1.804E+06 -42.1 - -----
2.858E+OS -10.S ----- -----""-
S.055E+OS -70.8 - -----_. 
1.050E+OS .-i!:! -----
~~~§~! -50.3 
2.434E+OS -3.1 - -----_. 
S.90SE+OS -39.8 -----
4.S92E+05 ~~:3 _._-----
1.328E+OS -33.S -----
1.328E+OS -33.5 - -------
1.S9BE+OS -27.9 .. _------ ----,"-

-

I-

I-
-

-
-
-
1-

f--
--

1-

06/14/97 

3 
060R0601 

RRF %0 

5.110E+04 -11.2 
8.5S4E+04 -62.4 

r-!: 15~E+OS -60.8 
2.887E+OS -85.4 
1.400E+05 -50.7 
2.1S4E+OS -50.S 

1-1.919E+OS ~8.4 
~~~8E+OS ~~ 
~:~~~ ~:~ 
-.!:08SE+OS -70.1 

~:~22E+04 ~~ 
-.!:882E+06 -2S.1 

4.730E+05 ~:8 ._----
3.137E+05 -S2.7 

r-!056§+OS -47.1 

_!:.Q~6E!~ -47.1 

r-!~!~~ ~~! 
1~~~§~!l~ __ :?7:~_,--_!~!SE+OS -35.6 

042F0501 060F0601 

-
-

-

f-

1-

-

-
-

06/14/97 06/14/97 06/15/97 

4 
D82R0701 

5 
085R0101 

6 
1DOR0101 

RRF % 0 RRF % D.
r
_. RRF "/.0 

04 -16.2 7.839E+031~ __ ~~~:!:~ -3S.4 4.824E+ 

~~ __ :?6.3 ____ ~.465E+0~~~.~+_3.9~~~:!:~~ :~~.~ __ 
OS -S2.9 8.152E+05 -72.3 4.948E+05 -83.2 - -_.-.- - -- - -_ .. '._----- ._-- - ----_. -- -----

S.398E+ 

-!~~~:!: 
5.923E+ 
1.097E+ 

05_~~:! ___ -.!016E+~~~~ __ ~49E:!:~~ -~~:! _ 

1.695E+ 
05 ~~r_--1:190E+Q~~!! . ___ ?~~§:!:Q~ :2'4.8_ 
05 -61.3 1.840E+05 -58.0 1.107E+OS -74.7 
06-=57.6 I----i:233E;OS -60:4 --1.073E;OS -S5.5 1--~.3~2E+ -- ---1--.---.. ---- .-- - -----

2.486E+ os -22.1 1.S59E+06 -4B.O 1.801E+OS -43.6 - ---- ---------- ----.- - ----- ._---
~~ - -:~?~ -.- --~.~?~~~~ :?~.~ .- -~.~~!Q~ :~~:~ -6.S98E+ ------

1.162E+ ~ __ ~~~ _ .~. !~~§:!:04 :?~.~ ___ S.3~§~~ :~~~ __ 
7.62SE+ J!~ _ ~!:~ _ ~~~~E+04 :~Q~ _ _~:~!§!~~ ~~:~ __ 
1.S98E+ 
3.379E+ 
2.553E+ 
5.S8SE+ -----
5.58SE+ _ .. _----_.-
1.084E+ --.-----
1.084E+ _._- ---_.-

os -32.4 8.312E+05 -6S.9 1.371 E+OS -45.4 
05 -70.5 -i505E+OS ~9:4- --i975E~o5 =65.3-

.. _-- _.- ... _-------- _. -------- -- --
os -S9.7 2.S18E+05 -70.1 2.223E+OS -73.6 

... _- ------ ---- -- -----_.- --
OS -72.0 S.853E+05 -70.7 6.699E+OS -SS.4 

... _------ ._- - ---------- .--- -
05 -72.0 5.853E+05 -70.7 6.699E+05 -6S.4 
-- ._._--- -------- ---'- --------- ---
06 -S3.9 
OS -53.9 

9.989E+05 -57.6 1.030E+OS -SS.3 - .- ------- - ----------
9.989E+OS -57.6 1.030E+OS -56.3 ._- ---- .. _- ._--- . ---------- ----- -

082F0701 085F0101 100F0101 

RRF %0 __ !!R!!R!-F_-.-%!!....!D=-T"_T __ .!R~R.:=-F _.__ _~!~_ RRF %0 RRF "/.0 _._- --- ----
1.258E+OS -'-5:..:3::...4+--I----'-1.::..7~70:..:E:..c+OS -34.5 __ 1.5~§!~~ _~~,~ 1S45E+OS -39.1 - ------ 1.337E+OS -50.5 ------ ._-

~.~~!§~_ -~~.6 
6.??~§:!:~ ~!?8 
~~~1E+~? ~'?:!_ 

8.190E+06 -25:! __ ~!?8E+~ 

4.294E+OS -43.4 __ ~~!~~~~ 
7.877E+07 -51.1 7.117E+07 

-44.1 

31.0 
-5S.8 

2~~?§:!:!l~ ___ :~?:~ ___~:!~~~! -51.2 _____ !~~§!~~ -5S.9 

1.458E+09 .. :~!~ ___ 1·~~E+09 .:~U __ ~.22~§!~~ -55.8 
3.987E+06 -32.9 8.694E+OS 4S.3 7.194E+OS 21.0 ------- --- ---- - --_._--- ---- -------- . 

2?2~~:!:~~ _ :23! 1 __ ~~~9E+08 c:!'?:~_ 2.198E+08 -24.0 ----- -- - ---
3.3SSE+08 -40.2 4.S04E+08 -18.1 _~!~~§~Q~ . :?~? I 
1 087E+07 -39.5 lA87E+07 -17.2 . !~~?~+~! ~?S ~ I 
1280§!Q~I __ :!~,-.8 ____ !:~~?§~~~~.? ___ ~~~~§!Q? -~??: 
3370~+~? __ :"~! _ _~595E+07, -45.7 ___ ~~~~~~~ _?~~? I 

5.780E+OS -47.7 

7.312E+06 -3.5 
S.S45E+07 -59.4 
1.800E+08 -59.5 
1.125E+09 -59.4, 
2500E+OS ~579; 
1.919E+08 -33.S 
3.8S1E+08 -31.3 
1.247E+07 -30.S 

134SE+08 -158 
4.153E+07 -37.3 

6.270E+OS -43.2 
.. _-------

2.775E+OS -63.4 ._- ._--- ---
6.0S7E+07 -62.4 - - ---_._--
1.6S8E+OB -S2.4 .. _._._------
1.043E+09 -S2.3 --_._---- ---
6.0S5E+OS 2.0 
1.964E+OB -32.0 

.. _- ---- ---
3.713E+08 -34.0 
1.200E +07 -33.2 
1.2SSE+08 -20.8 
3.S28E+07 -45.2 



NUMBER 1 NUMBER 2 NUMBER 3 

08/13/97 08/13/97 08/14/97 
PID COMPOUNDS 023R0201 area conc 042R0501 area conc. 060R0601 area 

~!nYIChl.;;tde------- 2.49SE+04 18709 ---'--Ts' 2112E+04 15841~ S.110E+ 04 38322 
04 59022 ac!!one ~~~utes! ______ f--1,1§~~+OS f--~OO8~ 69 ~649E+04 59677 69 6.SS4E+ 

trans-1,2.dlchloroethene 2.B41E+06 426155 '1"51.543E+OS --231464 - ···~51.155E+ 
~~-:~i~~~i';roethene ----= t147E+06 --172012----15 9:S36E+05 - 14304'6 ---15 2:887E+ 

OS __ '!~~ 
OS 43305 

~~b~!,! ~~~!!,~!!!;~elutes) _____ ~Z09E+Q~ .ailf;J531 102 6:9S2E+04 .1d9U'J -ui2'1:400E+ 
2-butanone (coelutes) 2.642E+OS 174353 --66 T.074E+OS 70911 ---66 2.164E+ 

OS 

b;,;;;~-;------------1--2.881E+06 288139 10 f804E+06 180430-10 1:919E+ 
OS 

~ tti~hlor~elh~;';-(PID ~'MDL N/A) 4~469E+06' ---'8938"2 --"2 '2~858E+06 57165 --_. -2 2.958E+ 
.---------------------1- ------ ---- --.-- ------- -- .----- ---- - ------OS 
~~!LJ~,,~!coelute5) 1,049E+06 178411 1! §:~~~:':OSI-1~~-- ~r §,~~~~! 
~-!I1~t~¥I-~-!'.!,,~one (~oelut!!_ 1:~~! E+Q§ '/';,,178411 98 1-0SQ~:':OS 102937 ___ ~~ ! ,Q6SE+ 

OS 
os 

~-~!~~()!'!'!._ _ _________ U§?~+O§ 46678 40 .g,~§?~+04 __ ~58~Z. __ ~Q §A22E+ 
~e~r~~~I()r~~'_~,,~j!:'!Q.:~~!'i! L 1]47E:,:OS ___ .349~ _ ~ ~,~~i~+OS 48677 .~ !.:!!!!~E+ 

04 
OS 

chlorobenzene 4.SSSE+OS 9112 2 6.90SE+OS 13810 2 4.730E+ os 
~h¥i~!~~i~~ --=~- ---- -- - 3.990E+05'---39895 ---10 Ui92E+OS 46915 103::f37E+ 
rn-~yl~,,~_~oel~L ____ : __ ~ I-- 'f059E+06 21'iBii8:- 20 ! .32~~!06 - 265595 ~~ r.Q~§~.:!: 
p-xylene (coelutes) 1.0S9E+OS '" ;;~111!88 20 1.326E+06 (265595 20 1.0S6E+ 

05 
06 
OS 

;;-;;i;~; i~~;iute5) --- ----- -- 1.777E+06 355407 ---20 1.698E+06 339697 -. 20 1 :516E+ OS 
;tY;~~;(~~;I~teS)- ------ ---'1:777E+OS 355407- 20 1.S98E+06 339697 -- 20 f516E+ OS 
.. --------------------------- ---- _ ------- ----- --------

08/13/97 08/13/97 08/14/97 
ECD COMPOUNDS 023F0201 area cone. 042F0501 area 

I
!>~om~~ethane ___ 1.S64E+06 1263274-75 f256E+OS 943773 
l,l-dlchloro!!!!!!,!!___ 9:73080S 1459510 --,s 6.547E+OS -'-282022 
m~~hyl!,,!~lorlde _._ ---+-F.4:163E+OS ---20 6.229E+OS 1245704 
ch.lor~f~~!~oelutes) 6.673E+07 ---'11 8.481E+iW -9329194 11 
l,~,l-!,ich.!.~~ethane (coelute.) 2.440E+08 --- -4 2:332E+089329194-- -- 4 
c~r~0!1 !!!rac!!~rlde_(coelutes) l.S2SE+09 . "--0.64 1:4S8E+09 ,,:9329194: . -- . ",:".~;-,-=-
l,~~ich!~roe!!!!!'!!______ _ 8:382E+OS 1678379 --20 3.987E+OS 797469 
tri~hlon)~!!l.!!!'!! (ECQt 2.3S3E+06 4706731 -'-2' 2.223E+06 4446809 
,tetrachloroethene (ECD) (eoelut _) 4.231 E+OB' 8884574 --il 3:36S808 7066692 
!1,i,2-t;i~hfi.,;:;.;tha~eluteS) 1.3S7E+07 :, '8884574 ---65 1.087E+077066692 

f2S9E+06 2518655' -- '2 1.260E+08 2560712 
_ ~!!§1~~Q7 77~~71 _ :2 !~:370E+O? 1 674007 1 

: bromoform 
.1, l,2,2-telrachlor~!!!!,,"!. 

IXCALSA.wK4 

142832 
191902 
59160 ---

106289 
-;.rili1062811 

25686 
37640 ------
9459 

--~~----

31368 -----
211222 

wg;Bm~ 
303290 

,3032911 

NUMBER 4 NUMBERS NUMBER 6 
area cone. 

11----' :: 
08/14/97 08/14/97 06/15/97 

cone 082R0701 area conc. 085R0101 area conc. 100R0101 area cone. 
754.6 24E+04 ---36178 75 7.639E+03- ---s879 ~5 i659E:+04 274~~ ___ r~ 

96E+04 - 372~3 - 69 S.4SSE+04 f--- 37706 69 3.9S6E+04 27311 69 -~ 
15 
15 

102 
66 
10 
2 

17 
98 
40 

---~ 
2 

-""!Q 
20 
20 
20 
20 

~,~ 
1.3 87E+06 ---208010 158.152E+05 --122274 . -'is 4.948E+05 - 74223 15 
5.9 23E+05 -88846 - is 2:016E+05 ----30237 -- 1S §:749E+04 14624 15 
1.0 97E+05 ..mm:--l0ii 1.'190E+05 102 7.162E+04 102 
95E+05 111844 ---66 f840E+05 121416 -66 H07E+05 73057 66 

22E+06 132165 --10 1233E+OS ------,met -10 t073E+06 1-107335 10 
1.6 
1.3 
2.4 6SE+06 - -- -49'724 - -ii1.SS9E+06 -----33170--2' ~:601E+06 - -36017 ~ 

98E+OS -113867 i7 S:272E+05 - ---89si9 ---17 3:672E+05 -- -62426 17 6:6 
1:1 62E+OS ,',.; 13867 -98 9:'14SE+04 :)" B9619 ---98 6:370E+04 ~m6 98 

25E+04 30499 --40 6:4S4E+04 2581740 3:921E+04 ~~3 40 
98E+06 33962 -'2 6.312E+05 -16624 --2 1:371E+06 27415 2 

7.6 
1.6 

79E+05 6757 - -2 3.50SE+OS - -7010 --2 3:975E+OS -- -7950 ~ 
53E+OS 25525 10 B18E+OS 25181 ---10 2.223E+OS 22234 10 

33 
B 
5:5 86E+OS 111712 --20 5:853E+OS 117055--206.699E+OS--i33978 20 

86E+05 ~h'111712-- -20 S.8S3E+OS; 117055 -20 6.699E+OS 'J.33978 20 
64E+06 216879 '20 9.989E+05 199785 --20 1030E+06 205981 20 

5:S 
ro 
84E+06.216879 -iQ ~:~~~~+OS 1997B5~~lQ tQ~Q~~Q§ 205981 20 1.0 ---

08/14/97 06/15/97 
100F0101 area cone. 

75 
15 
20 
11 

0.64 
20 

2 
2.1 
65 

2 



INITIAL CALIBRATION SUMMARY· EXTERNAL STANDARD METHOD 
August 26, 1997 

RELATIVE RESPONSE FACTORS 
STD.1 STD.2 STD.3 STD.4 STO.5 

level 1 level 2 level 3 level 4 level 5 
area conc. area cone. area cone. area cone area cane 

[; _=1 ;:l~ ~u_~J;:u[ ;_ J ;:u[-=F~f;;_ E; .. f;: 1 
level 1 level 2 level 3 level 4 level 5 

PID COMPOUNDS AVE RRF % RSD .",a cone .re. cone are. cone .re. cone are. cone 
'viilYfi:hlortde 2.7S3E+04 2.799E+04 2.645~;:J)20E+04-_· "S".S"'S"'2""E'"'"+O"'3.-r-';;C2."'20;;7""E=':+04c;..r:"':";3"'7.7;;2T1"""--=eg=5:-=8-r''''2==5''--='13==99=7·--C=SO'19a38·- 75 19204 - 100 13323 150 
acetone (coelutes) NA 1.0S1E+05 5.167E+04 6.S40E+04 3.955E+04 6.693E+04 44.7 NA 0 21187 19.6 3SB51 69 114223 167 107967 ~~ 

trans·1,2-dlchloroethene 7.07SE+05 1.10SE+06 1.131E+06 1.255E+06 6.62SE+05 9.730E+05 27.6 17696 2.5 55401 5~_ 15 564827 45 596551 __ ~ 
~~,2-dlchloroethene NA 1.S56E+O~_~~2E+05 ~05: 9.211E+04 2.455E+05 59.3 NA 0 9279 5 40377 - 15 195785.4 45 82900 :~ 
carbon dlsulnde(coelutes) 7.S17E+04 1.174E+05 5.3r~ 6.430E+041.S01E+05 9.S75E+04 52.2 12.7 25.4' 102 -:::J2~0~3.~~~.=J254 
2·butanone (coelutes) .1.21!~ 1.S0SE+05 S.303E+04 9.SSSE+04 2.773E+05r-t~522E+05 52.0 9927 8.2 29828 18.5 54798 BB 130523.6 132 457551 1M 
I'benzene S.056E+05 7.622E+ot=" 1.399~+06 IJl49E~. 1.559E+06 1.295E+06 39.2 8058 1-._...1 __ 381.!Q ... __ ~ 139908 ~ 292325 _~ _~89808 _. ~ 
trl"~iiloro~!.~n.!T~IQ-:-rIiDLN/A} NA 4.S7BE+05 1.42BE+06 1.B91E+06 ~.20~~~,503E+06 49.B NA 0 4878 1 28559 2 75833 4 176399 8 
~oluene (coelutes) u 1.011E+06 6.590E+Os- iOOOE+05 7.124E+05 ~~~~:!:~_ -U~~+05 -=~2~3~.6m.l~92~015.:=1~1.9 44158 --6.7 118998 -'71"-20s892 - 28.9 -232735 - 42:4 
~::!!!~"y1·2·pentanone (coelutes T:795t:05 1.141E+oS" ~214E+05 1.240E+05 9.57BE+04 1.270E+05_ 24.7 10.7 U.iH1!115JllI 38.7 -1,118P1Bi' 981i12OSm.iiil 166·' > 243 
2·hexanone NA _" __ ~= !c!§§~+05 rJl~~~ 5527E+04- -1.165E+05 52.6 NA 0 NA 0 46626 40..J~ 80 55265 !QQ 
tetrachloroethene ~ID. MOL N/~ NA 7537E+05 1 S40E+06 1 752E+OS B~~+os.: j~~E+OS _-.-;;3;;'~",,"~1++--N"'A::'--+-0 7537 1 32804 2 70069 4 114474 1"-_ 8 
chlorobenzene --~~ NA 5794E+05 3545E+05 3245E+05 3.9S8E+05 4.143E+05 27.S NA -0 5794 - ---1" 7090 2 12981 4 31903 --8 
~j!iii~!!!-z-en-e-:.=--=.-==:::-_=~-=-=NA --- ~-3-5-37,E+05- 2~~~!Q~ I~23E!~ ~Q!~:!:~- -:~r5E+05 __ 1QQ ---,!"lA _--=0--'-76-8:i-- 5 28244_ 10_ ~8~~_ 15 ._r~408.__ 25 
m __ ~~'!!.Icoelutes)_ _ __ ._. __ 4.B1SE+05 ~W05 4:~~~~~ 5.4B2E+05 7.995E+05 5.343E+05 -=~29t.5W.I96§3lil.t-=12.4~0~304~iC 10 87877 __ 20 164449 _. 30 399769 .~I:) 
p.x~ne.lcoelutes} 4.B1SE+05 4.030E+05 4.394E+05 5.482E"+OS 7.995E+05 5.343E+05 __ 29.5 2 ~Ml3II4'1iII 10 'B78n'" _ 20 L'<j~JliIl __ 30 1li1l9tl7aii:.ii, 50 
!!~},!!~~lcoelutesL= __ = .HD~+05 5.9B4~~r]~~!~ 1.023E+OS 1.04SE+06 7.B52E+05 - 32.4 9422 2 59844 __ 10 157492 _.20 306864 30 523029_~ 
!.t}'~~! I~~~lute~l .... _____ ~,r!~E+O~_ 59B~:!:QLIc~??!=:!05 IQ~F06 iQf~Q§ -T852~+05 t:':::;_3~2~:4illlfli~~'~-l=~2 .,. 10 m&7~'~\-· . __ 20 ~lI06_:. _ . .21:),;;,-,,' 50 

ECD COMPOUNDS 
methane 
hloroethene- -_ .... 
enechlortde 

bromo 
1,1-dlc 
math}'!! 
chlorof 
1'!,1·tr 
carbon 

orm Icoelutes)---
Ichloroethane (coelutes) 

1;2~ 
trlchlor 

tetrachlort!fe (coelutes) 
hloroethane 

STD.1 STD.2 STD.3 STD.4 
023F0101 024F0101 025F0101 026F0101 

5.950E+06 4. 754E+06 3.342E+06 2.353E+06 
NA 2.2SSE+07 1.1B5E+07 7.900E+06 
NA 6.564E+06 5.643E+OS 4.S10E+06 

-~-' NA 4.306E+OB i324E+OB 1.672E+OS 
NA 1.1B4E+~_~.391E+08 ~~E+OB 
NA 7.40~~+09_ ~995~:!~~~1SE:!:Q~ 
NA NA 4.402E+06 9.133E+06 

3.7BSE+OS 2.951E+08- 2:S28E+Oa 2.652E+08 

~
et~ch 

l,1,2·trt 
bromo' 
i!J;f,~· 

~!ili8ne1E~~ _=I((_~._ 
loroethe,!! ~Q} coelu sJ 7.44SE+08 5.564E+OB· - 5.274E+08 5.494E+08 
chloroethane jcoelutes) 2.405E+07 1.72BE+07 1.704E+07 1.74SE+07 
onn----·-2.206E+08'1.729E+OB- 1.427E+08 f297E+oii -.------- _. ----- ._- .---~~~'---.- - -------- --------
_!~t~~~!!!!!!!ll!t~~'!! _ _._ !.!91E+OB 8.251E+QI SO~?!=:!07 ~:~~~!O? 

IXCAlS.WK4 

level 1 level 2 level 3 level 4 level 5 
area cone. area cone arBa cone. area cone. area cone. 

1--~3ID __ :_~~-H:: J u=~---fr~:·1 ~~·~~= .• ·-~~J~-==:iH:] 
STD.5 



CONTINUING CALIBRATION SUMMARY - EXTERNAL STANDARD METHOD 
August 26 to September 03 , 1997 

Date: 08/27/97 08/27/97 08/28/97 

2 3 
INITIAL CALIBRATION 010R010l 035R0101 056R010l 

PID COMPOUNDS AVERAGE RRF % RSD RRF "I. 0 RRF % 0 RRF % 0 
vln I chloride 2.207E+04 37.2 2.359E+04 6:..:.9-t--t-1:.:,.7:...:9:.:.7.=E+04 -18.6 1.671E+04 -24.3 

acetonelcoelu~!L_~:~3E~Q~ __ . ___ 44c~,- 7.869E+04 17.6 7.179E+04 7.=..31---1f--7:..:.962E+04 19.0 

~~!1s-1!2-dlchloroethene ' _ ___ ~.Z~§!Q~ ___ ~?~ _ 7.940E+Q~r---=!~~ !:~Q~§,!:!!~ -23.9 7:648§,!:!!~ .~!:~._ 

~~~:!,~~~hlor~~!lene ___ . ___ ~:~55E~~ ____ ~~:~_ .J~37E+~~ .~~.?!:!~~E+Q~ _-5_3:~ 1.39~,!:!!~~~~ _ 
~!~~~ '!!~!l~~~.!~~~!~tes) . ___ ~.875§+~ _____ ~~~ _ 7.7~2E+Q~ f-~!? 8.S84E+04 -13.1 _8.201E+Q~ _:!?:Q _ 
~~!l~I1~I1~J~~!!~~~! ______ !.~~~§+Q~ . ___ ~~:Q._ 119SE:!:~ -21.S!:~~?§:!:Q~ -12.8 1.267'§:!:Q~-=!~·Z 
benzene 1.29SE+06 39.2 8.790E+OS ·32.1 4.821E+OS -62.8 1.042E+06 -19.S --------- -- .... _,----- . ---_.--- - -- -------- "------ ._-- -. 

!.~!!~r~~~~I1~j~!Q: MOL N/A) __ !:~~§!~_._._~~~ _~:~~§:!:Q~ __ :~7,? _ ~:Q~!§:!:Q~ _~~~ 7.756E+OS -48.4 

~~~~I1~ !~~elutes'-_. _______ ?:~~~~+Q~ _______ ~~.~ ___ ~!?~§:!:Q~ 26.3 _~:~9~§!Q~-=!!:~ ___ ~~~§!Q~ _ :~Q.Q . 
~-.!!!~h¥~-~:e~ntanone !~oelu~~! _ . ...!:~?OE!~ .. ___ ~~:? _,--!:S92.§,!:!!~ . ~~.~ _ .!:!1 !§:!:Q~ -12.S ~~3E+Q~ _ :~Q~ 
~:~~~~I1~~~_ _ __ . __ !:!~§:!:~ _____ ~~ __ !:~~!~Q~ __ ~Q~ _~~~~:!:Q~ 99.0 1.200E+OS 3.0 

~~ac~l~roe!!!~I1~ ~!Q..: MDL~..! ___ !:~~~§.~~ _______ E:.! __ 2:~~:!:Q~ .. -~~~ ___ '!:!~~.§:!:Q~ -48.8 4.124E+~ -70.4 
chl~~~~!1zene _________ _ __ ~.~43E+OS __ ~~ ___ ~:296§.:!:Q~ __ ~?:~ ~~~.§:!:Q~ 34.9 _ ~~~Q~Q~ -4.7 
~!!¥!ben~~I1~ . __ .... __ . _~:!Z~§:!:Q~ ____ !~Q f- ~:994E+~ __ ~~:~ 3.S41E+OS 11.S 3.382E+OS 6.S 
~:9lene ~~!ules) .. _. __ .. _ ~~~~.§~~. ___ ~~. 7.231E+OS 3S.3 ~!Q~E+OS 14.2 6.393E:!:Q~ 19.6 

~~~~!!I~oethe~ IECD) Icoelut 

!'!!~:~!!~.!~~~!!!~I1!.!coelutel! 
bromoform ----------_.-.- _ ... 

~!~!~,~~~!~~~~~!~~lha~~ .. 

IXCAL6WK4 

3S.3 6.10SE+05 14.2 
·14.9 
-14.9 

6.761E+OS -13.9 

6.761E+OS -13.9 

6.393E+OS 
7.193E+OS 

7.193E+OS -----

19.6 
-8.4 
-8.4 

08/28/97 08/29/97 

4 5 
077R0101 098R010l 
R~ %0 R~ %0 

1.376E+04 -37.6t-----t----'1'-'.S--"1~!Q~ ___ -3_1.~ 
2.818E+04 -S7.9 7.784E+04 16.3 ----- -----
6.S60E+OS -32.6 7.20SE+OS -26.0 

--- --- --- ---------- -'-'-
2.0S9E+OS -16.1 1.960E+OS -20.2 
8.3S0E+04 -lS.4 S.812E+04 -41.1 - ----- --- - .... 
1.290E+OS -lS.2 
7.446E+OS -42.S S.416E+OS -S8.2 
------- ----- -------- .'----
1.89SE+06 26.1 S.OBOE+OS -66.2 

... - ----- ---- - - -,------- ----
6.09BE+OS -16.0 S.013E+OS -31.0 --------- --- ._--_._--_._- -----
1.0S8E+OS -16.7 8.697E+04 -31.S 

- _._---- ---'-- -----
B.793E+04 -24.6 1.122E+OS -3.7 

. _._---- -- ------ -----
7.724E+OS -44.6 3.068E+OS -7B.0 
- -'- ----- --'- - -
2.466E+OS -40.S 3.377E+OS -18.S 

. - - ------ _._-- - ._. ._--------
1.B98E+OS -40.2 2.B1SE+OS -11.4 ---------
4.SS9E+OS -14.7 4.88BE+OS -8.S ._- ----- ---- _._-----
4.SS9E+OS -14.7 4.888E+OS -8.S 

08/29/97 

6 
018R0201 

RRF 
1.23SE+04 --_._-
4.893E+04 
6.70SE+OS 
2.8S7E+OS 
4.4S8E+04 

7.2SBE+OS 
. ---------

S.702E+OS 
4.49BE+OS 
7.803E+04 
1.132E+OS 
2.902E+OS 
3.322E+OS 
2.667E+OS 
4.741E+OS ---_._._------
4.741E+OS 

%0 
-44.1 
-26.9 
-31.1 
16.4 

-S4.9 
-S4.7 
-44.0 
-62.1 
-38.1 
-38.S 

-2.9 
-79.2 
-19.B 
-16.0 
-11.3 
-11.3 

S.4S3E+OS -30.6 S.S37E+OS -29.S S.389E+OS -31.4 - ---- --_ .. _------
S.4S3E+OS -30.6 S.S37E+OS -29.S S.389E+OS -31.4 

077F0101 098F010l 
RRF "1.0 RRF %0 ------ _.-

.. ~_.32_1_E,!:!!~ ....:-3:.=2::..:.8'-f_+~.92!§:!:Q~ -lS.S 
1.100E+07 -7.9 
1.108E+07 109.0 
1.S39E+08 
4.231E+08 

1.423E+OB 
6166E+07 

-33.6 
-33.7 

-B.6 
-7.2 

1.802E+07 SO.9 
6.01SE+06 13.S 
1.S02E+08 -3S.1 ---------
4.131E+08 -3S.2 
2.S82E+09 -3S.0 
3.673E+06 -33.6 -------
2.340E+08 -21.1 
3.89SE+08 -32.0 

--- ----- -- -'---
1.2S8E+07 -31.2 
1.3S9E+08 -12.7 _._----- ---_. 
S.SS7E+07 -16.3 

018F0201 
RRF %0 

-'-'-'- --- ----
2.349E+06 -32.0 
1.S10E+07 26.4 
6.034E+06 13.9 
1.426E+OB -38.4 
3.921E+OB -38.S .-- -- - _._-
2.4S1E+09 -38.3 
9.979E+06 80.4 - - -- -_. _.-
2.424E+OB -lB.2 
3.840E+OB -32.9 
1.240E +07 -32 1 
1.397E+OB -10.2 
S.012E+07 -24.S 



NUMBER 1 NUMBER 2 NUMBER 3 NUMBER 4 NUMBER 5 NUMBER 6 

_--.-----. ____ .-""a:::re=8 cone. area cone. area COne. area cone. area cone. area cone. 

::~::!:=~:: I I I·'~ i~~J_;:J '=--f-T-~J;:J'-,-'---+ "-~--f*F~:='~{,+:-,-t;:j~-=----=I~i:- -1::= r·~,~~ --I~.;,_=l:~'l 
08/27/97 08/27/97 08/28/97 08/28/97 08/29/97 08/29/97 

PID COMPOUNDS 010R0101 area conc 035R0101 area conc 056R0101 
vinyl chloride 2.3S9E+04 17695 75 1.797E+04 13474 75 
Icelone (coelules) 7:B69E+04 54295 _~ t179E+04 __ ~~f-' 69 .. 
~n.!::!,2-dlchloroelhene , __ 1:940E+05 1191~1--.!§. 7.40BE+05 ___ !!!~ _l~ _ 
cls-l,2-dichloroethene 1.137E+OS 17061 15 1.143E+05 17140 15 
~a-rb';;:' disulfide (coelulel) 7. 732E+04 102 B.5B4E+04 102 f--

2~~~~~ne (COeIUleS)-==-,I=- f 195E+05 78868 66 1.327E+05 87561 66 
benzene 8.790E+05 87902 10 4::1i21E+05 --48W~ ----;0 , 
[~~I~~~i~~~ .. J~!ji -:tiOl NlA) 4,859E+05 --~=~E~ ;='j ~j)4jE+~ ~' , . !QQ~! ==-=i .~ 
loluene (coelules) 9.175E+05 155975 17 6.403E+05 108854 17 
i:;;;;ihYI-2-pentanon~Tco;l~- U92E+05 ,,,.'155975 '-98 '1:111E+OS ----:'1aaBM 1--- 98 
~:F~~~~~!'~--'--- ~~~1~~~1--608~~ _~Q ~120E!Q~ f--~~I~ ~ ~Q ~-
~!!"~~h~~r~~!,~!!! !!"IQ :~Q'=~~_ r·87§E+05 ___ !~~~~ __ ~ L!~~~!Q§ !~?~ _, ? 
~~~~!!,zene , ____ . ___ ~.~96E+05 __ 1059! _ ? ~.§~~~!Q§ !!~~~ _ ~ 
elhylbenzene 3.994E+05 39944 10 3.541E+05 35414 10 
~:~Y~;'i~~lut;~') ~~ '_-=- = r~~~E+OS 144612 --~ §':!Q~~Q~ ~~ ~--20 
p-.ylene (coelules) 7.231 E+05 • ~ ,,144612 20 6.105E+05 122092 20 
o:;Yieri;i~;'eluleS) --- --- - 6:680E+05 133601 206.76180S 135229 20 
~!¥re!i!J~;;;j".;.!~L~,: __ ~~:::-~ _ ~:680E+05 133601,~ ~ § ?~!~~~ =:J:~~ ~jg 

conc OnR0101 area conc. 098R01.Q.! ,_~, __ conc. 018R0201 _ area _. conc. 
+04 10323,~ !,~1BE+04 11383 75 !,235E!04 9262 75 
+04 __ ~ ... ,~~ E~~~!041--__ ~~g.1-- ~~ ~:893E!04 33759 69 
+OS 98405 15 7.205E+05 108077 15 6.70SE+05 100577 15 
+05 30879-'"15 '1:960E+05~39S -15 2:S57E+05 •• i42~84~-8~- 15 
+04 102 S:812E+04 102 4:4SSE+04 102 -=- -----
+05 1-' 85166 66 8.982E+04 59278 66 6.890E+04 45472 66 
+05 -7«50'-10 5.416E+OS 54159 10 7.2SBE+05 72580 10 

-;00 "'37890 ----2 5.0BOE+OS ....... 10160-'2 5.702E+OS 11403 ? 
+OS -;03668-'17 f5:013E+05 . -'8s~~ '-1'7 4:498E+OS ---76471- 17 
+OS r-:T0366s -, 98 8.697E+04 ~85228- 98 7:803E+04, 7871 98 
+04 35170 '" 40 1322E+OS 44889-40 1.132E+OS 45282 40 

+05 -'15447 -. '2 3:06BE+051----S;36 ----2 B02E+05 5803 2 
+05 4931 2 3.377E+OS . 6754 .- '2 3.322E+OS 6644 ~ 
+OS 18983 10 2:B15E.j.OS 28145- ;0 2.667E+OS ... -- 26671 - 10 

+05 91170 204"S88E+05 --'91750 ---20 4.741E+05 ----- 20 

+05;.. Q1170 "'20 4:BBBE+OS ~50'-'2O 4:741E+OS 20 
+OS 109053 "', 20 s:537E+OS 110739 '-20 S.3B9E+OS 20 
+05 109053" ".?il ~]~?~!Q~110739:= jg ~:~~~~!Q~ 20 

area 
1.671E+04 12533 75 1.376E 
7.962E+04 54935 69 2.B1BE 
7.648E+OS 114713 15 6:560E 
T394E+OS 20903 15 2.059E 
8:201E+04 102 ~~ 
1.267E+05 83847 66 1.290E 
T042E+06 104194 ~Q ~~6E 
7:7S6E+05 

,---
15511 -_£ 1.895E 

5.086E+05 
----

6.09BE 86461 17 
a:823E+04 ~i[~L, 88401 98 1.05BE 
1.200E+05 47998 40 S:793E 
4:124E+OS 8248 2 'i:724E 
3.9S0E+OS 7899 1--£ 2.466E 
3.382E+OS 

. __ ._---
'U9BE _~3821 10 

6.393E+05 127854 20 4:559E 
6.393E+05 \r./,U71J54 , 20 4:S59E' 
i193E+05 143881 20 S:4S3E 
7:i93E+05 .·\:14ailli1 20 5.453E 
- -----

NUMBER 2 NUMBER 3 NUMBER 4 

ECD COMPOUNDS 

bromo 
1,1-dlc 

. -------_._,--
methane 
hloroelhene ------- .. -

!!!~~!'~ lene Chloride ---------, 
chloro fonn (coelules) 

rlchloroelhane.Jcoelulel' 1,1,1-1 
carbon 
!.~-dlc 
Irlchlo 
lelrach 

tetra!'"hlorlde (coelules) 
hloroelhane ._----._-
roelhene (ECD) 
.1~;~~!~!!!!i'ECDI (co.i~ 
ic:.h~~~elh~!!!, (coelutes) 
fonn 

-

-

~-

1--

l~r~~~ . -_ ... - "_ . 

~!~,~,2 -tetrachloroethane . 0-. ______ ... -

IXCAL6WK4 

08/27/97 
010F0101 
3.6B7E+06 
1:433E+07 
H~3E+~r. 
1.998E+OB 
5.49SE+08 
3.434E+09 
1.294E+07 
2.550E+OB 
S:i502E+08 
nl0E+07 
lA43E+08 
S.487E+07 _._--_ . 

area 
2785475 
2149123 

~~~~ 
21980500 

1H1980~. 
({~·1q~] 

2588426 
5099830 --"------

11764700 
~1fil47OQ 
r-£~!!~!! 

1097323 

conc 
75 
15 

,-"-

-.1Q 
11 
4 

0.64 
20 
2 

2.1 
65 
2 
2 ... -

J~F:~~H~J __ :---~~L, -~ __ -I :~'+,·'·:=-,F·~F=~.1 100 
100 

08/27/97 
035F0101 area conc. 
i937E+06 2202771 75 
7.26SE+06 1089724 15 
3.169E+06-S3ma- . 20 
1:S42E+08 -18064817 -11 
4.S16E+OB; 18064817 ~ 
2:823E+09 r18064~11. 0.64 
3.415E+06, ~~~Q!?' _~ 
2.S1SE+08 5029734 2 
4.289E+Oa: 90070js- 21 
1 :~~§~+Q? ~~~.90Qt~ ~,~~ 
p~5~+Q~ I 2~~~?~. 1 
5.843E+07· 1168506 2 - - -- ._- -

08/28/97 08/29/97 08/29/97 
conc. 098F0101 area conc. 018F0201 area 

. '75 i921E+06 '-2190752' 751~l~~~!!~~~~~ 
IS fB02E+07 ' 2703104 
20 6.01SE+061202961 

-- II 1.S02E+OB --16522000 11 
~+--~'r.'==:;';'-~1n~i~lij . 4 4:131E+OB "' 85nooo 4 I;;:';""~:~"" 

f! ... Q.~~ I r~~~~i~: . ~=. ~~.~ lii'ci~~i§tii~ 
.. - I ------. -- --- ' .. --- I-==::~ 
2 i?~4Q!=+Q~ ~~~OQ!~ ~ 

2.1 j3.895E+08 8178484 2.1 ;'.1I4U1::+LIII 
65' f.25BE+07 -'8i78484 j---r.;;-Ti-" 

2: 1.3S9E+OS 2717761 
i'5SS7E+07 ',111458 - 1002470 

conc. 
75 
15 
20 
11 

4 
0.64 

20 
? 

2.1 
65 
2 
2 
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INITIAL CALIBRATION SUMMARY - EXTERNAL STANDARD METHOD 
September 2 through 19, 1997 

RELATIVE RESPONSE FACTORS 
STD.2 STD.3 STD.4 

01 

level 1 

area cone. 

E.; J. ;; .. j. 
level 1 

level 1 

area cone 

t~·~ I·;~ j 

level 2 level 3 lellel4 level 5 

le\lel2 le ... el3 leV814 levelS 

level 2 level 3 lev814 level 5 

area cone. area cone. area cone area cone 

. ·-lH~i·:~·~-}[~;J~~-~j[::-1-=~_ iH~ 
cone. 

150 
90 

100 
43.8 
159 

25 
100 

8.3 
258 

8 



CONTINUING CALIBRATION SUMMARY - EXTERNAL STANDARD METHOD 

September 2 through September 19,1997 

DATE: 09/03/97 

INITIAL CALIBRATION 024R0101 

._ ... _.:.PI:=D....:C:c.:0:..:M"'P'--'0:c.:U:..:N.:.:D:..:S'-__ -----r-:A:.:.VE=RA:..::.:.G=E::.:.;R:.:R"F_..::%:....:R:.::S:..:D:._-,---,-_---'-'~~ _~~ 
.... Inyl chloride 2.0B7E+04 44.9 2.4BBE+04 19.2 

acetone (co!!utes) __ 

09/03/97 09/04/97 09/04/97 

2 3 

INITIAL CALIBRATION 024F010l 041F0101 076F0101 078F0101 

AVERAGE RRF __ ~_R_S_D _-.-.--=R",R",F_ % 0 RRF % 0 RRF~.Q RRF 'Y.D 
ibrom~'!I!!.~ane ___________ I.S56E+06 77.4 2.419E+06 461 r 2972E+06 79.5 2.325E+06 40.4 __ 2.2BOE+06 37.7 

ECD COMPOUNDS 

!~ 1-dI~hl()r()~!!!!'ne _ _ !.040E+07 r------- 59.4 9.9B2E+OS __ ~ Q _ ! Q!?~+071 3.6 7.625E+06 -26.7 1.255E+07 20.7 

:'!I~~~y~el1!'c~lorlde _______ ._B.62!E+Q~I-___ ~! 9.56~~06 !Q~ __ ! ~~~~~+Q~I _~:~t-_~A79E!~ __ :!! ____ r:676E+06 -11.0 

'c~lor()f0f!!1 !c()!,!~~ ______ !.849~~ __ ~~.9 __ !:!l~~~!Q~ 7.2 I !.~~!~+Q~;_!,Q ___ 1.S43E!~! _~!,~ __ !:563E+OB .....::!~:~ __ 
1!!,!-~lc~lor()!,~!,~ne ~oelute!t ____ 5.0~~!~~ ______ ~~:? . S.453E+OB 7.0 . 5.134E+OB 1 Q.~ ____ ~~!~!Q~ _.:!!:~ ____ . ~:~~?~+OB -15.7 

c~r~on te~rac~l()rld!, (coelu1est --~:!~~~~ -----~:~ --_3
21 

~._·4~~~_-2~~~.!~_-0~~L~=I··-?t.;~-1 ;, ~2:.·4~02;4;E:+++ °O~;B- 1 -1-7~·.·8~ - -~·-2~.t3~5-4; -E~ -+1-0~=B~ --:_2Lo}.:~1 ---~--2~·.:~5544B~3~E++~0~~B~ ~~-1~ ?3~;.47~ -i:i~~';r~;[~:~~T~~ _J~~~~~ ~-~~~ __ __ 
tetrac.!Jloroethel1!, (ECD) (coelut_~.020~!OB ____ ~~.? __ ~:?~~!OB -20.4

1 ~9~i~~OB: -~~.~-~ -~--i854~~~ ;~360_--~~~Q~~~~ =~j~~ . 
1, 1,2-trichloro~th~l1~ !c:()!!~es) __ ! .920~Q? ____ ~~.~_ 1.54BE+07 -19.4 1.276E+07 -33.5 ___ !._24_5~+Q? _ :~~:~_ !:?~?§~? _ -9.0 
bromoform 1.462E+OB lB.4 

- -.---- ------ ---
1, 1 ,2,2-tetrachlor~thal1!' 6.073E+07 2B.4 

IXCAL7AWK4 

1.477E+OB 1.0 -------
7.105E+07 17.0 

1.425E+OB 
6.400E+07 

-2.5 1.43SE+OB -1.B 
- 1----------- ---.--

5.4 6.66SE+07 9.7 
1.540E+08 5.4 
1.127E+08 85.5 

09/05/97 

5 

094F0101 

RRF 'Y.D • _____ M ______ _ 

2.425E+06 4S.4 
1.006E+07 -3.3 

B.904E+OS 3.3 

1.450E+OB -21.S 

3.9B7E+OB -21.7 

2.492E+09 

S.556E+06 

2.745E+OB 

5.066E+OB 

1.637E+07 

1.40BE+OB 
6 131E+07 

-21.5 

-19.7 
-S.9 

-15.B 

-147
1 

.37 1 

09
1 



CONTINUING CALIBRATION SUMMARY - EXTERNAL STANDARD 
September 2 through September 19, 1997 

DATE: 09/05/97 

6 

09/07/97 09/09/97 

7 8 
INITIAL CALIBRATION 098R010l 023R0201 

PIO COMPOUNOS ___ ,A_VE_RA,-----'G_E-"R_R_F-,-__ %'-'--R_S_O_,---,--_ -c-RRF % 0 -r-.-_.::..Rc...Rc...F_---,_%'-'--'-O, 

075R0201 
RRF %0 

1.7S0E+04 -16.1 vinyl chloride 2.087E+04 44.9 1.847E+04 -ll.S 1.409E+04 -32.S ---- _ .. 
aceton!Jcoelutest _ . 1.932E+OS --- ---- 40:sr- ----s:Ss4E+OS 239.8 2.10SE+OS 8.9 3.800E+05 96.7 ._._--- -_._ ... _-- - ----
tra!!:!:"_1,2-dlchloroethe~! ____ . ___ ~~OE:!:~ ________ ~?~ _ .,~:Q~~Q~ 77.8 3.6S0E+06 S9.4 3.346E+06 46.1 

._- -.----- -- ---------
c!!:!,3.~chloroethene __________ ~:_00_6_E_+Q~ ___ ~~:~ __ ~~_E+_O~___ 30 S.738E+05 14.6 6.080E+OS 21.S 

~,!rbon dis!!!!!~!.J~~!I!!~es)___ __!_34_7_E+OS _____ 3~1 ____ '?:~QQ§:!:Q~ -B2.7 9.138E+04 -79.0 8.942E+04 -79.4 ----- ----
~-~!!~!!~!!i! !~~~I!!t",~! --~:~~.§!~ ----- -~~:~ . 1.283E+05 -80.8 6.866E+OS 2.S S.460E+05 -18.5 
benzene 4. 176E+06 30.2 1.2BBE+06 -69.2 2411 E+06 -42.3 1.728E+06 -S8.6 

.. - ----- -_.- ------"- ... _-------
~r!~~I~r~~!!!~!,~ i!'!Q : MD!:~ 5.633E+06 38.6 1.975E+06 -64.9 2.S29E+06 -5S.1 3.SS8E+06 -36.8 
tol!!i!!!i! (coelutest ________ ._. __ _ 2.276E+06 14.2 3.B41E+06 68.7 2.376E+06 4.4 2.S73E+06 13.0 

-- -------
~-!!1~~¥~-pe!!~~~ !~~!!!!~!! 3.954E+05 13.9 6.662E+OS 68.S 4.122E+OS 4.3 

78.2 
4.463E+OS 12.9 -_._---- "-----_.- .- ----------- ----

2-hexanone 4.554E+05 34.3 8.449E+OS 8S.S 8.11SE+05 1.274E+06 179.8 ----------_._-----_._-
!!~~!!!~~eth~! i~~ -!!'I~!' ~! -48.4 2.821E+06 18.1 1.456E+06 1.8S9E+06 -34.1 2.381E+06 --_._------- ------ -- -- - ------- -IS.6 
chlorobenzene 1.272E+06 21.4 9.296E+05 -26.9 8.424E+OS -33.8 8.960E+OS -29.S ------------. _. ._._-------_._-- _. ---.- ---
ethylbel"!!ene ------ 2~71E_~ ______ ~~? f--- 4.827E+OS -10.1 -IS.6 3.943E+OS -26.6 4.S3SE+OS 

- --"-----_. --- -. - -- -----
m __ ~lene ~~Iutes) . ___ . 9.763E+OS SS.7 ---"--- -_._------ - 7.43SE+OS -32.3 3.609E+OS -63.0 6.611E+OS -23.8 

-- --._----- ------ -- - -------
!!-~!I!!!I!.!coelutesL ________ _ 9.763E+05 S5.7 7.435E+05 -23.8 3.609E+05 -63.0 6.611E+OS -32.3 

~~!I!'!I! !~~elu!~L___ ______ [ 1.162E+06 33.2 7.441E+OS -36.0 3.3S8E+05 -71.1 7.07SE+OS -39.1 "- .. __ ._---- .. __ .• 
l!!¥r!~I!!C?~I!!!!tes! ______ _ 1.162E+06 33.2 7.441E+05 -36.0 3.3S8E+05 -71.1 7.07SE+OS -39.1 

INITIAL CALIBRATION 098F010l 023F0201 
ECO COMPOUNOS AVERAGE RRF % RSO RRF % 0 RRF %0 

b':;;;;o;;;&thane ---- --1- - 1.656E+06 77.4 t 2.480E+06 49.8 2.757E+06 

l,1-dlch~!oethene -~= -i·~OE+07 . 59:4. ___ ~I291E+07 _~--f4: 1 1.032E+07 
methylene C?!!lorlde __ _ _____ ~.621§+06 _ __~~:~ __ __ ~:~~§:!:Q? ___ ~~~ _ _9:~~§:!:Q6 

66.S 
-0.7 

14.0 
15.6 

075F0201 
RRF 

2.968E+06 
1.019E+07 
9.373E+06 
2.043E+08 C?~.!orofo~(c?~!!!!I!!L. __ . __ ; ~:849E+08 -- ---~~.~ ---1- ~.262E!Q8 ___ ~~~ __ 2.138E+08 

!,1,l-tr!~~~roethane (coelutes! I _.~:095~~ ________ ~~:.?: _ .... ~:~~§':!:Q~ 22.1 __ ~~"?~_E+_0_8 IS.4 S.618E+08 
carbon tetrachloride (coelutes) : 3. 173E+09 48.9 3.889E+09 22.6 3.674E+09 IS.8 3.S11E+09 
1,2-dlchloroethane iS164E+06 ------ 302 -:- 5948E+06 -27.1 9711E+06~ is 9 1 4.36BE+06 

tr~hlor~~!!!ene(ECD! :~~~~:!:~:::.::= ---~~:~ ~T ?~!~~~ -7.7 _ --'::~:~~~+08 ___ -ii·~IT 2.S94E+08 
te!r,!~I,?!oet'!I!!1~ !§~~ (CO!!!!t; ~.~Q~:!:Q~ 28.7 ~ 4.601E+08 -23.6 ___ ~ ~~~~!Q~ __ -~S 411- 3880E+08 
!.!.~:!!!~~~!~tha~~ ~~!~~~~) . 1920E+07 2B.5 1.486E+07 -22.6 1 062E+07 -447' 1 254E+07 
~_ro_m~~~_____ 1~~~§.:!:~ 18.4 1:7~~§~~~j 19.3 jj~~~8 -- _ -6 ~: ' 1421E+OB 
l,l,~,~:!~!rac!!!~~!~~~ne ~.~7~§!~7 _ _ 2B.4 7S7~~~g71 24.7 ~'?:~Q§+07 _ -S 31 6.S24E+07 

IXCAL7AWK4 2 

%0 
79.2 
-2.0 

8.7 
10.S 
10.3 
10.7 

-46.5 
-12.0 
-3S.S 
-34.7 
-2.8 
7.4 

09/09/97 

9 
076R0201 

RRF % D 
1.750E+04 
3.800E+05 -------
3.346E+06 

-16.1 
96.7 
46.1 

6.080E+05 21.S 
8.942E+04 -79.4 
S.460E+OS -18.S 
1.728E+06 -S8.6 - -------
3.SS8E+06 -36.8 

09/10/97 

10 
016R0101 

RRF 
1.084E+04 
1.287E+OS --------- -
2.787E+06 
7.104E+05 
1.5S1E+OS 
6.400E+05 
1.762E+06 
6.SB8E+06 

". D 
-48.1 
-33.4 
21.7 
41.9 

-64.3 
-44 

-S7.8 
17.0 

2.S73E+06 13.0 2.99SE+06 31.6 
. -------. ----- ------ .-. 

4.463E+OS 12.9 S.19SE+OS 31.4 
1.274E+06 179.8 9.994E+OS 119.4 
2.3B1E+06 -IS.6 1.395E+06 -50.5 
8.960E+OS -29.S 6.982E+OS -4S.1 -------- - _._------
4.S3SE+OS -IS.6 2.B73E+OS -46.5 

... _._---- -- ._--
6.611E+05 -32.3 4.820E+OS -SO.6 
6.611E+OS -32.3 4.820E+OS -SO.6 
7.07SE+05 -39.1 6.568E+OS -43.5 

. _._----- -- --- -.------
7.07SE+05 -39.1 6.568E+OS -43.5 

008F0101 

RRF ".0 
2.487E+06 SO. 1 
2.001 E+07 92.S 
9.000E+06 4.4 

.. -------
2.139E+08 15.7 
S.881E+08 IS.4 
3.676E+09 IS.9 
5.184E+06 -36.5 
2.487E+08 -IS.6 
4.887E+08 -18.8 

i·~~~~~97 i -17.B 
~. ~ ~Q§+~~ I -22.7 
4.2S9E+07· -29.9 

016F0101 

RRF % 0 ... -_._-- ------
2.363E+06 42.7 
1.366E+07 31.3 
8.611E+06 -0.1 
2.027E+08 9.6 
S.S73E+08 9.4 
3.4B3E+09 9.8 
6.932E+06 -15.1 

.. _------
2.704E+08 -B.2 
4.132E+OB -31.4 
1.33SE+07 -30.5 
- -------
1.2S2E+08 -14.3 

. - -------
5.07SE+07 -16.4 



CONTINUING CALIBRATION SUMMARY - EXTERNAL STANDARD METHOD 
September 2 through 19, 1997 

DATE: 09/10/97 09/10/97 09/11/97 

2 3 
INITIAL CALIBRATION 019R0101 OllR0101 049R0101 

_ .-,-P,::ID:.:C=-O:::.M::::...PO=UN~D::,S=--_---i-A.:..:VE=RA::.:.::G::::E:::=-R::.R::.F,----,%::...:::R:::.SD=---:-r-r---.:R,::R,::F_--.-,-".:,D::.,c-,._ RRF % 0 RRF % 0 
vlnli chloride 2.OB7E+04 44.9 2.00BE+04 -l.B _ 1.217E+04 -41.7 1.170E+04 -4l.9 

aceton!.lcoelutes) __ .. ___ ~_~!:9l2E+05 _~~_ 40.5 2.91BE+05 51.!I_~~7E+05 __ ...:.17.:.:9::.:.l=+-+- 3.507E+05 B1.5 
tr!.n~:~!~-dlchloroethene 2.290E+OS 3?i _~~37~~ -='!!:.Q _ 30~~E+OS 33.B 1.613E+~ __ -2_9._5 
cls-1,2-dichloroethene S.006E+05 12.B 4.B65E+OS -2.B 9.72BE+05 94.3+-.l-_1:.::.2::::2:.:S.::E..:..+0::,:S:I---=.14.:..4::..7+-I 
~~~~~~ disulfide Icoelutes) 4.347E+05 3B.3 7.46BE+041-~~~ . .i~~E+O~ 12.S 5.16SE+05 lB.B 
2:~uta,!~~!.!coelute~! S.S97E+05 3B.3 1.334E+05 -BO.~ ~.~ .?,~~~!~ 13.0 7.9BlE+05 19.2 

-22.2 
-40.7 
14.1 -----_. --
13.9 

2-h..!'~~~~!. _ 4.554E+05 34:~ _'--).?~ ---=~~:~ _ . .Jc!~?~+OS ~~9 1.0BOE+OS 137.1 
-39.6 ~!!"~c:~loro!!~~,"eE!Q~MDI:~~,B21E+06 __ ~ _~)5E+OSI-:~~~ _. !:.500~+OS -46.B 1.704E+OS -----

~~~~!'!~~~!. ___ . 1.272E+06 21,~ _~~3E!~ _...:!i~~ _ J26~!~~ __ ~~~ ___ 7.97SE+05 -37.3 

~~I!¥~!'!!1zene ______ ._.__ 5.371E+05 2B.7 3.9B3E+05 -25.B _~~~2E!~ -22.9 3.B4BE+05 -2B.4 

~-l(yl!!!,..!'_!c:~~utel) _______ 9.763E+05 ___ 55.71-_ .2.QB1E!~ __ :~?~ _~~~§!Q~ ___ -59.~ _ 3.542E+05 -63.7 

~-l(yle~'!Jc:~~!utes) 9.763E+05 55.7 I- JO~§+05 ~?:~~~~§~~~ -59.4 3.542E+05 
~-xyle,!~ !c:~~~~~! 1.1S2E+06 _._~~~ __ 6.51!E+05 -44.0 . _?Q~~§!~~ __ ..:39~._ S.B19E+05 

-S3.7 
-41.3 ----- ---

~,¥re,!e !c:~~III!~~L ______ '----.!J~~OS ____ ~~.~ '---_ ~!~!~ _:4~~ 7.056E+05 .. _:~~:~ __ ~19E+~ -41.3 

INITIAL CALIBRATION 019F0101 033F0101 
%0 

049F0101 
RRF %0 :::.EC:::.:D:::.~C . .::O:"M~P~O~U.:..:N=D:::,S ___ rA.:..:VE=RA::.:.::G.::E-,-R::.R~F._%:.:-,-R:.:S=D: __ ~~~R.:..:R~F_ %0 RRF 

bromomethane 1.65SE+OS 77.4 3.169E+06· -91.41 j 2 659E~06 
1;~I~h-_~~-~-~ili~!_ ~ ___ .!:O-4-0-E+-O-7 -=-_ 59.4 1.31~_ ~~ ~ ~!~~~~!~ 

-=60:.::.6=+-_l-_2_.3_65_E:!~ _ 42.8 

~~!~yl~,!! c:!,~~rlde _______ ----.!,621E+0~ ____ 3~!. _ 9.354E+06 B 5 9263E+06 

chlorofonn IcoeluteB) 1.B49E+OB 4B.9 ._-51·.497223-_EE+!-_00BB·- S6~·4§ L I ~~ Q~-SB~_ BB-_- §E-_ +!~~~-8~ 
~:~-,1-~~~-~~r-;'~hanelcoelutes) 5.095E+OB ___ 48.7 _ I 
c:ar~on !~t~~c~~~r!!!! Icoelutes) 3.173E+09 ____ ~~.~ __ 3.3B9E!~~ 
1,2-dichloroethane B.1S4E+OS 30.2 3.520E+OS 
-.~ .. _--- _ .. __ ._--_. . ... ~--. -------- ------

s.8i 3.555E+09 
- - I . 

4.191E+06 -56.~! 

!ric:hl()ro_e!!1~nl! !ECD! ___ ._. ___ 2.947E+~ ___ .3~~ __ !.9B9§!~ . -32.5: 2.B23E+OB - ------ ---. 
l!etrachloro~then! !ECD) Icoelut _._ 6.020E+~ __ . __ ~~? _ i~~~~!~ 

1 !'l'2-trlc:!,I~roetha,!~ !coelutesl. ___ !,920E+O? f---~~~ __ ._!.36~§!Q? 
.bromof°rtTI ___ __ !.462E+OB -----~~:~H~:~Q~§!~? 
11,1,2,2-tetr~chloro~!~~I1! . _ __ ~Q~§!~? ______ ~~~ _i,~~Q§!Q? 

-29.9 5.0S2E+OB 
-2B.9 lS35E+07, 
-35.7 1.326E+OB 
-27.6 5535E+071 

IXCAL7SWK4 

55.9 
7.5 

11.8 
11.S 
12.0 

-4B.7 
-4.2 

-15.9 
-14.B 
-9.3 
-B.9 

9.60SE+06 
9.383E+OS 
1.74SE+08 
4.801E+OB 

-7.6 
8.8 

-5.S -----
-5.8 

3.001E+09 -5.4 
.. -------- ---- .-

4.837E+OS -40.B 
2.5B8E+OB -12.2 
4.309E+08 -28.4 ----------- -----
1.392E+07 -27.5 
1.284E+OB -12.2 ---------
5.400E+07 -11.1 



NUMBER 1 NUMBER 2 NUMBER 3 

area 
+04 11495 
+OS 135761 
+06 250281 
+OS 

-------
_~7608 

+04 87608 
+OS 262825 
+06 306766 
+06 65376 
+06 

----
594018 

-05 ,I>"S94Q18 
06 ~!l?~ -06 104827 

-06 --------
20160 

OS 
.-._---

53482 
OS 

-----
171575 

OS ;jd,171575 
OS 198417 
OS ·,d~17 --

09/03/97 09/03/97 
ECD COMPOUNDS 024F0101 area cone. 041F0101 area 

!.!-dlchl~~~!!!!!~! -. 9.9S2E+06 1497282 15 f077E+07 --1615534 -
bromomethane ____ . ---= ~j:- 2.419E+06 1814167 75 2.972E+06 2229199 

~!!~~!!~~!orlde _ _ .. ~ .--_ - 9.S63E+06 -1912682 ---20 9.32BE+06 .-- ----- . 
chloroform (coelutes) t 1.9B3E+OB 21811400 11 1.B67E+08- -------
~.~!!:~I~~~roetl!!~! !~o!I~~ _ - S:4S3E+08 # il11400 '-4 S.134E+OB - 37274 
~~r~~ !!~~!!~rI.~! !~oel'!t4!!l _ i3.408E+092 8400 0.64 3.209;'+09 ,'0537 74 Q.~~_~i~~~~~~~~~ ~mm~~-
~!~:,!!~~!~roeth~_n~ . I if.101E+07 2201663 207,955E+06 
!r~~I~!!!!~!!~~Q! __ 1_ ji432E+OS 4863519 --2 2.424E+OB 4848361 
tetrachloroethene (ECDI (coeluttsl 14.792E+08 10062600 -2_1 3,951E+08 - 8296242 
1.1.~:!;i~~!ir~!~-l!;;e !~o~l~i!!i". ~ 11.548E+07 0062600' --65 1.276E+07 , 8296242 
bromoform '1A77E+Oa 2954508--21:42SE+08 2850611 
~.1.~,~.!e!r~~~I~r()!!~~ne7.165~+071 !~2~~!~ =-~ 6:~QE+07 1279980 

IXCAL7AWK4 

09/04/97 
cone 075R0101 

75 1.533E+04 
69 1.96BE+OS 

r---1~ 1.669E+06 
5.B41E+OS 15 

102 8.589E+04 
66 3:982E+OS 
10 3:068E+06 
2 3_269E+06 

17 3:494E+06 
98 6_061E+05 
40 1:5S4E+06 
2 5:241E+06 
2 1.008E+06 

10 5.348E+OS 
20 e:579E+OS 
20 8.579E+05 
20 9.921E+OS 
20 9:921E+OS 

NUMBER 4 

area 
11495 

135761 
250281 ------

~~ 87608 ---
262825 -----
306766 
65376 -----

594018 
~F '.i~.' 018 

~??~ 
104827 

... -~-----
20160 -------
53482 

171575 
'<ili~ij515 

198417 
iLi,'4hi!ta4j"t 

NUMBER 5 

09/05/97 
cone 094R0101 area 

752.1S0E +04 16126 
69 
15 
15 

102 

f--~ 
10 
2 

17 
98 
40 
2 
2 

10 
20 
20 
20 
20 

+OS 313862 
+06 --- 470794 
+00 -----NA 

~:S4~~ 
3.139E 
O~OOOE 
[OOOE +00 ---NA 
[OOOE +00 - NA 

[OOOE +00 ------ -NA 

5.22SE + 06 -- --1 04498 
+06 529381 3:114E 

s:462E +05 ---529381-
1.303E +06 521273 

+06 ---45182 2:259E 
+06 27588 
+00 NA 

J:~Z~~: 
O.OOOE 
O:OOOE 
O.OOOE 
O.OOOE 
O.OOOE ----

+00 NA 

+00 , ,_"" lilA 
+00 NA 
+00 NA 

area 
1818565 
1508290 

1226202 



NUMBER 6 NUMBER 7 NUMBER 8 NUMBER 9 NUMBER 10 

PID COMPOUNDS .-.. _---_.-
vinyl chloride 
acetone (coelutesl --- --
trans-l,2-dlchloroethene 

f--
cls-l,2-dlchloroethene 
~arbol1.~lsul"de ~oelutes, 

~-!!utanone.~~!ulesL 
benzene ---_ ... - -----------
~~!!!~~~.!I!! ~: ~DL N/AI -_. 
~Iuene Icoelulesl .,_ 
~:.'!l.!!!!r!:!:penta~ne ~~!!~~ ~ 
2-hexanone ------_._. 
~!.~chloroe!!!!'!1.!~!Q: MOL NI ~I 
chlorobenzene ---------------- --
!'!.~}'Ibenzene ._ ....... _ .. __ . 

09/05/97 
cone 098R0101 

75 1.847E+04 
69 6.S64E+OS 

-"-
"4:070E+06 15 

-. 15 S.1S7E"!:~ 
102 7.S00E+04 
66 1.2B3E+OS 

. ~E. ~~BE+06 
---:~ J~?SE+06 

17 3.841E+06 
98 ~f+OS 
40 B.449E+OS 
2 1.4S6E+06 
2 9.296E+g~ 

10 4.B27E+OS 

area 

13850 
452922 
610561 

e-. 7~~ 
76495 
84706 

128822 
39498 

652896 
~js2a96 

337962 
29118 
18592 -'--
48270 

1!!:~len~.~oelutesl .. __ . _____ ~ !4?SE+OS ..... 148707 
le~)'!ene ~oelutesL_. .20 7.43SE+OS ~487Q7 
~~}'Ienel~oelutes'. ____ f-- ~~!E+OS .. ,148819 
Isty~~~ I~~!!ute~_ .. _____ ~Q.~1 E+OS "·,:;148819 

09/07/97 

75 1. 4" 10571 
area 

69 2. S 145213 
-c--' 

cone 023R0201 
409E+0 
105E+0 
650E+O 
738E+O 
13SE+O 
SG6E+0 
411E+O 
529E+O 
376E+0 
122E+6 
115E+O 
859E+0 
424E+0 
943E+O 
609E+O 

609E+j) 
358E+j) 
35SE+O 

' .. - _. 
15 3. 

c---
5. 15 

~~2 9. 
----'-= 

6: ---To 2. 

6 547434 
5 86065 
4 93206 
5 453158 
6 --241059 

2 2. 6 -50575 
17 2: G-'403974 
98 4. 5 ',iii; 403974 
40 .f: 

-~ 1. 
2 S: 

5 324582 
G 37178 
5-'16847 

10 3: ~~=-j94~~ 
20 3. 5 72183 
20 ~, 
20 3. 

~ j,~;721113 
5 67151 

20 3: 5 . 67151 -

09/09/97 
eone 075R0201 

75 1.7S0E+04 
69 3.BOOE+OS 
15 3.346E+06 
15 6.080E+OS 

102 B.942E+04 
S.460E+OS ~ 
1.72BE+06 

area 

13128 
262181 
501877 
91207 
91207 

360329 
172754 ~E. 

2 3:SS~~gg. 71156 
f--:j1" 2.S73E+06 r--437339 

-~ ~:463E+OS i\~;i4a7331i 
40 1.274E+06 509767 
2 2.3B1E+06 47625 ----

B.960E+OS 2 !~ r--' 4.S3SE+OS ~ 45352 
20 6.611E+OS 132228 
20 6.611E+OS ti1iil322211 
20 7.07SE+OS 141503 

-20 7.07SE+OS :".ri 141503i ----

09/09/97 
cone 075R0201 area 

75 1.7S0E+04 13128 
69 ~9g~ 262181 
15 3.346E+06 ~!~! 
15 6.0BOE+OS 91207 

B.942E+04 102 91207 
S.460E+OS 

f----. 
66 360329 

.. ~ J;72BE+06 172754 
2 3.SSBE+06 _!!~56 

17 2.S73E+06 437339 
98 ;i463E+OS /;437339 
40 1.274E+06 ~~ 
2 2:381E+OG 47625 

f---
~:9GOE+05 2 f--.!!920 
"4:S3SE+OS 10 45352 

20 6.611E+OS 
r-132228 

20 6:611E+05 ------_. ~cid32228 
20 7.07SE+OS 141503 
20 7:075E+OS i' 141503 -------

09/10/97 
cone 016R0101 area cone. 

75 1.0 84E+04 8130 75 
69 

r-~~ 
15 1----

102 
66 
10 
2 

17 
98 
40 
2 1-. .-
2 

10 

Jl 
2.7 

B7E+OS 88774 69 
87E+OG 418108 15 

';:1 04E+OS '106556-15 
1:5 51E+OS --158193 --"102 

OOE+OS - 422425 '66 
62E+OG ---176154 ---10 

6.4 
1.7 
6:5 BBE+06 --13176"6"--2 
2:9 95E+06 ---509129 17 
5: 1 95E+05 J 509129 98 
9.9 94E+OS 399778 40 
1:3 95E+OG --27897 2 
G.9 82E+05 13963 2 
2:8 73E+05- 28729 10 

20 ~~ 
4.8 

20E+05 -'--- 96404 20 
20E+05 96404 20 20 

.... ~~~ 
206.S 

6BE+05 131355 20 
68805' ; 131355 20 ---.. - --

NUMBER 7 NUMBER 8 NUMBER 9 

"---l--J~~r '---'j "l---.-,]~J·····- 1-'-,1---1 I 
I-~~~ ~=--- . __ !-~-~~==··-·T·~~J 

09/05/97 09/07/97 09/09/97 09/09/97 09/10/97 
ECD COMPOUNDS cone. 098F0101 area conc. 023F0201 cone. 016F0101 area cone. 

I
brOmOmethane 75 2.4BOE+06 1860069 15" 2.757E+06 
1,1-dlchloroeth8~ . .... _ 15 f2"'9""1 E~+""0"'7;+--"-19;;.c3-"6-'-164~-1s 1.032E+07 
meth}'~~.chlorlde .. _.__ --20 1.199E+07 2397173 ... 20 9.S23E+06 

~~~~form Icoelutes,-11 2.262E+OB-11 2.13SE+681~m~f~~llrn~liJmii~~1 ~! !...!-trlchloroethanelcoelutes) --4 6.222E+OB ----4 5.879E+OS 
~arbontetrachlorlde Icoelutes, .. _ --0:-64 3.BB9E+09 --ii~64 3.674E+09 --;;~~t-i'~~j~~~ 
~,2-d1~loro~thane _. '_'. __ ._ .. _ 20 S.94BE+06 20 9:711E+06 j-=C::-~;~.--=-= 
tr!!:!!!~~ethen8 (ECQl .... _ _ 2 2.721 E+OB --2 2:66SE+Oa' . 
tetrlle~~r~~I~.!~~j~~Ql~~!!ut s .-2".1 4.601E+OB 2.1 3.288E+OS ---f-.-

1,~,~-lrl~~!~r~~tII~ne !!=~!Iute~l -. -65 1:4B6E+07 .- 65 1.062E+07 
bromoform -... - 2 i:744E+OS' 3487250 2 1. 365E +08"", :.-o:;"'--'-''-=-'-'l 

-75 2.363E+06 --i772581 75 
15 1.366E+07--2048722 15 
20 8.611E+06 '-1722232' 20 
11 2.0:27E+OS22293900 11 
'4 5.573E+OS >,222939OQ 4 

0.64 3.483E+09 1f,'~293900 064 
. 20 6.932E+OG 1386376 20 

-2 2.io4E+OS··5408862 2 
21 i4.132E+OS 8676971 21 
65' 1.335E+07 r-;as76971 65 
2 ' 1.2 52E +08 2504420 2 

l,f,~,~:~~~~~!~r~t~~~e _~ = . ~ 7.S?§E+07 1515156 2 5.750E+oi 1150006 2' 5075E+07 -- 1014937 ? 

IXCAL7A.wK4 2 



NUMBER 1 NUMBER 2 NUMBER 3 

1

_- -- . 

---.~-

09110197 09110197 09111197 
PIO COMPOUNOS 019R0101 area cone 033R0101 area cone 049R0101 area cone 

';IOyl ~hlorlde 2.008E+04 15058 75 1.217E+04 9125 75 1.170E+04 8778 75 
acetone (coelutes) _ 2.918E+05 201370 _~ ~:397E+05 372371 69 3.507E+05 241997 69 
~n~:1!2-dIChloroethene 2.037E+06 305617 ~5 3.064E+06 459586 -.!~~3E+06 241997 15 
cls·l,2-dlchloroethene 4.865E+05 72978 15 9.728E+05 145~~ 15 1.225E+06 183790 15 
~~!!:Imde (coelutes) 7.468E+04 -76176 ~ 4.896E+05 499415 102 5.166E+05 526882 102 
~buta!lC:>I1~!coelutes) 1.334E+05 88055 66 7.567E+05 ~4994!~ 66 7.983E+05 526882 66 
benzene 1.247E'!'gg e---!~467! __ 10 ~~38~+06 ,--_1638!~ I--.!.Q ~48E+06 324849 10 
~~I~~!!h~n-;(PID.MOL NlA) 6.865E+g~ I-!~?~' _...1~~:!:06 ~~!468 f--~ 3.339E+06 66782 2 
!olu~,!! Icoelutes) 1.787E+06 303794 17 ~F+06 449702 17 ~:597E+06 441465 17 
~ethy~~!:eentanone(coelutes 3.100E+05.~i303794 98 ~f+05 'ij.~~:~9702 98 4.50SE+05 " " 98 
~:..hexallone 1.732E+051-69283 40 1.197E+06 ~78956 ~ 1.080E+06 431954 40 
~!"&...£!!!c:>~~theneJPIO:.~OL_!!!~ 1.215E+06f- ?~~~ _? !:.§00E+06 _ .. 3000~ __ .. _~ !-704E+06 __ 34080 __ ~ 
~c:>!!,!>enzene __ 3.953E+05 f--- ?~Q~ ___ .?. Z·261~+0§ ___ !~~~? __ ~ Z:~I6E+05 15951 2 
!!.~~~nzene ___ .. _____ ~~+05 _~9830 10 4.142E+05 __ .. ~!~!~~Q~,848E+Q~ 38476e--!Q 
~.xyle"-~.~~ 7.081E+05 . 141624 20 ~~:!:Q§ .79299 203.542E+05 70838 20 
~~~ (coelutes) 7.081 E+05 ~141624 20 ~~E+05 I~,,;).l\l; 7$299 2o~:542E+05 20 
c:>:~yl~~ !~c:>elutesl 6.511 E+05 130229 20 I,Q56E,:!:Q§ ~~;'I--~ ~:819E+05 136373 20 
sty~I1~Ic:oelutesl 6.511E+05 ;)130229 201,05§E+05 .. 141113 2o§.,819E+05 J" 20 

L
" 

. ---_. 
ECO 152 AREAS 
ECIO 153 AREAS 

ECO COMPOUNOS 

IXCAL7SWK4 

1107008 



INITIAL CALIBRATION SUMMARY - EXTERNAL STANDARD METHOD 
September 19, 1997 

PI[) COMPOI}Nn!'l 
Ivlnyl ~Iorkl. 
Ilcetone 

level 1 Jevel2 level 3 level 4 level 5 

RELATIVE RESPONSE FACTORS levall level 2 level 3 level 4 levelS 

STD.l STD.2 STD.3 STD." STD.S 
023R010l 02 .. RCllM 025R010l ~2IR010l lliR01C11m. @@~ % RSD area cone. area cone. lrea cone. area cone. area corn:. 
1.5921:~ I L373E+04 L56OE-HM 41.0 3878 25 11317 --'=:::;~50-"==:'482"-3--'-=::::':==-75-'~3728:,--r=,'=r00--='=8935c----,r=,~ 50 

NA 18.017E+04' 5871=+04 13.163E+04 '6:171:+04 4.8S1E+04 50.9 t-IA II _'57'4 --'!.II 38553 68 52821 167 71988 273 
'trans-l, 
cls-l, 

1.008E+06 16.601E+05 1.120E+OS 16.786E+OS 14.770E+05 7.471E+05 28.4 25185 2.5 33006 5 138785 15 ~ 45 4292n 1_' ~ 
--+--+':==':IA;;-=:'''-E'=';'::+-~~5'="'"7E+I==+I'~.==:33==1:~++=.'-';-16~=8::E:+(J·,=-"f-'.9051:+<lS 12.7 NA 0 12754 5 34009 15 73507 45 105094 ~ 

carbon dlsulnde 
. rcoelutes1 

benzene 

lolul!n~ 

!-hexlinone 
(PID - MOL NI", 

1m-xylene IcoeIUl""1 
Ip-xylene 
lo-xylene 
Istyrene· 

ECD COMPOUNDS 

IXCALB.wK4 

1.1' :+OS :+ :11:· a7I!17E;+O nell 13. 12.7 '~., 102 203 254 
l.n :+05 391:... ~91:+ . ,16E+O 261 13. 14148 8.2 29080 16.5 88345 6 184lm 132 233814 165 

I B.6E :+05 JOE+' !Ol:+ . :93E+0 .1991 !6'" 8680 .1 47837 109986 l' 236951 15 373238 25 
1.0 1.094E+' 1.62BE· 12.(.lI.A .II _ 10121_ 21879 80327 4 181817 ..! 

4.BS :+()f; ,605I=+O! 5.: 36E+05 1.!j60E+0 9.! _~96 _33931 ~ 78280 1 130110 28.9 243194 42.4 
868 :+04 IB.768E+ 'QR8F+0< .!38E+04 1. )01E+05 16!iBF+O 9.! 10. ~!l8 243 

NA NA' !i?4F+OI ,QSF+0511.755E+05 1.301E+05 39.0 NAO NA _~ ~ 40 111887 80 175531 100 
.~_ 4.795E+05, ')S!iF+05 : 6S~ :+II!i 11.671E+06 9.109E+05 58.3 NAP' 4795 _-+'_-,1~2529:_t-_-=+ 22-...:;~~~77~:-- -----4 ~~.' ~_~..! 

4.916E+OS 7~F+II!i 12.6 :+05 ~!i:i'Q==gF:+';'n;n~!i+-:3<" .. 7;2=0E'""E+=-=05+---= 32:' .. 47 f-+---'N""'A--- ---'0 --4916 1 5507 ,~. "=. 

. . 30 1---'=50 .n!; :... .A~"'. 5.2! :+115 . 2 10: 

level 1 level 2 leve13 level 4 leve15 

area cone. area cone. area cone. area cone. area cone. 

Elu.l::_1-_~:~Eli~ __ [J[r:-~: 1:3 
STD.2 STD.3 STD.4 STD.S 



CONTINUING CALIBRATION SUMMARY - EXTER AL STANDARD METHOD 
September 19 to September 31,1997 

DATE: 09/20/97 09/21/97 

2 
INITIAL CALIBRATION 093R0101 006R0101 

PID COMPOUNDS AVERAGE RRF % RSO RRF % 0 RRF %0 
2.402E+04 . S4~r- 2.39SE+04 S3.7 

09/21/97 09/22/97 

3 4 
026R0101 02SR0101 

RRF %0 RRF %0 

2.129E+04 36.S 2.029E+04 30.1 

6.074E+04 2S.2 7.064E+04 4S.6 

S.960E+OS 19.9 

vin I chloride ._+_. 1.560E+04 '!~. 
acetone (coelutes L____ ... .,;.4.,;..S_S1c..;:E:..+..o.04+.....o..S0_. 9++.oc3 . ..o.S4....:5c;::E,+_04-'-'-f . ....;.2o.;,.O . .:..71--!--=-S.:::2..:.44o::E:..:+.::.04.!.f---..:8::,.1.!.f--+-....::.:.:..:....::::.:..::...:.t-:='t-+-....:.:::=..::=.c.::'-:'t.--..:= 
trans-1,2-dichloroethene . __ .1.471E+OS 2S.4 6.129E+OS ..:!!,O 6.32SE+OS -15.3 8.160E+OS 9.2 

cis-f,2-dichloroethene 1.90SE+OS 32.7 3.21SE+OS 68.8 1.S12E+OS -4.9 1.842E+OS -3.3 1.612E+OS -1S.4 

09/22/97 

5 
048R0101 

RRF %0 

1.983~~ 27.1 
"'-I--

6.70?~ 38.3 
I--

S.321E+OS 11.4 

1.601E+OS -1S.9 
I-

8.S90E+04 -13.3 S.174E+04 -17.S S.6SSE+04 -12.6 carbon disulfide (~Q.elutes) ... 9.909E+04 13.0 6.7S9E+04 ~~ S.947=-E+-,O:...:4+_-4-,-,-0.c.:;0+-+--=~:::......;;..,;t----'-~t--t---'--'-~~+--'-'~'--+_:"";'-=--'--t--....,-:~j---j 
2:j)utanon~ {~Q.~!!!!~~I __ ._.___ 1.S2SE+OS 13.1 1.04SE+OS -31.71_,~9.-'1.9:...:0,=E'-+0.:.4~\--_-3:..:9.-'.9++-_1~.3:..:2~7-=E_+0:...:S.;_....:...;-13.1 1.263E+OS -17.3 1.33SE+OS ~~~_ 
benzene 1.199E+06 26.7 7.200E+OS ·40.0 _ 7.44SE+OS -37.9 9.9S2E+OS -17.01--__ S.289E+OS -6-300.'39 I-- '-~1.'-060S4SEE+~OQ6~ . ...:!~:~ 
frichiOroi!thel1e·~!!FMDi. N/A) 1.62BE+06 42.0 2.723E+06 67.3_ 4.713E+OS -71~.1t--t---,,1.c.:;0=..:24E+06 -37.1 6.463E+OS -3S.3 
toTuene (coelutesl __ 4.960E+OS 9.S 6.61SE+OS 33.4-'-1 f---+....:6::...4:...:4.1E+OS 29.9 4.203E+05 -1S.3

1
- 4.SSSE+OS -82 1--t--4 S64E~0s -~B.O-

4-me!'!Y!:-~pentanQ.!!~J~Q.elu~~l __ .B.6SBE+04 9.9 1.147E+OS32S 1.117E+OS 29.1 7.291E+04 -1S.S:- 7.901E+04 -8.71--~916E:;:04--=S:S 
2-hexanone 1.301E+OS 39.0 1.7S1E+OS 34.6 __ . .:.:1 . .:.7:6o,:6:::E:.c,+0::.:5't-....:3:..:Sc."7-+--+-·....:S:.::.2=.:0:::8:::E+....:0,-"4 -36.9 ·-9:450E+04r-.:27.4c-1-.8.~SSE+04~.~ = 
teirachloro~then~I!,!Q: MD!,. N/A) 9109E+OS SS.3 1.S7SE+06 ~~ _ 1.273E+06 39.S 3.627E+OS ~~_ 8.701E+OS -4.S - 6.169E+OS ~~~:~ 
chicirOiieniene ._. ___ ._ .. ___ f--.3.720E+OS 32.4 S.S6SE+OS 57.7 4.306E+OS 1S.7 2.S80E+05 -~Q2 3.774E+OS 1.4 3.141E+OS _~1S.6 __ 
e!!!y!!>enzene 2.392E+OS 2S.S 3.0S3E+OS 27.6:= ~:339E+OS 39.6 2.190E+05 -S.S 2.903E+OS 21.4 2.161E+OS -9.7 
~~Iene (coelutes) .=~=~=-._-. _ -~_ .. 3.93SE+OS 43.4 S.313E+OS 34.9 S.B48E+OS 4S.S 2.83SE+05 -27.9 3.532E+05 -10.3 4.117E+OS "4.6-' 

, -----
P:!}'!ene Icoelutesl ____ .... __ 1---3.93SE+OS 43.4 S.313E+OS 34.9 5.B4SE+OS 4B.S 2.838E+OS .~7.9 __ 3.S32E+OS -10.3 4.117E+OSI--'~~_ 
Q.:!}'!~ne ~elu~~L _____ . ____ '-_ S.2S3E+OS 26.1 S.S93E+OS1 ":2::::. 2=-t-.;.....=5.:.;".765 E+OS 9.7 S.735E+OS __ ~~ I-- _.....!?17E+O~ _!:!I-- _~.46~~OSI-.~Q _ 

s ~~~oelute~l. _. ___ ._ . S.253E+OS 26.1 S.S93E+OS ...:.1:::2.-=2.1.......L.::5~.7.::.6S~:E:...+..::0.::.SL--'9:.:.7.:...L.-L.._.=.:S.~73:..:5==E'-+=05 __ 9.2 _. S.717E+OS B.B S.463E+OS. ~~ __ 

INITIAL CALIBRATION 093F0101 006F0101 026F010l 028F010l 

ECD COMPOUNDS AVERAGE RRF % RSO RRF ';' ::.O.---,--...;.R""Rco..F_,---"%:...:O:....,_ RRF " 0 

r-~ bromomethane -I-' 3 . .::.90o,:9:::E,-+0.:.:6+-,7:...::3cc·6++2::..9=.:34=E-'+0o,:6:t_-=..:2~! _r-~.087E+06 -21.0 .. 2.7SSE+~' -29.S. 
1,1-dichloroethene---"'-- ·1.463E+07 66.9 1.2S7E+07 -14.1 __ .!:~~!~I-' 1.2 1.907E+07 30.4 
meth leneCiiiOride- -- 9.-'-35:.:4:::E:.c,+0::.:6+-'2:..:6

cc
.7+-+-1.:.:.0=1:.:.6-=E.:..:+0:.:7+-:"':S·.'6':' 1. 143E+07 22.2 1.079E+07 15.4 

RRF %0 
3.473E+06 -11.2 

2.0SSE+07 40.6 

7.74SE+06 -17.2 

~!oroform Icoelutesf::~_== .=-= ='~~OSE+OB 61.4 1.097E+08 -52.4 21S9E+~!~1 ____ 2_.S_7~~!Q8 "11.7 -
~!!~ :!!"ich!Q.roeth~~~ Icoelutesl _ _ 3~.:934579EE++009S 61.2 3.01BE+08 -S2.S. ~~~~~~ -6.S - ·'!:Q?~~9B_- i' 1111.·8S 

carbo~~!!achlo!l~~ (coe!!!!~~) ._ ._ 61.S 1.S86E+09 -52.31-- 3.711E+09 -6.2 .~:424E+Q 
1,2-dic!!!oroe!!!an~ . . -f- ~ ~3E+06 ,-.lS.0 3.00SE+06 ~~1f- ~!72E+06 r-......!~.~ __ _~.S4~~Q?: ~~~:~I 
tri~hlo~ethene{!;~QL . . 4 ~~~~E+OS_)1.9 2.65SE+OS "':?~I--~~Q~!Q!_E~ . 3.723E+OB _~~~; 
~!!~~~Ioroethen~ 1~~Q)~Q.~J~~sli - 5361E+OS 10.9 4.1S3E+OS -22.S 4.761E+OB -11.2 S.117E+OB -46' 

~!! .. ~~trich!Q.ro~~l!ne (co~!~!el!ll -.~= 17i'!E+07 _.!£~ __ :I~42~+ii7 ~!~ .~~~~§~~1Q:l.~~~~~~Q7 .:i:4' 
bromofonn i _ 1.34BE+OB 39.4 1.3S7E+OB 2.9 1.405E+OS 4.31 1.499E+OB 11.2, 

!;£~~II!!~aai!Q.~!!tha~~ ... _ 6i~!~!07 S9:1I-4.8s7E:;:Q1. ~~~:Q ~ ~~~~~~~i i . j.~~~~~Q7 -22:1: 

-
2.476E+OS 7.4 ... 

6.80SE+OS 7.2 ... 

4.255E+09 7.S 
7.B53E+06 74.4 

3.S91E+OS 2S.4 
I 

I 
S.407E+08 0.9 

.. _---~--
1.747E+07 2.1 ------ ,---
1.SS2E+OB 1S.2 

~---

! 6.312E+07 -6.4 

IXCALS.wK4 

c-. 

-

. -

048F010l 

RRF 't,0 

1.S71E+06 

2.2S2E+07 

1.00SE+07 

2.3S1E+08 ---
6.466E+08 -
4.041E+09 
2.019E+07 

-

-52.1 

55.9 

7.4 

2.0 
1.8 

2.1 

.-
_ . 
-

34S.5 

r--2~9E+Q~ ... 

r---!960~!.Q~ . 

4.0 

·7.S 

c----.!:~Q~~Q? 
1.492E+08 

-64 

10.7 --.------- ... 
6.074E+07 -9.9 - :1 



CONTINUING CALIBRATION SUMMARY - EXTER 
September 19 to September 31,1997 

DATE: 

PID COMPOUNDS 
vinyl chloride 
acetone (coelutes) 
trails-1,2-dichloroethene 
cis-1,2-dichloroethene 

~i!!!ion ~~~Ifide {~oelutes) 

INITIAL CALIBRA liON 
AVERAGE RRF % RSO 

1.S60E+04 41:~ 

--~,~~ 50.9 
7.471E+OS 28.4 -
1.905E+OS 32.7 
9.909E+04 13.0 .-
1.S28E+OS 13.1 

09/23/97 

6 
062R010l 

RRF %0 
1.9SSE+04 2S.3 
6.086E+04 -~ 
~~~~ 10.9 

_1.3!9E+~~ -30.8 
8.904E+04 -10.1 -------
1.376E+OS -10.0 

-

09/24/97 

_. 

7 
086R0101 

RRF %0 
2.124E+04 36.2 
S.947E+D4 22.6 
7.92SE+OS 6.1 
1.480E+OS -22.3 
6.887E+04 -30.S 
1.064E+OS -30,4 

09/25/97 

B 
006R0201 

RRF %0 
2.144E+04 37.4 
S.837E+04 2~:! 
7.396E+OS -1.0 --
1.400E+OS -26.S 
7.S7SE+04 -23.6 ---
1.171E+OS -23.4 

09/25/97 09/25/97 

9 10 
009R0101 032R0101 

RRF % 0 RRF % 0 
+04 22.4 1.627E+04,~ 

r-r--
1.910E 

+04 SS.7 3.399E+04 -29.9 

:!:~ ~ ___ ~~62E+OS -26.9 
:!:~~ _ -40.4 _ _ 1.372E+~~ ~~ 

_~~E 
8.928E ._- ---
1.13SE 

_ .. _---
!.Q~ ~ 7.61SE+04 -23.2 4.391E 

". 

6.786E +04 -5S.6 1.177E+OS -23.0 ~~buta!!~neJcoelutesf -._--- --1------- ------- .---- - . --- --- --- "'-- - _._----- ---
+05 -40.8 1.062E+06 -ll.S benzene 1.199~~ c---_26.~ 9.303E+05 -22.4 7.289E+OS -39.2 8.066E+05 -32.7 7.103E 

tric~~roethen! ~ID - MDL N/A) 
'--- r----c:c-,---- -- -- -----

1.628E+06 i~ ~~~.:!:.I!~ -44.8 S.918E+OS -63.6 7.410E+OS f--~~~'~ 4.401E ---- _. ... 

~~en!Jcoelutes) 4.960E+OS -!! 1--~~05E+~~ -11.2 5.627E+OS 13.S 4.012E:!:~ -19.1 S.663E 

~:me~Y!:~I!!...ntanone jcoelutesl 
-----

8.6S8E+04 9.9 7.641E+04 -11.7 9.762E+04 12.8 6.959E+04 -19.6 9.823E 
--. -'- .--.---- ---- ._. .-- ----- -. __ ._--

+OS -73.0 1.S92E+06 -2.2 
-- ----- - ------- -------

!~~ .....!~~ ___ ~~E+OS :!~.~ 
+04 13.S 7.469E+04 -13.7 

2-hexanone 1.301E+OS 39.0 9.046E+04 -30.5 1.07SE+05 -17.4 7.864E+04 -39.6 1.461E 
ieti-achlorOetheneJPID -MDL N/A) 

f--- --- ---
9.10SE+OS S8.3 6.220E+OS -31.7 7.872E+OS -13.6 3.437E+OS -62.3 1.699E -- ~--

chlorobenzene 3.720E+OS 32.4 4.127E+OS 10.9 ~?OOE+OS S3.2 3.147E+~~ -15.4 1.038E 
!!~y!benzene 

-- ----f-- ----
2.392E+OS 2S.S 2.430E+OS '--- 1.6 3.082E+OS 28.8 2.33SE+OS -2.4 4.417E 

~~~_!Jcoelut8s) 
--

3.938E+OS 43.4 ---c---1:~07E:!:~ -28.7 2.170E+OS -44.9 4.27SE+OS 8.6 6.310E --- ,,- "-'-- ------
I!-!~!!!!! {coelutes) 3.938E+OS 43.4 2.807E+OS -28.7 2. 170E+OS ~,9 4.27SE+OS 8.6 6.310E+ 

~:!y!!!!! Jcoelutes) 
----- f----- --- -------

S.2S3E+OS 2611_ - S.658E+05 7.7 1.61SE+OS -69.3 S.214E_~ -0.7 S.409E ---- ... -. 1----
~~!!! (coelutes) S.2S3E+OS __ ~!1 S.6S8E+05 7.7 1.615E+OS -69.3 S.214E+OS -0.7 S.409E+ - -- ---- --- --_. ----

+05 12.3 7.287E+04 -44.0 
-----f-" --------

+06 86.S S.681E+OS -37.6 
+06 179.2 2.248E+OS -39.6 
+05 f---84.7 - ~3E+OS ~1:7 

--+-05 r-SD.2' 1- '-i242E;05 ~3.1 
-- ---- - -_._---- -----. 
os 60.2 2.242E+OS -43.1 --- ---- ---.--- ---

+OS 3.0 3.283E+OS -37.5 
--- ----_.-1------ ---

~~ __ .1.Q. __ 3.28~~:!:~ :~~~ 

INITIAL CALIBRATION 062F010l 086F010l 006F0201 009F010l 032F010l 
_____ ECD COMPOUNDS AVERAGE RRF % RSO RRF 'Y. 0 RRF 'Y. 0 RRF 'Y. 0 RRF 'Y. 0 RRF % 0 .... ---.-_ .. -
bromomethane 3.909E+06!!:~, _ 2.063E:!:~. ~~f-- 2.219E+06 -43.2 2.2SSE+06 -42.3 
1,1-dichloroethene __ . ____ !463E+07 ~~~i- 2.063E+07. _~!~ __ 2.022E+07 38.2 2.206E+07 SO.7 
~!~l!!..ne chloride 9.3S4E+06 ~~l, .. __ ~7E+0:? __ .~,~ __ 1.76SE+07 88.7 1.312E+07 40.2 

. 2.370E~Q~~9.4 f--- ~ lS0E+06 :i~~ 
2.4S0E+07 67.S 1.63SE+07 11.8 
7.347E+06 -21.S 1.2S7E+07 34.4 

i~~I~~~hTo~~:~~~: coelutes) -.~~ :~:~- ~::~;~~~ --- ::~.-.~!:!~:~: ~:~ ~::~:~:~: :~ 
Icarbon tetrachloride coelutes) 3.9S7E+09 61.S -_~j67E.:!:.I!!I. ~.~~- ,--~.096E+09 3.S 4.17SE+09 S.S 
11,2-dichloroethane 4.S03E+06 18.0 ,_....!.3S6E!~ .... ~~.~ _.!.823E+06 73.7 7.490E+06 66.4 
!irichloroethene {ECD) __ --2.863E;aa 11.S . __ ~982E+~ __ ~ •. ~ 3. 173E+08 10.8 3.213E+08 12.2 
:te'traChiOroetheneIECDUcoeiiji8S) --5.361E~aai 10.S I_~~~~~!g~ __ ~!Q~ -=~!Q9E+08 __ :i? 4.963E+08 -7.4 
tr!~:!!!~~~!oethane {coelutes) __ ..:=!:~~!~( 11.2 1.542E+07 -S.9

l 
_ ~6S!~:!:~I-'-~:S 1.603E+07 ·6.3 

bromoform __ !.~~~~+~~: 39.414ii4E~oB '10.1 _. ~~~~~+08 r-_!0.2 f-- -1:~~~+08 . !~~ I 
1 ;f!f~~~rachioroeiliane------·6.7~!~+~7 . S9.1~.§~~~~~~>jQ~. _ ~~~~+07~:11.S 6.354E+07 -S.7 

!.~!!~+O~ _ :~~.! ___ ~~~~~:!:~~~~.~ 
3.8~~~~~. _ :~!I--__ .!:~~~~:!:!!~ ~~.~ 
?.~~~~O~j . -38.~ _____ .~~!~!~~ :~~~ 
~.~~~~+O~ . ~.~ .. __ ~.~~~~!~~ ~!~~ 
2.S68E+08: 3.7 2.864E+08 0.0 
5.703E+08: 6.4 -- 4137E~oii -22.8 

- ---------- ----
1.842E+07 7.7 1.337E+07 -21.9 
1.499E+08 11.2 1.550E+08 15.0 

S.510E+07 .1~~ --~ .=~~~~~~ii? ~~71 
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CONTINUING CALIBRATION SUMMARY - EXTERNAL STANDARD METHOD 

September 19 to September 31,1997 

DATE: 09/26/97 

INITIAL CALIBRAnON 043R0101 

PIO COMPOUNDS AVERAGE RRF % RSO RRF %0 

vlllYl chloride 1.S60E+04 41.0 1.276E+04 -18.2 

acetone (coelutesl 4.8S1E+04 SO.9 3.648E+04 -24.8 

trans-1,2-dlchloroethene 7.471E+OS 28.4 6.68SE+OS -10.S 

cls-1,2-dlchloroethene 1.90SE+OS 32.7 1.790E+05 -6.0 

carbon disulfide (coelutes, 9.909E+04 13.0 6.717E+04 -32.2 

2-butanone !coelute!) 1.528E+05 13.1 1.038E+05 ~:1 
benzene 1.199E+06 26.7 1.117E+OS -6.8 

trtchloro;fu;~~(PID:MDL~ 
---_.-

1.62BE+OS 42.0 1.S9SE+OS ~:! 
toluene (coelutes) 4.9S0E+OS 9.8 4.637E+OS -S.5 

4-methyl-2"11.entanone (coelutes 8.6SBE+04 9.9 8.044E+04 -7.1 

2-hexanone 1.301E+OS 39.0 6.480E+04 ~92 
tetrachloroethene (PIO - MOL NI 9.109E+05 58.3 7.111E~~ f-:21 .9 

chlorobenzene 3.720E+05 32.4 8.25SE+04 -77.8 

ethylbenzene 2.392E+OS 25.5 1.323E+05 _44.7 
---

m-xylene (coelute./ 3.938E+OS 43.4 2.611E+OS -33.7 

p-xylene (coelu1e., 3.938E+OS 
---~---

43.4 2.S11E+OS -33.7 

o-xylene (coelutes) S.2S3E+OS 2S.1 2.624E+05 -SO.O 

--

I.-

09/27/97 

2 
046R0101 

RRF %0 

1.852E+04 S.9 

S.024E+04 3.8 

8.536E+OS -12.5 

1.2S7E+05 -34.0 

3. 946E+04 -60.2 

6.099E+04 -60.1 

7.333E+05 -38.8 

4.881E+OS -70.0 

4.133E+05 -16.7 

7.1S9E+04 -17.2 

1.332E+OS 2.4 

1.0S4E+06 16.8 

7.003E+05 88.3 

3.461E+OS 44.7 

5.149E+05 30.8 

S.149E+OS 30.8 

4.712E+OS -10.3 

09/28/97 

3 
062R010l 

RRF %0 

1.709E+04 9.S 

4.031E+04 -16.9 

5.S54E+OS -2S.7 

1.336E+05 -29.9 

6.799E+04 -31.4 

1.051E+OS -31.2 

9.689E+OS -19.2 --
1.354E+OS -lS.9 

4.48SE+OS -9.6 --
7.781E+04 -10.1 .-. 
6.662E+04 ~ ---

S.4S6E+05 _40.1 

1.794E+05 -51.8 -
1.S40E+05 -3S.6 

3.240E+OS -17.7 --
3.240E+05 -17.7 

4.186E+OS -20.3 

styrene (coelutes, S.2S3E+OS 2S.1 __ .~:624E+OS -SO.O ~?~ -10.3 4.186E!Q~ -20"!. - ----.-----

INITIAL CALIBRA nON 043F0101 046F0101 062F0101 

ECO COMPOUNDS AVERAGERRF %RSO RRF %0 RRF %0 RRF %0 

bromomethane 3.909E+06 
.---~ ____ . __ ~~~~~~~~-~~+_~2~.64~8~E~+~06~--~32~.~3~~~2~.5~6~5E!~ -~.4 73.6 1.9~E+OS -50.S 

1,1-dlchloroethene 1.463E+07 66.9 1.839E+07 2S.7 2.028E+07 38.8 2.10SE+07 43.9 

1.389E+07 48.5 1.429E+07 _~~ methylene chloride 9.3S4E+06 26.7 1.321E+07 41.3 
- ----. 

1.2S6E+08 _4S.5 1.254E+08 ~~ chloroform (coelu1es, 2.305E+OB 61.4 1.26SE+OB _4S.1 ._-
3.453E+08 _45.6 3.448E+08 _ ~~r 1,1,1-trlchloroethanejcoelute.) 6.349E+OB 61.2 3.479E+08 _4S.2 .------ -

f _____ ~~-+-~~=~+----'-'''-''+__+....:2~ . .:..:15:..::8c::E-''+0::.::9+_--4:..::5.:::.5+_+_-=2::.-1:..::5c::S"E+09 I- _4S.~ carbon tetrachloride (coelu1es) 3.957E+09 61.5 2. 17SE+09 _45.0 --_._- - -_. ---
1,2-dlchloroethane _____ . ___ ~.~Q~~+~ ,. ___ !!!!'L- _~.080E!Q!._~~:! ___ ;.:..:1 .. "1.8=-4:..::E:.c+.=c07,-+-_=1.=c6::.:3'.=c0~-I-_....:lc...l:..::5~3=E+07 156.2 

trichloroethene (ECD) . ~~~~~+~81 ____ 1.!.:! f--- _.~J80E+~ __ :~:~ _~_,,2::.:.~82::.:7~E:.c+.=c0~8 ~--.:..:1.:::2~-I-_...:2::.:.7~6c..7=E+Q~ .. :~:~ 
tetrachloroethene (ECO) ~~el~t ~~~ 1 !,+08 ! _____ 1 Q:~+_ ~Q~~~ _=!~! __~!~1~!E:..:+-=0=-81--....:-6:::..9:::~._ 4.339E+08 , -19.1 

1,1,2-trlchloroethane(coelutes)_ 1.?1!!,+07. ___ 1.!c~f- !~~~~ .-:::!~:! L-, _"1, . .:..61,:3=E'-..+0::..:7+_--=-S.::.8+_ :J.402~!ii7! .j~i 
c.b.r...;o.:..;m.c:0c:..fo:;..:rm= ____ .____ _ __ __ !~~~!,+OB; _____ 39.4 ...!.:~~~E+Q~_!~.Q._-f--!.642E+08 21.81---1 --.!:601§+0~ J. !~~ 
!!1,2,2-tetrachloroethane _. . _ __ ~741!,+07. _~! '-- ~:!~?~~ ~~~ .=c6:....:.4..:1.0::.:E=-+:..::0c:.7-'-_-4~.9:.L-..l._....:5:::..8::.:6::.::6~~071 :!~.Q 
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NUMBER 1 NUMBER 2 NUMBER 3 NUMBER 4 NUMBERS 
BreB cone. area cone. areB cone. Brea cone. areB cone. E --~-PIO IS2 AREAS 

1 1 

1 ! ~: =r=:El: 1 
1 ~: 1 __ 1 JJ:_+ -~~--I ~: I PIO IS3 AREAS 

09120197 09121197 09121197 09122197 09122197 
PIO COMPOUNDS 093R0101 BreB cone 005R0101 area cone 025R0101 areB cone 028R0101 area cone 048R0101 Brea cone 

vinyl chloride 2.402E+04 18012 75 2.398E+04 17984 75 2.129E+04 15971 75 2.029E+04 15221 75 1.983E+04 14871 75 
.cetone (coelutes, 3.845E+04 26529 69 5.241~ 36184 69 6.074E+04 41911 69 7.064E+04 48745 69 6.707E+04 46279 69 
trans-1,2-dlchloroethene 6.129E+05 91936 15 6.325E+05 t--. 94880 

f--. 15 8. 160E+05 122405 15 8.960E+05 134398 15 8.321E+05 124819 15 
cls-1,2-dlehloroethene 3.215E+05 48219 15 1.812E+05 27179 15 1.B42E+05 27629 15 1.612E+05 24180 15 ~;E+05 24020 15 
carbon disulfide (coelutes, 6.759E+04 102 5.947E+04 102 8.590E+04 102 8. 174E+04 102 8.658E+04 102 
~.bula!!~!!!~ute!L . 1.045E+05 68937 66 ~:!90~:!:04 '--_ 60657 66 1.327E+05 87614 66 1.263E+05 83379 66 ~~+O5 88307 66 
benzene 7.200E+05 72001 10 7.448E+05 74475 10 9.952E+05 99523 10 8.289E+05 82893 10 9.685E+05 96849 10 r----- --.---- --. 

2.723E+06 "4:713E+05 
---

U24E+06 2 6.463E+05 
r---

1:004E+06 
----. 

~hloroeth!!!!~~_: MOL NlA 54460 2 9425 2 20483 12925 I--~ 20078 2 
6.615E+05 

-------- - 17 ;r203E+05 4.555E+05 
----

4.564E+05 toluene (coelutes, 112448 17 6.441E+05 109501 71450 17 77432 17 77581 17 
~!!!~~.2.penlanone leoelutes 1.147E+05 11m 12448 98 l.H7E+05 rf.jj".1095(Jl 98 7.291E+04 • -. 98 7.901E+04 l~t5.i74~ 98 7.916E+04 l~l'!1!!1 98 
2·hexanone 1:751E+05 70036 40 1.766805 r--- 7064.E 40 8.208E+04 32833 40 9.450E+04 37801 40 8.488E+04 33952 -~ tetraehloroethene (PIO • MOL N ~I 1.578E+06 31556 2 f273E+06 25469 2 3.627E+05 7253 2 8.701E+05 17401 2 6.169E+05 12337 

5.868E+05 4:306E+05 
--

2 2.580E+05 3.774E+05 3:141E+05 ~!lenzene .-.!1735 2 8611 5159 2 7547 2 6281 2 
3.053E+05 3:339E+05 

--._--
2.190E+05 2.903E+05 

----
2.161E+05 

-----
ethylbenz~ __ . __________ 30530 10 33387 10 21900 10 29032 10 21606 10 -

U13E+05 
--

4:H7E+05 ~!ene (coelutesl. ____ - 106264 20 ~~48E+05 116963 20 2.838E+05 56762 20 3.532E+05 70632 20 82348 20 
5.313E+05 _06264 "'".116963 2.838E+05 3.532E+05 0< 4:117E+05 p.xylen~ (coelutes) 20 5.848E+05 -~ '. 20 20 20 

~Iene .~elutes' ____ r- 5.893E+05 .. 117859 20 UsSE+05 115300 20 5.735E+05 114695 20 5.717E+05 114349 20 5.463E+05 109269 20 

20 ~.?§~~:!:Q~ " 115300 5.735E+05 5.717E+05 Li-;,:U4;M9 5.463E+05 i,l~~t69 '!!y~!!!jcoelu~ 5.893E+05 Ui£im~59 20 20 20 20 _._---

NUMBER 1 NUMBER 2 ___ -+N::=U.:.:;M=B=ER~3 __ .-___ r-N:.::U,:.::Mc::.B:::;ER..:...;..,4 NUMBER 5 

[----:_·:~I~ :~! ~:~~=-_E...l--'.. ___ -LI---,1 ~E~~~~~=J-~~-~][-,-~:.:::=--.J['--__ --'-' 1 -'..1 ~~:=---'--__ £ ; ~.~~ l~~=~_-_-J ____ ; _____ Elli 
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NUMBER 6 NUMBER 7 NUMBER 8 NUMBER 9 NUMBER 10 

area conc. area conc. area conc. area conc. area conc. E- I I I ~: I ~: I ~: I I ~: 1=m 
PID 152 AREAS 1 1 ----
PID 153 AREAS 1 100 

09123197 09124197 09125197 09125197 09125197 
PID COMPOUNDS 062R0101 area conc 086R0101 area conc 006R0201 area conc 009R0101 area conc 032R0101 area conc 

vinyl chlorfde 1.9SSE+04 14665 75 2.124E+04 15933 75 2.144E+04 16080 75 1.910E+04 14325 75 1.627E+04 12201 75 
acetone (coelutes) 6.086E+04 41996 69 S.947E+04 41031 69 S.837E+04 40277 69 7.SSSE+04 52127 69 3.399E+04 23455 ___ 69 

trans-1.2-dlchloroethene 8.28SE+OS 124275 15 7.92SE+OS 118870 15 7.396E+OS 110947 15 8.928E+OS 133922 15 S.462E+OS '81928 15 ----
cls-1.2-dlchloroethene 1.319E+OS 19780 15 1.480E+OS 22204 15 1.400E+OS 21005 15 1.13SE+OS 17021 15 1.372E+OS 20584 15 
carbon disulfide (coelu~ 8.904E+04 102 6.887E+04 102 7.S7SE+04 102 4.391E+04 102 7.61SE+04 !~ 
~.butanon! (coelute~L- 1.376E+OS 90821 66 1.064E+OS 70252 66 1.171E+OS 77269 66 6.786E+04 44790 66 1.177E+OS 77669 66 

~. 9.303E+OS 93032 10 7.289E+OS 72892 10 8.066E+OS 80664 10 7.103E+OS 71034 10 1.062E+06 106173 10 
8.986E+OS 2 S.918E+OS 2 7.410E+OS 2 4.401E+OS 2 1.S92E+06 

--
trfchloroethene jPID • MOL NlA 

-.~~:~~ 11836 14819 8801 31838 2 
toluene (coelutes) 4.40SE+05 17 S.627E+OS 95665 17 4.012E+OS 68202 17 S.663E+05 96270 17 4.306E+OS 73195 17 
4.methy!-2-pentanone(coelute 7.641E+04 ~7!fHli 98 9.762E+04 ~"k''lil56M 98 6.9S9E+04 98 9.823E+04 98 7.469E+041ili&7lU$$ 98 
2·hexanone 9.046E+04 36185 40 1.07SE+OS 42980 40 7.864E+04 31457 40 1.461E+05 58457 40 7.287E+04 29148 40 
tetrachloroethene (PID - MOL N A) 6.220E+OS 12440 2 7.872E+OS 15743 2 3.437E+OS 6874 2 1.699E+06 33973 2 S.681E+OS ~.1361 2 
chlorobenzene 4.127E+OS 8253 2 S.700E+OS 11400 2 3.147E+OS 6293 2 1.038E+06 20769 2 2.248E+OS 4495 -. ~ .-

2.430E+05 3.082E+OS 2.33SE+OS 4.417E+OS 1.633E+OS eth)'lbenzene -- 24302 10 30819 10 23350 10 44174 10 16330 10 
m-xylene (coelutes) 2.807E+OS 56149 20 2. 170E+OS 43393 20 4.27SE+05 85501 20 6.310E+OS 126203 20 2.242E+OS 44837 20 
p-xylenejcoelutel) 2.807E+OS " '9 20 2. 170E+OS lIlIIiIIIi.ltici'i 20 4.27SE+OS 20 6.310E+OS 20 2.242E+OS -~ 
~.IcoeluteS) S.6S8E+OS 113158 20 1.61SE+OS 32291 20 S.214E+OS 104274 20 S.409E+OS 108177 20 3.283E+OS 65657 20 
styrene (coelutes) S.6S8E+OS Itllfi1131H! 20 1.61SE+OS ,Jl~'<; fj'Hi, 20 S.214E+OS· 20 S.409E+OS ~mKlm 20 3.283E+OS ~Jmt! 20 .. 

NUMBER 8 NUMBER 9 NUMBER 10 

1 1 --'--I....:..:~:~ __ --'I ----,-I ~=:'------'-__ ----'-I _ ~ 3~: J 

IXCAL8.wK4 2 



NUMBER 1 NUMBER 2 NUMBER 3 

area conc. area conc. area conc. 

r ~--. =:=:~:...:::=:~!~:=:-:::::~====:~c---t-I-f-I----+- 8--~~oo=.:oo==-~,=-,=-,=-,=-,=-,=-,=-~F i ~=±-+-~':"::=---+-----f---'----+I-'~'-":~J 
09/26/97 09/27/97 09/28/97 ------- - --_. ------
043R0101 046R0101 

- .. ~--,.- ... -
c--' PID COMPOUNDS area conc. area conc. 062R0101 area cone. 
vinyl chloride 1.276E+04 9573 75 1.652E+04 12388 75 1.709E+04 12814 75 
acetone (coelutes) 3.648E+04 25168 69 5.024E+04 34666 69 4.031E+04 27815 69 
trans-1,2-dlchloroethene 6.685E+05 100279 15 6.536E+05 c---~:~~~ 

15 5.5S4E+OS 83311 15 
cls-1,2-dlchloroethene 1.790E+OS 26851 15 1.2S7E+OS 15 1.336E+OS 20041 15 
~~-rbon disulfide (coelutes) 6.717E+04 102 3.946E+04 102 6.799E+04 102 

~-butan~ne (co~ute!L 1:038E+OS 68513 66 6.099E+04 40252 66 ¥a~!~:g~ ::::~ r-~~ benzene 1.117E+06 111710 10 7.333E+OS 73333 10 
~rkhloroethern;~IPID :-MDL N1A) 1.69SE+06 33898 2 4.881 E+OS -_ .. 9761 r---2' 1.3S4E+06 t--'27070 '2 
toluene Icoelutesl 4.637E+OS 78833 17 4.133E+OS ----.70259 -17 4.48SE+OS 76250 17 
4-methyl-2-pentanone lc:oelut~ 8:044E+04 98 7.169E+04 ~icl.l0259 98 7.781E+04 1ia,76200 98 --

6.480E+04 1.332E+OS 2-hexanone 25919 40 53280 40 ~~+O4 26647 40 
tetrachloroethene IPID :~ MDL_~ ~ 7.111E+OS 14222 2 1.064E+06 21277 2 S.4S6E+OS 10912 2 
chlorobenzene 8.255E+04 1651 2 7.003E+OS 14005 ~ U94E+05 3588 £ 

1.323E+OS 3.461E+OS 
1------

l.S40E+OS ~~¥Ibenzene __ ._ ~ .. 13234 10 34611 10 15400 10 _. ._- ~----1---
3.240E+OS m-xyle~oelutesl _._. 2.611E+OS 52215 20 S.149E+OS 102983 20 64807 20 

e-xylene {coelutesl 2.611E+OS 20 5.149E+OS ~;((Jb~, 20 3.240E+OS 20 
~Iene Ic:oelutes) 2.624E+OS 52482 20 4.712E+OS 94246 20 4.186E+OS 83721 20 
styrene Icoelutesl ---- 2.624E+OS 652482 20 4.712E+OS 1.\", 94241$; 20 4.186E+OS ~1!l~an2j 20 

IXCAL8B.wK4 



ATTACHMENT 3 

QUALITYCONTROL 

CHECK STANDARD RESULTS 



QC Check Standard Results 

ICompound Area I Area IS I RRF (ICAL)jCone. Foundl True Cone. I % Reeoveryl 
July 11, 1997 Calibration 

1,1-DtCHLOROETHENE 2269989 13578400 4.098 4.1 2.0 204.0 
BENZENE 45689 72990 125.4 0.5 2.0 25.0 
CHLOROBENZENE 115779 72990 37.65 4.2 2.0 210.7 
TOLUENE 101940 72990 48.08 2.9 2.0 145.2 
TRICHLOROETHENE 20760100 13578400 80.84 1.9 2.0 94.6 . 

August 5,1997 Calibration 
1,1-DICHLOROETHENE 722438 5113024 3.614 3.9 2.0 195.5 
BENZENE 16139 12601 37.3 3.4 2.0 171.7 
CHLOROBENZENE 9685 12601 11.48 6.7 2.0 334.8 
TOLUENE 9644 12601 25.66 3.0 2.0 149.1 
TRICHLOROETHENE 6306906 5113024 105.1 1.2 2.0 58.7 

August 12, 1997 Calibration 
1,1-DICHLOROETHENE 954232 6794223 3.249 4.3 2.0 216.1 
BENZENE 142811 91018 42.31 3.7 2.0 185.4 
CHLOROBENZENE 52092 91018 9.384 6.1 2.0 304.9 
TOLUENE 75587 91018 25.19 3.3 2.0 164.8 
TRICHLOROETHENE 7647522 6794223 82.67 1.4 2.0 68.1 

. 
August 26, 1997 Calibration 

1,1-DICHLOROETHENE 1521302 6950560 2.833 7.7 4.0 193.1 
BENZENE 71551 29499 45.15 5.4 4.0 134.3 
CHLOROBENZENE 70002 29499 10.83 21.9 4.0 547.8 
TOLUENE 61178 29499 26.78 7.7 4.0 193.6 
TRICHLOROETHENE 13505800 6950560 70.73 2.7 4.0 68.7 

September 2, 1997 Calibration 
1,1-DICHLOROETHENE 1230740 6837005 2.561 7.0 4.0 175.7 
BENZENE 97245 38538 92.44 2.7 4.0 68.2 
CHLOROBENZEN E 106465 38538 22.12 12.5 4.0 312.2 
TOLUENE 85046 38538 48.55 4.5 4.0 113.6 
TRICHLOROETHENE 13241300 6837005 71.84 2.7 4.0 67.4 

September 19,1997 Calibration 
1,1-DICHLOROETHENE 1731832 5481924 5.06 6.2 4.0 156.1 
BENZENE 196902 53562 46.97 7.8 4.0 195.7 
CHLOROBENZENE 44861 53562 17 4.9 4.0 123.2 
TOLUENE 50302 53562 20.4 4.6 4.0 115.1 
TRICHLOROETHENE 13712000 5481924 99.88 2.5 4.0 62.6 

QCcheck.xls 



ATTACHMENT 4 

IS AREA SUMMARY FOR 

DILUTED AND REANALYZED SAMPLES 



FRIDLEY ON-SITE LASaRA TORY 
IS AREA SUMMARY FOR DILUTED AND REANALYZED SAMPLES 

1-----/ 

Contcal 
PIDIS3 

* = IS inaccurately measured due to partial chromatographic overlap with sample peak(s). - = Any results are calculated using external standard method to avoid potential bias. 



,.-.--------------i ANALYSIS 

FRIDLEY ON-SITE LABORATORY 
IS AREA SUMMARY FOR DILUTED AND REANALYZED SAMPLES 

Sample 
ECDIS2 

Contcal Sample 
ECD 153 ECD 153 

Contcal Sample 

PID 152 PID IS2 t----::-:-:----i 

Sample 

PID 153 1----, 

* = IS inacr 'tely measured due to partial chromatographic overlap with sample peak'- . - = Any results are calculated using extemal standard method to avoid ~"tential bias. 



FRIDLEY ON-SITE LABORATORY 
IS AREA SUMMARY FOR DILUTED AND REANALYZED SAMPLES 

Conteal 
ECO IS2 

Contcal Sample 
ECO 183 ECO IS3 

Conteal Sample 
PIO IS2 PIO IS2 t-::-:---I 

Sample 
PIO IS3 f----, 

* = IS inaccurately measured due to partial chromatographic overlap with sample peak(s). - = Any results are calculated using external standard method to avoid potential bias. 



FRIDLEY ON-SITE LASaRA TORY 
IS AREA SUMMARY FOR DILUTED AND REANALYZED SAMPLES 

Sample 
ECOIS2 

Contcal Sample 
ECO 183 ECO 183 

Contcal 

1----1 PIO 152 

Contcal Sample 

1--_-1 PIO 153 PIO IS3 f------, 

• = ,,- . 'accurately measured due to partial chromatographic overlap with samp" "'ak(s). - = Any results are calculated using external standard method It' qvoid potential bias. 



ATTACHMENT 5 

SUMMARY OF BLANK ANALYSIS 

RESULTS FOR EACH SAMPLE GROUP 



~N-~~~~~~ LEVEL: 

L=~1197 
~.ofALL ~.ofALL 

FIELD AND FIELD ac 
BLANK 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003. FRIDLEY, MINNESOTA 

PID Data File 10: 81R010l 
ECD Data File 10· 81F0101 

SDG071197 

003TB00201 
082R010l 
082F0101 

PURGE & TRAP FIELD ac BLANK SUMMARY 

LAB. BLANK 
VALUES X 5 VALUES X 5 IFo====Ji==:=:=9 

(10 for common (10 for common 

FIELD ac BLANK 10: 103TB0010l 

_~Jlg/L.=,.. ~....l!lI/L= 

65.1597 

1 

23.5051 
I 3.77867 

Ii 
1-- ... 
I 

I 

65.1597 
23.5051 
3.77867 

=~~ET=:.5C5'0§fM~P~O=UgN~D_ __ _ __ ug/L =~u~g~/L'=rir==========~==== 
20 vinyl chlon e =- - --- U U 

44 22 bromomethane U U 
7.2 3.6 1.1-dichloroethene U U 
36 18 acetone U U 

.-Ifij --4.3 ilieihylen-eChloride ---. - - U ---------U------------- -- .--. - .. 
5 2.5 trans-l.2-dichloroethene U U 

6.4 3.2 cis-l.2-dichloroethene 4.7 U 6.3 U 
22 11 carbon disulfide U U 

13.8 ·--6.9 2-butanone O----U---------·- --.-.--. ----.-.--- - -. -.- . 
7.6 3.6 chloroform 12381 B 13.032 B 
2.8 1.41.1.1-trichloroethane 4.466 B 4.701 B 

0.44 0.22 carbon tetrachloride 0.718 B 0.756 B ----De -- 0.89 benzene 0 ·----··-0---·--------·-- - - ----
24 12 1.2-dichloroethane U U 

0.66 0.33 trichloroethene U U 
2.2 1.1 toluene U U --13:2--.6.6 4-methyI-2-penianOrie - 0---·-U----------- .... -.-
0.3 0.15 tetrachloroethene U U 
9.2 4.6 1.1.2-trichloroethane U U 

13.8 6.9 2-hexanone U U --1:12 =0.56 chlorobenzene·· -.. U ·--······U----=-- .-... ---..... -.-.. --.... -

2.2 1.1 ethyl benzene U U 
3.4 1.7 m.p-xylene U U 

_ .!~.1 . __ . 56 0- lene/styrene I U U 
0.56 0.26 bromoform [' U --.. ---U----.----=---.. ---

=:!_====~..b~~0~.3~4 . 0.17 !.1.2.2-tetrachloroethane __ .... .. _ ._ . J! ~.~~~_. U 

Date samp~e~-:···I ~;1061~7 
Reviewed by: DEK 

COMMENTS: 
OJ.48:41 PM 

07/09/97 

DEK 



SDG071197 

~LANK ACTION lEVELS 
SDG071197 

NU\X.ofAll NU\X.ofAll 
FIELD AND LABORATORY 

LAB. BLANK BLANK 

......::~--r---il VALUES X 5 VALUES X 5 
pal MOL (10 for common (10 for commor 

LABORATORY BLANK ID: ETH.BlK. 
PID Data File 10: 

ECD Data File ID: 

!!gl~ !l~!k.,_ ",,-~~L~==F= =_ u~.!g~/l"=. ==iFE=.c:rr.:5C~O~M~P",;;O=:U~N~D~=~ 
---40 20 vinyl rolonde U 

44 22 bromomethane U 
7.2 3.6 1,1-dichloroethene U 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

LABORATORY BLANK SUMMARY; p. 1 of 1 

----i.~~.~ --------+--.----- ~C~~y~:ne -chloride - - - - -~ - -- ----- ---------- ------ -- . - - - .-- --.-- ------ ------

5 2.5 trans-1,2-dichloroethene U 
6.4 3.2 cis-1,2-dichloroethene 4.0 U 
22 11 carbon disulfide U --13.8 if9- 2-butanone --- - -------'0--------------------------- ----.---------------.---

7.6 38 65.1597 57.5237 chloroform 11.505 
2.8 1.4 23.5051 20.7506 1,1,1-trichloroethane 4.150 

0.44 0.22 3.77867 3.33585 carbon tetrachloride 0.667 --:1:78 0:89 ----- benzene --- ---- -lr-------------------- -- -,,- ----- --- .- --.----- --.- - --- -----
24 12 1,2-dichloroethane U 

0.66 0.33 trichloroethene U 
2.2 1.1 toluene U 

--13.2 -6.6 ---- 4-methyl-2-pentanone---- '0 --
0_3 0.15 tetrachloroethene U 
9.2 4.6 1,1,2-trichloroethane U 

1 ___ J~!! _ 6.9 2-hexanone U 
1.12 0:56 chlorobenzene- -------- -'0------ -- ------- --- -.- ---.-----
2 _ 2 1.1 ethylbenzene U 
3.4 1.7 m,p-xylene U 

11.2 5.6 o-xylene/st~rene__ _ _ _ U 
-O~56 0:20 bromoform . 0 

;. =H11_, __ 0:1Z __ -====="====='.!,=-=!._.!,g~tract!!oroethane U ========~= __ --_--__ -- __ -_"_--___ --_-_---_-__ .. ___ "_ 

D~:v~::~i F::;~··~····~· - -
COMMENTS: 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO003. FRIDLEY. MINNESOTA 

E
· ~.,.~c~=~~l 
LANK. ACTION LEV.ELS 

SDG071297 

68.65 
24.5 
3.95 

FIELD ac BLANK ID: 
PID Data File 10: 

ECD Data File ID: 

y on e 
44 22 bromomethane 

7.2 3.6 1.1-dichloroethene 
36 18 acetone ------------ - -- '-8.6 ---'4.3 methylene-chloride _._- ~-

5 2.5 trans-1.2-dichtoroethene 
6.4 3.2 cis-1.2-dichloroethene 
22 11 carbon disulfide 

-- ~-------- - "13.8 --6-.9 2-butanone --_. 

44.5 
16 

2.6 

7.6 3.8 chloroform 
2.8 1.4 1.1.1-trichloroethane 

0.44 0.22 carbon tetrachloride 
--1}S ----o.B9 benzene 

24 12 1.2-dichloroethane 
0.66 0.33 Irichloroethene 
2.2 1.1 toluene 

------ --- -- -13] -6.6 4-methyl-2-pentanone -_. 
0.3 0.15 tetrachloroethene 
9.2 4.6 1.1.2-trichloroethane 

13.8 6.9 2-hexanone .-- ---.----.- -82 -----0.56 chlorobenzene 
2.2 1.1 ethylbenzene 
3.4 1.7 m.p-xylene 

l
-11.2 -~ o-xylene/styrene 

--- -- - -- 6-:-56 0.28 bromoform 

. __ --=~~~t~~ _ 0.1ZJ.1.2.2-tetrachloroethane 

Date Sampled: 
Reviewed by: 

COMMENTS: 
0) . .50-4) PM 

SDG071297 

PURGE & TRAP FIELD ac BLANK SUMMARY 

01R0201 002R0201 
01F0201 002F0201 

1
03TB00301 003TB00401 

!,!QLl, .... __ ~u~g/~L~========= ---U----. U 

U U 
U U 
U U - i] - .... - ---u'-- -.------- """--.. ------ -- _. 
U U 

5.1 U 5.5 U 
U U 

··O·----ij--· 

8.900 B 6.300 B 
3.200 B 2.300 B 
0.520 B 0.370 B IT ----.. ir····-·-· .-.--.-. 

U U 
U U 
U U 0- ···u-·- ----.. -.--.. ---.-.-.. 
U U 
U U 
U U iJ -- -----" ij-'--- ... <--.------------------ .~- '--'-_ .. -.... 

U U 
U U 
U U U -u·--- - . -"- .... ---.-----.-

~- -" !!~~"~~.-.---Q=,--

07/10/97 

DEK 
07/11/97 

DEK 



pal MOL 

~!,!glk ug/b. 
~------40 ~-2d 

44 22 
7.2 3.6 
36 18 

·--8.6· ·,4".3 
5 2.5 

6.4 3.2 
22 11 

--~-f3.8 6~9 
7.6 3.8 
2.8 1.4 

0.44 0.22 
~~-:n8 089 

24 12 
0.66 0.33 
2.2 1.1 

---1"3:2 6:6 
0.3 0.15 
9.2 4.6 

13.8 6.9 
-T12 

~-

0:56 
2.2 1.1 
3.4 1.7 

_ . ...!1.:~ 5.6 
0.56 O~28 

=Q,34 "~cjUZ 

SDG071297 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

~LANK ACTION LEVELS l 
_ SOG071297 

LABORATORY BLANK SUMMARY; p. 1 of 1 

,- MAX. of All MAX. of All 

FIElOANO LABORATORY 

LAB. BLANK BLANK 
VALUES X 5 VALUES X 5 

(10 for common (10 for commor 

_~=l!f!!!'=c~.~= r=. -!!glb c ="" 

-"--------- f----.-~ .. ---~ 

68.65 68.65 
24.5 24.5 
3.95 3.95 - ---

-----------_.- '-._._._- ._---

-------_._------

--_ .. _- t---. 

LABORATO RY BLANK 10: 
PI o Data File 10: 

EC o Data File 10: 

COM POUND 
vinyl chloride 
bromomethane 
1,1-dichloroeth ene 
acetone 

-methylenechfci ride·
oroethene 
ethene 

trans-1,2-dichl 
cis-1,2-dichloro 
carbon disulfid e 

2-butanone--
chloroform 
1,1,1-trichloroe thane 

oride carbon tetrachl 
benzene 
1,2-dichloroeth ane 
trichloroethene 
toluene 

.. 4-methyI-2-pent anone 
ne 
hane 

tetrachloroethe 
1,1,2-trichloroet 
2-hexanone 

.. Chloroberiilme 
ethyl benzene 
m,p-xylene 
o-xylene/styren e 
bromoform 

ETH.BlK. 

00R0101 

100F0101 

._ . .!!9lb_="=~.c=~~~=-~~. 
U 
U 
U 
U .. ···0 .-----------.-----.. --.-.- .. 

U 
4.1 U 

U 

13.730 
4.900 
0.790 

U -.------------.----.-- ------

U 
U 
U 
U 
o 
U 
U 
U 
o 
U 
U 
U -- '0 --_ ... --------------------.-- -

Qroetha~_ U 

D~~":;;~~r:;:~~ ~o 
.1 ,1.~~~ll~~! 

COMMENTS: 



--

CTION LEVELS 
SDG071397 

~~NK~ 
LL MAX. of ALL 

NO FIELOQC 
NK BLANK 
X5 VALUES X 5 
mon ~

~;:A 
LAB. BLA 
VALUES 

(10 for com (10 for common I :: I !!.QLl.-.= =.= 

137.446 

82.7771 
29.8602 
4.80032 ---------

2.46414 

-_.-

- .-

_ ... __ . 

=, ug/L. 

137.446 

-- -_ .. _---

-.-

51.5276 
18.5676 

_2.98!1~3 __ 

40 
44 
7.2 

-~ 
8.6 

5 
6.4 
22 

13.8 
7.6 
2.8 

0.44 
-'1.78 

24 
0.66 
2.2 .... _- . 

.~ 

0.3 
9.2 

13.8 --
1.12 
2.2 
3.4 

------- I-- .!!~ 
0.56 
0.34 

MOL 
ullll 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

SDG071397 

PURGE & TRAP FIELD QC BLANK SUMMARY 

1
~:~~~~~01 
39F0101 

FIELD QC BLANK 10: 
PID Data File 10: 

ECD Data File 10: 

COMPOUND 
20 vinyl chloride 

u~g/~L~================================= 
U 

22 
3.6 
18 

--4-.3 

2.5 
3.2 
11 

-s.9 
3.8 
1.4 

0.22 
--0.89 

12 
0.33 

1.1 
--6.6 

0.15 
4.6 
6.9 

-0:56 
1.1 
1.7 
5.6 

0.28 

bromomethane 
l,l-dichloroethene 
acetone 
methylei,echloride ----- --
trans-1,2-{!ichloroethene 
cis-1,2-dichloroethene 
carbon disulfide 
2-butanone .---- - - --

chloroform 
1,1,1-trichloroelhane 
carbon tetrachloride - - - ---- .-
benzene 
l,2-{!ichloroethane 
Irichloroethene 
toluene 
4-methyj:2-pentanone -----
letrachloroethene 
1,1,2-trichloroethane 
2-hexanone 
chlorobenzene 

.- _. --------- ._. 

ethylbenzene 
m,p-xylene 
~Ien~!~ty~ene __ ---- _.-
bromoform 

27.489 B 
U 
U --0·----·----------·-··------- ---"-'. ----- -... --... ---.' --... -.----.----.---.---.---- - ----

U 
11.2 U 

U -- -0------------·---·----------··----

10.306 B 
3.718 B 
0.598 B -0---- .. --------.. -.- .. --.. ---.-.-. ---

U 
U 
U U ----. -.------.--.---. ------.- --. 

U 
U 
U . -TI--- --------------------- -_.- ".- -- -- .. 

U 
U 
U ___ ._. _____ . __ . __ "0------

Date sampled:--r:/~2197 
Reviewed by: I u, OEK 

0.17 1J.,2~-!e!rachl()roethane _ ... - u ============= 

COMMENTS: 
Ol-SU8PM 



pal MOL 

~£!g~ .~~!l 
40 20 
44 22 

7.2 3.6 

--~§ 18 
8.6 ---4".3 

5 2.5 
6.4 3.2 

f-~~~ 11 
13.8 --6.9 
7.6 3.8 
2.8 1.4 

~.Q~~ 0.22 
-.- 0.89 1.78 

24 12 
0.66 0.33 
2.2 1.1 

--13.2 
._- -6.6 

0.3 0.15 
9.2 4.6 

~!~ 
1.12 

1--_~§J1 
0.56 

2.2 1.1 
3.4 1.7 

11.2 ----~:~ -0:56 0.28 
0.34 0.17 =, 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003. FRIDLEY. MINNESOTA 

SDG071397 

ELANKACTIO 
SOGO 

~LEVELsl 
71397 __ 

MAX. of ALL MAX. of ALL LABORATORY BLANK 10: ETH.BLK.METH.BLK. 
FIELDANO LABORATORY PID Data File 10: 056R0101 
LAB. BLANK BLANK ECD Data File ID: 36F0701 056F0101 
VALUES X 5 VALUES X 5 

(10 for common ( 10 forcommo 

!!9L~ ,== ~ .!!9&,_" _ COMPOUND__ __ *,_~u~g/;;L'=i=i==,u;!!g~/L~c===== 

137.446 

---_._- ._._-

._-----

82.7771 
29.8602 
4.80032 

107.369 

~ 

-

82.7771 
29.8602 
4.80032 

vinyl chloride U U 
bromomethane 21.474 J U 
1.1-dichloroethene U U 
acetone U U 
methylenectiioride------- -- -IT ~-- U---

trans-1.2-dichloroethene U U 
cis-1,2-dichloroethene 7.9 U 10.3 U 
carbon disulfide U U 
2-butanone------------U ------U-----

chloroform 16.555 15.545 
1.1.1-trichloroethane 5.972 5.608 
carbon tetrachloride 0.960 0.901 ------ ------- benzene ---- - ------IT------U 

2.46414 

------ -

--------

---_._--- -

~ 

1.2-dichloroethane U U 
2.46414 trichloroethene 0.493 J U 

~~M U U 
-4-methyi~2-pentaiioiie-------~U-----U-- -.~-

tetrachloroethene U U 
1.1.2-trichloroethane U U 
2-hexanone U U 

- ---------~ -chlorobenzeiie~---U------U---

ethyl benzene U U 
m.p-xylene U U 

_______ o-xy'lene!~y!ene_ U U 
bromoform -~-~----U------U --

===""".1. 1,~,~;te!rac~loroethane r===U U 

Date Analyzed: 
Reviewed by: 

COMMENTS: 
OJ51:UPM 

7/13/97 

RS 

07/13/97 

RS 

LABORATORY BLANK SUMMARY; p. 1 of 1 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

SDG071497 

~~~~A~:~;LSJ PURGE & TRAP FIELD ac BLANK SUMMARY 

FiElD AND FIE~D ac PID Data File ID: 42R0102 
LAB. BLANK BLANK ECD Data File 10' 42F0102 

I, VALUES X 5 VALUES X 5 
I 

MAX of ALL [ MAX of All] FIELD ac BLANK ID. 103TB00601 

CO :~~~~~ ~O f~~;=on I :: 1c=J COMPOUND _L!QIl ________________ _ - ----. - .---- --------.w 20 vinylchlonde -------u-----·---==== 
186.33 186.33 44 22 bromomethane 37.266 B 

52.7707 
19.036 

3.06022 

I _ 
I 
I 
I 

If - - - ---
~- ---=-==.:.......:..--=-

7.2 3.6 1,1-dichloroelhene U 
36 18 acetone U 

----.------.-- 8.6 -4.3 melhylenechloride _. "U 
5 2.5 trans-1, 2-dichloroelhene U 

6.4 3.2 cis-1,2-dichloroethene U 
22 11 carbon disulfide U 

~-- .. ------ ---"'13.8 --"6.9 2·butanone--- 0 
7.6 3.8 chloroform U 
2.8 1.4 1,1, 1-trichloroethane U 

0.44 0.22 carbon tetrachloride U 
---US Oj9 benzene---- u 

24 12 1,2-dichloroelhane U 
0.68 0.33 Irichloroethene U 
2.2 1.1 toluene U 

------- - 13.2 ---6.6 4-methyI-2-pentanone - 0 
0.3 0.15 tetrachloroelhene U 
9.2 4.6 1,1 ,2-lrichloroelhane U 

13.8 8.9 2-hexanone U 
------- --1.12 ------0.56 chlorobenzene iJ 

2.2 1.1 ethylbenzene U 
3.4 1.7 m,p-xylene U 

_____ 11.2 ___ 5~ o-xylene/styrene U 
- 0.56 0.28 bromoform j] - ---

0.34 -_~~-Ll!2'2-1~lraC:::I:::-;e~~~r:;/:3/~7- ~ 
Reviewed by: DEK 

COMMENTS: 
04.21:)6PM 



SDG071497 

BLANK ACTION lEVELS 
SDG071497 

MAX. of ALL MAX. of ALL 
FIELD AND LABORATORY 

LAB. BLANK BLANK 

"'-:::-=':'"""T--~I VALUES X 5 VALUES X 5 
pal MOL (10 for common (10 for commor 

LABORATORY BLANK ID: 
PID Data File ID: 

ECD Data File ID: 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

ETH. BLK. METH. BLK. 
080R0101 

60F0101 080F0101 

LABORATORY BLANK SUMMARY; p. 1 of 1 

c~9!L l:!!!!~~~ =!!9!bc==f= ~~g&~=~. COMPOUND 
40 20 vinyl chloride 

__ __ n ug/L _ ~_ c==-'~u~g~/L~;===== 
--~-- _ .. - U U 

44 22 186.33 180.5 bromomethane 
7.2 3.6 1.1-dichloroethene 
36 18 acetone 

'--'IU; ~fj --- .--- --·-iiielhyieriechforide·------

5 2.5 trans-1.2-dichloroethene 
6.4 3.2 cis-1.2-dichloroelhene 

--1i~ -. "--i.~If------f------- ~~~~ann~~~I~~~- -- - -- - -

7.6 3.8 52.7707 52.7707 chloroform 
2.8 1.4 19.036 19.036 1.1.1-lrichloroethane 

r-~.44 __ .Q:22 ~:06022 _ _~._06_0_22___ _ carbon tetrachloride 
1.78 0.89 benzene 

24 12 1.2-dichloroelhane 
0.66 0.33 trichloroethene 

r----~~-..1:1 ______ ________________ toluene 
13.2 6.6 4::methyf-2~pentanone---
0.3 0.15 tetrachloroethene 
9.2 4.6 1.1.2-trichloroethane 

---H~ ----o65~ - ---- -- --- ~~:~~~ri~-ne-- - -- ----
2.2 1.1 ethylbenzene 
3.4 1.7 m.p-xylene 

11.2 5.6 _____ _ __ _ Q::~ylene!~yren~ _____ m __ _ 

-- -0:56 -0.28 bromoform 

=!!~34 _ 0.17 ,=. __ ==~ ',1,~,2~tetrachloroethane 

Date Analyzed: 
Reviewed by: 

COMMENTS: 

32.619 J 36.100 J 

10.554 
3.807 
0.612 

U U 
U U - U - --0--------- -
U U 
U U 
U U D ------ 0---- ---

7.675 
2.769 J 
0.445 

U U 
U U 
U U 
U U - --0-- ------0--
U U 
U U 
U U ----.----1] ----- ---0-------
U U 
U U 
U U ----1]------0------·----

U ~U=== 

f7l~~:· 07l1~: 
~.ll:)6PM 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

MAX. of ALL 
FIELD AND 

LAB. BLANK 

VALUES X 5 

MAX. of ALL 
FIELD ac 

BLANK 

FIELD QC BLANK 10: 
PID Data File 10: 

ECD Data File 10: 

VALUES X 5 1~~T~:;==j 
(10 for common (10 for common II -YL MUL 

-0_, !!9L!,~00-~_ ~o= ,,!!9i~, !!9tL Ug!L COMPOUND 
40 20 vinyl chloride 

112.5 44 22 bromomethane 
7.2 3.6 l,l-dichloroethene 
36 18 acetone 

--~-- - -8.6 ---ulm~::'::e7.:th=yl'"'"en-:Ce:-c-;-h'lo'''''rid''''e ---

5 2.5 trans-l,2-dichloroethene 
6.4 3.2 cis-l,2-dichloroethene 

365.496 365.496 22 11 carbon disulfide 
·----- - ----- -- --13."e --6.9 2-butanone - -.-

52.5819 
18.9679 
3.04927 

7.6 3.8 chlorofonn 
2.8 1.4 l,l,l-trichloroethane 

0.44 0.22 carbon tetrachloride 
- - -- . -- - ... ~ 0.89 benzene 

24 12 l,2-dichloroethane 
0.66 0_33 trichloroethene 

__ ~1 ~ l,:;to=lu=e'7.n;=-e..-;;-. __ -,.,.-__ 
13.2' 6.6 4-methyl-2-pentanone---
0.3 0.15 tetrachloroethene 
9.2 4.6 l,l,2-trichloroethane 

13.8 6.9 2-hexanone 
. -- ---. - ----r12 0.56 chlorobenzene------- -. 

2.2 1.1 ethylbenzene 
3.4 1.7 m,p-xylene 

11.2 5.6 o-xylene/styrene ____ _ 
0.56 0.28 bromofonn 

~~_ O.~_ 0.17 l,l,2,2-tetrachloroethane 

Date Sampled: 
Reviewed by: 

COMMENTS: 

SDG071597 

PURGE & TRAP FIELD QC BLANK SUMMARY 

1

03TB00701 003TB00801 
88R010l 003R0301 
88F010l 003F0301 

_1!gL~_~ _ UJl/L_ 
U U 
U U 
U U 
U U [j "-------------TI----- -.~--.------------- .. --.--- .-.-. 

U U 
U U 

73.099 U u- .- --0--' - --.----------~------- .. - ---
u u 
u u 
u u 
TIrr 
u u 
u u 
u u o a-
u u 
u u 
u u U .t:J" -- .. -.. ---~-------'--' .. ----.--- - -

u u 
u u 
u u o ... ---~---U-~ 
u u 

-r~~:ii~-= -07l1~~~ 
04.22:)6 PM 



pal MOL 

jJ9lL _~gL 
----40 ---2"0 

44 22 
7.2 3.6 
36 18 

-8.6 --·4.3 
5 2.5 

6.4 3.2 
22 11 

--13.8· -6.9 
7.6 3.8 
2.8 1.4 

0.44 0.22 
--U8 ----

0.89 
24 12 

0.66 0.33 
2.2 1.1 

-n"2·· --·s] 

0.3 0.15 
9.2 4.6 

~.:~ 6.9 
1.12 --0.56 
2.2 1.1 
3.4 1.7 

11.2 5.6 
--0.56 - 0.28 
~}4 0.17 --== _-:-_-.-.;.:-=-

SDG071597 

~LANK ACTION lEVELS 
SOG071597 

MAX. of ALL MAX. of ALL 

FIELOANO LABORATORY 

LAB. BLANK BLANK 
VALUES X 5 VALUES X 5 

(10 for common (10 for common 

i=_!!9/L =--= =_-ugL. 

112.5 112.5 

---- ----------

365.496 

52.5819 52.5819 
18.9679 18.9679 

PURGE & TRAP ANALYSIS: SOG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

LABORATORY BLANK SUMMARY; p. 1 of 1 

LABORATORY BLA NK 10: ETH.BLK. METH.BLK. 

PID Data F ile 10: 001 R0301 

ECD Data F ile 10: 87F0101 001 F0301 

COMPOUND __ ugLL_ ug/L 
vinyl chloride U U 
bromomelhane 22.500 J 22.500 J 
1,1-dichloroethene U U 
acetone U U 
methylene chloride . 

.. iT-----u------·--· --.. -- .. - --.. --.--...... -.- .. -.. --.-. -.-- .. --... . 
Irans-1,2-dichloroelhene U U 
cis-1,2-dichloroethene U U 
carbon disulfide U U 
2-butanone--·- U ·----·U--------· -.. -.---
chloroform 6.277 J 
1,1,1-lrichloroelhane 2.264 J 

3.04927 3.04927 --~~on le!rachloride 
benzene 

10.516 
3.794 
0.610 0.364 J 

U U 
1,2-dlchloroethane U U 
trichloroethene U U 
loluene U U 
4-melhyl-2-pentanorie 

.. -- u ----U·--------·--·· 

letrachloroelhene U U 
1,1,2-lrichloroethane U U 
2-hexanone U U ----
chlorobenzene 

-. -.... -- ·u-----U----------·--···-· 

ethylbenzene U U 
m,p-xylene U U 

U U - U---U--------·---·-o-xylene/slyr~~~ __ 
bromoform 

U U,============== 

Date Analy;:~'°1:/~~9~ .. 0~/15/97 
Reviewed by: r' RS RS 

1 ,1..f~trac~J~~~~~~ 

COMMENTS: 
'''';22:J6 PM 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

~~NK :~~~~~~~L:] 
FIELD ac BLANK 10. 

FIELD AND I FIELD QC PID Data File 10: 
LAB BLANK BLANK ECD Data File 10: 
VALUES X 5 VALUES X 5 

I MAX of ALL-r-MAX CiAlll 

(10 for common (10 for common [PQl ]IMDLl 
[!!9!L _ _ _-.!!9!L _ -.!!9!L L.!!9lLL_~EQ!1lli2_ 

1
- - -- ---. --If 40 20 vinyl chloride 

44 22 bromomethane 
7.2 3.6 1,I-dichloroethene 

I --, -i~--41; ~~~y~:neChIOride -

41.2955 
14.8965 

, 5 2.5 trans-l,2-dichloroethene 
I 6.4 3.2 cis-l,2-dichloroethene 

22 11 carbon disulfide 
--13.8 --6.9 2-buia"none--

7.6 3.8 chloroform 
2.8 1.4 1,1,I-trichloroethane 

r '39'" 
0.44 0.22 carbon tetrachloride 
1.78 --'089 benzene 

24 12 1,2-dichtoroethane 
066 0.33 trichloroethene 

I 
I 
t 

I 

2.2 1.1 toluene 
13:2 -'-6.6 4-methyl=2-pentanOne-- -

0.3 0.15 tetrachloroethene 
9.2 4.6 1,1 ,2-lrichloroethane 

13.8 6.9 2-hexanone 
TI2 .-- '0-:56 chlorobenzene 

2.2 1.1 ethylbenzene 
I 3.4 1.7 m.p-xylene 

0.56 0.28 bromoform 

SDG071697 

PURGE & TRAP FIELD ac BLANK SUMMARY 

1

03SWOOIOl 003SW00202 
l1R0101 012R0101 
IIFOIOI 012FOIOI 

.- ~~l ~ti- - - _!!9!L U _=_0 

U U 
U U 
U U 
U U--
U U 
U U 
U U 
U U' 
U U 
U U 
U U UO '-
U U 
U U 
U U 
U 0 
U U 
U U 
U U 
U - IT--
U U 
U U 
U U i.i IT-""'-' -. -... -. - _ ... -"--

1
1. -- ..!!:~ 5.60-xylene/slyrene ---.. --. 

l~~c~c,~ll O!1~~'-_ohD~~;~~ ~I :,,~:; !J -~ == !L~"==c= ___ ._====~== =. ==== 

07/16/97 

DEK 

COMMENTS: 
12'18:57 PM 



SDG071697 

~u\NK ACTION LEVELS 
_ SDG07169~ 

MAX. of All MAX_ of All 

FIELD AND LABORATORY 
LAB. BLANK BLANK 

VALUES x 5 VALUES X 5 

PQl MDl (10 for common (10 for commor 

_!!9lL -~g~. =~gL~=== =~_-J!9!L ---40 ---20 
44 22 

7.2 3.6 
36 18 - ---8.6 ---4.3 ---------

5 2.5 
6.4 3.2 
22 11 

--13.8 ----6.9 
7.6 3.8 41.2955 41.2955 
2.8 1.4 14.8965 14.8965 

0.44 0.22 ~,39~~~_._ -1l~1~_ - -1:78 --0:89 

24 12 
0.66 0.33 
2.2 1.1 

---13.2 - i3:6 -------------- ------

0.3 0.15 
9.2 4.6 

13.8 6.9 
--1:1"2 ----0-:56 --_._-

2.2 1.1 
3.4 1.7 

11.2 5.6 ---0:-56" 0.28 

o~=~~i,= 0·11 

LABORATORY B LANK ID: 
PID Data File ID: 

ECD Data File ID: 

COMPOUN D 
vinyl chloride 
bromomethane 
1,1-dichloroethene 
acetone 
methylene ChIOilde . 
trans-1,2-dichloroethe ne 
cis-1,2-dichloroethene 
carbon disulfide ----
2-butanone 
chloroform 
l,1,1-trichloroethane 
carbon tetrachloride 
benzene---
1,2-dichloroethane 
trichloroethene 
toluene 
4-methyl-2-penianone 
tetrachloroethene 
1,l,2-trichloroethane 
2-hexanone 
chlorobenzene 
ethylbenzene 
m,p-xylene 
o-XYlene/styrene _ 
bromoform 
1 1,2,2-tetrachl~roet~a_ 

Date Analyzed: 
Reviewed by: 

COMMENTS: 
1).I:l~:ll PM 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

LABORATORY BLANK SUMMARY; p. 1 of 1 

. ug/l _ =,=========== 
U 
U 
U 
U -------0-
U 
U 
U -- --- -- rr-------·------·- -.----- --' ----. 

8.259 
2.979 
0.479 ·-u ------------ --.. --.-----.--. --. 

U 
U 
u .. -----[f- ---- .. -.-----------.----- - .-.--- .- .. --- -.-

U 
U 
U ----U·-----------------------·--- ----

u 
u 

I

, u 
-----U-·------------ ---------.----

. .~u============== 
r 
67116/97 

RS 



SDG072397 

BLANK ACTION lEVELS 
SDG072397 

MAX. of ALL MAX. of ALL 
FIELD AND LABORATORY 

LABORATORY BLANK 10: 
PID Data File 10: 

LAB. BLANK BLANK ECD Data File 10: 
~~--T---li VALUES X 5 VALUES X 5 

pal MOL (10 for common (10 for commor 

~gt~o lJ!!/J:.20 c· !,!lll~ co~= _..!:!~o=o ·~~~·"""viEny='IEchEiI~O~~.~§:a~;.P~O~U~N~D=~ 
44 22 124.885 124.885 bromomethane 

7.2 3.6 1, 1-dichloroelhene 
f-- ___ ~§ 18 acetone 

8.6 . 4.3- . -'- - '- -- methylenechforide ----- .. 

5 2.5 trans-1,2-dichloroethene 
6.4 3.2 cis-1,2-dichloroelhene 
22 11 carbon disulfide 

---13.8 '-6.9 ----... - 2-butanone - ... - --.-

7.6 3.8 33.6727 33.6727 chlorofonm 
2.8 1.4 12.1468 12.1468 1,1,1-trichloroethane 

0.44 0.22 1:!!~~?1 __ ~:~gI1 ___ carbon tetrachloride . __ . _ 
---:U8 O.89benzerie-

24 12 1,2-dlchloroethane 
0.66 0.33 tnchloroethene 
2.2 1.1 toluene 

-13'.2 6.6 ----- ---- --. 4-methyl-2-pentiinorill---
0.3 0.15 tetrachloroethene 
9.2 4.6 1,1 ,2-trichloroethane 

---~31~ O~~ .-------- -------- ~~:~~~~~~ne--------
2.2 1.1 ethylbenzene 
3.4 1.7 m,p-xylene 

11.2 5.6 _____ --1I.-;o'-'-x""y-'=le~n~e/-'-st"-yr'-"e-"-ne-'---- _____ ._ -. 0.56 .... 0:28 ---.------ bromoform 

~]~1=~~·1?~ c.~ '==='====:dk"",k"",1 ,~trachloroethane 

Date Analyzed: 
Reviewed by: 

COMMENTS: 
~:lS:H PM 

illI/L __ 
U 

24.977 J 
U 
U 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

LABORATORY BLANK SUMMARY; p. 1 of 1 

0----------------------- '--- . - .. 

U 
U 
U 
o 

6.735 J 
2.429 J 
0.391 J """u --.-----.- ------------.-------------.---------.. 

U 
U 
U . O--·-·------------~--· ------~------------ ----------.- -----

U 
U 
U ·u·-' --.---- --- ---------.-.. -----.. --.. -... '-.... 
U 
U 
U U---- ------ . --.-.. -.--.-----.---- -.-----.---. 

u r,:ii =================c= ·=~=.~~'O . 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

3LANK ACTION LEVELS 
SOG072497 

MAX. of All 
FIElOANO 
LAB. BLANK 

MAX. of All 
FIElOQC 

BLANK 

FIELD ac BLANK 10: 
PID Data File 10: 

ECD Data File 10: 
VALUES X 5 VALUES X 5 II====-=,c==9 

:10 for common (10 for common !Pall MOL 

._l!Q/l -~=i==~ -.!!9L. L.!!9t!..J ugll COMPOUND_ 
40 20 vinyl chloride 
44 22 bromomethane 
7.2 3.6 1, 1-dichloroethene 

SDG072497 

f 
TB00901 
R0101 

54F 0101 

-- uglh 

_____ ._... ______ f--- 36 __ 1~ a::;ce:::t;:=0-7ne=--~~~ ____ ' ____ f-' _ 
8.6 4.3 methylene chloride 

U 
U 
U 
U --[r------------· 

5 2.5 trans·1,2-dichloroethene 
6.4 3.2 cis-1,2·dichloroethene 

U 
U 
U 

PURGE & TRAP FIELD ac BLANK SUMMARY 

----- --------- --1f.~ --61~ r~~ta"n~~~lfide - .--.-.. - - . ·-·-U -- .. -- --.- --'- .. --.----.-.---------- .--.. -... -.----- --- - .. ----.---- - ------- .. 

64.9522 
23.4302 
3.76663 

7.6 3.8 chloroform 
2.8 1.4 1,1,1·trichloroethane 

0.44 0.22 carbon tetrachloride 

U 
U 
U 

-----~~-- _._--- -.- -. I -1.7

24

8 --0:69 benzene . iT-'-'- --. .-.--.. --.---.. -.. -------.- ... --.-... - --.. -------.-- ---.-- ----.. --------- .. 

12 1,2-dichloroethane 
I 0.66 0.33 trichloroethene 

I 2.2 1.1 toluene 
-13:"2 - 6.6 4.methYI-2-pentarlOne ----. - -.. , ... 

I 
0.3 0.15 tetrachloroethene 
9.2 4.6 1,1 ,2·trichloroethane 

---------- ----- -. -.... -.-- I' ~;.~ ---oH :~~:~~=~~e ---- ------ --
3.4 1.7 m,p-xylene ----. '-J' ··01.15:6~ 5.6 o·xylenelsty:;:re:::n:::.e ___ ._ 0.28 bromoform ---. --. 

=========~==~~===~~_=_.=0=.,3~4_==~0~.1~7.~~~1~2,~2.~~~tra~ch~lo~r~oe~th~a~n~e=====t== 

U 
U 
U 
D 
U 
U 
U --U-------
U 
U 
U --U----

U====== 

Date Sampled: 
Reviewed by: 

07/21197 

RS 

COMMENTS: 
04;36:27 PM ------_._--_. _ .. _--.--_.-



SDG072497 

BLANK ACTION lEVELS 

= . SDG072497 
MAX. of ALL MAX. of ALL 
FIELD AND LABORATORY 

BLANK 
VALUES X 5 

LAB. BLANK 

r-:~~r----;I VALUES X 5 
pal MOL (10 for common (10 for commor 

LABORATORY BLANK 10: 
PID Data File 10: 

ECO Data File 10: 

.J,!gl~ . !!!!~'"'~ p~.~g~ . _ --c= ... ;;;ug!;;/L:='==lF5::s=::cr.5Ci:jO~M=IP""IO;;:;.U~N=D=_ 
---- 40 20 vinyl cnlonae 

44 22 bromomethane 
7.2 3.6 1,1-dichloroethene 
36 18 acetone 

---8.6 4.3 ---. - --. ---- methyleiiechloride ..... 

5 2.5 trans-1,2-dichloroethene 
6.4 3.2 cis-1,2-dichloroethene 

-"13~~' -i§ -------- ...... --___ II··"'~"';:~~·.,-~-;-::~;C':n·d=o~~S~-I.fi-ld-e 

/

ETH.BLK. 
53R0101 
53F0101 

'. ug/L '.. U 

U 
U 
U 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

LABORATORY BLANK SUMMARY; p. 1 of 1 

- .. -u ----... 
U 
U 
U U --_. ---_ .. - -- - . - .. __ ... .-- ---------- _.- ----

7.6 3.8 64.9522 64.9522 chloroform 12.990 
2.8 1.4 23.4302 23.4302 1,1,1-trichloroethane 4.686 

f-- ~:;~- t.~~ .~·Z~~~~ . ~.76663 ::~~~etrachIOride 0.753_
U

_ ------ ----..----.-.-

24 12 1,2-dlchloroethane U 
0.66 0.33 trichloroethene U 

2.2 1.1 toluene U 
'13:2 "6.6---' -- .. - -- 4-methyl-2-peritanone - D 

0.3 0.15 tetrachloroethene U 
9.2 4.6 1,1,2-trichloroethane U 

f--H~ 'O~~ --. .- ----. ;~:r~~:~~~n'e- -- . ..~ ...... ------- .... --.------... -- ... ---.. .. 

2.2 1.1 ethylbenzene U 
3.4 1.7 m,p-xylene U 

1-_..1!:~ 5.6_._ .. _ __ _____ o-xylene/styrene _ U 
0.56 0.28 bromoform 0 ... 

b=JL~~~~Q:l? ==O_~~O' 11~12-tetrachloroethane.~ .. =~~~~= __ =_. 

Date Analyzed: [7/24/97 

Reviewed by: " RS 

COMMENTS: 
o.a ]627PM 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

SDG072597 

eLANK ACTION LEVELS 

1
~'Doi~G07~~~f~~lJ FIEL~I~~~t~~I~:g t~~~~~~~01 
LAB. BLANK BLANK ECD Data File ID: 80F. 0UllLh-10/l1. __ . ___ . VALUES X 5 VALUES X 5 ====== 

(10 for common (10 for common JPQLlIMOll 
~~~_~=~ __ .J!9LL ____ L.J!9lL.JL..J!9Il--' COMPOUND 

PURGE & TRAP FIELD ac BLANK SUMMARY 

44 22 bromomethane U 
7.2 3.6 1,1-dichloroethene U 

------I 40 20 vinyl chloride U 

36 18 acelone U -.------ -- ------ -Ts --4.3lm~~e7.lhcc..Y"'le'c-n-'--e-"ch'"'lo-n""·d;-:-e----------- -.. --- . ----U -----------.. -- -- .-- - --.----------.. ---------.-- ----- .--.---.--.-----.----
5 2.5 trans·1,2-dichloroethene U 

6.4 3.2 cis-1,2-dichloroethene U 
22 11 carbon disulfide U -------- - '--U8 -s:e 2·butanone - -.-- .------- --. U ----------- --- -.- --- - . ---.--- .. ---------.- .--.---=---.------------- - ---- --- --

56.4759 
20.3726 
3.27509 -------.--- -.. ~---.. __ ... 

7.6 3.8 chloroform U 
2.8 1.4 1,1,1·trichloroelhane U 

0.44 0.22 carbon tetrachloride U r 1~: --(f~~ t;~:~oroelhane ---- - - -8 
I 

0.66 0.33 lrichloroethene U 
2.2 1.1 toluene U 

------ --------- 11 -13:2 ---6.6 4·methyl-2·penlanone --- ---- --0 
II 0.3 0.15 lelrachloroethene U 

I 
9.2 4.6 1,1,2·trichloroethane U 

13.8 6.9 2·hexanone U 
------------ I --1i~ °1~~ ~~~~~~;:~~e- ------------ - 8-

I 
3.4 1.7 m,p-xylene U 

II....!!:~ 5.6 o·xylene/styrene __ u _____ m u_ U 
0.56 0.28 bromoform - -U 

~ ~Jt~ _--~1Z JJ!;;,~~2-~te~tr~a:;;;ch=lo~r,;;oe~th~a~n;;;e==~=="="""~U _~=."~ "~=;=" .. ~ .. 

Date Sampled: 
Reviewed by: 

COMMENTS: 
04:31:18 PM 

07/22197 

RS 



SDG072597 

LANK ACTION LEVELS I 
sDG072597 

of All MAX. 
FIELD 

LAB.B 
AND 
LANK 

SX5 ~~~~ __ ~I VALUE 
pal MOL (10 for c ommon 

,J!9fb , !,!gtb_ ,,J,!!lLL,, 
40 ---20 -'--'-

44 22 
7.2 3.6 
36 18 

-'8.6 -4.3 ---.-

5 2.5 
6.4 3.2 
22 11 

T:3.S 6-:9--
_.-

7.6 3.8 56.475 9 
2.8 1 4 20.372 6 

MAX. of All 
LABORATORY 

BLANK 
VALUES X 5 

(10 for commo~ 

==. u9&.... 

56.4759 
20.3726 

9 ~:27509 0.44 0.22 3.2750 
-US 0.89 

24 12 
0.66 0.33 
2.2 1.1 

--13:2 6.6 ---- -

0.3 0.15 
9.2 4.6 

._--_.-r----13.8 6.9 
-1:12" 0~56 

2.2 1.1 
3.4 1.7 

11.2 5.6 
--0.560.28 --.---- _ .. ---

-.Q~1_ ~ !llL~~ -

LABORATORY BLANK ID: 
PID Data File ID: 

ECD Data File ID: 

COMPOUND 
-----

vinyl chloride 
bromomethane 
1 ,1-dichloroethene 
acetone 
methyleneChToride -- - ... 
trans-1,2-dichloroethene 
cis-1,2-dichloroethene 
carbon disulfide --- -- --
2-butanone 
chloroform 
1,1 ,1-trichloroethane 
carbon tetrachloride . -----. 
benzene 
1,2-dlchloroethane 
trichloroethene 
toluene 
4-methyl-2-pentanone---- - -
tetrachloroethene 
1,1 ,2-trichloroethane 
2-hexanone 

-~------

chlorobenzene 
ethylbenzene 
m,p-xylene 
o-xylene/styrene --
bromoform 
1 1 2 2-tetrachloroethane 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

LABORATORY BLANK SUMMARY; p. 1 of 1 

M 

O' 
0: 

ETH.BlK. METH.BlK. 
79R0101 092R0101 
79F0101 092F0101 

3 
9.350 
.373 

0.542 

U 
U 
U 
U 
iT---' 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U U 

D ---·u --------.. -.---- .-- "---'-- -.- . 
11.295 
4.075 
0.655 ----------_._---------------._---- --. ---_ .... --- -- --

U U 
U U 
U U 
U U o --- --U ---------.-----.------- ...... -.. 
U U 
U U 
U U D---u--- -----------_._-_._-- ----

U U 
U U 
U U -- - - - O------U--·---
U U 

-

Date Analyzed: 
Reviewed by: 

F~~~~07~:' ======== 

COMMENTS: 
04:17:ISPM 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO003, FRIDLEY, MINNESOTA 

SDG072697 

~~K A;WN LEVELS J 
SOG072697 

PURGE & TRAP FIELD QC BLANK SUMMARY 

~ 
MAX of All 
FIELOANO 

LAB. BLANK 
VALUES X 5 

::~::o: 
154.773 

--._-- .. _---

1----- ----

79.0102 
28.5014 
4.58187 ._--_.- .. -

----.----

-. 

1----._._---

-m~Lk 
FIELD QC BLANK ID: 

FIELOOC PID Data File ID: 
BLANK ECD Data File ID: 

VALUES X 5 ___ 

(10 for common POL MOL =~ ug/l _= u Il [Ugll ] COMPOUND I 
03TBOll0l 003TB01201 

96R010l 
96F0101 

097R0101 

097F010l 

~/l ~_~u~g~/l~~====================================================== 

154.773 

--------~--. 

--------

--

_._---

40 20 vinyl chloride U U 
44 22 bromomethane 30.955 B 28.790 B 
7.2 3.6 1,1-dichloroethene U U 
36 18 acetone U U .-. 

8:6 ---4.3 methylerleChloride--- --- .- _·U ---- - '--u--------- .--.-".--.--.----.-.---
5 2.5 trans-l,2-dichloroethene u u 

6.4 3.2 cis-l,2-dichloroethene u u 
22 11 carbon disulfide u u 

-13:8 ·--6.9 2-butanone 
- -_._- -- U- -----0-----·-·· 

7.6 3.8 chloroform u u 
2.8 1.4 1,1,1-trichloroethane u u 

0.44 0.22 carbon tetrachloride u u 
--1.78 --0.89 benzene 

_. ._----- - U-·--· -----0-------·--·-··· 

24 12 1,2-dichloroethane u u 
0.66 0.33 trichloroethene u u 

2.2 1.1 toluene u u 
---13.2 ···6~6 4-methyl:2-pentanone ---- --- . U-----·----u--·----··· 

0.3 0.15 tetrachloroethene u u 
9.2 4.6 1,1,2-trichloroethane u u 

13.8 6.9 2-hexanone u u 
--1:12 . -0.56 chlorobenzerie---- -. -------. --- -- -·-·---0 --- ·---u-------· 

2.2 1.1 ethyl benzene u u 
3.4 1.7 m,p-xylene u u 

11.2 5.6 o-l5)'lene/s!yrene - 1-. 
0.56 .-. 0.28 bromoform 

u u -------O'------u-----· --- -_. ---',-
O,~ __ . 0.17 _11 ,2,2-tetrachloroethane 

Date Sampled: 
Reviewed by: 

COMMENTS: 
04:)8:1] PM 

0 7/23/97 

RS 

u u 

07/24/97 

RS 



SDG072697 

~LANK ACTlO~:~VE~ 
=. __ SDG07~2~6~97~==l1 
MAX. of ALL MAX. of ALL LABORATORY BLANK 10: 
FIELD AND LABORATORY PID Data File 10: 

LAB. BLANK BLANK ECD Data File 10: 
....-....,...--..----ll VALUES X 5 VALUES X 5 

pal MDL (10 for commOfi (10 for commo 

~~gl.h. !!9lk _ ._ !!9LL .. ~.~= = J!9tL __ . COMPOUNQ~._ 
40 ----20 - --- .. ------ vinyl chloride 

44 22 154.773 151.406 bromomethane 
7.2 3.6 1,1-dichloroethene 
36 18 acetone 

----8.6 4~3----- -methylene chloride -----
5 2.5 trans-1,2-dichloroethene 

6.4 3.2 cis-1,2-dichloroethene 
22 11 carbon disulfide --13.6 - 6~9 - ---------i1-c2;;.:_7-'bu:c:t"-'-anone----

7.6 3.8 79.0102 79.0102 chloroform 
2.8 1.4 28.5014 28.5014 1,1, 1-trichloroethane 

0.44 0.22 4.58187 4.58187 carbon tetrachloride 
---1:78 0:89 --------- benzene 

24 12 1,2-dlchloroelhane 
0.66 0.33 trichloroethene 
2.2 1.1 toluene 

---13.2 -6.6 .-- ------ 4-methyI-2=pentanone 
0.3 0.15 tetrachloroethene 

. 9.2 4.6 1,1 ,2-trichloroethane 
13.8 6.9 2-hexanone 

-1:12" O~56 _ .. _- ---- chlorobenzene-
2.2 1.1 ethylbenzene 
3.4 1.7 m,p-xylene 

---"0~.!3~ . 0° ~ .. 21'§78 t! . --- - .-. - -. . . ~;o~~~::~~rene -

=~ __ ~ .=.=~ __ ~~_.-_. =~ __ ,=__ 1 1 2,2-te!@fhloroethane _~.~ 

Date Analyzed: 
Reviewed by: 

COMMENTS: 
0-1:38"1'\ PM 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

ETH.BLK. METH.BLK. 
019R0201 

95F0101 019F0201 

LABORATORY BLANK SUMMARY; p. 1 of 1 

..J!9tb .. _ _~ _______ =_==== 
U U 

30.281 J 22.600 J 
U U 
U U --rr- _.- ----[j----.------.-.---.~---

U U 
U U 
U U 

- 0 0 
U 15.802 
U 5.700 
U 0.916 
o U 
U U 
U U 
U U 

-0 iT 
U U 
U U 
U U 

-D --0-
U U 
U U 
U U 0-- '--0 --

r;'~~; _u 07l2::t---~ 



:~L~~ELS l 
72797 

~;~-~-~~TI~ 

~.;:~~GIO 
LAB. BLANK 
VALUES X 5 

MAX. of ALL 

FIELD ac 
BLANK 

VALUES X 5 

10 for common ~~~~mmo~ ~ _.--. T . ..J!9&.. __ 

125.672 I 

2487.72 
39.6407 
14.2996 
2.2988 

3.735 
7.79441 
44.8875-

I 
f 

112.644 

._._--

2487.72---

.' ... -

._._-----

I ::J 
40 
44 

7_2 
36 

---8.6 

5 
6.4 
22 

-13.8 
7.6 
2.8 

0.44 
-----va 

24 
0.66 

2.2 
-13"] 

0.3 
9.2 

13.8 

MOL 
l!g/\. 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

FIELD QC BlANK 10, J 
PID Data File 10: 

ECD Data File 10: 

COMPOUND 

03TB01301 

29R0101 

29F0101 

SDG072797 

PURGE & TRAP FIELD ac BLANK SUMMARY 

_!!.91-_________ ==================== 
20 vinyl chlol1de ·----0--------

22 
3.6 
18 

---:4.3 
2.5 
3.2 
11 

------e:§ 

3.8 
1.4 

0.22 
0.89 

12 
0.33 

1.1 
-6] 

0.15 
4.6 
6.9 

bromomethane 
l,l-dichloroethene 
acetone 
ni"ethytene chloride---------- -

trans-1,2-dichloroethene 
cis-1,2-dichloroethene 
carbon disulfide 
2-butan~-----

------

chloroform 
l,l,l-lrichloroethane 
carbon tetrachloride ._-
benzene 
l,2-dichloroethane 
trichloroethene 
toluene 
4-"methyl-2-pentan~---- - - -

tetrachloroethene 
l,l,2-lrichloroethane 
2-hexanone 

2 

22.529 B 

48.772 

U 
U 
0-
U 
U 
U 

U 
U 
U 
0-

-----,.-- ----1:12 -. 0.56 
-------_. __ ... -

chlorobenzene 

U 
U 
U 
o 
U 
U 
U 
o 
U 
U 
U 
U 

2.2 
3.4 

11.2 ---------- ·--0-56 
0.34 --

1.1 ethyl benzene 
1.7 m,p-xylene 
5.6 ~~Ienelsty~~~ _____ . __ . 

0.28 bromoform 
0.17 _l,l,2,2-tetrachloroethane 

Date Sampled: 
Reviewed by: 

COMMENTS: 
04:39:11 PM 

0 7125197 

RS 

~ c=_ ."C" ~_~ 



SDG072797 

~LANK ACTION lEVELS I 
_. SDG072797 

MAX. of ALL MAX. of ALL 
FIELD AND LABORATORY 

LAB. BLANK BLANK 
VALUES X 5 VALUES X 5 

pal MDL (10 for commor (10 for commor 

.Ma~ !I9&.. ~~!,1g!l:-_~=.= ='.=. uQ&. 
40 '-20 
44 22 125.672 125.672 
7.2 3.6 
36 . 18 

--8.6 - -4.3 ---- - ._--- '-----._--

5 2.5 
6.4 3.2 
22 11 

----13.8 6~9 - 2487.72--r-----~~ 

7.6 3.8 39.6407 39.6407 
2.8 1.4 14.2996 14.2996 

0.44 0.22 2.2988 2.2988 
---1.78 . 0:89 

_._----'------

24 12 
0.66 0.33 3.735 3.735 
2.2 1.1 7.79441 7.79441 

--"13:2 6:6 44.8875 
-

44.8875 
0.3 0.15 
9.2 4.6 

13.8 6.9 --- _._- ------------1.12 . 0:56 
! 2.2 1.1 
I 3.4 1.7 

f 11.2 5.6 ._---._._-
--0.56 0.28 

=.Q;~~,_JUL 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

LABORATORY BLANK SUMMARY; p. 1 of 1 

LABORATORY BLANK I 0: ETH.BLK. METH.BLK. 
PID Data File I 0: 28R0101 048R0101 

ECD Data File I 0: 28F0101 048F0101 

COMPOUND -
vinyl chloride 
bromomethane 
1,1-dichloroethene 
acetone 
methylenectiioride ----.---
trans-1,2-dichloroethene 
cis-1,2-dichloroethene 
carbon disulfide 
2-butanone -- ... 
chloroform 
1,1,1-trichloroethane 
carbon tetrachtoride -
benzene 
1,2-dichloroethane 
trichloroethene 
toluene 
4-methyl-2-pentanone- . 
tetrachloroethene 
1,1,2-trichloroethane 
2-hexanone 
chlorobenzene 

----_ .. 

ethyl benzene 
m,p-xylene 
o-xylene/stl'~ene _____ 
bromoform 
1~2~!rachloroethane .. 

Date Analyzed: 
Reviewed by: 

COMMENTS: 
GU9:17 PM 

.""u~g/=L~==u:!1gs;/L"==f,,================~' ________ .. __ 
U U 

25.134 J U 
U U 
U U --u----rr--------- --.--.-----.-.-----.--
U U 
U U 
U U -- 0 ·-TI---------··---~--------··------· . --- ... --

7/27197 
RS 

U 7.928 
U 2.860 
U 0.460 _____________ . _____ . _____ . U----U---
U U 
U 0.747 
U 1.559 J 
"iT 8.977 J 
U U 
U U 
U U --u - --u-
U U 
U U 
U U D -----u--
U U 

07127/97 
RS 

-- .----=--=-.-~== 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

FLANK ~CTION LEVEL;l 
SDG072897 ~J 

FIELD AND FIELD QC 
LAB. BLANK BLANK 
VALUES X 5 VALUES X 5 

FIELD QC BLANK 10: 
PID Data File 10: 

ECD Data File 10: ~
MAX' of ALL MAX. of ALL 

(10 for common (10 for common I P: lrMDLl 
_.!!9lh . UQ/L U 1_!!9lL1 COMPOUND 
--- 40 20 vinyl chlortde 

150.9 150.9 44 22 bromomethane 
7.2 3.6 1, l-dichloroethene 
36 18 acetone 

[
5~~~~~~01 
57F0101 

ug/L 
U 

30.180 B 
U 
U 

SDG072897 

PURGE & TRAP FIELD QC BLANK SUMMARY 

-.-.- '-- ---a:s --43 methylen-e-ch"'"'lc-on7"·d:-e-----·-- .. -u' .---------------.. ------... ---------- .. --------.-.- -... -- --
5 2.5 trans-1,2-dichloroethene 

6.4 3.2 cis-1,2-dichloroethene 
______ . _______ ~ __ . .!! carbon disulfi~ __ .... ___ .. _ .. 

55.05 
19.85 

3.2 

13.8 6.9 2-butanone 
7.6 3.8 chloroform 
2.8 1.4 l,l,l-trichloroethane 

. ___ . ___ . __ r--..Q:~ . __ ..Q:22 carbon tetrachloride 
1.78 0.89 benzene 

24 12 l,2-dichloroethane 
0.66 0.33 trichloroethene 

__ ." __ ~_~~ ..!1 ~ ____ . ________ _ 
13.2 6.6 4-methyl-2-pentanone 
0.3 0.15 tetrachloroethene 
9.2 4.6 l,l,2-trichloroethane 

. ________ ._. ______ ..!~:~ 6.92-hexanone 
1.12 0.56 chlorobenzene 
2.2 1.1 ethylbenzene 
3.4 1.7 m,p-xylene 

_._ r--l!~ _ .. _ 5.6 o-xylene/styrene 
0.56 0.28 bromoform 

,,=====~=,=====,,=,===~=0.:==34 _c= ~l1J.L1..~2-tetrachloroethane 

Date Sampled: 
Reviewed by: 

COMMENTS: 
04:40:11 PM 

U 
U 
U ··-·u··- -.. ---- ------.--- .--- .... - - .. --.... -.-.----------... -
u 
u 
u . j] 

u 
u 
u 
0-
u 
u 
u ---rr-' . -.. --- .. - - .------- - --- .... --.--.... -. -------.. ----.-- .. ---
U 
U 
u --If 

07/26/97 

RS 

=u ===.= =~====~==-,~_~~=, ._~========~~ 



SDG072897 

~LANK ACTION LEVELS 
SDG072897 

MAX. of ALL MAX. of ALL LABORATORY BLANK ID: 
FIELD AND LABORATORY PID Data File ID: 

LAB. BLANK BLANK ECD Data File ID: 

~~"""'T---il VALUES X 5 VALUES X 5 

~~~)I ~~o ~~=~co:~":~ ~O fo~:~mmor ~nyl chIO~~~POUND . 
44 22 150.9 112 bromomethane 
7.2 3.6 1,1-dichloroelhene 
36 18 acetone 

-8:6'4.3 c-- - ... _- ----.---- methylenecilioride --. 

5 2.5 trans-1,2-dichloroethene 
6.4 3.2 cis-1,2-dichloroethene 
22 11 ____ ______ ______ carbon disulfide _ 

13.8 - 6~9 2-butanone--
7.6 3.8 55.05 55.05 chloroform 
2.8 1.4 19.85 19.85 1,1,1-trichloroelhane 

0.44 0.22 3.2 3.2 carbon tetrachloride 
Us 0.89 -- ------ benzene 

24 12 1,2-dichloroelhane 
0.66 0.33 trichloroethene 
2.2 1.1 toluene -13.2 -6:6 -.------- -- . --- .------- 4-methyl-2ii"entanone 

0.3 0.15 tetrachloroethene 
9.2 4.6 1,1 ,2-trichloroethane 
13.8_~.~ -.---------1-----.--- .l::hexanon~ _____ ._ 
'C12 0.56 chlorobenzene 
2.2 1.1 ethyl benzene 
3.4 1.7 m,p-xylene 

11.2 ___ ~~ ___ __ o-xylene/sty~ene ___ _ 
--0:56 0.28 bromoform 

,.=1~1_ 0.17 1,12 2-tetrachloroethane 

56R0101 
56F010l 

f
ETH.BLK. 

! .. u9/L=U~ 
122.400 J 

U 
U 
[f--

U 
U 
U 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

LABORATORY BLANK SUMMARY; p. 1 of 1 

-----------.. -

o ' ... -~---.-.-'----.~----. 
11010 

4.0 
0.640 

U 
U 
U 
U o - .. -.------.. --.. -------.~.---- -- .-. -- --. -- --- .. ' 
U 
U 
U iJ --- ---------------- --- .. - .. --.-. - --.~ -

U 
U 
U 0-'-
U 

------_ ....... _--------

Date Analyzed: '07/28/97 

Reviewed by: RS 

COMMENTS: 
0-'.·10-11 PM 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

~LAN~~~~;IO~~EVELS 
SDG073097 

FIELD AND FIELD ac PID Data File 10: 85R010l 
LAB. BLANK BLANK ECD Data File ID: 85F0101 
VALUES X 5 VALUES X 5 

SDG073097 

003TB01501 
086R0101 
086F0101 

PURGE & TRAP FIELD QC BLANK SUMMARY 

MAX. of ALL MAX. of ALLl FIELD QC BLANK 10: 103BB0010l 

(10forcom.m. on (10 forcommo.n jpaLTMOLl 
.~!!9!!'_._ . ____ ~1L_ ~I~ COMPOUND _ -c==~~/L'=-7P==-=u~g~/L~T=================== .- -.... .. ---~. --l 40 20 vinyl chloride U U 
114.808 114.808 44 22 bromomethane 22.962 J U 

361.045 
7.2 3.6 1, l-dichloroethene U U 
36 18 acetone U U -.- -·-~--·-----~8.6 ----4.3 methylene chloride ----.- U---U--~--··----·-·· --.. ------.--.------ .. -.-.- .. -. 

5 2.5 trans-l,2-dichloroethene U U 
6.4 3.2 cis-l,2-dichloroethene U U 
22 11 carbon disulfide U U 

-1292.~·-- --13.8 ·--6.92-butanone --- - -----.-~ 129.i38U---··---·----- -----.----~ .. ---.---~-----. 

7.6 3.8 chloroform U U 
2.8 1.4 1,1,1-trichloroethane U U 

0.44 0.22 carbon tetrachloride U U 
-1.78 0.89 benzene U···-· ·---···-U~---·----·-·· ~-------.------.------ .. --.-.-~ 

24 12 1,2-dichloroethane U U 
0.66 0.33 trichloroethene U U 

______ _~..ll . ...!1 ~, _______ . __ .. U U 
13.2 6.64-methyl-2-pentanone . IT ··-----IT·-··---~·---·· -.. ---.----.-------- ... -~ ... - .. 
0.3 0.15 lelrachloroethene U U 
9.2 4.6 1,1 ,2-lrichloroethane U U 

13.8 6.9 2-hexanone U U 
.-.-.----- ··1.12 0.56 chlorobenzene ... -.-... . U - IT·-~·-----··---·-- -.--------.---~----~.-.---.--.. -.- .. 

2.2 1.1 ethyl benzene U U 
3.4 1.7 m,p-xylene U U 

11.2 5.6 o-xYlene/styrene U U ... -.-----. - ··---0.56 - 0.28 bromoform U ·U----·--···- . 
O.~ _ . 0.17 1 1 2 2-tetrachloroethane .~, _'" ~JL U 

Date Sampled: 
Reviewed by: 

COMMENTS: 
OHIil7PM 

07/26/97 

RS 
07/27/97 

RS 



SDG073097 

BLANK ACTION lEVELS 
SOG073097 

MAX. of All MAX. of All 
FIElOANO LABORATORY 

LAB. BLANK BLANK 
VALUES X 5 VALUES X 5 

POL MOL (10 for commo~ (10 for commor 

~.M9LL H!i'b,~ P==-~ _ .. u~ __ 
40 20 
44 22 114.808 

7.2 3.6 
36 '---.--~~ ~:045 361.045 --8:6 4.3 
5 2.5 

6.4 3.2 
22 11 --ill --_._.-

1292.38 6.9 
7.6 3.8 
2.8 1.4 

0.44 0.22 
··-1.78 ··-0:89 -- ---- ._----- --_._--

24 12 
0.66 0.33 
2.2 1.1 

- -13.2 -6.6 -----1-._---_ .. -

0.3 0.15 
9.2 4.6 

13.8 .~~~ . ---1:12 0.56 
2.2 1.1 
3.4 1.7 

11.2 5.6 
.- 0.56 

... _-
0.28 

0.34 0.17 
= 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

LABORATORY BLANK SUMMARY; p. 1 ot 1 

LABORATORY BLANK I D: ETH.BlK. METH.BlK. METH.BlK. 
PID Data File ID 

ECD Data File ID 

COMPOUND 
vinyl chloride 
bromomethane 
1,1-dichloroethene 
acetone 
methyleriechlo~----··· 

trans-1,2-dichloroethene 
cis-1,2-dichloroethene 
carbon disulfide ----- -- ... ---
2-butanone 
chloroform 
1,1,1-trichloroelhane 
carbon tetrachloride -----_. 
benzene 
1,2-dichloroethane 
trichloroethene 
toluene 

- 4-methyl~2:peni·anone···-
tetrachloroethene 
1,1,2-trichloroethane 
2-hexanone 
chlorobenzene -. - ---... - . 

ethyl benzene 
m,p-xylene 
o-XYlene/styr~~ ___ . 
bromofo~ 

..... _ ug/l 

098R0101 001R0101 
098F0101 001F0101 

ug/l ug/l 
u u u 
u u u 
u u u 
U 36.104 U 
U U U 
U U U 
U U U 
U U U ··--TI----u----TI---------··--- .- .-..... -
U U U 
U U U 
U U U 
U U ·---0---·-----
U U U 
U U U 
U U U O--·_-1J---U··-·--
u u u 
u u u 
u u u ····-D- u u 
u u u 
u u u 
u u u 

·U U U 
U U U 1.!~.2~!etra~hloroethane 

Date Analyzed: .~ F-~~3~/97 ~7/30/97 07/30/97 

Reviewed by: RS RS RS 

COMMENTS: 
04:"':07 PM 

. __ ._---------



--- .- -

~~~ ACTION LEVELS 
SDG080597 

MAX. 0 

FIELD 

LAB. B 

VALUE 

fAll 

AND 

LANK 

SX5 

mmon (10 for co 

~_!!QIL 

163.2 2 

13.882 9 

31.5716 
11.4806 
1.83689 

== 

--. --

._---

-_. 

MAX_ of All 

FIELDaC 

BLANK 

VALUES X 5 

(10 for common 

r==- ugll~,. 

----

13.8829 

-_._--- ._---

_._-------

-_. _.- c--------

-. -_ .. ._-----

pal 

40 
44 

7.2 
36 

f-.---
8.6 

5 
6.4 
22 

-ill 
7.6 
2.8 

0.44 
---1.78 

24 
0.66 

--~ 
13.2 
0.3 
9.2 

13.8 
--1.12 

2.2 
3.4 

---_ ... ------- r----J!~ 
0.56 
0.34 -.-

MOL 

20 
22 

3.6 
18 

----;f.3 
2.5 
3.2 
11 

6.9 
3.8 
1.4 

0.22 
---0.89 

12 
0.33 

1.1 
6.6 

0.15 
4.6 
6.9 

0.56 
1.1 
1.7 
5.6 

0.28 
0.17 

FIELD ac BLANK 
PID Data File 

ECD Data File 

COMPOUND 
vinyl cllIonae 
brornomethane 
1,1-dichloroethene 
acetone .. _---
methylene chloride 
trans-1,2-dichloroethene 
cis-1,2-dichloroethene 
carbon disulfide .-
2-butanone 
chloroform 
1 ,1 ,1-trichloroethane 
carbon tetrachloride --
benzene 
1,2-dlchloroethane 
trichloroethene 
toluene 
4-methyl-2-penianone-
tetrachloroethene 
1,1,2-trichloroethane 
2-hexanone . _.- --.-- . 
chlorobenzene 
ethylbenzene 
m,p-xylene 
o-~lenels!Yrene --- --
bromoform 
1 1,2,2-tetrachloroethane 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

SDG080597 

PURGE & TRAP FIELD ac BLANK SUMMARY 

:g 1~!~~~~~01 
ID: 29F0101 

~=_lm!l"iT================== 

2.777 

I 
I 

···-f= 

U 
U 
U 
U IT----
J 
U 
U -a" ---. -.-------.---.--------- .---- --_ .... ----. --,-
U 
U 
U IF ---- --.-- ---.------------
U 
U 
U ·u-------------------------------- --.-
U 
U 
U iJ -------------------------.- - .----. 

U 
U 
U iJ---·---- --------------------- -----

u================================ 

Date Sampled: i 07128197 

Reviewed by:' RS 

COMMENTS: 
04.S8:Jl PM 



SDG080597 

~LANK ACTION -LEVELS J 
_ SDG080597 _ _ 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

LABORATORY BLANK SUMMARY; p. 1 of 1 

MAX. of ALL MAX. of ALL LABORATORY BLANK ID: ETH.BLK. METH.BLK. 
FIELD AND LABORATORY PID Data File ID: 028R0101 

LAB. BLANK BLANK ECD Data File ID: 26F0101 028F0101 

,....,, ___ ---T-___ -II VALUES X 5 VALUES X 5 
PQL MDL (10 for cammor (10 for cammor 

!-!9!L .' H9lL =ug/L __ ~= 0_ ~.!:!!Llk .~_ ~P-"~T""E'i-:C~O¥Mo==P=O~U=N=D",,= __ ~ 
40 20 vinyl chloride 
44 22 163.22 163.22 bromo methane 
7.2 3.6 1, 1-dlchloroethene 

}~--~~ --- -- --->---- .---- '~~~;:nectiIOride--' 
5 2.5 13.8829 trans-1,2-dichloroethene 

6.4 3.2 cis-1,2-dichloroethene 
22 11 carbon disulfide 

- -13,8- -6'.9 -----------.--- 2=butanoM-- --

7.6 3.8 31.5716 31.5716 chloroform 
2.8 1.4 11.4806 11.4806 1,1, Hrichloroethane 

0.44 0.22 1.83689 1.83689 carbon tetrachloride 
'1.78 -o.eg -~---- f----- ---- benzene - - --

24 12 1,2-dichloroethane 
0.66 0.33 trichloroethene 
2.2 1.1 __ . _______ .___ .. _ toluene 

13.2---6:6 4-methyl-2-pentanone-
I I 0.3 0.15 tetrachloroethene 

I.. 1~~ ____ ::~ ~~~:;~~~~~roethane 
~ 1.12 0.56 ------- -- . chlorobenzene - ---. .-

l
' 2.2 1.1 ethyl benzene 

3.4 1.7 m,p-xylene 
_!'!.:~ _. 5.6 __ u __ ~-xylene/~r~ne _ .... _ 

L~ _.~00:53~. __ ._ °0·.21~ bromoform 
. _~_11,g~:tetrac~loroethane 

Date Analyzed: 
Reviewed by: 

COMMENTS: 
I)U8'3}PM 

ug/L ug/L 
u U 

22.015 J 32.644 J 
U U 
U u '-rr- --u -----.----.. 
u u 
u u 
u u _u_ .. U------O----.---------.. 

5.293 J 6.314 J 
1.925 J 2.296 J 
0.308 J 0.367 J - ----U--------o -.-----.-.- --

u u 
u u 
u u -'- U·----·O·----··-·- ----.-
u u 
u u 
u u --Ti---O-----·--·· 
u u 
u u 
u ~u ___ _ 
u u 
u u 

L8/~5/97 08/05/97 r RS RS 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO003, FRIDLEY, MINNESOTA 

MAX. of All 
FIELD AND 

LAB_ BLANK 

MAX. of All 

FIElDQC 

BLANK 

FIELD QC BLANK 10: 
PID Data File 10: 

ECD Data File 10: 
VALUES X 5 VALUES X 5 

(10 for comm. o. n (10 for common [:l [M~l -] 
p-~.l!9[!,~===~ u l u ugll COMPOUND 

553.867 

17.9416 

47.469 
17.2615 
2.76183 

.. _------

40 20 vinyl chloride 
553.867 44 22 bromomethane 

7.2 3.6 1,1-dichloroethene 
'- ________ f-- _. ___ ~ 18 acetone 

8.6--4.3 methyleiiechloride --- ---
5 2.5 trans-1,2-dichloroethene 

6.4 3.2 cis-1,2-dichloroethene 
22 11 carbon disulfide 

------- -- -13.8---6.9 2-butanone ---

7.6 3.8 chloroform 
2.8 1.4 1,1, 1-trichloroethane 

0.44 0.22 carbon tetrachloride 
- ---.------ ····-178 0.89 benzene 

24 12 1,2-dichloroethane 
0.66 0.33 trichloroethene 
2.2 1.1 toluene 

132 -6~6 4-meulyl-2-"pentanone . 
0.3 0.15 tetrachloroethene 
9.2 4.6 1,1 ,2-trichloroethane 

f--... - .. -.- --- -------- f--.-.!~-" 6.92-hexanone 
1.12 -0.56 chlorobenzene 
2.2 1 . 1 ethylbenzene 
3.4 1.7 m,p-xylene 

---------- ------ u--6~5io52: 6iOV~~~~:~~~-------
b:_==="=====.~~--.::O.~ _ "=J!.1Z.1,lll-tetrachloroethane ___ _ 

Date Sampled: 
Reviewed by: 

COMMENTS: 
05:01:08 PM 

1
~~~~~~~01 
03F0201 

l!9/l 
U 

110.773 B 
U 
U· 

SDG081397 

. 0 ------ -------.------
U 
U 
U o --- --------------
U 
U 
U o .------- .. -.. --. --- -- - ---. --- -
U 
U 
U 

-0 
U 
U 
U 0----··--- --------.-

U 
U 
U ---1] -----.. __ .--. 

08/05/97 

RS 

U========= 

PURGE & TRAP FIELD QC BLANK SUMMARY 



pal MOL 

J!9.lL _H9l~0 40 
44 22 
7.2 3.6 
36 18 --_. 

8.6 4.3 
5 2.5 

6.4 3.2 
22 11 

-----13.8 ---- 6.9 
7.6 3.8 
2.8 1.4 

0.44 0.22 
---US -0.89 

24 12 
0.66 0.33 
2.2 1.1 

--13.2 -6.6 
0.3 0.15 
9.2 4.6 

13.8 6.9 _.-
1~12 - 0-:56 
2.2 1.1 
3.4 1.7 

11.2 5.6 
---0.-56 "-. 

0.28 
==J!,~~_-!t 17 

SDG081397 

~LANK ACTION lEVELS 
SDG081397 

MAX. of ALL MAX. of ALL 
FIELD AND LABORATORY 

LAB. BLANK BLANK 
VALUES X 5 VALUES X 5 

(10 for common (10 for commo~ 

=~,!:!!I!",",= F,ug/L _ 

553.867 347.763 

r-- -- - -- --- .. _---

17.9416 17.9416 

_.-_._-c- _. _. --

47.469 47.469 
17.2615 17.2615 
2.76183 E~1~~ ------

-------. - ._-------

------ ._<_ .• _- -- --_. --- .-

------- _ .. _-----

LABORATORY BLANK 10: 
PID Data File 10: 

ECD Data File 10: 

COMPOUND 
vinyl chloride 
bromomethane 
1 ,1-dichloroelhene 
acetone -.... --- -

methylene chloride 
trans-1 ,2-dichloroethene 
cis-1,2-dichloroethene 
carbon disulfide -------_ .. - -- -
2-butanone 
chloroform 
1 ,1, 1-trichloroethane 
carbon tetrachloride - . 
benzene 
1,2-dlchloroethane 
trichloroethene 
toluene -- . 
4-methyl-2-pentanone 
tetrachloroethene 
1,1,2-trichloroethane 
2-hexanone ----- . 
chlorobenzene 
ethylbenzene 
m,p-xylene 
o-xylene/styrene .. _--
bromoform 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

ETH.BLK. METH.BLK. METH.BLK. 
024R0201 043R0501 

02F0201 024F0201 043F0501 

.!:!9lL- ug/L· ug/L 

'~.553 ~ 29.237 ~ ~ 
U U U 

-U-- U U 

3.588 J 2.662 J U 
U U U 
U U U 

LABORATORY BLANK SUMMARY; p. 1 of 1 

---------_._ .. -- .-

u- ---u---D---------·------- -----.-
U 7.208 J 9.494 
U 2.621 J 3.452 
U 0.419 J 0.552 -- O-----U----U--·----·-------·-···----·- --
U U U 
U U U 
U U u ·-·IT·----··----U---U··--------------·------·-----

U u U 
U U U 
U U U -U---U -----U-------.. --

u u u 
u u u 
U U U U u --U-----.--------------

U U u======================= 

Date AnaIYZed:~l~/1~/~7 08/13/97 08/13/97 

-_. _ . ~=, = ~1, 1 ,2,2-tetrachloroethane _c. 

Reviewed by: r RS RS RS 

COMMENTS: 
... - ._------------_ .. 

05:01:08 PM 



r:;K~; 
."--

TION LEVELS 
DG081497 

[

MAX. olA 
FIELD AN 
LAB. BLAN 
VALUES X 

IrOfALL D FIElDOC 
K BLANK 
5 VALUES X 5 

(1~~;~~: on (10 for common 

LJQ/l -= . 
364.03 

36.5601 
13.2946 
2.12713 

--Y71n-

49.515 ---------

364.03 

-- -----~--. 

- 7.7172 -.--

- --- ---- --

- ----_._--_ .. -

... _-

POL 
uglL 

40 
44 
7.2 
36 
8.6 

5 
6.4 
22 

13.8 
7.6 
2.8 

f--0 .44 
1.78 

24 
0.66 
2.2 

--132 
0.3 
9.2 

f--_13.8 
1.12 
2.2 
3.4 

11.2 
0.56 
0.34 

rMDL1 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

SDG081497 

PURGE & TRAP FIELD ac BLANK SUMMARY 

PID Data File ID: 87R0601 088R0601 089R0601 090R0601 091R0601 092R0601 
ECD Data File 10: 87F0601 088F0601 089F0601 090F0601 091F0601 092F0601 

FIELD ac BLANK ID: I03TB02001R 003TB02101R 003TB02201R 003TB02301R 003TB02401R 003TB02401RE 

~POUND _ ug/l ug/l ug/l ug/l ----'i9l!,. ug/l 
20 vinyl chloride U U U U U U 
22 bromomethane 60.544 B 47.954 B 72.806 B 59.883 B 55.872 B 53.669 B 

3.6 1,1-dichloroethene U U U U U U 
18 acetone U U U U U U --4.3 methylenechlo~------ TI------·-U------ --U--------(r--- - ·_·U--- --lJ----·---···----------------------··------------

2.5 trans-1,2-dichloroethene U U U U U U 
3.2 cis-1,2-dichloroethene U U U U U U 
11 carbon disulfide U U U U U U 

6.9 2-butanone ----. ---- - . - 0 -- - -U-----O-------U-- - 0-- --0 
3.8 chloroform U U U U U U 
1.4 1,1,1-trichloroethane U U U U U U 

0.22 carbon tetrachloride U U U U U U -0.89 benzene [f - -.---- U---·-·----U·---------···--·rr--· 1.543 ---J- ---D --- ... ------.-.-- ------ -.. ---
12 1,2-dichloroethane U U U U U U 

0.33 trichloroethene U U U U U U 
1.1 toluene U U U U U U 

-6.6 4-methyi-2-penfuriorle 0 -.-- --a _c. - ---"'--U-- _c. --U U-' -- 0 
0.15 tetrachloroethene U U U U U U 
4.6 1,1 ,2-trichloroethane U U U U U U 
6.9 2-hexanone U U U U U U -----0.56 chlorobenzene- .------ .. -. ·O--·-----u----1]--·----l} U--U---- - -----------------------------
1.1 ethyl benzene U U U U U U 
1.7 m,p-xylene U U U U U U 
~ o-xylene/~~~n~ U U U U U U __________ ._n___ _ _____ _ 

0.28 bromoform ------f-- .. - 0 ----U----U------U O·-l}------
0.17 l.~~achloroethane ___ . _____ ~ U U U ,_=~~.~,~._~.!!~_.,= o,~-l!=_~~~~======~~.~~=~ 

- ~ate Sampled: I 08~0~/~;- -- 08/07/97 08/08/97 08/09/97 08/10/97 08/11197 

Reviewed by: RS RS RS RS RS RS 

COMMENTS: 
OS:02:O] PM 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

SDG081497 

~LANKA~~~~;~E~ I LABORATORY BLANK SUMMARY; p. 1 of 1 

-MAX: of ALL MAX~;;fALL - LABORATORY BLANK ID: r' ETH.BLK.METH.BLK.METH.BLK 
FIELD AND LABORATORY PID Data File ID: 61R0601 083R0601 086R0601 

LAB. BLANK BLANK ECD Data File ID: 61F0601 083F0601 086F0601 

r-:=:--1r-__ -f1 VALUES X 5 VALUES X 5 
pal MDL (10 for common (10 for commo 

M9~~ !l~~glrC3:~~~ ~-- 7_ 24:~~ r ~~~~:~~h~POUND 49.::

L 

-on~O.:~~ ~.;;:~ f~'=--
7.2 3.6 1, 1-dichloroethene U U U 
36 18 acetone U U U 

~ -8.6-4.3 iTieihylene ciiloride--O --0 . --U-
5 2.5 trans-l,2-dichloroethene U U U 

6.4 3.2 cis-1,2-dichloroethene U U U 

1i! -i:~ .~~~~~~;---- -36.5601 III !~f~:£~~~~'~~ 7.312 ~----~------~ 
2.8 1.4 13.2946 13.2946 I 1,1, l-trichloroethane 2.659 J U U 

0.44 0.22 2.12713 2.12713 _II ~r~on ~!!:achloride_ 0.425 J U U 
--- T}a -(fa9 -7-:'j172~ benzene 0-0-0 

24 12 I' 1,2-dichloroethane U U U 
0.66 0.33 I trichloroethene U U U 
2.2 1.1 'i !QI!!ene __ .. __ __ ___ U U U 

--13.26.6 I! 4-methyl-2-pentanone 0---·-0--0 
0.3 0.15 II tetrachloroethene U U U 
9.2 4.6 il)l' 1 ,2-trichloroethane U U U 

13.8 6.9 49.515 49.515 I 2-hexanone U 9.9 J U 
--1:12 0:-56 ----- ·1 chlorobenzene-·--- -O---·---D ------0 

2.2 1.1 I" ethyl benzene U U U 

34 17 I _. ~_-~_PY.-IZ:_:_~s~v_rene ____ .___ .. __ .. _UUU_ - .. -O~.-.--.- .-O~ __ ~11:~;2~ __ ..... -~-~:~:~~ _____ . ____ 1 =.:L ~ 
_______ =~~~=J ~:1~~~:achloroethane ___ - _==~==--!,!~-----!! __ ~=,~, __ _ 

Date Analyzedl. 8/14/97 08/14/97 08/14/97 

Reviewed by: RS RS RS 

COMMENTS: 
Ol,OaJPM 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

SDG082797 

~~:~i~:i.~~1 
MAX of All

J 
MAX. of All FIELD QC BLANK 10: 103T802601 

FIELD AND FIELD oc PID Data File 10: 12R0101 

LAB BLANK BLANK ECD Data File 10: 12F0101 
VALUES X 5 VALUES X 5 

(10 for common (10 for common [--pal j(Motl 
_ !!9lb ___ __ _ ---'dgi!, ___ Jl~ lY9n. __ ! ___ ~POUND _ _ _ _ _ __!!Qtb. 

003T802701 

013R0101 
013F0101 

ug/l 
-- - - -- -- ---- - --;w - 20 vinyl chloride ---- - U U 

135.833 135.833 44 22 bromomethane 27.167 B 22.284 B 
7.2 3.6 1,1-dichloroethene U U 
36 18 acetone U U 

-8.6 --4.3 methylene chloride' -D-- --U---
5 2.5 trans-1,2-dichloroethene U U 

6.4 3.2 cis-1,2-dichloroethene U U 
22 11 carbon disulfide U U ---.. --.. - ------13.8 ---6.92-butanone- D-----ij---

39.4859 
14.3585 
2.29736 

7.6 3.8 chloroform U U 
2.8 1.41,1,1-trichloroethane U U 

0.44 0.22 carbon tetrachloride U U 
-----------.---- ----------1.78 -- 0.89 benzene- ij - ---------U---

24 12 1,2-dichloroethane U U 
0.66 0.33 trichloroethene U U 
2.2 1.1 toluene U U 

.----.------- ------ - --132---6.6 4-methyl-2-pentari-one-u ------D--
0.3 0.15 tetrachloroethene U U 
9.2 4.6 1,1 ,2-trichloroethane U U 

13.8 6.9 2-hexanone U U -------- --------- --n2 --0.56 chlorobenzene- ---D--------U--
2.2 1.1 ethylbenzene U U 
3.4 1.7 m,p-xylene U U 

______ __ __________..!!1 _~ o-xylene/styrene_____ U U 
0.56 0.28 bromoform ----- --U---------U-

l,=====,,======~-.. Jt~L-- O.!! W.~.~~oroethane __ ~~. U U==~ 

Date Sampled: T~8/~8/97 
Reviewed by: I ' RS 

COMMENTS: 
O~:I'i:2) PM 

08/19/97 

RS 

PURGE & TRAP FIELD QC BLANK SUMMARY 



SDG082797 

~LANK ACTION LEVELS 
SDG082797 

=~= O~=-= 

MAX. of ALL MAX. of ALL 
FIELD AND LABORATORY 

LAB. BLANK BLANK 

r""":::"!:":"-"T---11 VALUES X 5 VALUES X 5 
pal MDL (10 for common (10 for commo~ 

LABORATORY BLANK 10: 
PID Data File 10: 

ECD Data File ID: 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

ETH.BLK. METH.BLK. 
11R0101 017R0101 
11F0101 017F0101 

__ !!9lL___ ug/L 

LABORATORY BLANK SUMMARY; p. 1 of 1 

=]9LL !l9/,=-_ __ !!9ll,._ __ ~_ COMPOUND 
40 --- 20 - ------ - r------ vinyl chloride --- ----u U 

44 22 135.833 I 110 bromomethane 
7.2 3.6 : 1, 1-dichloroethene 

r--8~~ -t~ - -. ,I --.--- -~~~y~:ne chloride 
5 2.5 trans-1,2-dichloroethene 

6.4 3.2 I cis-1,2-dichloroethene 
22 11 carbon disulfide 

~B .. ~- -"6.9 r--------- - ---- 2-butanoM·~ ---
7.6 3.8 39.4859 39.4859 chlorofom 
2.8 1.4 14.3585 /14.3585 1,1,1-trichloroethane 

_..Q:~~ ___ 0.22 2.29736 2.29736 carbon tetrachloride ____ _ 
1.780.89 ------- ------ benzene 

24 12 1,2-dichloroethane 
0.66 0.33 ! trichloroethene 

1~:~ - - ~:~ 1----- ----- ! ----- ~~~:~~yl-2-PEiii-tanone - ---

0.3 0.15 i tetrachloroethene 
9.2 4.6 1,1 ,2-trichloroethane 

_13.8 ___ 6.9 r- _ __ _______ 2-hexanone _______ _ 
1.12 0.56 , chlorobenzene 
2.2 1.1 ethylbenzene 
3.4 1.7 m,p-xylene 

1---~~5~ --o~~ --- -- I -------- ~;~~~::~yr~_--m---
~'== QJZ~~oo= 1_ 1JJ~chloroethane 

Date Analyzed: 
Reviewed by: 

COMMENTS: 
0):1$:)1 PM 

22.000 J U 
U U 
U U - --u-----O· ---._"-- -.---------.- - --- ----------------- --_ .. _-- -_. 

U U 
U U 
U U --------0---- 0 

7.897 4.306 J 
2.872 1.566 J 
0.459 0.251 J -------D-------- ···D" 

U U 
U U 
U U -------0 --------0 
U U 
U U 
U U ------0----- 0 
U U 
U U 
U U -----0----- -0 

8/27/97 
RS 

U ____ .lJ .. ~co_=_,.'""=-=== 

08/27/97 
RS 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

SDG082897 

PURGE & TRAP FIELD QC BLANK SUMMARY 

MAX. of ALL MAX. of AL

J 
FIELD QC BLANK 10: c3TB02601 

FIELD AND FIELD ac PID Data File 10: 12R0101 
LAB. BLANK BLANK ECD Data File 10: 12F0101 

VALUES X 5 VALUES X 5 F=====;r===;) 

::~mmon (10 ~~=n:FI ~~;;;!!:L~40~1~~;;!gIlD~L~~=.='~C~OFM=P~O~U~N~D====iP~.!,!9lh~L=n====u",g!=L'==Tr===~u;;;gB/L9T===ug~/!:L=rr=-= =--==uJ!;g!""L=fi====u",9=/L'='fir===========~=~-~'=-""=~===",== 

003TB02701 003TB02801 003TB02901 003TB03001 003TB03101 
013R0101 058R0101 059R0101 060R0101 061R0101 
013F0101 058F0101 059F0101 060F0101 061F0101 

20 vinyl chloride U U U U U U 
238.5 238.5 44 22 bromomethane 27.167 J 22.284 J 45.500 47.700 U 37.530 J 

7.2 3.6 1,1-dichloroethene U U U U U U 
36 18 acetone U U U U U U _._ ... - ------_. ------- --8.6 --4.3 methylene chloride -- '-TI--- -.----I}- ... U------ U--------U---- .-U-----.-------
5 2.5 trans-1,2-dichloroethene U U U U U U 

6.4 3.2 cis-1,2-dichloroethene U U U U U U 
r=-.----- -------f--, 22 11 carbon disulfide U U U U U U 13.8 --6-.92-butanone .- ---.- -------- ·---TI·------=u--·---U---- ----U-- - - ------rr-------·--U-----------

35.8652 
13.0419 
2.0867 

7.6 3.8 chloroform U U U U U U 
2.8 1.4 1,1,1-trichloroethane U U U U U U 

0.44 0.22 carbon tetrachloride U U U U U U ------- --.. --- --------- --1.78 --0:89 benzene-------·--·- ---- ·-O·--------TI---.. - -. u' ---- ·-----rr .---. --0--------------.. -0--------·---·-· .--. 
24 12 1,2-dichloroethane U U U U U U 

0.66 0.33 trichloroethene U U U U U U 
2.2 1.1 toluene U U U U U U 

- 13.2 6.6 4-melhyl-2-pentanone -------·-------U-------·U----· --a--- ·---·-U·· .. ----O-----u=-------------'-.--------t------

0.3 0.15 tetrachloroethene U U U U U U 
9.2 4.6 1,1,2-trichloroethane U U U U U U 

--------t----- .. e---i~'~ - 0~5: ~~~~~~~~ne .--------- .--- ·-·-·M--------~--·· -M --- --~ ---- ~ -------~ --------.. --. 
2.2 1.1 ethyl benzene U U U U U U 
3.4 1.7 m,p-xylene U U U U U U 

-----+---=- n ---[!5i· 0~2: ~;or~~~~~!yrene r-----~ ~ --. -- ~--.n-- ~ - --. ~ --.~------------- ---. 

1b,===='======dh~~0~.3;;;4 '== 0.17 1 1 2 2-tetrachloroethane U U U U U U 

Date Sampled: 
Reviewed by: 

COMMENTS: 
05:20:]1 PM 

08/18/97 

RS 

08/19/97 

RS 
08/20/97 

RS 

08/21197 

RS 
08/22197 

RS 

08/23/97 

RS 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

SDG082897 

~LANK ACTION lEVELS 
SDG082897_ 

MAX. of ALL MAX. of ALL LABORATORY BLANK ID: ~ETH.BLK. METH.BLK. 

LAB. BLANK BLANK ECD Data File ID: 36F0101 078F0101 

r-:~--r-__ -II VALUES X 5 VALUES X 5 
PQl MOL (10 for common (10 for common 

LABORATORY BLANK SUMMARY; p. 1 of 1 

FIELD AND LABORATORY PID Data File ID: rb36R0101 078R0101 

~!b. !!g/L _, ,=,,!;!gL!, _~.~" "",,_..J,!jlL!, ___ COMPOUND. _ .!!9/L T;=-~u;;!g=/L~c========= 
40 20 vinyl chloride U U 
44 22 238.5 bromomethane U U 
7.2 3.6 1,1-dichloroethene U U 

- --i.~ -i.~ --- --- - -------.-- . ~:~y7:ne chloride --.- . ~------~----------.-.- .---.. --- ------------.-.------- -- .. 

5 2.5 trans-1.2-dichloroethene U U 
6.4 3.2 cis-1.2-dichloroethene U U 
22 11 carbon disulfide U U -13.8 --- 6.9 --------- ------- 2-butanone ----- ---- U------U--------------- - ----- -- - - ... ----------------- -

7.6 3.8 35.8652 35.8652 chloroform 7_173 J U 
2.8 1.4 13.0419 13.0419 1,1,1-trichloroethane 2.608 J U 

f--J!:~~ _0.22 '--~~§Z _____ ____ ~Q~§! _____ carbon tetrachloride 0.417 J U _______________ . ___________ _ 
1.78 0.89 benzene .. 0'-- --0'------------

24 12 1,2-dlchloroethane U U 
0.66 0.33 trichloroethene U U 

-- 1~:~ - ~i ------------- -- --- ----- ~~~:~~yl-2-pentanone ~-------~------------ -. ---- ----------------

0.3 0.15 tetrachloroethene U U 
9.2 4.6 1,1 ,2-trichloroethane U U 

13.8 6_9 2-hexanone U U 
--1:120.56 ---- -- ---.. --- -- --- --- chlorobenzene--- ------- U .. ------LJ---------·-.. 

2_2 1.1 ethyl benzene U U 

---~~ij -o%i ------ -- ------- -- - ~~::2yrene ---- ~---- ~------------ -- ----------

e,=J!}4_=-.!UZ ==,~=_=~=_"==, .. ,_=_ 1,1,2,2-tetrachloroethane U .===U==== _________ = ___ =.========. 

Date AnaIYzed:-1' - ~;;::;:, 08/28/97 

Reviewed by: RS RS 

COMMENTS: 
05:20:31 PM 



------

K ACTION LEVELS 
SDG082997 

. of All MAX 

FIEL 

LAB. 

VAlU 

DAND 

BLANK 

ESX 5 

MAX. of All 

FIElDQC 

BLANK 

VALUES X 5 

(10 for 

-, _Ml!! 
common (10 for common I:: 1 

189.5 

b .. ,==-= =_ llg/l 

1-8~ 40 
79 44 

7.2 

46.43 
16.88 
2.701 

.. _._- r----.------. 

... -----.-

58 
57 
72 -- - - -_. ._-------

_. ----_ .. _-

.. -_. --_.-----

- .- --

.. --_ . 

36 
---8.6 

5 
6.4 
22 -----as 

7.6 
2.8 

L-J!.44 
1.78 

24 
0.66 

2.2 
---13.2 

0.3 
9.2 

r--..!3.6 
1.12 

2.2 
3.4 

----JU 
0.56 
0.34 

MOL 
ug/\. 

20 
22 

3.6 
18 

---4.3 

2.5 
3.2 
11 

--6.9 

3.8 
1.4 

0.22 
0.69 

12 
0.33 

1.1 --6.6 
0.15 

4.6 
6.9 

-----0.56 
1.1 
1.7 
5.6 

0.28 
0.17 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003. FRIDLEY, MINNESOTA 

FIELD ac BLANK 10: 
PID Data File 10: 

ECD Data File ID: 

COMPOUND 
vmyl chloride 
bromomethane 
1.1-{!ichloroethene 
acelone 
methylene chloride 
trans-l.2-{!ichloroethene 
cis-l,2-{!ichloroethene 
carbon disulfide ---- ,-------
2-butanone 
chloroform 
1.1.1-trichloroethane 
carbon tetrachloride 

p03 

~OO 
100 

3 

.---

SDG082997 

PURGE & TRAP FIELD ac BLANK SUMMARY 

TP03201 003TP03301 

R010l 

F010l 

ugIL _ 
U 

001R0201 

00lF0201 

ug/l 
U 

37.916 J 
U 
U 

"--U--' 

U 
U 
U U----------- '--- -.---.. -----..... -.------.-. 

U 
U 
U 

---~---.-- -

0.845 J 
U 
U 
iJ 
U 
U 
U 
U 
U 
U 
U 
iJ 
U 
U 
U 
iJ 
U 
U 
U 
U 
U 
U 
U 
[j 

---1]------ -------- ------ .. ---------.. ----- .- -_._._- .-
benzene 
1.2-{!lchloroethane 
trichloroethene 
toluene 
4-methYI-2-pentanone 

-

tetrachloroethene 
1.1.2-trichloroethane 
2-hexanone 

.~ 

chlorobenzene 
ethylbenzene 
m.p-xylene 
o-xvlene/styrene -- .-
bromoform 
1 l,2.2-tetrachloroethane ._. -

Date Sampled: 08/2 

Reviewed by: 

COMMENTS: 
05,lIJOPM 

.. _=H 

U 
U 
U -11----- -----.------------ .---------.-

U 
U 
U -----U--·· 
U 
U 
U .. _._--_.lj--_._-_ ... _-- ---------------- . __ . --'--

U 

4/97 08/25/97 

RS RS 



SDG082997 

BLANK ACTION LEVELS 
SDG082997 

MAX. of ALL MAX. of ALL 
FIELD AND LABORATORY 

LAB. BLANK BLANK 

VALUES X 5 VALUES X 5 

~~.,.~:~.~ 
(10 for common (10 for commor 

~ ....!!9lL .. 
40 20 

. 

44 22 189.579 
7.2 3.6 
36 18 

-8.6 - 4'.3 . 
5 2.5 

6.4 3.2 
22 11 

-13.8 --6.9 
7.6 3.8 46.4358 46.4358 
2.8 1.4 16.8857 16.8857 

0.44 f- . .J!.22 ~:70172 2.70172 
1':78 0.89 

24 12 
0.66 0.33 

2.2 1.1 _.-. 
'13.2 6.6 

0.3 0.15 
9.2 4.6 

13.8 6.9 
"-1:12 -0.56 

2.2 1.1 
3.4 1.7 

l'-~~5~ ._--- 5.6 
0.28 

0.34 0.17 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

LABORATORY BLANK SUMMARY; p. 1 of 1 

LABORATORY BLANK I 0: ETH.BLK. METH.BLK. METH.BLK. 

PID Data File I 0: 78R0101 099R0101 019R0201 
78F0101 099F0101 019F0201 ECD Data File 10 

COMPOUND ug/L ug/l ug/L 
vinyl chloride U U U 
bromomethane U U U 
1,1-dichloroethene U U U 
acetone 
methylene chloride 

.. ______ u ___ U ___ -i';U;--_ 
U U U 

trans-1,2-dichloroethene U U U 
cis-1,2-dichloroethene U U U 
carbon disulfide 
2-butanone 

----- -----. U U U 
U U----7U.-

chloroform U 9.287 5.891 J 
1 ,1, 1-trichloroethane U 3.377 2.142 J 
carbon tetrachloride 
benzene 

-- ----- ;";U----"-0'-".5~40"--;c;__0.343 J 
U U U 

1,2-dlchloroethane U U U 
trichloroethene U U U 
toluene U U U 
4-methYI-2-pentanone U U U 
tetrachloroethene U U U 
1,1,2-trichloroethane U U U 
2-hexanone U U U 
chlorobenzene 

.. - ----- --rr-- U u 
ethyl benzene u u U 
m.p-xylene U U U 
o-xYlene/styrene U U U 

--.-~ 

bromoform U U U 
1 1 ,2,2-tetrachloroethane U U U 

Date Analyzed: 8/28/97 08/29/97 08129/97 
Reviewed by: RS RS RS 

COMMENTS: 
05:21:10 PM 

---_._-_._------. 

======='======-._-------_ .. 



I 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

~LAN~ A~~ON~LEVELS-] 
==_._ SDG090297 ~_~ 

FIELD AND FIELD ac 
LAB. BLANK BLANK 
VALUES X 5 VALUES X 5 

(10 for common (10 for common 

FIELD ac BLANK 10: 
, PID Data File 10: 
ECD Dala File 10: 

03TB03401 
30R010l 
30F0101 

SDG090297 

PURGE & TRAP FIELD ac BLANK SUMMARY 

[

MAX. of ALL MAX. of ALL 

~"~O:-- _'~ 
vmy e ~~ u===============-=~==================~~=~~~=~~~~-=·--=--=-'-~:"-

44 22 bromomethane U 
7_2 3.6 1,1-dichloroethene U 
36 18 acetone U 

8.6 -~ methylene chloride ---~---- U ---------
5 2.5 trans-1,2-dichloroethene U 

6.4 3.2 cis-1,2-dichloroethene U 
83 22 11 carbon disulfide U -. -"107---+-----if------01-=3"'.8 -----s.s 2-butanone--- -- - ij---------~-----------.---

28.1326 7.6 3.8 chloroform U 
10.2301 2.8 1.41,l,l-trichloroethane U 

_ !:'§~~L __ -+-_____ . 0.44 0.22 carbon tetrachloride U 
~n8 -0]9 benzeneU---

24 12 l,2-dichloroethane U 
0.66 0_33 trichloroethene U 
2.2 1.1 toluene U ---n2 -s.s 4-methyl-=2-pentanOne-'-'" iJ --- ._-" ----------.---------- "_. ---f---- -

I 0.3 0.15 tetrachloroethene U 
9.2 4.6 l,l,2-trichloroethane U 

13.8 6.9 2-hexanone U 
~-ill -0.56 chlorobenzene-----·------ij-

2.2 1.1 ethylbenzene U 
3.4 1.7 m,p-xylene U 

.-!1.2 __ 5.~~len~~~_ .. ___ U 

l 
0.56 0.28 bromoform i} ----

=~== __ =. "h====,,!h~0~.3~4 ~ :!.J...l,2-tetrachloroethane ______ _____ .. =._=J",,!_=. ===========_=== 

--------- Date Sampled: r:~6~R9s7 
Reviewed by: '" 

COMMENTS: 
05,:22:14 PM --=-- - -------- -----



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

SDG090297 

BLANK ACTION LEVELS 
SDG090297 

~.ofALL ~. of ALL 
FIELD AND LABORATORY 

LAB. BLANK BLANK 

LABORATORY BLANK 10: 
PID Data File 10: 

ECD Data File 10: 

ETH.BLK METH.BLK METH.BLK 
027R0101 042R0101 

24F0101 027F0101 042F0101 

r-;:~...,.-:-:=:-"'I VALUES X 5 VALUES X 5 

':~t ~~2~0- ~.~ :~::~: ~O~::~~~ __ COMPOUN!L____ _~gL 
40 I vinyl chloride- - U 

ug/L ug/L 
U U 

44 22 115.903 115.903 bromomethane U U 23.181 J 
7.2 3.6 1, 1-dichloroethene U U U 
36 18 ~ __ ---f------- acetone U U U ----8.6--4.3 methylene chloride ------ - U U U 
5 2.5 16.5 16.5 trans-1,2-dichloroethene U 3.3 J U 

6.4 3.2 cis-1,2-dichloroethene U U U 

LABORATORY BLANK SUMMARY; p. 1 of 1 

22 11 83 83 carbon disulfide U 16.6 J U 
--13.8 ----6.9- 107 107 2-butan-one~ ---------'0 ·-"1'=0.:.:.7'----'JO------U----------·-

7.6 3.8 28.1326 28.1326 chloroform 4.3 J 4.7 J 5.627 J 
2.8 1.4 10.2301 10.2301 1,1, 1-trichloroethane 1.6 J 1.7 J 2.046 J 

0.44 0.22 _H~~1 __ e-J.63681___ carbon tetrachloride 0.3 J 0.3 J 0.327 J 
----1.78 -- 0.89 benzene--·---- ---0-- U U 

24 12 1,2-dichloroethane U U U 
0.66 0.33 trichloroethene U U U 
2.2 1.1

1
f-____ 1---_______ toluene U U U 

---13.2-- 6.6 4-methyl-2-iientanone ------ U U U 
0.3 0.15 tetrachloroethene U U U 
9_2 4.6 1,1 ,2-trichloroethane U U U 

--H~ --- 0~5~ II--------'I--------lfl f~:r~~:~~ne ------ -- ---- ~ ~ ~ 
2.2 1.1 I ethylbenzene U U U 
3.4 1.7 rm,P-XYlene U U U 

11.2 5.6 Q=xylene/~~~~~___ U U U 
---0:56 - 0.28 bromoform U U U 

O.~_= O.!l 1,1'~~-'~trachloroethane ___ ~_U U U 

Date Analyzed: 
Reviewed by: 

COMMENTS: 
05:22:1" PM 

9/02/97 

RS 
09/02/97 

RS 
09/02197 

RS 

------------._-



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

SDG090397 

F:AC~;~N LEVELS I PURGE & TRAP FIELD ac BLANK SUMMARY 
SDG090397 _ 

MAX. of ALL MAX. of AL~ FIELD ac BLANK 10: c3TB03501 
FiElD AND FIELD ac PID Data File 10: 6R0101 

LAB. BLANK BLANK ECD Data File 10: 46F0101 
VALUES X 5 VALUES X 5 

(1.0forcomm. on (10 for commonrPaLl MOL 
__ !!9lL___ uQl!, L~ YlILL COMPOUND .~ 
----- 40 20 vinyl chloride U 

117 177 44 22 bromomethane 35.400 J 
7.2 3.6 1,1-dichloroethene U 

___ .. _____ ~ 18 acetone U 
8.6 --4.3 methyler1eCh�oride---- -- . ---IT---·------·-·----·----------·--·--··--------------------.---. 

--------- ---===-

30.6678 
11.1519 

5 2.5 Irans-1,2-dichloroethene U 
6.4 3.2 cis-1,2-dichloroethene U 
22 11 carbon disulfide U ----as --6.9 2-butanone ----- --- IT ------.--- -------------.. ---.-- ----- .. ------ .-----.. --.--------------.... -

7.6 3.8 chloroform U 
2.8 1.4 1,1.1-trichloroethane U 

f-!2~~~!--- 0.44 0.22 carbon tetrachloride U 
--=-=--If-=~1;-;-;;78 0.89 benzene ---0·----------- ------.- --- --.---- .. -- - .- ... -------.. ----------------- -----.-. 

24 12 1.2-dlchloroethane U 
0.66 0.33 trichloroethene U 

1f-=-=--+----·===-jf-----,1-='~;:=~ -- ~:~ ~~~:~:YI-2-pentarione------- ----- ~---------.-- .. -----.-. --.. -.. ------. -.. ---.----- .. -------------------.. --.--.--

0.3 0.15 tetrachloroethene U 
9.2 4.6 1, 1.2-trichloroethane U 

______________ -jf------.;1-=-:3.,,,8 6.9 2-hexanone______ U 
1.12 0.56 chlorobenzene ·-·-U--------·-----·-·----·---·-·-·---· -.. -.. --- -. ------------------ -

2.2 1.1 ethylbenzene U 
3.4 1.7 m.p-xylene U 

----- ----- ----------f---.!!:~ ___ ~ ~!ene/styrene--------r_------___;:;U--==---.--- ____ . ____ .. _____ _ 
0.56 0.28 bromoform U 

-----=--=._-=----

ih=====~====!b=0~.3~4!==0.~1.7~g,l1L"'_"'b=2-=te=tr;;;;;a=ch=lo=r=oe=th=a=n~e===+===~U;===========-======_~==-~=,=============_ .. ~ ,~=,_~,==~=~_-. ,~. ,. 

Date Sampled: 
Reviewed by: 

COMMENTS: 

08/25/97 

RS 

OSol),ZSPM_== _____ _ ---==--_._=-_.--



SDG090397 

BLANK ACTION LEVELS 
SDG090397 

MAX. of ALL MAX. of ALL 

FIELD AND LABORATORY 
LAB. BLANK BLANK 

VALUES X 5 VALUES X 5 

L~~t_ MDL 10 for common (10 for cammor 
ug/L --Y9/L 

~= =_--Y9/L 
40 20 
44 22 177 
7.2 3.6 
36 18 1-._. ----8.6 ----4.3 
5 2.5 .. 

6.4 3.2 
22 11 

--13.8 ---6.9 
7.6 3.8 30.6678 30.6678 
2.8 1.4 11.1519 11.1519 

. ---- 0.44 0.22 I-~ .78431 1.78431 
1:78 0.89 

24 12 
0.66 0.33 
2.2 1.1 f-----

13.2 
-- --6:6 

0.3 0.15 
9.2 4.6 

13.8 6.9 f--.---1:12 --- 0:-56 
2.2 1.1 
3.4 1.7 

112 5.6 
----0:56 ·--·0.28 

0.34 0.17 
--. - -

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

LABORATORY BLANK SUMMARY; p. 1 of 1 

LABORATORY BLANK I D: ETH.BLK METH.BLK METH.BLK METH.BLK 

PID Data File I D: 8R0101 050R0101 066R0101 076R0101 
ECD Data File I D: 48F0101 050F0101 066F0101 076F0101 

COMPOUND _ ug/L ug/L ug/L ug/L 
vinyl chloride u u U U 
·bromomethane u u U U 
1,1-dichloroethene u u U U 
acetone u u U U 
methylene chloride ---.---. U U - -----1) u ------ -----.-----

trans-1,2-dichloroethene u u U U 
cis-1,2-dichloroethene u u U U 
carbon disulfide 
2-butanone 

-- ---- -- U U 
U U 

u U ______ ,~----~--
U U 

chlorofonm U U U 6.134 J 
1,1,1-trichloroethane U U U 2.230 J 
carbon tetrachloride U U U 0.357 J --- . ... _---- ... - _._-_.-_ ... _---------_._--_. -------------
benzene U U U U 
1,2-dichloroethane U U U U 
trichloroethene U U U U 
toluene U U U U 
4-methyl-2-penianone --- U U U U 

-.. -------- - -------_ .. _ .... _- ------ - ..... ---_.------

tetrachloroethene U U U U 
1,1,2-trichloroethane U U U U 
2-hexanone U u U U 

- -----------
chlorobenzene 
ethylbenzene 
m,p-xylene 
o-xylene/st~ 

bromofonm 
1 1 2 2-tetrachloroethane 

U U 
U U 
U U 
U U 
U U 
U U 

09/03/97 09/03/97 

RS RS 

1-- ~-~ 
t ----~- ---T~;------T.--------i:;--

Date Ana,yzedl. - 9/03/97 09/03/97 

Reviewed by: RS RS 

COMMENTS: 
O!:2J:15 PM 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

~~~:~~I:~EVEL~ 

[~~~~~~~: I~==~r== 
FIELD ac BLANK 10: 

PID Data File 10: 
ECD Data File 10: 

(1: :L1~4C.8:~O:f~_-10 f~1C04L8l:mon :~~n L~~EJ ~~MPOUND 
~v 20 vinyl chlonve 
44 22 bromomethane 
7.2 3.6 1,1-dichloroethene 

1540 36 16 acetone 
--Ts - --;r3 methylerie-chloride --------

192 

535 
-690.823 
40.5725 
14.7536 
2.36058 

I 5 2.5 trans-1,2-dichloroethene 
I 6.4 3.2 cis-1,2-dichloroethene 
. 22 11 carbon disulfide 

1- ---- --- -- 1~:: --. ~:: ~~~~:~~~e 
t 2.8 1.4 1,1,1-trichloroethane 
.. _. ___ . __ . ____ . __ 0.4~ 0.22 carbon tetrachloride 

1.78 0.89 benzene 
24 12 1,2-dichloroethane 

0.66 0.33 trichloroethene 
__ f-~~- ___ l.:1 ~fle _____________ . __ 

13.2 6.6 4-methyl-2-pentanone 
0.3 0.15 tetrachloroethene 
9.2 4.6 1,1,2-trichloroethane 

.... __ ~~ _~ ~:hexanone . ___________ _ 
1.12 0.56 chlorobenzene 
2.2 1. 1 ethylbenzene 
3.4 1.7 m,p-xylene 

.m_ !!,~ n __ ~:~ o-xylene/styrene 
0.56 0.26 bromoform 

,o=~o _._~ O:~ _~~o1r _1, 1,2,2-tetrachloroethane 

Date Sampled: 
Reviewed by: 

COMMENTS: 

SDG090497 

PURGE & TRAP FIELD ac BLANK SUMMARY 

~~~~~~~~01 

I'"'''' 
---- ~-!9!h-/LU-=~=~·-·--·~=~======= 
29.600 J 

U 
U 
[} 
U 
U 
U 
U 
u 
u 
u 
U 
u 
u 
u 
[} 
u 
u 
u 
[} 
u 
u 
u 
U 

~~_o- ~ .. 

09/03/97 

RS 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

SDG090497 

~LANK ACTION LEVELS 
SDG090497 

LABORATORY BLANK SUMMARY; p. 1 of 1 

MAX. of ALL MAX. of ALL LABORATORY BLANK 10: 
FIELD AND LABORATORY PID Data File 10: 

LAB. BLANK BLANK ECD Data File 10: 
~~"""'T~~-II VALUES X 5 VALUES X 5 

L=~4-0C ~~t2-0- :~~~~:::::~ f~~;~m~0=1 ____ COMPOUND ______ _ 
vinyl chloride 

44 22 148 bromomethane 
7.2 3.6 1, 1-dichloroethene 

---t.~ -'i~ ~Q -- ----1 540 ----- ~~~y~:ne -chloride -------

5 2.5 192 192 trans-1,2-dichloroethene 

ETH.BLK. METH.BLK. 
79R0101 095R0101 
79F0101 095F0101 

U U 
U U 
U U 

154.0 90.281 U ----tJ ------------ -
38.4 11.249 

6.4 3.2 cis-1,2-dichloroethene U U 
22.11 =_ 53L ___ f-=--::---~3S__ carbon disulfide 107 U 

--13.8 6.9 690.823 690.823 2-butanone---- - -69-1]-- -- ------- - -
7.6 3.8 40.5725 40.5725 chloroform 8.114 5.238 J 
2.8 1.4 14.7536 14_7536 1,1,1-trichloroelhane 2.951 1.905 J 

0.44 0.22 2.36058 2.36058 carbon tetrachloride 0.472 0.305 J ---1:780:89---------- - ------ -- benzene------ -- uU 
24 12 1,2-dlchloroethane U U 

--- :~6i _ 0i.! ------- -I ~~~~~~:~~:::ianone------ ~ --- -------~--
0.3 0.15 tetrachloroethene U U 
9.2 4.6 1, 1.2-trichloroethane U U 

13.8 6.9 2-hexanone U U 
---1:12 0:-56 Chlorobenzene 0------- D 

2.2 1.1 ethylbenzene U U 
3.4 1.7 m,p-xylene U U 

11.2 5.6 ~:xylene/styrene ______ U U 
-- 0.56 --0.28 ---- --- bromoform D------u----------
_ O:~. _==QJl '--_===~ ___ ~ ___ ~_==_ !!L~~-te!!!!!<!:!!oroethane U U 

Date Analyzed: -. L::--R/9S;=-~9/04R/9S7 
Reviewed by: r 
COMMENTS: 

O!i:2.1:29PM 

--- -- -- -~-====.==== 



I~~~K~~~~~~;'~L~ 
MAX of ALi1 MAX. of A~LI FIELD AND FIELD ac 
LAB. BLANK BLANK 
VALUES X 5 VALUES X 5 

(10 :/~mmon (10 f~~~~":: 

167.938 

43.6579 

271.08 
350.'809 
22.8511 
8.3095 

1.32952 

167.938 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

SDG090797 

PURGE & TRAP FIELD ac BLANK SUMMARY 

PID Data File ID: 25R0201 029R0201 
ECD Data File ID: 25F0201 029F0201 

003BB00201 R 003BB00301 RE 

026R0201 
026F0201 

027R0201 
027F0201 

FIELD ac BLANK ID: r03TB03701R 003TB03901 

'1 ~:] ___ ,. COMPOUND !,!g{!O _, J!lI/L _~ J!9tb... ... 
~ vinyl chloride --- -IT U U U 

44 22 bromomethane 33.588 B U U U 
7.2 3.6 1.1-dichloroethene U U U U 
36 18 acetone U U U U 

---'8.6 --4.3 methylene chioride- - -,- U-- jJ------·---U -.. 'U 
5 2.5 trans-1.2-dichloroethene U U U U 

6.4 3.2 cis-1.2-dichloroethene U U U U 
22 11 carbon disulfide U U U U 

'--'13.8--6.9 2-butanone'--- U '-U'-----'-'-U --_.---.. -, U 
7.6 3.8 chloroform U U U U 
2.8 1.4 1.1.1-trichloroethane U U U U 

0.44 0.22 carbon tetrachloride U U U U 
1:78--0.89 iieiizene' .. ------ U·U -- U U 

24 12 1.2-dichloroethane U U U U 
0.66 0.33 trichloroethene U U U U 
2.2 1.1 toluene U U U U 

-13.2--6.6 4-metilYI-'2-pentanone U U - - ---U U 
0.3 0.15 tetrachloroethene U U U U 
9.2 4.6 1.1.2-trichloroethane U U U U 

13.8 6.9 2-hexanone U U U U 
--1:12 -0.56 chlorobenrene U '----U-' ----U'·-·.. 'U 

2.2 1.1 ethylbenzene U U U U 
3.4 1.7 m.p-xylene U U U U 

..!!:~ .~ ~:~Iene/~!yr~~ U U U U 0.56 0.28 bromoform U" ·-·U .. ·---· .. ----·1J---- ... · U· 

_~_._._ .. ~-~-~~~-~~=-~==0=.3=4 _ 0.17 Jlt~,Ht;!!:~£,~~[oethane U U UlJ _ '.' 

D~~ev;::~I~~:~c l~~/o:ii~-- 09/06:~ 
COMMENTS: 

12 IY.JJ PM 

09/04/97 

RS 

09/04/97 

RS 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

SDG090797 

~LANK ACTION lEVELS J 
f= _ ... SDG090797 

MAX. of ALL MAX. of ALL LABORATORY BLANK ID: ETH.BLK. 
FIELD AND LABORATORY PID Data File ID: 

LAB. BLANK BLANK ECD Data File ID: 
~~.....,.~~""I VALUES X 5 VALUES X 5 

PQl MDl (10 for common (10 for commo,! 

"_yg/L H9Lb.. ==.l:!I!tk. _~=_ !!9lL 0 _ I. _ COMPOUND 
40 20 II vinyl chloride 
44 22 167.938 112.041 bromomethane 

7.2 3.6 1, 1-dichloroethene 
36 18 acetone 

-----8.6 4~3 --. ---.--- methylene chloride 

5 2.5 43.6579 43.6579 trans-1,2-dichloroethene 
6.4 3.2 cis-1,2-dichloroethene 

... .!!ll&. 
U 

22.408 J 
U 
U 0- -- ---

8.732 
U 

22 11 271.08 ___ . 271.08 carbon disulfidE) 54.216 
---13.8· --if.§ 35CUi09 --350:809--- 2-butano-ne-·-- 35.081"--------

7.6 3.8 22.8511 22.8511 chloroform 4.570 J 
2.8 1.4 8.3095 8.3095 1,1, 1-trichloroethane 1662 J 

0.44 0.22 1.32952 1.32952 carbon tetrachloride 0.266 J -:.i! ---:·!i-- ----------... r!~~~:oee~:ane -- - ----~---------- . ---

2.2 1.1 toluene U -13:2-· -6.6- ---- -- .. - -------- -. -4-methYI~2-pentanone 0 ----
0.3 0.15 tetrachloroethene U 
9.2 4.6 1,1 ,2-trichloroethane U 

I---g.!! ___ ~! ____ _ _ _ _ _____ .. _ 2-hexanone U 

121~ °1~~ I ~~~~~~~;~~e- ~.------- -
3.4 1.7 I m,p-xylene U 

f--'-!!1 ____ ~:~ _____ .. ________ I.2:~ylene~!yrEl~u_ ____ __ U 

~_~:~ =-~:1t==- "J .t!~~~~tt~~~Loroethane--· --- -- ~------
Da~e Analy:~:~=I~/07/~J 

Reviewed by: r RS 

COMMENTS: 
12.19.)) PM 

LABORATORY BLANK SUMMARY; p. 1 of 1 



I~~ -:;:~~;J ~:;~OA~i 
G090897 __ 

MAX. of All 

FIELDANO 

LAB. BLANK 

VALUES X 5 

(10 for commo 

FIElOQC 

BLANK· 

VALUES X 5 

n (10 for common PQl 

.=l!l;!~" ~."~~ 

~d~ 

-~;7~~~=l J!fILh 

175.296 

177.6 

743.99 
- 962:81 

29.747 
10.8171 
1.73073 

40 
44 

7.2 
36 _.- -- -_.- ----8.6 
5 

6.4 
22 ._------- --13.8 

7.6 
28 

0.44 - ---- . _- ._--- --US 

J 24 
0.66 

---- 2.2 
---13.2 

0.3 
9.2 

- _.-_._---- _13.8 
1.12 
2.2 
3.4 

- --._._-"-- r--J:1.2 
0.56 

MOL 

uoll 
20 
22 

3.6 
18 

4.3 
2.5 
3.2 
11 

----6.9 
3.8 
1.4 

0.22 
-0:89 

12 
0.33 

1.1 
--6.6 

0.15 
4.6 
6.9 

------o:se 
1.1 
1.7 
5.6 

0.28 

FIELD QC 
PlOD 

ECDD 

COMPO 
vinyl chloride 
bromomethane 
1,1-dichloroethene 
acetone ---_._-- ----
methylene chloride 
trans-1,2-dichloroet hene 

ne cis-1,2-dichloroethe 
carbon disulfide 
2-butaneine-- -
chloroform 
1,1,1-trichloroethan e 
carbon tetrachloride 
~- . 
benzene 
1,2-dichloroethane 
trichloroethene 
toluene 
4-methyf-2~pt!ntano ne 
tetrachloroethene 
1,1,2-trichloroethan e 
2-hexanone 
chlorobenzene 
ethyl benzene 
m,p-xylene 
o-xylene/s!yrlln~ 
bromoform 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

SDG090897 

PURGE & TRAP FIELD QC BLANK SUMMARY 

0.34 _ D·ll 1..1,l,2-tetrachlo!oet hane .. 

Date Sampled: 
Reviewed by: 

COMMENTS: 
12.20:2.5 PM - ----------_. -----



pal MOL 
!Jg!~ !,lg!!:, 
----"40 ----"20 

44 22 
7.2 3.6 
36 18 

-i1":6 .. rj 
5 2.5 

6.4 3.2 
22 11 

-13.8 6~9 
7.6 3.8 
2.8 1.4 

0.44 0.22 
--1":78 - 0:89 

24 12 
0.66 0.33 

c----~,~ 1.1 
13.2 

.. --6.6 
0.3 0.15 
9.2 4.6 

13.8 6.9 
---·n2 -0-:-56 

2.2 1.1 
3.4 1.7 

11.2 5.6 
---0:5"6 -·-0.28 

'== 0,34 0.17 

SDG090897 

BLANK ACTION lEVELS 
SDG090897 1 --

MAX. of All MAX. of All LABORATORY BLANK ID: 
FIELD AND LABORATORY PID Data File ID: 
LAB. BLANK BLANK 
VALUES X 5 VALUES X 5 

(10 for common (10 for commor 

=~.!!9&~=~= =. - . ~gl!-c-

175.296 

~- ---- .- .. - -_ .. --- - --

177.6 177.6 

743,~ 743.99 
962.81 962.81- ~ .--

29.747 29.747 
10.8171 10.8171 
1.73073 1.73073 -_._------ - -------

------~-.- . - . -

t--------- _.- -.- .. -

-----_ .. ---_. 

ECD Data File ID: 

COMPOUND 
Tvinyl chloride 
Ii bromomelhane 

1 ,1-dichloroethene 
acetone 

. methylene chlorlde- . -. 
trans-I,2-dichloroethene 
cis-l,2-dichloroethene 
carbon disulfide 
2-butanone·-~- -
chloroform 
1 ,1, l-trichloroethane 
carbon tetrachloride 
benzene-··----

1,2-dichloroethane 
trichloroethene 
toluene 
4-methyi-2=pentano-rul . 
tetrachloroethene 
1,1,2-trichloroethane 
2-hexanone chlorobenzene ---- .. -- .- -
ethylbenzene 
m,p-xylene 

. Q~!ylene/s!yrene . ______ . _____ . 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

ETH.BlK. METH.BlK. 
76R0201 017R010l 
76F0201 017F010l 

..!!9&_____ ~ __ 
------U U 

U U 
U U 
U U o· -----n--

35.520 U 
U U 

148.8 83.723 
96.:f81- ---54.174--------

5.949 J 5.509 J 
2.163 J 2.003 J 
0.346 J 0.321 J D-- -- -- -'~l'- -- ---- -- -

U U 
U U 
U U - ---o-----U ------.. 
U U 
U U 
U U --U---U--------· 
U U 
U U 
U U 

LABORATORY BLANK SUMMARY; p. 1 of 1 

-- ---a----U---------
U U ..... --

bromoform 
_Ll~~-~!r~l1loroelhane 

Date Analyzed: "l9/09/97 09109197 r RS RS Reviewed by: 

COMMENTS: 
12:20:25 PM 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

r~~~~~~~~:,~~~sl 
MAX of ALL MAX of ALL:,i FIELD ac BLANK ID: 103TB04101 
FIELD AND FIELD ac PID Data File ID: 78R0201 
LAB BLANK BLANK ECD Data File 10: 78F0201 
VALUES X 5 VALUES X 5 

(10 for common (10 for common [ P~L--J-[- M:] 
_ !!9L~ !!9ih-__!!9lL ~ COMPOUND _______ Y--9!l _ _ 

r 
- -r - 40 - 20 vinylchlo e - U----

_163088 r 163.088~i . j; !!::I~~~~ene _____ ____ __ 32618 __ u~ 
8.6 4.3 methylene chloride 

177 6 5 2.5 trans-1,2-dichloroethene U 

743.99 
-962.81 

29.747 
10.8171 
1.73073 

I 6.4 3.2 cis-1,2-dichloroethene U 
I 22 11 carbon disulfide U 

I 
'1f::--~: ~~~~r~ra~~e --- -- ~ 

2.8 1.4 1,1, 1-trichloroethane U 
1 .. _~~~_ 0.22 carbon tetrachloride U 

24 12 1,2-dichloroethane U 
I

· 1.78 0.89 benzene [j 

4.53249 4.53249 0.66 0.33 trichloroethene 0.906 

-/ 1~:~ ----~:~ ~~::~YI-2-piritanone -------
, 0.3 0.15 tetrachloroethene 

9.2 4.6 1,1 ,2-trichloroethane 
13.8 6.9 2-hexanone 

-112-- 0.56 chlorobenzene -------------

2.2 1.1 ethyl benzene 
3.4 1.7 m,p-xylene 

!!.~ .~ o-xylene/styrene _______ . __ 
0.56 0.28 bromoform 

c. ="~~_J!:~_ -~ 0·11.1J.,~ 2-tetrach~:::::Pled:Ta9/08/97 
Reviewed by: I U RS 

=..:....=..:..:...-- ... ! 

COMMENTS: 
OHI<lIPM 

U 
iJ 
U 
U 
U 
o 
U 
U 
U 
o 
~c-__ ~ 'C-" 

SDG090997 

PURGE & TRAP FIELD ac BLANK SUMMARY 

0'" •• _" __ =.=~==="-_.=. === 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

SDG090997 

BLANK ACTION LEVELS LABORATORY BLANK SUMMARY; p. 1 of 1 

r=--- -- 0 SDG090997 ~~ 

~
MAX' of ALL MAX. of ALL LABORATORY BLANK ID: [' ETH.BLK. METH.BLK. METH.BLK. 
FIELD AND LABORATORY PID Data File ID: 76R0201 017R0101 009R0101 
LAB. BLANK BLANK ECD Data File ID: 76F0201 017F0101 009F0101 

r"""::~---T~~-i VALUES X 5 VALUES X 5 

,~~t4-0- ~~t20- ~~ :~:::~T: ~10 f:;~:::ri~"'O':E"~cE5C~O~M~P~O=U~N~D~=_._ ~~.J!9tL ug/L - .J:!QLb... 
vinyl chloride - U U U 

44 22 163.088 I bromomethane U U U 
7.2 3.6 1, 1-dichloroethene U U U 

_._ 83.6§ ---41.-38 ___ ... ________ ____ aceton~ __ _ !!. U UR _ methylene-Chloride -.---- '. .. --- U -----U-------U---- . 
5 2.5 177.6 177.6 trans-1,2-dichloroethene 35.520 U UR 

6.4 3.2 cis-1,2-dichloroethene U U UR 
22 __ 11 ~99 _____ 143.~l!____ carbon disulfide_ . 148.8 83.723 UR 

--13.8 6.9 962.81 962.81 2-butanone-- 96.281"----54.174--------- - oUR -
7.6 3.8 29.747 29.747 chloroform 5.949 J 5.509 J 5.608 J 
2.8 1.4 10.8171 10.8171 1, 1, 1-trichloroethane 2.163 J 2.003 J 2.039 J 

--~~n .%.~~ -.!:l~Q?L_ __E~9?~ -- 6~~z~~~I_ra_ch_l_or_id~_ - Q·~~--5-Q:~~!.-'b-Q·~~§ -6 
24 12 1,2-dichloroethane U U U 

0.66 0.33 4.53249 trichloroethene U U U 
2.2 1.1 toluene U U U 

-- -13.2 - -6.6 ------- - .--.-- -- - 4-methyl~2-=pentanone ----o---------o------U 
0.3 0.15 tetrachloroethene U U U 
9.2 4.6 1,1 ,2-trichloroethane U U U 

13.8 ____ E.:l! 1--____ .. 2-hexanone U U U 
--1:1-2 0.56 -- chlorobenzene-- -.------ ------iT-----u----- -- iJ 

2.2 1.1 ethylbenzene U U U 
3.4 1.7 m,p-xylene U U U 

11.2 __ .E.& ____ un_. __ _ Q-xylene/st~rene ___ n_n.__ _ U U U 
--"0.56 0.28 bromoform-------O----u---· . 0 

= .!!,~_ 0.17 ___ .o.c.~~_1~11~~~~et~achloroethane ""~=1! U -!L =. 

[9/09/97 09/09/97 09/09/97 

r RS RS RS 
Date Analyzed: 

Reviewed by: 

COMMENTS: 
0):21:02 PM 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

SDG091097 

EA~T10N LEVELS 

~;~~GI09~l~f ~~L~I FIEL~I~~=::~I~:g r~~!~~~OI 
LAB. BLANK BLANK ECD Data File 10: 21F010l 
VALUES X 5 VALUES X 5 

(10 for common (10 for common [ P~l JrMDLl 
~~ !!9lk 0. __ ~_ .J!ll!b~. ,= F U l L....l!9&.....~ COMPOUND _ ==u""9",,/l=j"f='== 

40 20 vinyl chloride U 

PURGE & TRAP FIELD ac BLANK SUMMARY 

109.298 44 22 bromomethane U 
7.2 3.6 1, l-dichloroethene U 
36 18 acetone U .. '--.- .-. '8:6 --4.3 methylene'chloride' ---.-.. . .. 0.----- ... --...... --- .. - - ..... --. 

175.073 5 2.5 trans-I,2-dichloroethene U 
6.4 3.2 cis-I,2-dichloroethene U 

1555.92 22 II carbon disulfide U 
2013.54--·-----·--- -'13.8 -6.9 2-butanone-·-··-'··-···-··- ---·u .-.... --.-.. -.-.- .. -.. -........ ----.-
26.8496 7.6 3.8 chloroform U 
9.76351 2.8 1.4 I, I, I-trichloroethane U 
! :~~!~ . . ___ . __ .. 0.4~ ~ ~rbon ~~achlortde .. _ U 

1.78 0.89 benzene - U' ... --.-. --'-.-
24 12 1,2-dichloroethane U 

7.145 7.145 0.66 0.33 trichloroethene 1.429 
2.2 1.1 loluene U 

242.355 -- ... -.=_.- --13.2 ._" 4-methyl-2-pentanone .-... --. ----·-0--···-·-·------ .. 
0.3 0.15 tetrachloroethene U 
9.2 4.6 1,1 ,2-trichloroethane U 

_ ~~.~_._ ... ____ .. !!~ 6.9 2-hexanone __ ._.. .....!! ____ .. _ .. _ ... __ ._._._. 
1.12 0.56 chlorobenzene U 
2.2 1.1 ethylbenzene U 
3.4 1.7 m,p-xylene U 

. _____ ' .. __ ... _ _!! .~_~~ ~xylene/styr~e ______ ._ .. __ . .!! __ 
0.56 0.28 bromoform U 

"======='======~~~0;.~3~~ _ O.IZJ.J.V-tetrachloroethane .==~U~===~====== _ =_c .. ~._. 

Date Sampled: F9/09/97 
Reviewed by: RS 

COMMENTS: 
12:22:10 PM 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

SDG091 097 .. 

~LANK ACTION lEVELS 
SDG091 097 

r'=="~====~'======·'== 
MAX. of ALL MAX. of ALL 
FIELD AND LABORATORY 

LAB. BLANK BLANK 

~~~~:-=":'-il VALUES X 5 VALUES X 5 
pal MDl (10 for common (10 for commo 

LABORATORY BLANK ID: 
PID Data File ID: 

ECD Data File ID: 

!'!9!L!!9..!b._ ~.!!9LL . _ .Ml!!L_.o~ ~ __ ~EQ!Jt:-!~~_=_,. 
40 20 vinyl chloride 
44 22 109.296 109.296 bromomethane 
7.2 3.6 1.1-dichloroethene 
36 18 acetone 

ETH.BLK. METH.BLK. 
034R0101 

20F010l 034F0101 

_!!g/L _. _~u=g=/L==j'-;=== ----LJ U 

21.860 J U 
U U 
U UR 

LABORATORY BLANK SUMMARY; p. 1 of 1 

-- ·-8.64·j methylene chioride -- -U .. --.1)-----. ~-... -.. ---.-...... -.---~- - -- .-. 

5 2.5 175.073 175.073 tranS-l.2-dichloroethene 35.015 15.267 
6.4 3.2 cis-l.2-dichloroethene U U 
22 111555.92 1555.92 carbon disulfide 311.2 74.724 

--13.8 -. -6-.9 2013.54 2013:54-- -2-butanone-- 261.4 48:351--·--··---··-·· .--.----. 

7.6 3.8 26.8496 26.8496 chloroform 5.370 J U 
2.8 1.4 9.76351 9.76351 1.1.1-trichloroethane 1.953 J U 

0.44 0.22 1.56216 1.56216 carbon tetrachloride 0.312 J U --1.78 0.89 -- ---.------ .- ----- -.-- ·benzene· U .- U--- ....... --.---- -.. --
24 12 1.2-dlchloroethane U U 

0.66 0.33 7.145 trichloroethene U U 

-- 1 ~~~ H r-m:355 .. - --242~355---- ·~~~~~YI-2~penic!none-· - . 48.471 U - --- ~ ---. 
0.3 0.15 tetrachloroethene U U 
9.2 4.6 1.1.2-trichloroethane U U 

13.8 6.9 443.5 443.5 2-hexanone 86.7 U 
1:12 0~56-· chlorobenzene -....... -.-.- u--··u --.-

2.2 1.1 ethyl benzene U U 
3.4 1.7 m.p-xylene U U 

~jJt~o ~~1--·-_~-~J. __ ~~·~·. ~~~~::::~:ne-·=u_ _ ~ ~_ -.-~~ ... -~ __ .~===n. -. .------------- D~::=:~~~91~:' 0911:' 
COMMENTS: 

onus PM 



[:~.~~:~~~N ~~. ~::l 
L =~=_ .. SDG092097. _' j 

MAX. of AL~ MAX. of ALL 
FIELD AND FIELD ac 
LAB. BLANK BLANK 
VALUES X 5 VALUES X 5 

(:~:~::~on ~~:o~;L::n 
129.764 

63.5099 
23.0945 
3.69512 "-----_. 

129.764 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

FIELD QC BLANK 10: 
PID Data File 10: 

ECD Data File 10: 

Y 
44 22 bromomelhane 
7.2 3.6 1, 1-dichloroelhene 
36 18 acetone 

8.6 ---;ij methylene chlo"'CriC7de----- -
5 2.5 Irans-1, 2-dichloroelhene 

6.4 3.2 cis-1,2-dichloroethene 
22 11 carbon disulfide 

.~ -----6.9 2-butanone . 

7.6 3.8 chloroform 
2.8 1.4 1, 1, 1-trichloroethane 

0.44 0.22 carbon tetrachloride 

SDG092097 

PURGE & TRAP FIELD QC BLANK SUMMARY 

03TB04301 003TB04601R 003TB04401R 003TB04501 
76R010l 
76F010l 

007R010l 
007F010l 

008R010l 
008F010l 

095R010l 
095F010l 

___ !!Q&.____ !!!ILL uglL ug/L 
U U U U 

24.928 J U U 25.953 J 
U U U U 
U U U U --u----- .--- 0-'-'--- -----0----- ----U--- ----------------.--.. ----.------.... ----- - --_ .. --
U U U U 
U U U U 
U U U U U ---- U- - -u--- --- 0 
U U U U 
U U U U 
U U U U 

U8 -0.89 benzene 
---- - ... - _··_-U· ".- 0 . IT-- ----- ---IT-

24 12 1,2-dichloroethane U U U U 
0.66 0.33 trichloroethene U U U U 
2.2 1.1 toluene U U U U 

---13.2 ------e.G 4.methyl.2-pentanone - .---- _ .. '. U 0-- -·u-------------·O···· -.- - -.----.-~-.---.-- -_.- ----- -_ .. 

0.3 0.15 tetrachloroethene U U U U 
9.2 4.6 1,1 ,2-trichloroethane U U U U 

13.8 6.9 2-hexanone U U U U 
- ----:r12 -'0.56 chlorobenzene" _ .. ---- -----1}- 0 .. --u--------- 'ir -------.. --------.--- --.---.. 

2.2 1.1 ethyl benzene 
3.4 1.7 m,p-xylene 

11.2 _~ ~Iene/sty:..:re;:.cne:=......... __ 
0.56 0.28 bromoform 

.~_ 0.17 .!J.,~~~loroelhane 

Date Sampled: 
Reviewed by: 

COMMENTS: 
IUH.PM 

U U 
U U 
U U --0 U ---

~J!~== .. JJ __ =~._ 

09/15/97 

RS 

09/18/97 

RS 

09/16/97 

RS 

u u 
u u 
u U ---_. ----------
U U 

U u.~====================== 

09117197 

RS 



pal MOL 

"'9th !-19ft" 
40 .. - ·20 

[ 

44 22 
7.2 3.6 
36 18 

lUi 4~3 
5 2.5 

6.4 3.2 
22 11 - -

13.6 6~9 
7.6 3.8 
2.8 1.4 

0.44 0.22 
- -1:78 0.89 

24 12 
0.66 0.33 

2.2 1.1 
-13.2 6.6 

0.3 0.15 
9.2 4.6 

13.8 6.9 
··n2 -

0~56 
2.2 1.1 
3.4 1.7 

11.2 5.6 
·0.56 0:28 

L 0.34 Q·U .:=-== ::::"'" --=. 

SDG092097 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

.. 

~LANK ACTION lEVELS LABORATORY BLANK SUMMARY; p. 1 of 1 

~ 
SDG092097 

MAX. of ALL MAX. of ALL LABORATORY BLA NK 10: ETH.BLK. METH.BLK. 
FIELD AND LABORATORY PID Data Fi Ie 10: 074R0101 
LAB. BLANK BLANK ECD Data Fi Ie 10: 94F0101 074F0101 
VALUES x 5 VALUES X 5 

(10 for common (10 for commor 

_!!9lb . _ .. _=.!!9Lh=",=/L~c=========~ -···--lJ" U = •. !!!IL~== '= ~ .~!llh_ =.,~ COMPOUND 
vinyl chioiide 

129.764 bromomethane U U 
1,1-dichloroethene U U 

U U o U .------"-------- .. 1--- . - f------. acetone - -methylene chiorKIe·- .. 
trans-1,2-dichloroethene u U 
cis-1,2-dichloroethene u U 
carbon disulfide U U ----. .. ·Tbutanone----- - 0-·--0 -.-----.-.----... -

63.5099 63.5099 chloroform 12.702 5.134 J 
23.0945 23.0945 1,1,1-trichloroethane 4.619 1.867 J 

0.739 0.299 J 
u·----U----------·-·-··· 

3.69512 1-~.69~12 __ carbon tetrachloride ----- ·benzene-----·--- . 

1,2-dichloroethane U U 
trichloroethene U U 
toluene U U ----------. --

. 4-methyi-2i>entanone 
o .. -1]---------.--.... -.--. 

tetrachloroethene U U 
1,1,2-trichloroethane U U 
2-hexanone U U --------. 
. chlorobenz"Eme 

- U ---·-U-·--------------· 

ethylbenzene U U 
m,p-xylene U U 

U U -U---U-·----------- --. 1-- . Q:xylene/st~~~ne._ 
bromoform 

-----_. 

!, 1 ,~!~~~etr~!.<!lloroethan~ 

D~::;~:~}I;=oy,,;;= u 

COMMENTS: 
122U'PM --_._-----_ .. 



[:::~~TION"~~:~~~ 
[. ___ SDGO~197 

MAX. of ALL~. MAX. of AL 

"J 
L 

FIELD AND FIELD ac 
LAB. BLANK BLANK 

VALUES X 5 VALUES X 5 

(10 for common (10 for comma n 

_~ !!9!.!:_== ,_, . ug/L __ _ 

168.5 168.5 

-

23.2965 
8.47146 
1.35543 ------- --- - -~----- . 

--

-..... 
uaIL 

40 
44 
7.2 
36 

--8.6 
5 

6.4 
22 

--13.8 

7.6 
2.8 

0.44 
----nS 

24 
0.66 
22 - --13:2 
0.3 
9.2 

13.8 
-f12 

2.2 
3.4 

11.2 
. -TS6 

mu .. 

ualL 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

FIELD QC BLANK 10: r-80

' 

PID Data File 10: 30R010l 

ECD Data File 10: 30F0101 

COMPOUND ---~ 

SDG092197 

003TB04601 R 00 3TB04401RE 

BR010l 

8F0101 

007R010l 00 

007F0101 00 

ug/L . ugiL 

PURGE & TRAP FIELD QC BLANK SUMMARY 

20 vinyl ctllOllae U U u 
u 
u 
u 

22 bromomethane 
3.6 1,l-dichloroethene 
18 acelone 

-~3 methylene chloride -------

2.5 Irans·l,2-dichloroethene 
3.2 cis-l,2-dichloroethene 
11 ~~isulfi~ 

-6.9 2·butanone 
-- ---.-.--

3.8 chloroform 
1.4 1,I,l·trichloroethane 

0.22 carbon tetrachloride 
-'0.89 benzene 

.. _-----

12 1,2-dichloroethane 
0.33 trichloroethene 

1.1 toluene ---
6.6 4·methyl-2-penianone - -~- .. 

0.15 tetrachloroethene 
4.6 1,I,2·trichloroethane 
6.9 2·hexanone 

·0.56 chlorobenzene 
"-- -------

1.1 ethylbenzene 
1.7 m,p-xylene 

.-- 5.6 o·xylenels\Yr~ ____ ._. __ 
0.2B bromoform 

33.700 J U 
U U 
U U 

[--- --u -----u-
U U 
U U 
U U - u - --U---
U U 
U U 
U U ._- --U ·------·U-
U U 
U U 
U U ---_. U ----- --IT --
U U 
U U 
U U --- --u -.-. -----u-·· 
U U 
U U 
U U -- -- -- U - -.- ·u 

-----u----- ----~ '-'_.- .-----.---. -- ----- ._- -"-
u 
u 
u - ·----U--·-··----·- ---.. --.---- ... --.. ---... -.---... 

U 
U 
U -----0------
U 
U 
U -----U-- --- .~- --'- -~- --.-- -------- --.. -.-- -----.----- ... 

u 
u 
u --II-·--
u 
u 
u _._ij--_ .. _- -_._.. _ .. - _. _._-._---. . -.--_._---_.- _ ..... . 

__ .. _!!:~ __ 0,1! _!, 1 g 2·tetrachloroethane .- .u -'-- u _. U 

Date Sampled: 09/20/97 

Reviewed by: RS 

COMMENTS: 

09/16/97 

RS 

09 116/97 

RS 



SDG092197 

~LANK ACTION LEVELS 

____ ==S=D;;;G~0=9=21=9~7=:=:==:1 
MAX_ of ALL MAX. of ALL LABORATORY BLANK ID: 
FIELD AND LABORATORY PID Data File ID 

LAB. BLANK BLANK ECD Data File ID 

~""T'"~~"'I VALUES X 5 VALUES X 5 
QL MDL (10 for common (10 for commor 

]/~4440~9!b222b Ilc--1!lg6{81.5---~=F=-' u9lb._ - vinyl chIO~~~POUND 
bromomethane 

7.2 3.6 1, 1-dichloroethene 

8~~41~ 1-- --- ----------- -~~~Oy1~neChforide--------
5 2.5

1

1 trans-1 ,2-dichloroethene 
6.4 3_2 cis-1.2-dichloroethene 
22 11 carbon disulfide 

3.8 -691---------- --2-butanone -- --
7_6 3.8, 23.2965 23.2965 chloroform 
2.8 1.4' 8.47146 8.47146 1.1,1-trichloroethane 

0.44 0.22 1.35543 1.35543 carbon tetrachloride 
178 0.89 --------- -- ----- -benzene--

24 12 1,2-dichloroethane 
0.66 0.33 trichloroethene 
2.2 1.1 toluene 3:2 -66 --- - ------ --- - ------- 4-methyl-i1>enianone----

0.3 0.15 tetrachloroethene 
9.2 4.6

1 
1,1,2-trichloroethane 

3 8 6 9 2-hexanone 
:-:':2- -0-:-56!i ----- -- chlorobenzene 
2.2 1.11

1 
ethylbenzene 

3.4 1_7 i. m,p-xylene 

~jt _=_l~' 11 __ == -- ------jf--L-;:....:.;~:L~:='~:.;.~;:::.t~=::t;"'--':~-=-en:.:.:,:=---ro-e-th-a-n-e- --

Date Analyzed: 
Reviewed by: 

COMMENTS: 
12:2~:U PM 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY. MINNESOTA 

ETH.BLK. METH.BLK. 
026R0101 

06F0101 026F0101 

LABORATORY BLANK SUMMARY; p. 1 of 1 

__ ug/L ___ _ !:!9/L +F======= --IT U 
U U 
U U 
U U -U u---------------
U U 
U U 
U U - iJ -U---------------

4.659 J U 
1.694 J U 
0.271 J U [) "0 --- ----- --

U U 
U U 
U U -. - iJ rr---- ---.---------------. 
U U 
U U 
U U --u -rr ----------.--.------------------------.---- ... --- ---
U U 
U U 
U U "0 - - - --IT- ----------------

U U 

F:i~:~~~ 



._-----
40 

189 44 
7.2 

- -- '-.- -- --~~ 
8.6 

5 
6.4 
22 ----- ------U-a 

7.6 
2.8 

0.44 .. _----
1.78 

24 
0.66 

2.2 +-----.-- -13:'2 
0.3 
9.2 

13.8 ----- -1_12 
2.2 
3.4 

11.2 ----- --0.56 . 

0.34 -

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

FIELD ac BLANK 10: 
PID Data File 10: 

ECD Data File 10: 

COMPOUND 1
~~~~~~~01 
30F0101 

_ ug/L 

SDG092297 

003TB04901 

031R0101 

031F0101 

PURGE & TRAP FIELD ac BLANK SUMMARY 

20 Ivlnyl chloride U 
33.700 J 

U 

U 
37.800 J 

U 
U 

22 bromomethane 
3.6 
18 

-4.3 
2.5 
3.2 
11 

---6.9 

3.8 
1.4 

0.22 
-----0.89 

12 
0.33 

1.1 
---s:6 

0.15 
4.6 
6.9 .-

0.56 
1.1 
1.7 
5.6 

0.28 
0.17 

1 ,1-dlchloroethene 
aoetone u 
methylene chloride-- .---- -1]-- -U-- ---------~--------- -----------.- --.. - - . -" - . 

trans-1,2-dichloroethene 
cis-1 ,2-dichloroethene 
carbon disulfide ---._._-_ ... - -

2-butanone 
chloroform 
1,1,1-lrichloroethane 
carbon tetrachloride 

I-
benzene 
1,2-dlchloroethane 
trichloroethene 

u 
u 
u 
1]-
u 
u 
u --1]-

u 
u 
u 

U 
U 
U -U--------------------------------- .-

u 
u 
u --0--- ---------.---.~-.-----. ------------ -_. 

U 
U 
U ~----------.--

4-methyl-2-pentanone - lr--- ·-O--------·---·--·-----·-·~-·---- --------------.,--.... 

tetrachloroethene 
1,1,2-lrichloroethane 
2-hexanone 
chlorobenzene 
ethylbenzene 
m,p-xylene 
o-xylenelstyrene 

-- -

u 
u 
u 

-0 
u 
u 
u --- . - --D-bromoform 

1J,2 2-tetrachloroethane 

Date Sampled: 
Reviewed by: 

COMMENTS: 

0 9/20/97 

RS 

u 

OHH41'M _______ . 

U 
U 
U -_. 0-- .------------
U 
U 
U -U---------·- . -------------------"---. -

_-=="U~_================- .... _____ _ 

09/21/97 

RS 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

SDG092297 

~LANK ACTION lEVELS 
SDG092297 

MAX. of ALL MAX. of ALL 
FIELD AND LABORATORY 
LAB. BLANK BLANK 

1"'"'=~"""'T"""!""!:=-=--11 VALUES X 5 VALUES X 5 
pal MOL (10 for common (10 for commo~ 

LABORATORY BLANK 10: 
PID Data File 10: 

ECD Data File 10: 

ETH.BLK. METH.BLK. 
29R0101 063R0101 
29F0101 063F0101 

LABORATORY BLANK SUMMARY; p. 1 of 1 

!,!Q/1. . M9!!:~ ~~.=_.==*~"_~ .. .!!9{!~/L~=~p=T==;=;~CPi0:;,;;M;;;P~O~U~N~D===_~ ... ~.~ ug/L=7F=~ug~/L~;========= 
--- 40 20 vinyl chloride U U 

44 22 169 bromomethane U U 
7.2 3.6 1,1-dichloroethene U U 
36 18 acetone U U 

- ife -4".3 --.. .. _. methylenechloride--'-'--- - ~ U U -----

5 2.5 trans-1,2-dichloroethene U U 
6.4 3.2 cis-1,2-dichloroethene U U 
22 11 carbon disulfide U U -'--13:8 - 6.9 ---- 2-butanone--'--- ---'O-"---TI---~~--------- .. -.. -... ---.- -.- -.. -- .. - -- - . -.--.... 
7.6 3.6 27 27 chloroform 5.400 J U 
2.6 1.4 10 10 1,1,1-trichloroethane 2.000 J U 

0.44 0.22 1.6 1.6 carbon tetrachloride 0.320 J U ... -'1:78 --0.69 r--- benzen-e--------- - -----0- U --------

24 12 1,2-dlchloroethane U U 
0.66 0.33 trichloroethene U U 

2.2 1.1 toluene U U 
--13:2-6.6 --.-- 4-methyl~2-penlanone -- - --·-·--'O-·-u· ._=--= . "-"-' .. _ .. _. 

o 3 0 15 tetrachloroethene U U 
9:2 4.61 1,1,2-trtchloroethane U U 

.- n~~~ 1--' -.. --+-------1f-ch=:2-.:.:-~:=.:r~.:::;~:.:.:~o::.:n~=~ne ----.... .-.- ~ ---- -~-.---.----- .. ---.--.. --. 

121.~ 015~~ II' ethylbenzene U U 
3.4 1.7 m,p-xylene U U 

- -.~~~ O~~ [-- ~;:~~:~Yrene --- ------. -.. -~ .. ---.. ~---------- -_. --- ... --

__ .Q,~~ =~~1Z ~~rachloroethane _. U U============ 

Date Analyzed: 1:/22~~7 = 09/::~97 
Reviewed by: r RS RS 

COMMENTS: 
Ol.11,HPM 

.. - - ._----



~lANK ACTION LEVELS 
SDG092497 

MAX. of ALL MAX. of ALL 

FIELD AND FIELD ac 
LAB. BLANK BLANK 

VALUESX5 VALUES X 5 

(10 for common (10 for common - .... L 

=~],!QJ!,~:, :_, = _.= _ u!ll1. uall 
40 
44 

7.2 
36 ----.---- . ------ ---e:6 

5 
6.4 
22 -------_._--

13.8 
27.2357 7.8 

9.9039 2.8 

-."!~~~~- ---- ---_.--- 1-- 0.44 
1.78 

24 
0.66 

2.2 ------ -- - ------- _._-
--n2 

0.3 
9.2 

13.8 -----_ .. ------_. 
1.12 
2.2 
34 

11.2 
-~----

____ 00 __ -

0.58 
0.34 

.-0-

m"L 

uaIl 

PURGE & TRAP ANALYSIS: SDG BlANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

SDG092497 

PURGE & TRAP FIELD 

FIELD ac BlANK 10: 003TB05001 003TB05101 003TB04701 

PID Data File 10: 088R010l 089R010l 090R0101 

ECO Data File 10: 088F0101 089F010l 090F010l 

COMPOUND ~- ugtL ugtL 

ac BlANK SUMMARY 

20 VInyl chlOliCle U U U 
22 

3.8 
18 

4.3 
2.5 
3.2 
11 

6.9 
3.8 
1.4 

0.22 
---o:es 

12 
0.33 

1.1 
---e:s 

0.15 
4.8 
8.9 

0.58 
1.1 
1.7 
5.8 

0.28 
0.17 

bromomethane U U 
l,l-dlchloroethene U U 
acetone U U 
methylene chloride 

----- --- -- -ij----u---

trans-1 ,2-dichloroethene U U 
cis-l,2-dichloroethene U U 
carbon disulfide U U - -.-- ---" -----" 
2-bulanone 

-ij-----_._I]--

chloroform U U 
l,l,l-trichloroethane U U 
carbon tetrachloride U U _.-. -" 
benzene 

---U--- -----ij---

l,2-dlchloroethane U U 
trichloroethene U U 
toluene U U ----- "-- - . 
4-methyl-2-penlanone 

- ·-U--------U-

tetrachloroethene U U 
l,l,2-trichloroethane U U 
2-hexanone U U 
chlorobenzene 

- _. ·-·---LJ----
U 

ethylbenzene U U 
m,p-xylene U U 
o-xylene/s\Yrene U U --- - --- _·--U------U----
bromoform 
1 1 2 2-tetrachloroethane 

Date Sampled: I 09/22197 
Reviewed by: RS 

COMMENTS: 

U 

09/23/97 

RS 

U 

09/19/97 

RS 

U 
U 
U -_._----_ .. 
U 
U 
U 
U 
U 
U 
U 
U ------_.---. --
U 
U 
U 
U ------_. 
U 
U 
U 
U 
U 
U 
U 
U --
U 
U 

------_. --------
IH6,UPM 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

SDG092497 

~LANK ACTION lEVELS 
SDG092497 

MAX. of ALL MAX. of ALL 
FIELD AND LABORATORY 

LAB. BLANK BLANK 

~~...,.~~-tl VALUES X 5 VALUES X 5 
pal MDl (10 for common (10 forcommor 

LABORATORY BLANK ID: METH.BLK. METH.BLK. 
PID Data File ID: 087R010l 007R0201 

ECD Data File ID: 087F0101 007F0201 

LABORATORY BLANK SUMMARY; p. 1 of 1 

_J!9/~""_~_=u~g,,,,,/l==~~=,illI~!/L=-='='=F=~ COMPOUND l=~ug~/,;:L""F.'=~u:!!;g/~L==j'j'========================~ .. ~_.==_=,~._.~-=., 
40 20 VInyl chloride U U 
44 22 bromomethane U U 
7.2 3.6 l,l-dichloroethene U U 
36 18 acetone U U -8.6 ---4.3 ------- --------l~-=m:.::.e7.th=y7=-lene Chloride -----.-- .- ----Tf-·-- -U -- .. --.- -- -.. ----.... --.-.-- --.-----.-- -----.---.- .... 
5 2.5 trans-l,2-dichloroethene U U 

6.4 3.2 cis-l,2-dichloroethene U U 

~i~--t.~·'I---------l----- ~:~;n~~~I~~~--- -------- ~-----tl------··-------·---------·------··---------
7.6 3.8 27.2357 27.2357 chloroform 5.447 J 4.758 J 
2.8 1.4 9.9039 9.9039 l,l,l-trichloroethane 1.981 J 1.730 J 

r--Q~1.~~~ .-.!J1~162_. 1.58462 carbon tetrachloride 0.317 J 0.277 J 1.78 0.89 ------- ·benzene - .. --- ··-·---·-U·---·-U-------- .- .... ------- .. -. . ... - .---- -----.--.--------.----- . 
24 12 l,2-dichloroethane U U 

0.66 0.33 trichloroethene U U 
2.2 1.1 toluene U U 

t-----;l~3-"'.2-j---·- 6.6 -.---- -. . . 4-methyl~2-pentanone --.- .. - - -- -·u - -- -. [j ---... - .-- - -- . -.. --.-.----. -.--- - -" .. ---------.-- --.. --- - ..... -

0.3 0.15 tetrachloroethene U U 
9.2 4.6 l,l,2-trichloroethane U U 

-i~~--0~5~ -------t------ ~~:~~::~ne --------- - ---~---*--- -.-- .. ----... -- -.--'-' -. ---.--------.--- .. 
2.2 1.1 ethylbenzene U U 
3.4 1.7 m,p-xylene U U 

t---=1,-,::1~.2 5.6 ____ If-7'0....:;-xy:.t:I""en'='e::.:/s::.:tYL:r.:::enc::eO--_________ U U _______ . _________ . 
0.56 0.28 bromoform -----U-- -U--·------·----·-·· .-.-.. -.--

0,34 0.17 1 1 22-tetrachloroethane U =U~=======~= ... =. _==.=.==========~ 

Date Analyzed: P9/24/97 
Reviewed by: RS 

COMMENTS: 
11:26:.' PM 

09124/97 
RS 



--

~LANK ACTION LEVELS 
SDG092597 [AX of ALL I MAX. of ALL~ 

FIELD AND FIELD OC 

LAB_ BLANK BLANK 

VALUES X 5 VALUES X 5 

-- (10 for common (10 for common POL MDl 

r_ug/l UQ/l .n 

40 20 
44 22 

7_2 3_6 
36 18 ---- -------

8_6 4_3 
5 2_5 

6.4 3_2 

--._--_._--_. ------------
___ 22 11 

13_8 --6_9 

45_0468 7_6 3_8 
16_3807 2_8 1.4 
2_62091 r--.Q~~ 0.22 -------- --- ._.-. . -_._-- -- --- --

0_89 1.78 
24 12 

0_66 0.33 

------- ----_.- -._.-~ 1_1 
13.2 --6-.6 
0.3 0.15 
9.2 4.6 

--_._----- -----~~ 6.9 
-0.56 1.12 

2.2 1.1 
3.4 1.7 

-- ----- ---~ 5.6 
0.56 0.28 
0.34 0.17 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

SDG092597 

PURGE & TRAP FIELD ac BLANK SUMMARY 

FIELD ac BLANK 10: 003TB05201 003BB00401 003SW0301 

PID Data File 10: 011R0101 012R0101 013R0101 

ECD Data File 10: 011F0101 012F0101 013F0101 

COMPOUND !Jg/L ugtj. UO/L 
I~nyl CI1IOI1Oe U U U 
bromomethane U U U 
1,1-dichloroethene U U U 
acetone U U U .--.. -.----
methylene chloride -------IT U U 
trans-1,2-dichloroethene U U U 
cis-1,2-dichloroethene U U U 
carbon disulfide U U U --------. ---- _._-_. _._- --
2-butanone 

... _._- ----0 - --------U- ----U--------------- - - -

chloroform U U U 
1,1,1-trichloroethane U U U 
carbon tetrachloride U U U 
benzene 

---- -- 0- ------0- -----U----------- -------------------- --- - --

1,2-dichloroethane U U U 
trichloroethene U U U 
toluene U U U 

"-.. --- --'-'- ." _ ... --_.---
4-methYI-2-pentanone 

------0 -----"0----
U 

tetrachloroethene U U U 
1,1,2-trichloroethane U U U 
2-hexanone U U U 
chlorobenzene U 

-----U-----U----------- ."----_ .. --------

ethylbenzene U U U 
m,p-xylene U U U 
o-xyleneistyrene U U U -'. ---. - - ---
bromoform 

---U---- -U-- -
U 

~2-tetrachloroethane U U U .. ===:=,-" 

Date Sampled: 09/24/97 09/24/97 09/24/97 

Reviewed by: RS RS RS 

COMMENTS: 



PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
eTO 003, FRIDLEY, MINNESOTA 

SDG092597 

BLANK ACTION lEVELS 
SDG092597 

MAX. of ALL MAX. of ALL 
FIELD AND LABORATORY 

LAB. BLANK BLANK 

I"""'::"=-:"--r-:-==-=--II VALUES X 5 VALUES X 5 
PQl MDl (10 for common (10 for commo~ 

LABORATORY BLANK ID: ~ETH.BLK. METH.BLK. METH.BLK. 
PID Data File ID: P10R0101 033R0101 044R0101 

ECD Data File ID: b10F0101 033F0101 044F0101 

LABORATORY BLANK SUMMARY; p. 1 of 1 

,JI,9!L !,!glh. .. ug& . u~="lF.:E:':~EC~O~M;;.P~O~U;;,;N~D~==}=.= .. ~u~g/~L=rr=~u~g/~L=rr=~u~g/~L=rr================'===~'_,_,==-" 
40 - -- -~!O ;-- vinyl chloride U U U 
44 22 : bromomethane U U U 

-···~i :.H---------t------.{f--~~~~7.1:=.i~7',:'-:-0-: .o--,c:c-;~:--;::-;-:-=- - - - -- -~ - .. --- ~-.----7i~---------.--. --------- .--------.-. -- ---. 

5 25 i trans-1,2-dichloroethene U U U 
6.4 3:

2f

l cis-1,2-dichloroethene U U U 
22 11 carbon disulfide U U U ---13.8-6.9 ------t------u-:2""'-7'bu=-:t~an-"0c..::nc:::e=.c:-=--·---- --- -- -·--lJ-··-·-----iU=,.----T.

U
-----·-·----·-------··_-··--··-··- -'-.-

7.6 3.8 45.0468 45.0468 chlorofo~ 9.009 U 8.380 
2.8 1.4 i 16.3807 16.3807 1,1,1-trichloroelhane 3.276 U 3.047 

r-~:;24~ -- ·~~~1922 ~-~~~Q~1c--1---"'2=.6.~20::..:;91---{I'--,~~:::c~b=-=z~=~!etrachIOride .- .. Q·~~1_ Uu .. --. UUU ... 0.48=,8o_""'U:-:---·---------------- -.-.--- -. 

I 1,2-dichloroelhane U 
0.66 0.33' trichloroethene U U U 

--1~:~ . Hit· ---------I-----{f--'~:;"~~=ue::.;e~,;::~y'-;I---=2:--p-e-nt~a-none ------.-~ -.-.---.;=:~,------7~~------- ---=-----.-.... - ..... 

0.3 0.15: tetrachloroethene U U U 
9.2 4.6 I 1,1 ,2-trichloroethane U U U 

13.8 6.9 1 2-hexanone U U U -1.12 0~561--- -.- ---+---=--{~ch7'I;'O;or=oT-be~n'-"ze~n-e-----------·- - -- U-· .. -IT-- ---:U=:-------------------- -.. --.-

2.2 1.1 ; ethylbenzene U U U 
3.4 1.71

1

! m,p-xylene U U U 

r-6\~ - O~~ i - - _-+====-ll-~;~~~~::~tyrene-. - -- n ~- ----;:;~------;=~;.----------=-==- -.--.-.---.--

~.~~~]?~~~=~.-~~====~41~.1~~~2~~~~ru~:g~~:~:~:~:I~~~:~Z=~=:~~~=9=7~U60=9=n=5=ffi=7~U60=9=n=5=ffi=7~U~==============.-==~-

Reviewed by: r" RS RS RS 

COMMENTS: --=- -----------_. 
12:16:!~ PM 



rLANK ACTION LEVELS 
SDG092997 

MAX. of All MAX. of All 

FIELD AND FIElDQC 

LAB. BLANK BLANK 

VALUESX5 VALUES X 5 

(10 for common (10 for common := =!!9L!,.~~.~= =' 
40 20 

168.5 168.5 44 22 
7.2 3.6 

---_.-- ----- '-- .. 36 18 
8.6 4.3 

5 2.5 
6.4 3.2 

------- 22 11 
r-' 13.8 6.9 

57.507 7.6 3.8 
20.9116 2.8 1.4 
3.34586 0.44 0.22 ----------

1.78 0.89 
24 12 

0.66 0.33 
2.2 1.1 ----- .. _-- --- -

13.2 6.6 
0.3 0.15 
9.2 4.6 

13.8 6.9 -- ---.--.-- --_. 
1.12 0.56 
2.2 1.1 
3.4 1.7 

11.2 5.6 ----- ----- -. 
0.56 0.28 
0.34 0.17 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CT0003, FRIDLEY, MINNESOTA 

SDG092997 

PURGE & TRAP FIELD ac BLANK SUMMARY 

FIELD ac BLANK 10: 003TB04801 003TB05301 

PID Data File 10: 030R0101 048R0101 

ECD Data File 10: 030F0101 048F0101 

COMPOUND uoll uoll 
Vinyl CI1IOr1<1e U U 
bromomethane 33.700 J U 
1.1-dichloroethene U U 
acetone U U ---. ------ ._--_._---
methylene chloride U U 
trans-1.2-dichloroethene U U 
cis-1.2-dichloroethene U U 
carbon disulfide -------- U U -_.- ._. 

2-butanone 
1--------0 

U 
chlorofonn U U 
1.1.1-trichloroethane U U 
carbon tetrachloride U U 
benzene ---U-- U 

------_ .. _--

1.2-dichloroethane U U 
trichloroethene U U 
toluene '---_. -.- U U ------ ._----
4-methyl-2-pentanone U U 
tetrachloroethene U U 
1.1.2-trichloroethane U U 
2·hexanone U U --_.- ---
chlorobenzene 

-----u.- -.-----
U 

ethylbenzene U U 
m.p-xylene U U 
o-xYlene/styrene U U 

--. 

---_. ------ "-_. . -----------------------
bromofonn U U 
1 1 2 2-tetrachloroethane U U .-

Date Sampled: 09/20/97 09/25197 

Reviewed by: RS RS 

COMMENTS: 
IHHIPlol 

.-

--------._-_ ... -

---------

----

---

_ •... _.- -



SDG092997 

BLANK ACTION lEVELS 
SDG092997 

MAX. of All MAX. of All 
FIELD AND LABORATORY 

LAB. BLANK BLANK 

VALUES X 5 VALUES X 5 

PQl MOL (10 for common (10 for commo~ 

l!9/~ JJ9/l_ = ~.!:!l!& C c·c" = '== ,~9&=. __ ----'40 -----'20 
44 22 168.5 
7.2 3.6 
36 f--. 18 

8.6 -'4,3 . _- -_ . 

5 2.5 
6.4 3.2 
22 11 

- 13.8 
... --6.9 ---_ .. _----- -. 

7.6 3.8 57.507 57.507 
2.8 1.4 20.9116 20.9116 

0.44 I--.Q,~~ 3.34586 3.34586 
""'f7a 0.89 

24 12 
0.66 0.33 
2.2 __ ..1:1 --""'13.2 6.6 

._ ... _------

0.3 0.15 
9.2 4.6 

13.8 6.9 
-1:12 --0:56 --- -._._- -. 

2.2 1.1 
3.4 1.7 

11.2 ~-~ ._-
-----0.56 0.28 

----" ---

0.34 0.17 

LABORATORY BLANK 10: METH.BlK. 

PID Data File 10: 047R0101 

ECD Data File 10: 047F0101 

COMPOUND . _ug/l 
-

vinyl chloride U 
bromomethane U 
1,1-dichloroethene U 
acetone U 
methylene chloride 

-- '''--0'' 
trans-1,2-dichloroethene U 
cis-1,2-dichloroethene U 
carbon disulfide U 
2-butanone 

- --- ---- '---0-
chlorofom 11.501 
1,1 ,1-trichloroethane 4.182 
carbon tetrachloride 0.669 - " ---- ------. 
benzene U 
1,2-dichloroethane U 
trichloroethene U 
toluene U 
4-methyl-2-pentanone 

-----0---
tetrachloroethene U 
1,1,2-trichloroethane U 
2-hexanone U 
chlorobenzen-e------ " ··---U·--
ethylbenzene U 
m,p-xylene U 
o-xylene/styrene U 
bromofom '-"--0----
1 1 2 2-tetrachloroethane 

Date Analyzed: ~9/29/97 
Reviewed by: r RS 

COMMENTS: 
12:21:11 PM 

U 

PURGE & TRAP ANALYSIS: SDG BLANK ANALYSIS SUMMARY 
CTO 003, FRIDLEY, MINNESOTA 

LABORATORY BLANK SUMMARY; p. 1 of 1 

-------------- -_. __ .-'" ._" 



ATTACHMENT 6 

MATRIX SPIKE RECOVERIES 



Sample 1.0. 

0038B00308 

0038B00703 

0038B00805 

0038B00812 

0038B01309 

0038B01703 

0038B01802 

0038B01812 

msreC.xls 

Matrix Spike Recoveries 
eTO 003, Fridley, Minnesota 

Compound Concentration Spiked Sample 
Original Sample Concentration 

1,1-0ICHLOROETHENE 7.3 U 6.3 J 
BENZENE 1.8 U 1.3 J 
CHLOROBENZENE 1.1 U 11.0 
TOLUENE 2.2 U 4.3 
TRICHLOROETHENE 8.5 J 12.0 
1,1-DICHLOROETHENE 5.9 U 4.6 J 
BENZENE 1.5 U 4.2 
CHLOROBENZENE 0.9 U 20.0 
TOLUENE 1.8 U 5.4 
TRICHLOROETHENE 0.5 U 2.9 
1,1-DICHLOROETHENE 7.0 U 3.7 J 
BENZENE 1.7 U 1.5 J 
CHLOROBENZENE 1.1 U 5.2 
TOLUENE 2.1 U 2.2 J 
TRICHLOROETHENE 0.6 U 2.3 
1,1-DICHLOROETHENE 9.0 U 4.9 J 
BENZENE 2.2 U 2.2 J 
CHLOROBENZENE 1.4 U 11.0 
TOLUENE 2.7 U 4.1 
TRICHLOROETHENE 8.9 12.0 
1,1-DICHLOROETHENE 8.4 U 5.7 J 
BENZENE 2.1 U 1.7 J 
CHLOROBENZENE 1.3 U 9.2 
TOLUENE 2.6 U 1.9 J 
TRICHLOROETHENE 17.0 J 22.0 
1,1-DICHLOROETHENE 7.1 U 8.5 
BENZENE 1.8 U 5.6 
CHLOROBENZENE 1.1 U 15.0 
TOLUENE 2.2 U 19.0 J 
TRICHLOROETHENE 0.7 U 4.0 J 
1,1-DICHLOROETHENE 6.5 U 6.8 
BENZENE 1.6 U 3.9 
CHLOROBENZENE 1.0 U 12.0 
TOLUENE 2.0 U 16.0 J 
TRICHLOROETHENE 10.0 J 6.9 J 
1,1-DICHLOROETHENE 7.9 U 17.0 
BENZENE 2.0 U 2.5 
CHLOROBENZENE 1.2 U 24.0 
TOLUENE 2.4 U 5.0 
TRICHLOROETHENE 24.0 J 29.0 J 

Page 1 

Concentration Percent 
Spike Added Recovery 

6.1 103.3 
6.1 21.3 
6.1 180.3 
6.1 70.5 
6.1 57.4 
9.2 50.0 
9.2 45.7 
9.2 217.4 
9.2 58.7 
9.2 31.5 
5.1 72.5 
5.1 29.4 
5.1 102.0 
5.1 43.1 
5.1 45.1 
6.5 75.4 
6.5 33.8 
6.5 169.2 
6.5 63.1 
6.5 47.7 
6.3 90.5 
6.3 27.0 
6.3 146.0 
6.3 30.2 
6.3 79.4 
5.6 151.8 
5.6 100.0 
5.6 267.9 
5.6 339.3 
5.6 71.4 
4.6 147.8 
4.6 84.8 
4.6 260.9 
4.6 347.8 
4.6 -67.4 
6.0 283.3 
6.0 41.7 
6.0 400.0 
6.0 83.3 
6.0 83.3 



Sample 1.0. 

0035B02806 

0035B03002 

0035B03510 

0035B05005 

0035B05501 

0035B05512 

0035B07010 

0035B07107 

msrec.xls 

Matrix Spike Recoveries 
eTO 003, Fridley, Minnesota 

Compound Concentration Spiked Sample 
Original Sample Concentration 

1,1-DICHLOROETHENE 9.1 U 11.0 
BENZENE 2.2 U 5.1 
CHLOROBENZENE 1.4 U 4.1 
TOLUENE 2.8 U 4.5 
TRICHLOROETHENE 1.3 6.5 
1,1-DICHLOROETHENE 7.4 U 6.3 J 
BENZENE 1.8 U 17.0 
CHLOROBENZENE 1.2 U 25.0 
TOLUENE 2.3 U 19.0 
TRICHLOROETHENE 0.7 U 4.6 
1,1-DICHLOROETHENE 7.8 U 16.0 
BENZENE 1.9 U 7.0 
CHLOROBENZENE 1.2 U 19.0 
TOLUENE 2.4 U 12.0 
TRICHLOROETHENE 0.7 U 4.1 
1,1-DICHLOROETHENE 8.4 U 8.0 U 
BENZENE 2.1 U 7.7 
CHLOROBENZENE 1.3 U 4.8 
TOLUENE 2.6 U 5.3 
TRICHLOROETHENE 0.8 U 3.3 
1,1-DICHLOROETHENE 8.5 U 6.1 J 
BENZENE 2.1 U 5.9 
CHLOROBENZENE 1.3 U 28.0 
TOLUENE 2.6 U 8.2 
TRICHLOROETHENE 0.8 U 5.4 
1,1-DICHLOROETHENE 7.8 U 16.0 
BENZENE 1.9 U 7.3 
CHLOROBENZENE 1.2 U 20.0 
TOLUENE 2.4 U 4.7 
TRICHLOROETHENE 4.2 11.0 
1,1-DICHLOROETHENE 8.6 U 8.1 U 
BENZENE 2.1 U 11.0 
CHLOROBENZENE 1.3 U 11.0 
TOLUENE 2.6 U 2.9 
TRICHLOROETHENE 16.0 J 20.0 
1,1-DICHLOROETHENE 9.0 U 8.6 J 
BENZENE 2.2 U 6.2 
CHLOROBENZENE 1.4 U 22.0 
TOLUENE 2.8 U 6.3 
TRICHLOROETHENE 0.8 U 4.3 

Page 2 

Concentration Percent 
Spike Added Recovery 

13.5 81.5 
13.5 37.8 
13.5 30.4 
13.5 33.3 
13.5 38.5 
9.9 63.6 
9.9 171.7 
9.9 252.5 
9.9 191.9 
9.9 46.5 
12.6 127.0 
12.6 55.6 
12.6 150.8 
12.6 95.2 
12.6 32.5 
11.1 0.0 
11.1 69.4 
11.1 43.2 
11.1 47.7 
11.1 29.7 
10.6 57.5 
10.6 55.7 
10.6 264.2 
10.6 77.4 
10.6 50.9 
11.3 141.6 
11.3 64.6 
11.3 177.0 
11.3 41.6 
11.3 60.2 
11.2 0.0 
11.2 98.2 
11.2 98.2 
11.2 25.9 
11.2 35.7 
12.8 67.2 
12.8 48.4 
12.8 171.9 
12.8 49.2 
12.8 33.6 



Sample 1.0. 

0035B07307 

0035BP0108 

0035BP0201 

0035BP0210 

0035BP0309 

0035BP0606 

0035BP0705 

0035BP0708 

msrec.xls 

Matrix Spike Recoveries 
eTa 003, Fridley, Minnesota 

Compound Concentration Spiked Sample 
Original Sample Concentration 

1.1-DICHLOROETHENE 6.5 U 3.5 J 
BENZENE 1.6 U 1.3 J 
CHLOROBENZENE 1.0 U 6.3 
TOLUENE 2.0 U 4.8 
TRICHLOROETHENE 3.0 4.2 
1.1-DICHLOROETHENE 8.4 U 8.1 
BENZENE 2.1 U 10.0 
CHLOROBENZENE 1.3 U 75.0 
TOLUENE 2.6 U 20.0 
TRICHLOROETHENE 0.8 U 3.8 
1.1-DICHLOROETHENE 6.1 U 7.0 
BENZENE 1.5 U 4.0 
CHLOROBENZENE 0.9 U 12.0 
TOLUENE 1.9 U 4.5 
TRICHLOROETHENE 0.5 J 3.6 
1.1-DICHLOROETHENE 9.9 U 16.0 
BENZENE 2.5 U 5.8 
CHLOROBENZENE 1.5 U 9.3 
TOLUENE 3.0 U 3.4 
TRICHLOROETHENE 1.7 4.9 
1.1-DICHLOROETHENE 8.5 U 4.7 J 
BENZENE 2.1 U 2.7 
CHLOROBENZENE 1.3 U 11.0 
TOLUENE 2.6 U 3.3 
TRICHLOROETHENE 0.8 U 2.2 J 
1.1-DICHLOROETHENE 6.1 U 11.0 
BENZENE 1.5 U 6.0 
CHLOROBENZENE 1.0 U 40.0 
TOLUENE 1.9 U 12.0 
TRICHLOROETHENE 0.9 3.0 
1.1-DICHLOROETHENE 7.0 U 5.7 J 
BENZENE 1.7 U 1.9 
CHLOROBENZENE 1.1 U 2.7 
TOLUENE 2.1 U 2.2 J 
TRICHLOROETHENE 1.0 3.2 
1.1-DICHLOROETHENE 8.0 U 9.0 
BENZENE 2.0 U 1.9 J 
CHLOROBENZENE 1.2 U 16.0 
TOLUENE 2.4 U 4.0 
TRICHLOROETHENE 9.8 J 16.0 

Page 3 

Concentration Percent 
Spike Added Recovery 

4.9 71.4 
4.9 26.5 
4.9 128.6 
4.9 98.0 
4.9 24.5 
9.6 84.4 
9.6 104.2 
9.6 781.3 
9.6 208.3 
9.6 39.6 
8.7 80.5 
8.7 46.0 
8.7 137.9 
8.7 51.7 
8.7 35.3 
12.9 124.0 
12.9 45.0 
12.9 72~1 
12.9 26.4 
12.9 24.8 
6.0 78.3 
6.0 45.0 
6.0 183.3 
6.0 55.0 
6.0 36.7 
11.3 97.3 
11.3 53.1 
11.3 354.0 
11.3 106.2 
11.3 18.9 
5.2 109.6 
5.2 36.5 
5.2 51.9 
5.2 42.3 
5.2 42.3 
6.0 150.0 
6.0 31.7 
6.0 266.7 
6.0 66.7 
6.0 103.3 



Sample 1.0. 

003SBP0807 

003SBP0815 

003SBP1206 

msrec.xls 

Matrix Spike Recoveries 
eTO 003, Fridley, Minnesota 

Compound Concentration Spiked Sample 
Original Sample Concentration 

1,1-DICHLOROETHENE 8.8 U 8.3 J 
BENZENE 2.2 U 3.9 
CHLOROBENZENE 1.4 U 14.0 
TOLUENE 2.7 U 2.3 J 
TRICHLOROETHENE 2.3 5.9 
1,1-DICHLOROETHENE 9.2 U 8.1 J 
BENZENE 2.3 U 8.4 
CHLOROBENZENE 1.4 U 18.0 
TOLUENE 2.8 U 3.2 
TRICHLOROETHENE 17.0 J 45.0 
1,1-DICHLOROETHENE 15.0 U 23.0 
BENZENE 3.8 U 20.0 
CHLOROBENZENE 2.4 U 110.0 
TOLUENE 4.7 U 38.0 
TRICHLOROETHENE 1.4 U 7.0 

Page 4 

Concentration Percent 
Spike Added Recovery 

11.7 70.9 
11.7 33.3 
11.7 119.7 
11.7 19.7 
11.7 30.8 
12.7 63.8 
12.7 66.1 
12.7 141.7 
12.7 25.2 
12.7 220.5 
19.9 115.6 
19.9 100.5 
19.9 552.8 
19.9 191.0 
19.9 35.2 



ATTACHMENT 7 

FIELD DUPLICATE RESULTS 



Sample 1.0. 

003S800308 

003S800612 

003S800807 

003S801311 

003S801608 

003S801705 

003S801804 

003S801806 

003S802310 
003S802606 

003S802805 
003S803204 

003S803807 
003S804604 

Field Duplicate Results 
eTO 003, Fridley, Minnesota 

Compound Original Duplicate 
Result Sample 1.0. 

TETRACHLOROETHENE 1.7 003S8DP105 
TRICHLOROETHENE 8.5 J 
CIS-1,2-DICHLOROETHENE 11.0 J 003S8DP101 
TRICHLOROETHENE 31.0 J 
TETRACHLOROETHENE 0.7 003S8DP107 
TRICHLOROETHENE 0.7 U 
1,1,2-TRICHLOROETHANE 17.0 003S8DP106 
ACETONE 45.0 U 
CIS-1,2-DICHLOROETHENE 4.9 J 
TETRACHLOROETHENE 0.5 
TRICHLOROETHENE 9.9 
1,1,1-TRICHLOROETHANE 4.1 U 003S8DP111 
1,1,2-TRICHLOROETHANE 78.0 U 
CAR80N TETRACHLORIDE 0.7 U 
CHLOROFORM 11.0 U 
CIS-1,2-DICHLOROETHENE 9.0 
TETRACHLOROETHENE 2.5 
TRICHLOROETHENE 37.0 J 
1,1,2-TRICHLOROETHANE 220.0 U 003S8DP110 
M+P-XYLENES 2.6 J 
TETRACHLOROETHENE 6.9 
1,1,1-TRICHLOROETHANE 6.1 U 003S8DP112 
CAR80N TETRACHLORIDE 1.0 U 
CHLOROFORM 17.0 U 
1,1,1-TRICHLOROETHANE 6.6 U 003S8DP113 
1,1,2-TRICHLOROETHANE 8.0 U 
CAR80N TETRACHLORIDE 1.1 U 
CHLOROFORM 18.0 U 
TETRACHLOROETHENE 0.3 U 
TRICHLOROETHENE 0.6 J 
TRICHLOROETHENE 5.8 003S8DP121 
1,1,2-TRICHLOROETHANE 7300.0 003S8DP145 
TETRACHLOROETHENE 240.0 
TRICHLOROETHENE 69.0 
TRICHLOROETHENE 0.7 U 003S8DP141 
2-8UTANONE 74.0 U 003S8DP133 
CAR80N DISULFIDE 120.0 U 
CIS-1,2-DICHLOROETHENE 530.0 J 
ETHYL8ENZENE 9.5 J 
M+P-XYLENES 35.0 
O-XYLENE/STYRENE 35.0 J 
TETRACHLOROETHENE 55.0 J 
TRANS-1,2-DICHLOROETHENE 27.0 U 
TRICHLOROETHENE 3.3 
TRICHLOROETHENE 1.8 003S8DP108 
TRICHLOROETHENE 0.9 003S8DP144 

IN - RPD is indeterminate because one or both values were not detected. 

Duplicate 
Result 

1.8 
11.0 J 
7.4 UJ 

14.0 J 
1.2 
0.4 J 

17.0 
22.0 J 

6.2 J 
0.6 

10.0 J 
5.8 

21.0 
0.9 

16.0 
3.7 J 
0.7 

10.0 J 
23.0 

3.7 U 
0.7 
4.7 
0.8 

13.0 
6.2 

14.0 
1.0 

17.0 
0.5 
1.3 

24.0 
5300.0 J 

170.0 J 
12.0 
0.5 J 

240.0 
380.0 

1200.0 J 
44.0 

150.0 
200.0 

27.0 
150.0 

14.0 
3.3 
0.6 J 

Only duplicated samples having positive results in either the original or duplicate analysis are shown. 

Relative Percent 
Difference (RPD) 

5.7 
25.6 
IN 

75.6 
51.3 
IN 
0.0 
IN 

23.4 
3.6 
1.0 
IN 
IN 
IN 
IN 

83.5 
114.5 
114.9 

IN 
IN 

161.3 
IN 
IN 
IN 
IN 
IN 
IN 
IN 
IN 

78.1 
122.1 
31.7 
34.1 
140.7 

IN 
IN 
IN 

n.5 
129.0 
124.3 
140.4 
68.3 
IN 

123.7 
58.8 
46.2 



Samplel.D. 

003S804709 

003S805006 

003S805407 
003S805415 
003S805508 
003S805514 
003S805812 
003SB06308 
003SB06806 

003SB06811 

003SB07007 

003SB07014 

003S807305 

003SB07411 

003SBP0213 
003SBP0606 

003SBP0707 

003S8P0710 
003SBP0805 
003SBP0813 

003SBP0904 
003S8P0907 

Field Duplicate Results 
eTO 003, Fridley, Minnesota 

Compound Original Duplicate 
Result Samplel.D. 

CIS-1,2-DICHLOROETHENE 10.0 003S8DP148 
TRANS-1,2-DICHLOROETHENE 7.6 
TRICHLOROETHENE 8.2 
CIS-1,2-DICHLOROETHENE 8.9 U 003S8DP149 
TRANS-1,2-DICHLOROETHENE 6.9 U 
TRICHLOROETHENE 2.3 
TRICHLOROETHENE 2.3 003S8DP116 
TRICHLOROETHENE 5.1 003S8DP117 
TRICHLOROETHENE 0.7 U 003S8DP131 
TRICHLOROETHENE 2.1 003S8DP132 
TRICHLOROETHENE 6.9 003SBDP126 
2-HEXANONE 8.9 J 003SBDP118 
1,1,2-TRICHLOROETHANE 15.0 003SBDP146 
TETRACHLOROETHENE 0.5 
TRICHLOROETHENE 4.5 
CIS-1,2-DICHLOROETHENE 15.0 003SBDP147 
TRICHLOROETHENE 3.6 
2-HEXANONE 8.8 J 003SBDP136 
CIS-1,2-DICHLOROETHENE 18.0 
TRICHLOROETHENE 8.1 
CIS-1,2-DICHLOROETHENE 9.3 003SBDP137 
TRICHLOROETHENE 16.0 J 
1,1,2-TRICHLOROETHANE 11.0 003SBDP109 
TETRACHLOROETHENE 0.4 
TRICHLOROETHENE 0.8 
1,1,2-TRICHLOROETHANE 24.0 003SBDP114 
CIS-1,2-DICHLOROETHENE 11.0 J 
TETRACHLOROETHENE 0.8 
TRICHLOROETHENE 140.0 
TRICHLOROETHENE 2.6 003SBDP124 
CIS-1,2-DICHLOROETHENE 5.4 U 003SBDP119 
TRICHLOROETHENE 0.9 
1,1,2-TRICHLOROETHANE 6.8 J 003SBDP102 
TETRACHLOROETHENE 0.2 J 
TRICHLOROETHENE 4.4 
TRICHLOROETHENE 6.4 J 003SBDP103 
TRICHLOROETHENE 0.4 J 003SBDP134 
CIS-1,2-DICHLOROETHENE 28.0 003SBDP135 
TRICHLOROETHENE 12.0 J 
TRICHLOROETHENE 5.3 003SBDP129 
TETRACHLOROETHENE 90.0 J 003SBDP130 
TRICHLOROETHENE 4.8 U 

IN - RPD is indeterminate because one or both values were not detected. 

Duplicate 
Result 

5.2 J 
4.3 J 
5.9 

16.0 
42.0 

1.8 
1.1 
4.4 
0.9 
2.3 
5.7 

11.0 U 
12.0 J 
0.4 J 
1.7 
8.8 U 
1.1 

18.0 U 
8.0 J 
5.5 
7.7 

18.0 J 
11.0 U 
0.4 U 
0.8 U 

16.0 U 
12.0 

0.5 U 
95.0 

4.4 
5.0 J 
1.5 
7.5 J 
0.2 J 
3.6 
6.8 J 
0.5 U 

21.0 
15.0 J 

5.1 
0.4 U 
0.6 J 

Only duplicated samples having positive results in either the original or duplicate analysis are shown. 

Relative Percent 
Difference (RPD) 

63.2 
55.5 
32.6 
IN 
IN 

24.4 
70.6 
14.7 
IN 
9.1 
19.0 
IN 

22.2 
25.9 
90.3 
IN 

106.4 
IN 

76.9 
38.2 
18.8 
11.8 
IN 
IN 
IN 
IN 
8.7 
IN 

38.3 
51.4 
IN 

54.2 
9.8 
8.7 

20.0 
6.1 
IN 

28.6 
22.2 
3.8 
IN 
IN 



Sample 1.0. 

003SBP1009 

003SBP1106 

Field Duplicate Results 
eTO 003, Fridley, Minnesota 

Compound Original Duplicate 
Result Sample 1.0. 

1,2-DICHLOROETHANE 280.0 U 003SBDP138 
CIS-1,2-DICHLOROETHENE 6.1 J 
METHYLENE CHLORIDE 15.0 
TRICHLOROETHENE 640.0 J 
1,1,2-TRICHLOROETHANE 38.0 U 003SBDP140 
TETRACHLOROETHENE 1.2 
TRICHLOROETHENE 23.0 J 

IN - RPD is indeterminate because one or both values were not detected. 

Duplicate 
Result 

860.0 
11.0 
12.0 

1400.0 J 
22.0 

0.7 
15.0 J 

Only duplicated samples having positive results in either the original or duplicate analysis are shown. 

Relative Percent 
Difference (RPD) 

IN 
57.3 
22.2 
74.5 
IN 

51.3 
42.1 



ATTACHMENT 8 

LABORATORY DUPLICATE RESULTS 



Sample I.D. 

003SB00308 

003SB00805 

003SB00812 
003SB01309 

003SB01703 

003SB01802 

003SB01812 

003SB02806 
003SB05415 
003SB05512 
003SB07010 

003SB07307 

003SBP0201 
003SBP0606 
003SBP0705 

003SBP0708 
003SBP0807 

003SBP0815 

003SBP1106 

003SBP1206 

Laboratory Duplicate Results 
eTC 003, Fridley, Minnesota 

Compound Original 
Result 

TETRACHLOROETHENE 1.7 
TRICHLOROETHENE 8.5 J 
1,1,2-TRICHLOROETHANE 7.6 J 
TETRACHLOROETHENE 0.2 J 
TRICHLOROETHENE 8.9 
CIS-1,2-DICHLOROETHENE 11.0 
TRICHLOROETHENE 17.0 J 
1,1,2-TRICHLOROETHANE 59.0 U 
TETRACHLOROETHENE 1.9 
TETRACHLOROETHENE 2.9 
TRICHLOROETHENE 10.0 J 
CIS-1,2-DICHLOROETHENE 13.0 
TRICHLOROETHENE 24.0 J 
TRICHLOROETHENE 1.3 
TRICHLOROETHENE 5.1 
TRICHLOROETHENE 4.2 
CIS-1,2-DICHLOROETHENE 8.6 
TRICHLOROETHENE 16.0 J 
CIS-1,2-DICHLOROETHENE 5.6 J 
TRICHLOROETHENE 3.0 
TRICHLOROETHENE 0.5 J 
TRICHLOROETHENE 0.9 
1,1,2-TRICHLOROETHANE 5.4 J 
TETRACHLOROETHENE 0.2 J 
TRICHLOROETHENE 1.0 
TRICHLOROETHENE 9.8 J 
CIS-1,2-DICHLOROETHENE 12.0 
TRICHLOROETHENE 2.3 
CIS-1,2-DICHLOROETHENE 10.0 
TRICHLOROETHENE 17.0 J 
1,1,2-TRICHLOROETHANE 38.0 U 
TETRACHLOROETHENE 1.2 
TRICHLOROETHENE 23.0 J 
2-HEXANONE 21.0 J 

Duplicate 
Result 

3.3 
15.0 J 
13.0 
0.4 
7.9 
5.1 J 

11.0 J 
37.0 

1.2 
1.9 
6.5 J 

16.0 
29.0 J 

1.0 
3.7 
4.6 
7.2 U 

15.0 J 
7.8 U 
3.1 
0.5 J 
0.4 J 
6.1 J 
0.2 J 
1.0 

10.0 J 
8.2 
1.9 

31.0 
100.0 J 
24.0 

0.8 
20.0 J 
27.0 U 

IN - RPD is indeterminate because one or both values were not detected. 

Relative Percent 
Difference (RPD) 

64.0 
55.3 
52.4 
50.0 
11.9 
73.3 
42.9 

IN 
45.2 
41.7 
42.4 
20.7 
18.9 
26.1 
31.8 
9.1 
IN 
6.5 
IN 
3.3 
16.3 
75.2 
12.2 
11.1 
2.0 
2.0 
37.6 
19.0 
102.4 
141.9 

IN 
42.4 
14.0 
IN 

Only duplicated samples having positive results in either the original or duplicate analysis are shown. 

Iduprpd.xls 
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INSTRUMENT LOGBOOK PHOTOCOPIES 
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MDL DETE~TION CONCENTRATIONS 

INTERMEDIATE MOL 
Mix. CONC." DETERMINATION 
No . Compound ........................... 

IJoL Int. E1P IJoL inj. * Final Cone. 
STOCK inj." Conc. (50mL) (jJg/L) 
CONC. (10mLJ 

1 Tetrachloroethylene 500 5 E1P 5.0 0.5 .......................... 
Trichloroethylene ug/mL E1P 0.5 

100 Chlorobenzene E1P 0.5 
jJg/mL Chloroform E1P 0.5 

1,1,1-trichloroethane E1P 0.5 
Bromoform E1P 0.5 
1,1,2-Trichloroethane E1P 0.5 
1,1,2,2-tetrachloroethane E1P 0.5 
Carbon tetrachloride E1P 0.5 

2 1,1-Dichloroethylene 500 25 EP 5 2.5 ........................... 
500 cis-1,2-Dichloroe1hylene ug/mL P 2.5 

jJg/mL trans-1,2-Dichloroethylene P 2.5 
3 1,2-dichloroethane 500 25 E 5 2.5 ........................... 

500 1,1-dichloroethane ug/mL E 2.5 
jJg/mL Methylene chloride EP 2.5 

4 Acetone 100 100 P 2.5 5.0 ........................... 
2-Butanone ug/mL P 5.0 

10,000 2-Hexanone P 5.0 
jJg/mL 4-Methyl-2-Pentanone P 5.0 

Carbon Disulfide P 5.0 
5 Benzene 500 50 P 1 1.0 ... -_ ...................... 

Toluene ug/mL P 1.0 
1,000 Ethyl benzene P 1.0 
jJg/mL o-Xylene P 1.0 

p-Xylene P 1.0 
m-Xylene P 1.0 
Styrene P 1.0 

6 Bromomethane 500 50 E 25 25.0 ........................... 
Chloromethane ug/mL E 25.0 , 

1,000 Chloroethane E 25.0 
.~ jJg/mL Vinyl Chloride EP 25.0 

"All intermediate standards are prepared in purge-and-trap grade methanol for a total 
volume of 10 mL. 
* All working standards are prepared in HPLC grade water for a final volume of 50 mL. Final 
concentrations are in jJg/L. 
E = Electron Capture Detector (ECD) 
P = Photoionization Detector (PIC) 

- - .. -.- --. 
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Fridley Standard Mixtures 
Brown & Root Environmental 

. Standard MIxture #1 

Compound CAS Number Concentration 

Tetrachloroethylene 127·18-4 
Trichloroethylene 79-01-6 100 u,ymL each 
Chlorobenzene 108·90·7 in purge·and·trap grade methanol 
Chloroform 67-66·3 
I. 1.I·trichioroethane 71·55-6 
Bromoform 75·25·2 
1.1.2·Trichioroethane 79-00·5 
1.1.2.2·tetrachloroethane 79·34-5 
Carbon tetrachloride 56·23·5 10u,ymL 

in purge·and·trap grade methanol 

Standard Mlrture # 2 

Compound CAS Number Concentration 
1,l·Dichloroethylene 75·35-4 
cis·I.2-Dichioroethylene 156·59-4 500 uglmL each 
trans·I.2-Dichioroethvlene 156-60·5 in purge·and·trap grade methanol 

Standard Mixture #3 

Compound CAS Number Concentration 
1.2-dichloroethane 107-06·2 500 u,ymL each 
1.I·dichloroethane 75·34-3 in purge·and.trap grade methanol 
Methvlene chloride 75-09·2 

Standard Mixture #4 

Compound CAS Number Concentration 
Acetone 67-61·1 
2-Butanone 78·93·3 10,000 uglmL each 

2·Hexanone 591-78-6 in purge-and·trap grade methanol 
4-Methvl·2·Pentanone 108·10·1 
Carbon Disulfide 75-15-0 

Standard Mixture #5 

Compound CAS Number Concentration 
Benzene 71-43-2 
Toluene 108·88·3 
Ethyl benzene 100-41-4 1,000 uglmL each 
o-Xylene 95-47-6 in purge.and·trap grade methanol 
p-Xvlene 106-42·3 
m·Xvlene 108·38·3 
Stvrene 100-42·5 

Standard Mixture #6 

Compound CAS Number Concentration 
Broinomethane 74-83·9 

~C~hl~o~ro~m~e=th=an=e~ ________________ -+~7~4-~8~7~.3~ ____________________ ~·1~~~ 

I--:-C~IIl(07'roethan'=i~e:-________ -+...,;7,;S..,::.oo-~3 __________ ----f ill,.... ........... .......,. 
Vinyl CbIoride 7S-01 ... 

-----~~y::~-~:::-~~-
___ 4.- ___ _ 
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Internal Standard Solutions L IS) 
Compound 

~' 3-clt1oro-2-methyl propene 7---5/-r 
Compound 

I 
4- bromo-I-butl!tle T..<'J. -~ 

Compound 

- lJlUIIIO<;hloromethane -r:<>1-{;I 

Compound 

l.3-<iibromo-I-propene (ciS/trans) 1/.5!YrtI 

Compound 

2-bromo-\-cltIoropropane 

Fridley Standard Mixtura 
Brown & Root Environmental 

CAS Numiler I Concentration 

563-47-3 I 2,000 JJ.g/mL 1 in purge-and-trap grade methanol 

CAS Numiler Concentration 

5162-44-7 2,OOO-~mL 1 in purge-and-trap grade methanol 

CAS Numiler Concentration 

74-97-5 2,OOO-~mL 1 in purge-and-trap grade methanol 

CAS Numiler Concentration 

627-15-6 2,OOO-llimL 1 in purge-and-trap grade methanol 

CAS Numiler 

3017-95-6 

I 
I 
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CALIBRATION CONCENTRATIONS 

INTERMEOIA TE INITCAl#l INITCAl#2 
Mil. CONC. • ECO level 1 ECO level 2 
No. Compound 

................... 
..... fll In!. E/P III Final E/P III Final E/P 

S~1fK inj.· Conc. inj .• Conc. inj .• Conc. 
e HC. (10mL) (SOmL) (SOmL) 

·····:··1········ T etrachloroethy1ene 500 5 EP 10 1.0 EP 20 2.0 EP 
Trichloroethylene uglmL EP 1.0 EP 2.0 EP 

MIO Chlorobenzene EP 1.0 EP 2.0 EP 
..,L Chloroform E 1.0 E 2.0 E 

1 ,1 ,l-trlchloroethane E 1.0 E 2.0 E 
Bromoform E 1.0 E 2.0 E 
1,1,2-Trichloroethane E 10 E 2.0 E 
l,l,2,2-tetrachloroethane E 1.0 E 2.0 E 
Carbon tetrachloride E 0.1 E 0.2 E 

;lI 1 ,1-0ichloroethylene 500 25 E 10 5.0 EP --'iiDO······ cls-l,2-0ichloroethylene uglmL P 
:; ...-nL trans-l 2-0ichloroethvfene P 
·f 

:~ ..... ~ ......... l,2o(jichloroethane 500 25 E 40 20 E 
's)o l,lo(jichloroethane uglmL E 20 E ., .. ID'mL MethYlene chloride E 20 EP 

I .. Acetone 500 500 P ,. 
1 2-Butanone uglmL P 

:00.00 2-Hexanone P 
.... mL 4-MeIhyl-2-Pentanone P ,. 

Carbon Disulfide P 
t. 

.... .J§ ......... Benzene 50 P ~: 500 
i Toluene uglmL P 

,t,DOO Ethyl benzene P 
IIWmL ()-Xylene P 

p-Xylene P 
m-Xylene P 
Stvrene P 

8 Bromomethane 500 50 E 25 25 E ... _ .............. 
Chloromethane uglmL E 25 E 

1;000 Chloroethane E 25 E 
..1tmL Vinyl Chloride E 25 EP 

A All Intermediate standards are prepared In purge-and-trap grade methanol for a total volume of 10 mL. 
• AI ~ ......... ~ In HPLC grw» WIller for I nr.I volume of 50 mL. Final concentrations are in 1IOiL. 
E .. EIIcnn c.pu. o.ctor (ECD) 
, ........... t " .~(PID) 

U I i 1111 flrllUJ; iii JJ 

INITCAl#3 INITCAl#4 INITCAL#5 
ICONTCAl ECO level 4 PIO level 3 
ECO level 3 PIO level 2 
PIO level 1 
III Final E/P fll Final E/P fll Final 
inj • Conc. inj .• Conc. inj .• Conc. 

(SOmU (SOmL) (SOmu 
40 4.0 EP 80 8.0 P 160.0 16.0 

4.0 EP 8.0 P 16.0 
4.0 EP 8.0 P 16.0 
4.0 E B.O 
4.0 E 8.0 
4.0 E 8.0 
4.0 E 8.0 
4.0 E 8.0 
0.4 E 0.8 

30 15.0 EP 90 45.0 EP 240 120.0 
15.0 P 45.0 P 120.0 
15.0 P 45.0 P 120.0 

100 SO.O E 200 100.0 E 300 150.0 
50.0 E 100.0 E 150.0 
50.0 EP 100.0 EP lSO.0 

10 100 P 20 200.0 P 75 750 
100 P 200.0 P 750 
100 P 200.0 P 750 
100 P 200.0 P 7SO 
100 P 200.0 P 750 

5 5.0 P 20 20.0 P 90 90.0 
5.0 P 20.0 P 90.0 
5.0 P 20.0 P 90.0 
5.0 P 20.0 P 90.0 
5.0 P 20.0 P 90.0 
5.0 P 20.0 P 90.0 
5.0 P 20.0 P 90.0 

SO SO.O E 100 100.0 E lSO 150.0 
SO.O E 100.0 E 150.0 
SO.O E 100.0 E 150.0 
SO.O EP 100.0 EP 150.0 

I 
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---.-..•. -.. --_ .... _-_. 
.' ,':: ~ ~ -..: =":: 3" IDA" i ;)ATE ' .... 'TNESS 



i 
i 

afk" 
ST~ 
ca.c_ 

l00~mL 

z 
500 uglmL 

'3 
500 uglmL 

r.n....n. It.In 

leUaCnioroemYlene 
richloroethylene 
hlorobenzene 

chloroform 
1,1 , I-trichloroethane 
bromoform 
1,1,2-trichloroethane 
1,1,2,2-tetrachloroethane 
carbon tetrachloride 

,1-<lIcnlOfoetnYlene 
is-l,2-<1ichloroethylene 
rans-l 2-<1ichloroethvlene 
,2-<1ichlOroethane 

1,I-<1ichlOroethane 
methylene chloride 

- INTERMEDITE -~- _~ __ C 

SOLUTION· 
lie inj INTER--- Eli> 
In 10 mL conc 

500 5 .~ 
uglmL 

EIP 
E 
E 
E 
E 
E 
E 

:JUU LO ~ ug/mL 
P 

500 25 
~ ug/mL 
E 

CALI ORA nON CONCEN TRA TlONS 
BEGINING 814/97 

lNlTt,i.tyo-=~ -------UID"C7<L 2 . - '- ---._-- lNITCAl y~~~o -- --- ~-~-""-lNliC-AC ,r" "Co. = 

ul,n] flrialGonc Eli> uL ,nj finalconc Eip --uL [lij- final cone- EJP-'~~~L- ffliialconc 
in 50 mL In 50 mL In 50 mL 

5 g; i~ 10 1 I,:/P 20 2 I Elf-' 4U I 4 
1 E/P 2 ElP 4 

0.5 ElP 1 E/P 2 ElP 4 
0.5 E 1 E 2 E 4 
05 E 1 E 2 E 4 
05 E 1 E 2 E 4 
05 E 1 E 2 E 4 
0.5 E 1 E 2 E 4 
0.5 E 1 E 2 E 4 

5 2.5 E 10 ; ~ 30 ~; ~ 
90 45 

25 P 45 
2.5 P 5 P 15 P 45 

5 ~; ~ 
20 10 E 40 20 f= lUll :KJ 

10 E 20 E 50 
2.5 E 10 E 20 E 50 

" acetone 100 lUll P 2.5 I 5 P 5 10 f' 20 

I 
4U f' 40 tIU 

10,to> uglmL 2·bulanone ug/mL P 5 P 10 P 40 P 80 
2·hexanone P 5 P 10 P 40 P 80 
4·methyl·2-pentanone P 5 P 10 P 40 P 80 I ' 

I 
- \-. 
I 
I 
I 

I 

:I 
1.to> uglmL 

II 
1._~L 

!<!irbon disulfide 
oenz_ 
oIuene 

!!thy! benzene 
o-xylenel1J 
m-xylenelt 

:r-' renell 
ne 

dlloromelhane 
Chloroethane 
Vinyl Chloride 

P 
:xJ() :lO f' I 

uglmL P 
P 
P 
P 
P 
P 

:xJ() :lO f= 25 
uglmL E 

E 
E 

5 P 10 P 40 P 
I P :, :, f' lu 10 f' 
1 P 5 P 10 P 
1 P 5 P 10 P 
1 P 5 P 10 P 
1 P 5 P 10 P 
1 P 5 P 10 P 
1 P 5 P 10 P 

25 f= :lO :KJ f= {';J {';J f= 
25 E 50 E 75 E 
25 E 50 E 75 E 
25 E 50 E 75 E 

I, : : • AU WTERMEDIATESOLUTIONSARE PREPARED INPURGE-AND-TRAP GRADE METHANOl TOA TOTAL VOLUME OF 10 ml -t . All WORKING 8TAHDM08 ARE PREPARED IN HPLC GRADE WATER FOR A FINAlIlOlUME OF 50 mL FINAL CONCENTRATIONS ARE IN ug/l 

f 

CTOR, P -I'HOTCIOHIZATION 1lETECTQIIt-

1 .. ' "I'I'""MIN"ft.ItB",,,,, AND O-ZY\.SE & S~ COElUTe 

~ I I : 

I , 

If 
I ! . I ' I 

I . 
, I 

I ! 

I \ I 

I . j 

80 
1::> 1::> 

15 
15 
15 
15 
15 
15 

lUll 100 
100 
100 
100 

--m,i~:l u..>NIL'oIU. 

ElF> '--uL mr- final conc. EIP-ul -inj. final cano_ 
In 50 mL in 50 mL 

I !:If' tIU 1:1 Elf-' 1U 2 
E/P 8 EIP 2 
ElP 8 EIP 2 
E 8 E 2 
E 8 E 2 
E 8 E 2 
E 8 E 2 
E 8 E 2 
E 8 E 2 

~ 160 90 
~ 30 ~; 90 

P 90 P 15 
f= lUll lUll f= 40 20 
E 100 E 20 
E 100 E 20 
f' :KI lUll f-' 20 40 
P 100 P 40 
P 100 P 40 
P 100 P 40 
P 100 P 40 
f' L::> 

~~ 
f-' 1U 10 

P P 10 
P 25 P 10 
P 25 P 10 
P 25 P 10 
P 25 P 10 
P 25 P 10 
f= 1:KJ 1:KJ f= {5 15 
E 150 E 75 
E 150 E 75 
E 150 E 75 

I I : ~ 1 

! -, 



DATE 
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BOOK ~O. I z:. Z. L. 
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~I 

-OJI 

-""~ _ y:S-

I WITNESS 

I 

201 

)JA fJ( 

~c¥J.O~ 
-<!).O ~( 

I DATE 

i DATE 

I 
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CuI&Om Wilt 15 BTBX _"a-.. _ ..... 
LOmt/ .... _ ....... ..w-d 

i;)SUPELCO 
....a.co..c.. SupeIco Parte ......... No 
lf182:3.t048 USA • PHONE 814-351-Mo11 

Col No: MISC 

~
LotNo: P7176C 14-7412 LA.Q729 nI Eap.Dooo:07/99 EPA~ ___ 

1 PolySoienoo ~_il_ 

..,W.T .... A ... N ..... -~~ 

§SUPELCO ---,--.-'. 1~USA. PHONEa1~1 

4-7412 LA-63729 
EPA~""'''' 
2s..tm1 .......... 

"&1,trl 
Custom Mix 16 OASES 

BroWD & R.oot Enyir~ 
I.Cl!IIIImI.._.,..,.,.JiDM-... 

§_UPELCO 
.......... ~PwtI:.~P ... 
16823-0048 USA • pt.«JNE 814-J59.34.&1 

Cuacom Mix IS BTEX 
Brown & Rooc Euviro1iDUMJ 
1.~mI.. -.,..,.,.J .. MethoooI 

~ 
C .. No:MISC . 1'I:.ot No: P7176C 

Eop. 00&0: 07/99 

PolySo;"nce 
~ 

C .. No:MISC 
~No: P71TlC 
'~p. o.le: aT199 

PolyScionce 
6600 w. Toully Avo. NiIH. IL 

4-7412 LA.Q729 

1,3-Oibromo-I-propeoe 
(.u otcill4uou. iao __ 1 

(627-15-61 
2000uc/mL ;" M.d ....... 

Cal. No: E:z.Il-211 

?I~~ 
PO/yScience 

6600 w. T ..... y Ave. NiIH, a. 

§SUPELCO 

6M1D 11'. Toully Avo. N'" a. 

aa- Mix for B_ 
.I: R.oot Environmerul 

Quale 1217.5-Mix II 
Vor. CODC. in MoOH 

l.DL No: P1172C 
~1 Exp: 06199 

'~PolySoienoo . 
.., W. Toully Me. N'" 11 

Custom Mix for Browl 
.I: R.oot Bnvironmera 

Quale 1217.5-M"ax 12 
500 mcglmL "an M.oH 

~S:~:~3C 
PolySoienoo 

6600 w. T .... A... NiIN. 

eu.tom Milt for Bro_ 
.I: Rooc Eavircmmearal 

Qooat. 1217.5-Mix IS 
5OOmcglmLinMeOH 

~
No:P1174C 

'f?P: 06199 
PolySo __ 

_W.T .... A ... N..,II 

I,3-Dibromo-l1'""*'" ,,4-Bram<>-I-buI.-
IUNLCO INC. • SupeQ) Park • ~ PA 
16823-0048 USA. PHONE 814'~1 . 

2-Bromo-I-cnJoropmpane 
(3017-9S-61 

200IJuIImL in Moo ........ 

" , .. ol"'&-~ .. " I'L6~71 
;.. ,,16%7-15-6) ~lDOOuIJaII. ill ~ 

4-7412 LA-63729 

Cullom Mix 14 Ketoowo 
BrowD A Root EavinllllDMllal 

I.o...tml.. _ .,..,.,.J in M ........ 
~ Col No: MISC 

~
Lot No: P717SC 

_ p- Dolo: 07/99 

~ PolySoiellOO 
66(J() W. Toully Avo. N ... a. 

'$f!
Cal. ~~~ w.s~ 

~ Eop 0000: 07/99 

olySoience 
6600 W. Toully Avo. NilH. a. 

~ JOOOuIImI.. in Moo___ CoL No: IiloM-lD 
CoL No: £lAl-1Il Lot No: P7179'" &. ~ Lot No: P7111'" ~ &p D-= 07/99 

~ ~ &01> 0-: 07199 ~~ 
~. '" - PolySoie-
~ - PolySote- 6600 W. Toully Ave. Ni\H, IL 
6600 W. Toully An. NiJH. IL 

~ 
2-B __ l-

1,3-Oibromo-I-C& .... ~ ~I .. 
~ 

(6%7-15-61 (3011-95-6] 
aoL iD Mo-.t 0....,.. ia ....... 

~ CoL No: EJ<jl-lD CaL No: 11161-20 ~~ Lot No: P7181'" ..... No: P12.c7M 
~ &01> -= 07/99 BIp-Dlllo: (8191J 

PolySoie_ JI'aIJ Ia .. .. 
66(]0 W. T,""", Me. NiJM, n. - W. T...., A ... N.., L 

Cuacom Mix IS DTBX 
CUllom Mix 14 X_ ....... & Il_ -.-~ -..& R_ ED'- LOmt/ ........... iD""-

1.0IaI/mL ....... iD M-... Col No: ML~ 

~ 
No: MIse ~. LotNo:,?176C 

.".~ No: P717SC ..,,~ Dolo: 07/99 

. Iiap.~: 07/99 ~olySoieoce 
PolySoie_ MJO w. Toully A... N ... IL 

66(]0 W. Toully A... NiIH, IL 

Custom Mix '5 DTEX B_" R_ EIa.~ 
1.aa.JmL -..,.u iu -
,.... Col No: MISC 
~~. Lot No: P7176C 
"~fI"'p, 00&0: 07/99 

PolySoiellOO 
f60D W. Toully Ave. NiJM, IL 



NOTEBOOK INSERT LABEl 

EPA 8240B/8260A Syatem Perfonnenee Check Cmpda 4-73li!9 
1.lml LOI: LA62291 EXP: JAN/I998 STORAGE: REFRIGERATE 

DA~~ 1Irifll= §_III'eLCO 
___ -.·a..-.,..· ....... N __ uu, ....... ,........, 

SAVE THIS DATA SHEETI 
It Contain. Important Information About This Product. 

8240B/8260A 
System Performance Check Compounds 

Catalog No. 4-7389 
This mixture contains 2000I.lg/ml of each of the following 
components in methanol: I Ch 

. loromethane 
2. I.I-Dichloroelhane 
3. Chlorobenzene 
4. Bromoform 
5. I. I .2,2, Tetrachloroethane 

5 

2 

4 
3 

I 

0.00 ~.OO 10.00 1!!.00 20.00 ~.OO 30.00 

Min. 713-0232 

VOCOL TV fused silica capillary column. 105m x O.53mm 10. 3.01lm film. Col. Temp.: 4O"C 
forS min .• then to200·C at 6cC/min .• Flow Rate: 10mVmin .• He.lnj. Temp.: 200·C, Del 
Temp.: 950"C. Del.: Hal". Sample: 1111 Cat. No. 4-7389 diluted to 201lQlml. direct injection. 

T713052 
019113 SupeIco, Inc. 

§aUPELCD 
....... ..c.. SupeIco Pa* ......... PA 
181J:Z3.(J1)41 USA. • PHONE Bl~ 

4-7412 LA-6372t 
EPAU •• 1I2 __ .... 

~~-
§aUPELCD 
..... 1 ... SI..,..ra,PM.~PA 
lS3<041 USA • PHONE 814-3514441 

4-7412 LA-6372t 

a.om Mm 16 GAaI 
...... al.-lia ......... 

J.OooeJ-l. - ....... ~ 

E
NO: MISC 

.J..~ 1'1,,: P7171C IT Dolo: (1/199 

1 PoiyScie.
..... T .... A ... II ..... 

SUPELCO 
IIeIIefonta, PA 

aur- loIiK feN' BNwa c:-.. .. I4S-a: RoaIIIavif'OI rtd 
_.aao. ___ 

cpa n17SoMla 11 

'.j(O:-="~--VOl. C-. ill MAIII 
~ No: P7172C u.o He: P7173C 

~\I ",:06/99 ~ Doe.: a"" 
PalySco __ Pol,.... 

fIQII ... ,.... A_ ",.., .. 
_ ... r .... A ... ".... 

aura. 101m _ Bnnra 
CuaIom Mix IS BTBX a:Rooc~ 

QuaIIo n17SoMix 13 _&R_ED~ 

5OO.....,mL in MoOR l.o..JmL"~"-
Cao No: MISC 

Lat. No: P7174C ~Ho:P7l1tC 
~ .... 06/99 1i iqo. Dolo: (1/'" c.. . 

PoIyScoio_ ~ PoIy5o--
_ ... r.....,A ... H'" a. fIQII ... r....,. A... HiIta, a. 

QutaD Mix 16 QASF', ft:k ?(~) _a a-fia.-'-
Lo..J-- .. cmpJ in .....-

" Cao No: 1'"Se ;1~'(~' ~ u.o No: P7171C ,,-Up. Dolo: (1//99 

.tnt. tID ~tY--PoIyScic.-_ ... r....,." ... H. 

a.- 101m Coc Bro_ 
eu-.MbI4~ a: Rooc IIaviromMIAl 

Qo.- n17SoMix 'I 
...... a ___ .10 .. 
La..w. _ cq>d ia ....... 

Vu. C-. in MaCllI c..No:MISC 
Lat. No: P7172C ~ u.o No: P7173C 

~ ... :06199 ~ Dole: (1//99 

PoIySco __ PoIySo __ 

_ ... r""A_ NiJN,1L _Iv. r ... A ..... 

Cbatoaa Mix for Browa 
0uIaa Mix IS DTEX &: Root Eavironmelllal 

Quae. nl7SoMix n 
...... al __ ..--

500 ""'IImL in MaCIK 
La.,JooL _ ~ .. M.--

c..No: MISC 
Lat. No: P7173C . ~No: P7176C 

~~= 
Dole: 07/99 

PolySoio_ 
- ... r ..... A ... H"'a. - ... roulv A ... H.., .. 

Cu-. Mix CocB_ 
~ : 

a: Rooc EIMroameIllal ew.-t Mix 16 OASES :-
~n17SoMixn 

...... &Iouc~ 
J.o.p.L _ CIIIIpI ia_ 

.. -slmL in MeOH ~NO:MJSC 

~.:'~<c 
u.o No: P7171C 

Dole: (1//99 

N.· , hlySo __ 

• .., . r'" "- 1Moo,." 
_ ... r .... A ... ,.., .. 



ES .... 
lid 

u. 

NOTEBOOK INSERT LABEL 

EPA 8240B/B260A Matrix Spike Mix 4-7412 
LOI: LA63729 EXP: DECII999 STORAGE: REFRIGERATE 10. Iml 

§SUPELCO 
-......00-. ..... ,. ....... '" 
I~UIA·"- ............ 

EPA 8240B/8260A Matrix Spike Mix 

NOTEBOOK INSERT LABEL 

55 Volatile Organic Compounds Mix 6 
Loc: LA6SIi02 EXP: JUUI998 STORAGE: REFRIGERATE 

45-8799 
1.1 .. 

OATE~. l/til9f §SUPELCO 
...... -..!koIIco ..... -..,---.-- ) 

SAVE THIS DATA SHEETI 
It Coraina Importent Intorm.tlon About n. Product. 

voe Mix 6 
Catalog No. 4-7075 (1mL) Catalog Numbers 4-8799/4S-8799 

4-7412 (10 x 1mL) This mixture contains 2000j.Jg/mL of each of the following 
This mixture contains 25j.Jg/mL of each of the following compo- components in methanol: .. 
nents in methanol: 1. DlChlorodlfluorornect.ne 

I 

0.00 5.00 
I 

10.00 

2 4 

3 

I 

15.00 
Min. 

1. 1,1-Dichloroethene 
2. Benzene 
3. Trichloroethene 
4. Toluene 
5. Chlorobenzene 

5 

I 

20.00 25.00 30.00 
713-0093 

VOCOL™ fused silica capillary column, 105m x O.53mm 10, 3.0~m film, Col. Temp.: 4O"C 
for 1 min., then to 200°C at 6°C/min., Flow Rate: 1 OmVmin., He, Inj. Temp.: 200°C, Det. 
Temp.: 250°C,Det.: FlO, Sample: 1~1 Cat. No. 4-7412, direct injection. 

T713024A 
~1993 Supelco. Inc. 

+Bromo-l-bu_ 
[51 62-#7J 

~inMo_ 
Col. No: E2014-lIJ 
Loc No: P7179M 

~ ~ E.p DOlo: f11199 

·~ar' PoIyScioaco 
6600 W. T...,. A.... HiJM, U. 

a-... Mill forB_ 
A: Root Buv~ 

QuaIIo n 17S-Mix 'I 
Vir. Cane. in MeOII 

~
LaL No:P7172C 
~Bxp: 06/99 

PoIy&--
~ w. T ...... A ... N-.., IL 

SUPELCO 
Bellefonte, PA 

R
2-mtoIhy1~ 

15I3-47')J 
lIJOI)uslmL in Mo_ 

. Col. No: E24J·lIJ 
LoI No: P7178M 

~~ ~ D .... : f11199 

t,..· PoIyScioooe 
_ w. TouIv Ave. HiIH, U. 

CwIom Mill for a
A: lteo& Bllvi~ 

QuoI8 nl7S-Mill n 
500 mcglmL in MeOR 

LaL No: P7173C 

~" Bxp: 06199 
..,... PoIyloio._ 

_ •• T ...... A ... ,.,. 

2 2. Chloromethane 
3. Vinyl chloride 
4. Bromornethane 
5. Chlaroethane 

3 6. Trichlorofluoromethane 

I 
o 2 

I 
4 

I 

6 
Min. 

I 
8 

4 

5 

I 
10 

6 

I 

12 

Column: 
Cat. No.: 

VOCOLTIt, 105m x O.53mm ID, 3.01lm film 
2·5358 

Col. Temp.: 
Carrier. 

Det.: 
Inj.: 

DSI79530 
01\183 SupaIco, Inc. 

·10°C (3 min) to 60°C at 4°C/min 
helium,10mUmin 
Hall®, 250°C 
1~L, 200°C 

l-lInmo-l-Clblo,..,.......... 
13017.AJUJ 

lIlIIOo,.ImI.. ill ~ 
Col. No: EIl6I-2D 

_ •• ~ LoI No: P7182C 
~_ Elpo-:f11199 

PoIySc;'" 
- W. TouIv AN. HiIM, U. 

Culom Mill 15 DTEX _ .. _.....-
1.0000mL _ CD ..... , M ....... ~ 

CoIN.>:Mtsc 

~
No:P7176C 

.' Dolo: filM . 

~_W.T ...... A ... N ..... 

I 

14 
713-1288 

SUPELCO 
a..lefonee, PA 

.. 

" 
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ATTACHMENT D.2 

RESULTS OF FIELD SCREENING FOR 

. VOLATILE ORGANIC COMPOUNDS 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (/.Ig/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S800301 003S800302 003S800303 003S800304 

00 - 40' 4.0 - 8.0' 8.0 - 12.0' 12.0 - 16.0' 
07/13/97 07/13/97 07/13/97 07/13/97 

OU3 OU3 OU3 OU3 
AOC03 AOC03 AOC03 AOC03 

3.4 U 3.5 U 2.9 U 3.3 U 

0.35 U 0.34 U 0.32 U 0.35 U 

9.4 U 9.2 U 8.6 U 9.4 U 

7.4 U 7.2 U 6.8 U 7.4 U 

25 U 24 U 23 U 25 U 

14 U 14 U 13 U 14 U 

14 U 14 U 13 U 14 U 

13 U 13 U 12 U 14 U 

37 U 36 U 34 U 37 U 

1.8 U 1.8 U 1.7 U 1.8 U 

0.57 U 0.56 U 0.53 U 0.57 U 

52 U 51 U 41 U 47 U 

22 U 22 U 21 U 23 U 

0.55 U 0.57 U 0.46 U 0.53 U 

1.1 U 1.1 U 1.1 U 1.1 U 

9.5 U 9.8 U 7.9 U 9.1 U 

6.5 U 6.4 U 6 U 6.6 U 

2.2 U 2.2 U 2.1 U 2.3 U 

3.5 U 3.4 U 3.2 U 3.5 U 

8.8 U 8.6 U 8.1 U 8.8 U 

11 U 11 U 11 U 11 U 

0.31 U 0.3 U 0.28 U 0.31 U 

2.2 U 2.2 U 2.1 U 2.3 U 

5.1 U 5 U 4.7 U 5.1 U 

0.67 U 0.66 U 0.62 U 0.68 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

1 

OO3S800305 003S800306 
16.0 - 20.0' 20.0 - 24.0' 
07/13/97 07113/97 

OU3 OU3 
AOC03 AOC03 

3.3 U 3.6 U 

0.35 U 0.37 U 

9.6 U 10 U 

7.5 U 7.9 U 

25 U 26 U 

14 U 15 U 

14 U 15 U 

14 U 14 U 

37 U 39 U 

1.9 U 1.9 U 

0.58 U 0.61 U 

49 U 55 U 

23 U 24 U 

0.54 U 0.59 U 

1.2 U 1.2 U 

9.3 U 10 U 

6.7 U 7 U 

2.3 U 2.4 U 

3.5 U 3.7 U 

9 U 9.4 U 

12 U 12 U 

0.31 U 0.33 U 

2.3 U 2.4 U 

5.2 U 5.5 U 

0.69 U 0.72 U 



SAMPLE NUMBER: 0038800301 

DEPTH (feet): 00 - 40' 

SAMPLE DATE: 07/13/97 

INVESTIGATION: OU3 

LOCATION: AOC03 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 41 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038800302 0038800303 0038800304 

4.0 - 8.0' 8.0 - 120' 12.0 - 16.0' 

07/13/97 07/13/97 07/13/97 

OU3 OU3 OU3 

AOC03 AOC03 AOC03 

40 U 38 U 41 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

0038800305 0038800306 

16.0 - 20.0' 20.0 - 24.0' 

07/13/97 07/13/97 

OU3 OU3 

AOC03 AOC03 

42 U 44 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1 ,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038800308 00388DP105 0038800310 0038800401 

28.0 - 32.0' 28.0 - 32.0' 36.0 - 40.0' 0.0 - 4.0' 

07/13/97 07/13/97 07/14/97 07/22/97 

OU3 OU3 OU3 OU3 
AOC03 AOC03 AOC03 AOC04 

0038800308 

4.1 U 5.2 U 6.1 U 3.1 U 

0.35 U 0.42 U 0.41 U 0.31 U 

53 U 56 U 57 8.4 U 

7.3 U 8.8 U 8.7 U 6.6 U 

24 U 29 U 29 U 22 U 

14 U 17 U 17U 13 U 

14 U 17 U 17U 13 U 

13 U 16 U 16 U 12 U 

37 U 44 U 43 U 33 U 

1.8 U 2.2 U 2.1 U 1.6 U 

0.57 U 0.68 U 0.67 U 0.51 U 

61 U 71 U 53 U 40 U 

22 U 27 U 26 U 20 U 

0.67 U 0.84 U 0.98 U 0.5 U 

1.1 U 1.4 U 1.3 U 1 U 

12 U 14 U 17U 8.6 U 

6.5 U 7.8 U 7.4 J 5.9 U 

2.2 U 2.7 U 2.6 U 2 U 

3.5 U 4.2 U 4.1 U 3.1 U 

8.8 U 11 U 10 U 7.9 U 

11 U 14 U 13 U 10 U 

1.7 1.8 1.8 0.27 U 

2.2 U 2.7 U 2.6 U 2 U 

5.1 U 6.1 U 6 U 4.6 U 

8.5 J 11 J 280 J 0.54 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

3 

0038800402 0038800403 

4.0 - 8.0' 8.0 - 12.0' 
07/22/97 07/22/97 

OU3 OU3 
AOC04 AOC04 

2.7 U 2.6 U 

0.33 U 0.31 U 

9 U 8.4 U 

7 U 6.6 U 

23 U 22 U 

13 U 13 U 

13 U 13 U 

13 U 12 U 

35 U 33 U 

1.7 U 1.6 U 

0.55 U 0.51 U 

43 U 40 U 

21 U 20 U 

0.44 U 0.4 U 

1.1 U 1 U 

7.6 U 7 U 

6.2 U 5.9 U 

2.1 U 2 U 

3.3 U 3.1 U 

8.4 U 7.9 U 

11 U 10 U 

0.29 U 0.28 U 

2.1 U 2 U 

4.9 U 4.6 U 

0.64 U 0.61 U 



SAMPLE NUMBER: 003S800308 
DEPTH (feet): 28.0 - 32.0' 
SAMPLE DATE: 07/13/97 
INVESTIGATION: OU3 
LOCATION: AOC03 
FIELD DUPLICATE OF: 

VOLATILES (l.Ig/kg) 

IVINYL CHLORIDE 41 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S8DP105 003S800310 003S800401 
28.0 - 32.0' 36.0 - 40.0' 0.0 - 4.0' 
07/13/97 07/14/97 07/22/97 

OU3 OU3 OU3 
AOC03 AOC03 AOC04 

003S800308 

49 U 48 U 37 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

4 

003S800402 003S800403 

4.0 - 8.0' 8.0 - 12.0' 
07/22/97 07/22/97 

OU3 OU3 
AOC04 AOC04 

39 U 37 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S800404 003S800405 003S800406 003S800407 

12.0 - 160' 16.0 - 20.0' 20.0 - 24.0' 24.0 - 28.0' 

07/22/97 07/22/97 07/22/97 07/22/97 

OU3 OU3 OU3 OU3 
AOC04 AOC04 AOC04 AOC04 

4.8 U 4.5 U 4.7 U 4.1 U 

0.35 U 0.37 U 0.33 U 0.34 U 

9.4 U 9.9 U 8.8 U 9.2 U 

7.3 U 7.8 U 6.9 U 7.2 U 

24 U 26 U 23 U 24 U 

14 U 15 U 13 U 14 U 

14 U 15 U 13 U 14 U 

13 U 14 U 13 U 13 U 

37 U 39 U 35 U 36 U 

1.8 U 1.9 U 1.7 U 1.8 U 

0.57 U 0.6 U 0.54 U 0.56 U 

45 U 47 U 42 U 44 U 

22 U 24 U 21 U 22 U 

0.78 U 0.73 U 0.76 U 0.66 U 

1.1 U 1.2 U 1.1 U 1.1 U 

13 U 13 U 13 U 11 U 

6.5 U 6.9 U 6.1 U 6.4 U 

2.2 U 2.4 U 2.1 U 2.2 U 

3.5 U 3.7 U 3.3 U 3.4 U 

8.8 U 9.3 U 8.2 U 8.6 U 

11 U 12 U 11 U 11 U 

0.31 U 0.32 U 0.29 U 0.3 U 

2.2 U 2.4 U 2.1 U 2.2 U 

5.1 U 5.4 U 4.8 U 5 U 

0.67 U 0.37 J 3.9 1.4 

Blank space indicates that the sample was not analyzed for this particular parameter. 

5 

003S800408 003S800601 

28.0 - 32.0' 0.0 - 4.0' 
07/22/97 07/08/97 

OU3 OU3 
AOC04 AOC06 

4.8 U 4.7 U 

0.36 U 0.34 U 

9.7 U 9.3 U 

7.6 U 7.3 U 

25 U 24 U 

15 U 14 U 

15 U 14 U 

14 U 13 U 

38 U 36 U 

1.9 U 1.8 U 

0.59 U 0.57 U 

47 U 45 U 

23 U 22 U 

0.77 U 0.76 U 

1.2 U 1.1 U 

13 U 13 U 

9.9 3.6 UJ 

2.3 U 2.2 U 

3.6 U 3.4 U 

9.1 U 8.7 U 

12 U 11 U 

0.32 U 0.3 U 

2.3 U 2.2 U 

5.4 5.1 U 

7.7 0.67 U 



SAMPLE NUMBER: 003S800404 

DEPTH (feet): 12.0 - 16.0' 
SAMPLE DATE: 07/22/97 
INVESTIGATION: OU3 
LOCATION: AOC04 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 41 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S800405 003S800406 003S800407 

16.0 - 20.0' 20.0 - 24.0' 24.0 - 28.0' 
07/22/97 07/22/97 07/22/97 

OU3 OU3 OU3 
AOC04 AOC04 AOC04 

43 U 38 U 40 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

003S800408 003S800601 

28.0 - 32.0' 0.0 - 4.0' 
07/22/97 07108/97 

OU3 OU3 
AOC04 AOC06 

42 U 40 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

003S800602 

4.0 - 80' 

07108/97 

OU3 
AOC06 

4.2 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S800603 003S800604 003S800605 

8.0 - 120' 12.0 - 16.0' 16.0 - 20.0' 
07/08/97 07/08/97 07/08/97 

OU3 OU3 OU3 
AOC06 AOC06 AOC06 

4.9 U 4.6 U 4.7 U 

0.36 U 0.35 U 0.34 U 0.36 U 

9.8 U 9.4 U 9.1 U 9.6 U 

7.6 U 7.4 U 7.2 U 7.5 U 

25 U 25 U 24 U 25 U 

15 U 14 U 14 U 14 U 

15 U 14 U 14 U 14 U 

14 U 14 U 13 U 14 U 

38 U 37 U 36 U 38 U 

1.9 U 1.8 U 1.8 U 1.9 U 

0.59 U 0.58 U 0.56 U 0.59 U 

47 U 45 U 44 U 46 U 

23 U 23 U 22 U 23 U 

0.68 U 0.79 U 0.74 U 0.76 U 

1.2 U 1.2 U 1.1 U 1.2 U 

12 U 14 U 13 U 13 U 

4.7 UJ 3.8 UJ 3.5 UJ 3.7 UJ 

2.3 U 2.3 U 2.2 U 2.3 U 

3.6 U 3.5 U 3.4 U 3.6 U 

9.1 U 8.8 U 8.5 U 9 U 

12 U 12 U 11 U 12 U 

0.32 U 0.31 U 0.3 U 0.31 U 

2.3 U 2.3 U 2.2 U 2.3 U 

5.3 U 5.1 U 5 U 5.2 U 

0.7 U 0.68 U 0.66 U, 0.69 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

7 

OO3S800606 003S800607 

20.0 - 24.0' 24.0 - 28.0' 

07/08/97 07/08/97 

OU3 OU3 
AOC06 AOC06 

5.2 U 5.2 U 

0.37 U 0.39 U 

5.9 J 5.4 J 

7.8 U 8.3 U 

26 U 28 U 

15 U 16 U 

15 U 16 U 

14 U 15 U 

39 U 41 U 

1.9 U 2 U 

0.61 U 0.64 U 

48 U 51 U 

24 U 25 U 

0.83 U 0.84 U 

1.2 U 1.3 U 

14 U 14 U 

4.3 UJ 4.3 UJ 

2.4 U 2.5 U 

3.7 U 3.9 U 

9.4 U 9.9 U 

12 U 13 U 

0.19 J 0.34 J 

2.4 U 2.5 U 

5.4 U 5.7 U 

2.6 2.9 



SAMPLE NUMBER: 003S800602 

DEPTH (feel): 4.0 - 80' 

SAMPLE DATE: 07/08/97 

INVESTIGATION: aU3 
LOCATION: AOC06 

FIELD DUPLICATE OF: 

VOLATILES (lIg/kg) 

IVINYL CHLORIDE 42 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S800603 003S800604 003S800605 
8.0 - 12.0' 12.0 - 16.0' 16.0 - 20.0' 

07/08/97 07/08/97 07/08/97 

aU3 aU3 aU3 
AOC06 AOC06 AOC06 

41 U 40 U 42 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003S800606 OO3S800607 

20.0 - 24.0' 24.0 - 28.0' 
07/08/97 07/08/97 

aU3 aU3 
AOC06 AOC06 

44 U 46 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

0038800608 

28.0 - 320' 
07/09/97 

OU3 
AOC06 

5.7 U 

0.4 U 

11 U 

8.4 U 

28 U 

16 U 

16 U 

15 U 

42 U 

2.1 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038800609 0038800610 0038800612 

32.0 - 36.0' 36.0 - 40.0' 44.0 - 48.0' 

07/09/97 07/09/97 07/09/97 

OU3 OU3 OU3 
AOC06 AOC06 AOC06 

5.3 U 5.3 U 4.5 U 

0.36 U 0.37 U 0.33 U 

9.9 U 9.9 U 8.9 U 

7.7 U 7.8 U 7 U 

26 U 26 U 23 U 

15 U 15 U 13 U 

15 U 15 U 13 U 

14 U 14 U 13 U 

39 U 39 U 35 U 

1.9 U 1.9 U 1.7 U 

0.66 U 0.6 U 0.6 U 0.54 U 

52 U 47 U 48 U 43 U 

26 U 24 U 24 U 21 U 

0.91 U 0.86 U 0.85 U 0.72 U 

1.3 U 1.2 U 1.2 U 1.1 U 

16 U 15 U 15 U 12 U 

5 UJ 8.9 J 8.8 J 11 J 

2.6 U 2.4 U 2.4 U 2.1 U 

4 U 3.6 U 3.7 U 3.3 U 

10 U 9.2 U 9.3 U 8.3 U 

13 U 12 U 12 U 11 U 

0.35 U 0.32 U 0.32 U 0.29 U 

2.6 U 2.4 U 2.4 U 2.1 U 

5.9 U 5.4 U 5.4 U 4.8 U 

2.1 13 J 12 J 31 J 

Blank space indicates that the sample was not analyzed for this particular parameter, 

9 

00388DP101 0038800613 

44.0 - 48.0' 48.0 - 52.0' 
07/09/97 07/10/97 

OU3 OU3 
AOC06 AOC06 

0038800612 

5.6 U 7.3 U 

0.4 U 0.4 U 

11 U 11 U 

8.4 U 8.6 U 

28 U 29 U 

16 U 16 U 

16 U 16 U 

15 U 16 U 

42 U 43 U 

2.1 U 2.1 U 

0.65 U 0.67 U 

51 U 56 U 

26 U 26 U 

0.89 U 1.2 U 

1.3 U 1.3 U 

15 U 20 U 

5.6 UJ 9.8 

2.6 U 2.6 U 

4 U 4 U 

10 U 10 U 

13 U 13 U 

0.35 U 0.36 U 

2.6 U 2.6 U 

5.8 U 5.9 U 

14 J 16 J 



SAMPLE NUMBER: 003SBOO60B 

DEPTH (feet): 28.0 - 320' 

SAMPLE DATE: 07/09/97 

INVESTIGATION: OU3 
LOCATION: AOC06 

FIELD DUPLICATE OF: 

VOLATILES (l.Ig/kg) 

IVINYL CHLORIDE 47 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBOO609 003SBOO610 003SBOO612 

32.0 - 36.0' 36.0 - 40.0' 44.0 - 48.0' 

07/09/97 07/09/97 07/09/97 

OU3 OU3 OU3 
AOC06 AOC06 AOC06 

43 U 43 U 39 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003SBDP101 003SB00613 

44.0 - 48.0' 48.0 - 52.0' 

07/09/97 07/10/97 

OU3 OU3 
AOC06 AOC06 

003SBOO612 

46 U 48 U 



SAMPLE NUMBER: 0038800614 

DEPTH (feet): 52.0 - 56.0' 

SAMPLE DATE: 07/10/97 

INVESTIGATION: OU3 
LOCATION: AOC06 

FIELD DUPLICATE OF: 

VOLATILES (j.lg/kg) 

1,1,1-TRICHLOROETHANE 7.4 U 

1,1,2,2-TETRACHLOROETHANE 0.4 U 

1,1,2-TRICHLOROETHANE 11 U 

1,1-DICHLOROETHENE 8.4 U 

1,2-DICHLOROETHANE 28 U 

2-BUTANONE 16 U 

2-HEXANONE 16 U 

4-METHYL-2-PENTANONE 15 U 

ACETONE 42 U 

BENZENE 2.1 U 

BROMOFORM 0.66 U 

BROMOMETHANE 51 U 

CARBON DISULFIDE 26 U 

CARBON TETRACHLORIDE 1.2 U 

CHLOROBENZENE 1.3 U 

CHLOROFORM 20 U 

CIS-1,2-DICHLOROETHENE 12 J 

ETHYLBENZENE 2.6 U 

M+P-XYLENES 4 U 

METHYLENE CHLORIDE 10 U 

O-XYLENE/STYRENE 13 U 

TETRACHLOROETHENE 0.35 U 

TOLUENE 2.6 U 

TRANS-1,2-DICHLOROETHENE 3.1 J 

TRICHLOROETHENE 37 J 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038800701 0038800702 0038800703 

00 - 4.0' 4.0 - 8.0' 8.0 - 12.0' 

08/21/97 08/21/97 08/21197 

OU3 OU3 OU3 
AOC07 AOC07 AOC07 

3 U 3.1 U 2.3 U 

0.36 U 0.38 U 0.28 U 

9.8 U 10 U 7.5 U 

7.7 U 8 U 5.9 U 

26 U 27 U 20 U 

15 U 15 U 11 U 

15 U 15 U 11 U 

14 U 15 U 11 U 

38 U 40 U 29 U 

1.9 U 2 U 1.5 U 

0.6 U 0.62 U 0.46 U 

47 U 49 U 36 U 

23 U 24 U 18 U 

0.47 U 0.49 U 0.36 U 

1.2 U 1.2 U 0.92 U 

8.1 U 8.4 U 6.2 U 

6.8 U 7.1 U 5.2 U 

2.3 U 2.4 U 1.8 U 

3.6 U 3.8 U 2.8 U 

9.2 U 9.6 U 7 U 

12 U 12 U 9.2 U 

0.32 U 0.33 U 0.25 U 

2.3 U 2.4 U 1.8 U 

5.3 U 5.6 U 4.1 U 

0.7 U 0.73 U 0.54 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

11 

0038800704 0038800706 

12.0 - 16.0' 20.0 - 24.0' 

08/21/97 08/21/97 

OU3 OU3 
AOC07 AOC07 

3 U 3 U 

0.36 U 0.37 U 

9.8 U 10 U 

7.6 U 7.8 U 

25 U 26 U 

15 U 15 U 

15 U 15 U 

14 U 14 U 

38 U 39 U 

1.9 U 1.9 U 

0.59 U 0.61 U 

47 U 48 U 

23 U 24 U 

0.47 U 0.48 U 

1.2 U 1.2 U 

8.1 U 8.2 U 

6.8 U 6.9 U 

2.3 U 2.4 U 

3.6 U 3.7 U 

9.1 U 9.3 U 

12 U 12 U 

0.32 U 0.33 U 

2.3 U 2.4 U 

5.3 U 5.4 U 

0.7 U 0.72 U 



SAMPLE NUMBER: 003S800614 

DEPTH (feet): 52.0 - 56.0' 

SAMPLE DATE: 07/10/97 
INVESTIGATION: OU3 
LOCATION: AOC06 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 47 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S800701 0038800702 0038800703 

0.0 - 4.0' 4.0 - 8.0' 8.0 - 12.0' 

08/21/97 08/21/97 08/21/97 

OU3 OU3 OU3 
AOC07 AOC07 AOC07 

43 U 44 U 33 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

12 

0038800704 0038800706 

12.0 - 16.0' 20.0 - 24.0' 

08/21/97 08/21/97 

OU3 OU3 
AOC07 AOC07 

42 U 43 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (iJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

003S8DP127 

20.0 - 240' 
08/21/97 

OU3 
AOC07 

003S800706 

2.6 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S800707 003S800708 003S800709 

24.0 - 28.0' 28.0 - 32.0' 32.0 - 36.0' 
08/21197 08/21/97 08/21197 

OU3 OU3 OU3 
AOC07 AOC07 AOC07 

3.2 U 3.1 U 2.9 U 

0.32 U 0.38 U 0.38 U 0.35 U 

8.6 U 10 U 10 U 9.6 U 

6.7 U 8.1 U 8 U 7.5 U 

22 U 27 U 27 U 25 U 

13 U 16 U 15 U 14 U 

13 U 16 U 15 U 14 U 

12 U 15 U 15 U 14 U 

34 U 41 U 40 U 38 U 

1.7U 2 U 2 U 1.9 U 

0.52 U 0.63 U 0.63 U 0.58 U 

41 U 50 U 49 U 46 U 

21 U 25 U 25 U 23 U 

0.41 U 0.5 U 0.49 U 0.46 U 

1 U 1.3 U 1.3 U 1.2 U 

7.1 U 8.6 U 8.5 U 7.9 U 

6 U 7.2 U 7.1 U 6.7 U 

2.1 U 2.5 U 2.5 U 2.3 U 

3.2 U 3.8 U 3.8 U 3.5 U 

8 U 9.7 U 9.6 U 9 U 

10 U 13 U 13 U 12 U 

0.28 U 0.34 U 0.34 U 0.31 U 

2.1 U 2.5 U 2.5 U 2.3 U 

4.7 U 5.7 U 5.6 U 5.2 U 

0.62 U 0.5 J 1.7 3.4 

Blank space indicates that the sample was not analyzed for this particular parameter. 

13 

003S800710 003S800711 

36.0 - 40.0' 40.0 - 44.0' 
08/21/97 08/21/97 

OU3 OU3 
AOC07 AOC07 

2.9 U 3.2 U 

0.36 U 0.39 U 

9.6 U 10 U 

7.5 U 8.2 U 

25 U 27 U 

14 U 16 U 

14 U 16 U 

14 U 15 U 

38 U 41 U 

1.9 U 2 U 

0.59 U 0.64 U 

46 U 50 U 

23 U 25 U 

0.46 U 0.5 U 

1.2 U 1.3 U 

8 U 8.6 U 

6.7 U 7.3 U 

2.3 U 2.5 U 

3.6 U 3.9 U 

9 U 9.8 U 

12 U 13 U 

0.31 U 0.34 U 

2.3 U 2.5 U 

5.2 U 5.7 U 

1.2 0.75 U 



SAMPLE NUMBER: 00388DP127 

DEPTH (feet): 20.0 - 24.0' 

SAMPLE DATE: 08/21/97 
INVESTIGATION: OU3 

LOCATION: AOC07 

FIELD DUPLICATE OF: 0038800706 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 37 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038800707 0038800706 0038800709 

24.0 - 280' 28.0 - 320' 32.0 - 36.0' 

08/21/97 08/21/97 08/21/97 

OU3 OU3 OU3 

AOC07 AOC07 AOC07 

45 U 45 U 42 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

14 

0038800710 0038800711 

36.0 - 40.0' 40.0 - 44.0' 

08/21/97 08/21197 

OU3 OU3 

AOC07 AOC07 

42 U 45 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

l,l,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

l,l-DICHLOROETHENE 

l,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBOOB01 003SBOOB02 003SBOOB03 003SBOOB04 

0.0 - 40' 4.0 - B.O' 8.0 - 12.0' 12.0 - 16.0' 

07/21/97 07/21/97 07/21/97 07/21/97 

OU3 OU3 OU3 OU3 
AOC08 AOC08 AOC08 AOC08 

2.9 U 2.9 U 2.9 U 3.2 U 

0.35 U 0.35 U 0.34 U 0.35 U 

9.6 U 15 14 5.4 J 

7.5 U 7.5 U 7.1 U 7.3 U 

25 U 25 U 24 U 24 U 

14 U 14 U 14 U 14 U 

14 U 14 U 14 U 14 U 

14 U 14 U 13 U 13 U 

37 U 37 U 36 U 37 U 

1.9 U 1.8 U 1.8 U 1.8 U 

0.58 U 0.58 U 0.55 U 0.57 U 

46 U 46 U 44 U 45 U 

23 U 23 U 22 U 22 U 

0.46 U 0.46 U 0.46 U 0.51 U 

1.2 U 1.2 U 1.1 U 1.1 U 

8 U 7.9 U 8 U 8.8 U 

6.7 U 6.6 U 6.3 U 6.5 U 

2.3 U 2.3 U 2.2 U 2.2 U 

3.5 U 3.5 U 3.4 U 3.5 U 

9 U 8.9 U 8.5 U 8.7 U 

12 U 12 U 11 U 11 U 

0.31 U 0.46 0.45 0.17 J 

2.3 U 2.3 U 2.2 U 2.2 U 

5.2 U 5.2 U 4.9 U 5.1 U 

0.69 U 0.68 U 0.65 U 0.67 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003SBOOB05 003SBOOB06 

16.0 - 20.0' 20.0 - 24.0' 
07/21/97 07/21/97 

OU3 OU3 
AOC08 AOC08 

2.7 U 3.2 U 

0.33 U 0.38 U 

8.9 J 5.2 J 

7 U 8 U 

23 U 27 U 

13 U 15 U 

13 U 15 U 

13 U 15 U 

35 U 40 U 

1.7 U 2 U 

0.54 U 0.62 U 

43 U 49 U 

21 U 25 U 

0.43 U 0.51 U 

1.1 U 1.2 U 

7.4 U 8.9 U 

6.2 U 7.1 U 

2.1 U 2.5 U 

3.3 U 3.8 U 

8.3 U 9.6 U 

11 U 12 U 

0.29 J 0.33 J 

2.1 U 2.5 U 

4.9 U 5.6 U 

0.64 U 0.74 U 



SAMPLE NUMBER: 0035800801 
DEPTH (feet): 0.0 - 40' 
SAMPLE DATE: 07/21/97 
INVESTIGATION: OU3 
LOCATION: AOC08 
FIELD DUPLICATE OF: 

VOLATILES (lIg/kg) 

IVINYL CHLORIDE 42 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0035800802 0035800803 0035800804 
4.0 - 80' 8.0 - 12.0' 12.0 - 16.0' 
07/21/97 07/21/97 07/21/97 
OU3 OU3 OU3 
AOC08 AOC08 AOC08 

41 U 40 U 41 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

6 

003S8OO805 0035800806 

16.0 - 20.0' 20.0 - 24.0' 
07/21197 07/21/97 

OU3 OU3 
AOC08 AOC08 

39 U 45 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (j.lg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038800807 00388DP107 0038800808 0038800809 

24.0 - 280' 24.0 - 28.0' 28.0 - 32.0' 32.0 - 36.0' 

07/21/97 07/21/97 07/21/97 07/21/97 

OU3 OU3 OU3 OU3 
AOC08 AOC08 AOC08 AOC08 

0038800807 

3.2 U 2.9 U 3.6 U 3.6 U 

0.36 U 0.32 U 0.39 U 0.4 U 

22 U 37 U 50 U 70 U 

7.7 U 6.7 U 8.2 U 8.5 U 

26 U 22 U 27 U 28 U 

15 U 13 U 16 U 16 U 

15 U 13 U 16 U 16 U 

14 U 12 U 15 U 16 U 

39 U 34 U 41 U 42 U 

1.9 U 1.7 U 2 U 2.1 U 

0.6 U 0.52 U 0.64 U 0.66 U 

47 U 41 U 50 U 52 U 

24 U 20 U 25 U 26 U 

0.51 U 0.47 U 0.58 U 0.59 U 

1.2 U 1 U 1.3 U 1.3 U 

8.8 U 8.1 U 9.9 U 10 U 

6.8 U 6 U 7.3 U 7.5 U 

2.4 U 2 U 2.5 U 2.6 U 

3.6 U 3.2 U 3.9 U 4 U 

9.2 U 8 U 9.8 U 10 U 

12 U 10 U 13 U 13 U 

0.71 1.2 1.6 2.2 

2.4 U 2 U 2.5 U 2.6 U 

5.3 U 4.7 U 5.7 U 5.9 U 

0.71 U 0.4 J 2 3 

Blank space indicates that the sample was not analyzed for this particular parameter. 

17 

0038800810 0038800811 

36.0 - 40.0' 40.0 - 44.0' 
07/21/97 07/21/97 

OU3 OU3 
AOC08 AOC08 

3.6 U 3.4 U 

0.41 U 0.41 U 

34 U 7.7 J 

8.7 U 8.7 U 

29 U 29 U 

17U 17 U 

17U 17U 

16 U 16 U 

44 U 44 U 

2.2 U 2.2 U 

0.68 U 0.68 U 

53 U 53 U 

27 U 27 U 

0.58 U 0.55 U 

1.4 U 1.4 U 

10 U 9.5 U 

7.8 U 7.8 U 

2.7 U 2.7 U 

4.1 U 4.1 U 

10 U 10 U 

14 U 14 U 

1.1 0.25 J 

2.7 U 2.7 U 

6.1 U 6.1 U 

3.5 13 J 



SAMPLE NUMBER: 003S800807 

DEPTH (feet): 24.0 - 280' 
SAMPLE DATE: 07/21/97 

INVESTIGATION: OU3 
LOCATION: AOC08 
FIELD DUPLICATE OF: 

VOLATILES (l.Ig/kg) 

IVINYL CHLORIDE 43 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S8DP107 003S800808 003S800809 

24.0 - 280' 28.0 - 32.0' 32.0 - 36.0' 
07/21/97 07/21/97 07/21/97 

OU3 OU3 OU3 
AOC08 AOC08 AOC08 

003S800807 

37 U 45 U 47 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

18 

003S800810 003S800811 

36.0 - 40.0' 40.0 - 44.0' 
07/21/97 07/21/97 

OU3 OU3 
AOC08 AOC08 

49 U 49 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (Ilg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

l,l-DICHLOROETHENE 

l,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

003S800812 
44.0 - 480' 
07/22/97 

OU3 
AOC08 

3.8 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S800813 003S800814 003S800815 
48.0 - 520' 52.0 - 56.0' 56.0 - 60.0' 
07/21/97 07/22/97 07/22/97 

OU3 OU3 OU3 
AOC08 AOC08 AOC08 

3 U 2.8 U 3.2 U 

0.42 U 0.36 U 0.34 U 0.38 U 

11 U 9.8 U 9.2 U 10 U 

9 U 7.7 U 7.2 U 8.1 U 

30 U 26 U 24 U 27 U 

17U 15 U 14 U 16 U 

17U 15 U 14 U 16 U 

16 U 14 U 13 U 15 U 

45 U 38 U 36 U 41 U 

2.2 U 1.9 U 1.8 U 2 U 

0.7 U 0.6 U 0.56 U 0.63 U 

55 U 47 U 44 U 50 U 

27 U 23 U 22 U 25 U 

0.62 U 0.47 U 0.45 U 0.5 U 

1.4 U 1.2 U 1.1 U 1.3 U 

11 U 8.1 U 7.7 U 8.6 U 

8 U 4.7 J 6.4 U 7.2 U 

2.7 U 2.3 U 2.2 U 2.5 U 

4.2 U 3.6 U 3.4 U 3.8 U 

11 U 9.2 U 8.6 U 9.7 U 

14 U 12 U 11 U 13 U 

0.37 U 0.32 U 0.3 U 0.34 U 

2.7 U 2.3 U 2.2 U 2.5 U 

6.2 U 5.3 U 5 U 5.6 U 

8.9 22 J 12 J 16 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S801301 OO3S801302 
0.0 - 4.0' 4.0 - 8.0' 
07/14/97 07/14/97 

OU3 OU3 
AOC13 AOC13 

3.8 U 4.8 U 

0.28 U 0.34 U 

11 25 

6 U 7.1 U 

20 U 24 U 

11 U 14 U 

11 U 14 U 

11 U 13 U 

30 U 36 U 

1.5 U 1.8 U 

0.47 U 0.56 U 

37 U 44 U 

18 U 22 U 

0.61 U 0.77 U 

0.93 U 1.1 U 

11 U 13 U 

5.3 U 6.4 U 

1.8 U 2.2 U 

2.8 U 3.4 U 

7.2 U 8.5 U 

9.3 U 11 U 

0.36 0.78 

1.8 U 2.2 U 

4.2 U 5 U 

0.85 1.1 



SAMPLE NUMBER: 0035800812 

DEPTH (feet): 44.0 - 480' 
SAMPLE DATE: 07/22/97 

INVESTIGATION: OU3 
LOCATION: AOC08 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 50 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0035800813 0035800814 0035800815 
4S.0 - 520' 52.0 - 56.0' 56.0 - 60.0' 
07/21/97 07/22/97 07/22/97 

OU3 OU3 OU3 
AOC08 AOCOS AOCOS 

43 U 40 U 45 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

lO 

0035801301 0035801302 

0.0 - 4.0' 4.0 - 8.0' 
07/14/97 07/14/97 

OU3 OU3 
AOC13 AOC13 

33 U 40 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S801303 003S801304 003S801305 003S801306 

8.0 - 120' 12.0 - 16.0' 16.0 - 20.0' 20.0 - 24.0' 

07/14/97 07/14/97 07/14/97 07/14/97 

OU3 OU3 OU3 OU3 

AOC13 AOC13 AOC13 AOC13 

3.2 U 3 U 3.3 U 3.2 U 

0.32 U 0.31 U 0.35 U 0.39 U 

8.7 U 8.3 U 9.6 U 10 U 

6.8 U 6.5 U 7.5 U 8.2 U 

23 U 22 U 25 U 27 U 

13 U 12 U 14 U 16 U 

13 U 12 U 14 U 16 U 

12 U 12 U 14 U 15 U 

34 U 32 U 38 U 41 U 

1.7 U 1.6 U 1.9 U 2 U 

0.53 U 0.5 U 0.58 U 0.64 U 

41 U 40 U 46 U 50 U 

21 U 20 U 23 U 25 U 

0.52 U 0.48 U 0.53 U 0.51 U 

1.1 U 1 U 1.2 U 1.3 U 

8.9 U 8.3 U 9.1 U 8.8 U 

6 U 5.8 U 6.7 U 7.3 U 

2.1 U 2 U 2.3 U 2.5 U 

3.2 U 3.1 U 3.5 U 3.9 U 

8.1 U 7.7 U 9 U 9.8 U 

11 U 10 U 12 U 13 U 

0.28 U 0.27 U 0.31 U 0.34 U 

2.1 U 2 U 2.3 U 2.5 U 

4.7 U 4.5 U 5.2 U 5.7 U 

0.62 U 0.59 U 0.69 U 0.82 

Blank space indicates that the sample was not analyzed for this particular parameter. 

21 

OO3S801307 003S801308 

24.0 - 28.0' 28.0 - 32.0' 

07/14/97 07/14/97 

OU3 OU3 
AOC13 AOC13 

3.4 U 4.8 U 

0.41 U 0.39 U 

11 U 11 U 

8.7 U 8.4 U 

29 U 28 U 

17U 16 U 

17U 16 U 

16 U 15 U 

43 U 42 U 

2.1 U 2.1 U 

0.67 U 0.65 U 

53 U 51 U 

27 U 26 U 

0.53 U 0.77 U 

1.3 U 1.3 U 

9.2 U 13 U 

7.7 U 8.4 

2.7 U 2.6 U 

4.1 U 3.9 U 

10 U 10 U 

13 U 13 U 

0.36 U 0.35 U 

2.7 U 2.6 U 

6 U 5.8 U 

4.9 15 J 



SAMPLE NUMBER: 003S801303 

DEPTH (feet): 8.0 - 12.0' 

SAMPLE DATE: 07/14/97 

INVESTIGATION: OU3 

LOCATION: AOC13 

FIELD DUPLICATE OF: 

VOLATILES (j./g/kg) 

IVINYL CHLORIDE 38 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S801304 003S801305 003S801306 

12.0 - 16.0' 16.0 - 20.0' 20.0 - 24.0' 

07/14/97 07/14/97 07/14/97 

OU3 OU3 OU3 
AOC13 AOC13 AOC13 

36 U 42 U 46 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003S801307 003S801308 

24.0 - 28.0' 28.0 - 32.0' 

07/14/97 07/14/97 

OU3 OU3 

AOC13 AOC13 

48 U 46 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (1I9/k9) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

0035801309 

32.0 - 36.0' 
07/14/97 

aU3 
AOC13 

4.3 U 

0.4 U 

11 U 

8.4 U 

28 U 

16 U 

16 U 

15 U 

42 U 

2.1 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0035801311 00358DP106 0035801501 
40.0 - 44.0' 40.0 - 44.0' 0.0 - 4.0' 
07/15/97 07115/97 09122/97 

aU3 aU3 aU3 
AOC13 AOC13 AOC15 

0035801311 

3.5 U 3.4 U 2.8 U 

0.43 U 0.41 U 0.34 U 

17 17 9.3 U 

9 U 8.7 U 7.3 U 

30 U 29 U 24 U 

17 U 17U 14 U 

17U 17U 14 U 

17 U 16 U 13 U 

45 U 22 J 36 U 

2.2 U 2.2 U 1.8 U 

0.65 U 0.7 U 0.68 U 0.57 U 

51 U 55 U 53 U 44 U 

26 U 28 U 27 U 22 U 

0.69 U 0.55 U 0.53 U 0.44 U 

1.3 U 1.4 U 1.4 U 1.1 U 

12 U 9.5 U 9.2 U 7.7 U 

11 4.9 J 6.2 J 6.5 U 

2.6 U 2.8 U 2.7 U 2.2 U 

4 U 4.3 U 4.1 U 3.4 U 

10 U 11 U 10 U 8.7 U 

13 U 14 U 14 U 11 U 

0.35 U 0.54 0.56 0.3 U 

2.6 U 2.8 U 2.7 U 2.2 U 

5.8 U 6.3 U 6 U 5 U 

17 J 9.9 10 J 0.67 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

23 

0035801502 0035801503 
4.0 - 8.0' 8.0 - 12.0' 
09/22/97 09/22/97 

aU3 aU3 
AOC15 AOC15 

3.2 U 3 U 

0.39 U 0.37 U 

11 U 9.9 U 

8.2 U 7.7 U 

27 U 26 U 

16 U 15 U 

16 U 15 U 

15 U 14 U 

41 U 39 U 

2 U 1.9 U 

0.64 U 0.6 U 

50 U 47 U 

25 U 24 U 

0.5 U 0.47 U 

1.3 U 1.2 U 

8.7 U 8.2 U 

7.3 U 6.9 U 

2.5 U 2.4 U 

3.9 U 3.7 U 

9.8 U 9.3 U 

13 U 12 U 

0.34 U 0.32 U 

2.5 U 2.4 U 

5.7 U 5.4 U 

0.75 U 0.71 U 



SAMPLE NUMBER: 0038801309 

DEPTH (feet): 32.0 - 36.0' 

SAMPLE DATE: 07/14/97 

INVESTIGATION: OU3 

LOCATION: AOC13 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 47 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038801311 00388DP106 0038801501 

40.0 - 44.0' 40.0 - 44.0' 0.0 - 4.0' 

07/15/97 07/15/97 09/22/97 

OU3 OU3 OU3 

AOC13 AOC13 AOC15 

0038801311 

50 U 48 U 40 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

0038801502 0038801503 

4.0 - 8.0' 8.0 - 12.0' 

09/22/97 09/22/97 

OU3 OU3 

AOC15 AOC15 

46 U 43 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

0038801504 

12.0-160' 

09/22/97 

OU3 
AOC15 

3.1 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038801505 0038801506 0038801601 

16.0 - 200' 20.0 - 24.0' 0.0 - 4.0' 

09/22/97 09/22/97 07/26/97 

OU3 OU3 OU3 
AOC15 AOC15 AOC16 

3.4 U 3.6 U 3.6 U 

0.38 U 0.42 U 0.44 U 0.35 U 

10 U 11 U 12 U 9.6 U 

8 U 8.8 U 9.4 U 7.5 U 

27 U 29 U 31 U 25 U 

15 U 17 U 18 U 14 U 

15 U 17 U 18 U 14 U 

15 U 16 U 17U 14 U 

40 U 44 U 47 U 38 U 

2 U 2.2 U 2.3 U 1.9 U 

0.62 U 0.69 U 0.73 U 0.58 U 

49 U 54 U 57 U 46 U 

24 U 27 U 29 U 23 U 

0.49 U 0.54 U 0.57 U 0.58 U 

1.2 U 1.4 U 1.5 U 1.2 U 

8.4 U 9.3 U 9.9 U 10 U 

7.1 U 7.8 U 8.3 U 6.7 U 

2.4 U 2.7 U 2.9 U 2.3 U 

3.8 U 4.2 U 4.4 U 3.5 U 

9.5 U 11 U 11 U 9 U 

12 U 14 U 15 U 12 U 

0.33 U 0.37 U 0.39 U 0.31 U 

2.4 U 2.7 U 2.9 U 2.3 U 

5.5 U 6.1 U 6.5 U 5.2 U 

0.73 U 0.42 J 0.86 U 1.6 

Blank space indicates that the sample was not analyzed for this particular parameter. 

25 

0038801602 0038801603 

4.0 - 8.0' 8.0 - 12.0' 
07/26/97 07/26/97 

OU3 OU3 
AOC16 AOC16 

4.4 U 4 U 

0.36 U 0.35 U 

9.8 U 9.5 U 

7.7 U 7.4 U 

26 U 25 U 

15 U 14 U 

15 U 14 U 

14 U 14 U 

38 U 37 U 

1.9 U 1.8 U 

0.6 U 0.58 U 

47 U 46 U 

23 U 23 U 

0.71 U 0.64 U 

1.2 U 1.2 U 

12 U 11 U 

6.8 U 6.6 U 

2.3 U 2.3 U 

3.6 U 3.5 U 

9.2 U 8.9 U 

12 U 12 U 

0.32 U 0.31 U 

2.3 U 2.3 U 

5.3 U 5.2 U 

0.7 U 0.68 U 



SAMPLE NUMBER: 0038801504 

DEPTH (feet): 12.0 - 160' 

SAMPLE DATE: 09/22/97 

INVESTIGATION: OU3 
LOCATION: AOC15 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 44 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038801505 0038801506 0038801601 

16.0 - 20.0' 20.0 - 240' 0.0 - 4.0' 

09/22/97 09/22/97 07/26/97 

OU3 om OU3 

AOC15 AOC15 AOC16 

49 U 52 U 42 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

26 

0038801602 0038801603 

4.0 - 8.0' 8.0 - 12.0' 

07/26/97 07/26/97 

OU3 OU3 
AOC16 AOC16 

43 U 41 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038801604 0038801605 0038801606 0038801607 

12.0-160' 16.0 - 200' 20.0 - 24.0' 24.0 - 28.0' 

07/26/97 07/26/97 07/26/97 07/26/97 

OU3 OU3 OU3 OU3 
AOC16 AOC16 AOC16 AOC16 

3.6 U 3.5 U 4.3 U 3.3 U 

0.34 U 0.35 U 0.42 U 0.4 U 

9.2 U 9.5 U 11 U 23 

7.2 U 7.4 U 8.9 U 8.5 U 

24 U 25 U 30 U 28 U 

14 U 14 U 17U 16 U 

14 U 14 U 17U 16 U 

13 U 14 U 16 U 16 U 

36 U 23 J 45 U 42 U 

1.8 U 1.8 U 2.2 U 2.1 U 

0.56 U 0.58 U 0.69 U 0.66 U 

44 U 45 U 55 U 52 U 

22 U 23 U 27 U 26 U 

0.58 U 0.57 U 0.69 U 0.52 U 

1.1 U 1.2 U 1.4 U 1.3 U 

10 U 9.8 U 12 U 9 U 

6.4 U 6.6 U 7.9 U 6.5 J 

2.2 U 2.3 U 2.7 U 2.6 U 

3.4 U 3.5 U 4.2 U 4 U 

8.6 U 8.9 U 11 U 10 U 

11 U 12 U 14 U 13 U 

0.3 U 0.31 U 0.37 U 0.73 

2.2 U 2.3 U 2.7 U 2.6 U 

5 U 5.2 U 6.2 U 5.9 U 

0.37 J 1.4 1.8 15 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

27 

0038801608 00388DP111 

28.0 - 32.0' 28.0 - 32.0' 
07/26/97 07/26/97 

OU3 OU3 
AOC16 AOC16 

0038801608 

4.1 U 5.8 

0.44 U 0.39 U 

78 U 21 

9.3 U 8.4 U 

31 U 28 U 

18 U 16 U 

18 U 16 U 

17 U 15 U 

47 U 42 U 

2.3 U 2.1 U 

0.72 U 0.65 U 

57 U 51 U 

28 U 26 U 

0.66 U 0.93 

1.4 U 1.3 U 

11 U 16 

9 3.7 J 

2.8 U 2.6 U 

4.4 U 3.9 U 

11 U 10 U 

14 U 13 U 

2.5 0.68 

2.8 U 2.6 U 

6.5 U 5.8 U 

37 J 10 J 



SAMPLE NUMBER: 003SB01604 

DEPTH (feet): 12.0 - 160' 
SAMPLE DATE: 07/26/97 

INVESTIGATION: OU3 
LOCATION: AOC16 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 40 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SB01605 003SB01606 003SB01607 

16.0 - 20.0' 20.0 - 24.0' 24.0 - 28.0' 
07/26/97 07/26/97 07/26/97 

OU3 OU3 OU3 
AOC16 AOC16 AOC16 

41 U 50 U 47 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

28 

003SB01608 003SBDP111 

28.0 - 32.0' 28.0 - 32.0' 
07/26/97 07/26/97 

OU3 OU3 
AOC16 AOC16 

003SB01608 

52 U 46 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S801609 003S801610 003S801701 003S801702 

32.0 - 360' 36.0 - 40.0' 0.0 - 4.0' 4.0 - 8.0' 
07/26/97 07/26/97 07/25/97 07/25/97 

OU3 OU3 OU3 OU3 
AOC16 AOC16 AOC17 AOC17 

3.2 U 10 U 6.2 U 3.9·U 

0.36 U 1.3 U 0.39 U 0.34 U 

41 34 U 11 U 9.2 U 

7.7 U 27 U 8.3 U 7.2 U 

26 U 89 U 28 U 24 U 

15 U 51 U 16 U 14 U 

15 U 51 U 16 U 14 U 

14 U 49 U 15 U 13 U 

38 U 130 U 41 U 36 U 

1.9 U 6.6 U 2.1 U 1.8 U 

0.6 U 2.1 U 0.65 U 0.56 U 

47 U 160 U 51 U 44 U 

24 U 82 U 25 U 22 U 

0.51 U 1.6 U 0.99 U 0.63 U 

1.2 U 4.2 U 1.3 U 1.1 U 

8.8 U 28 U 17 U 11 U 

6.8 U 24 U 7.4 U 6.4 U 

2.4 U 8.2 U 2.5 U 2.2 U 

3.6 U 13 U 3.9 U 3.4 U 

9.2 U 32 U 9.9 U 8.6 U 

12 U 42 U 13 U 11 U 

1.3 1.1 U 0.35 U 0.3 U 

2.4 U 8.2 U 2.5 U 2.2 U 

5.3 U 19 U 5.8 U 5 U 

22 J 1.4 J 0.76 U 0.66 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

29 

003S801703 0038801704 

8.0 - 12.0' 12.0 - 16.0' 

07/25/97 07/25/97 

OU3 OU3 
AOC17 AOC17 

5.2 U 5.7 U 

0.33 U 0.38 U 

59 U 28 

7.1 U 8 U 

24 U 27 U 

14 U 15 U 

14 U 15 U 

13 U 15 U 

35 U 40 U 

1.8 U 2 U 

0.55 U 0.62 U 

43 U 49 U 

22 U 24 U 

0.84 U 0.92 U 

1.1 U 1.2 U 

14 U 16 U 

6.3 U 7.1 U 

2.2 U 2.4 U 

3.3 U 3.8 U 

8.5 U 9.5 U 

11 U 12 U 

1.9 0.88 

2.2 U 2.4 U 

4.9 U 5.5 U 

0.68 U 0.73 U 



SAMPLE NUMBER: 003S801609 

DEPTH (feet): 32.0 - 36.0' 

SAMPLE DATE: 07/26/97 

INVESTIGATION: OU3 
LOCATION: AOC16 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 43 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S801610 003S801701 003S801702 

36.0 - 40.0' 0.0 - 4.0' 4.0 - 8.0' 

07/26/97 07/25/97 07/25/97 

OU3 OU3 OU3 
AOC16 AOC17 AOC17 

150 U 46 U 40 U 

Blank space indicates that the sample was not analyzed for this particular parameter . 

.10 

OO3S801703 003S801704 

8.0 - 1-2.0' 12.0 - 16.0' 

07/25/97 07/25/97 

OU3 OU3 

AOC17 AOC17 

39 U 44 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

003S801705 

16.0 - 200' 
07/25/97 

OU3 
AOC17 

5.8 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S8DPll0 003S801706 003S801707 

16.0 - 200' 20.0 - 24.0' 24.0 - 28.0' 
07/25/97 07/25/97 07/25/97 

OU3 OU3 OU3 
AOC17 AOC17 AOC17 

003S801705 

4.1 U 4.4 U 4.1 U 

0.33 U 0.37 U 0.27 U 0.36 U 

220 U 23 26 9.7 U 

7 U 7.9 U 5.8 U 7.6 U 

23 U 26 U 19 U 25 U 

13 U 15 U 11 U 15 U 

13 U 15 U 11 U 15 U 

13 U 14 U 11 U 14 U 

35 U 39 U 29 U 38 U 

1.7 U 1.9 U 1.4 U 1.9 U 

0.54 U 0.61 U 0.45 U 0.59 U 

43 U 48 U 36 U 46 U 

21 U 24 U 18 U 23 U 

0.93 U 0.66 U 0.71 U 0.66 U 

1.1 U 1.2 U 0.9 U 1.2 U 

16 U 11 U 12 U 11 U 

6.2 U 7 U 5.2 U 13 

2.1 U 2.4 U 1.8 U 2.3 U 

2.6 J 3.7 U 2.7 U 3.6 U 

8.4 U 9.4 U 6.9 U 9.1 U 

11 U 12 U 9 U 12 U 

6.9 0.74 0.83 0.32 U 

2.1 U 2.4 U 1.8 U 2.3 U 

4.9 U 5.5 U 4.U 5.3 U 

1.9 U 0.72 U 1.5 U 27 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

31 

003S801708 OO3S801710 

28.0 - 32.0' 36.0 - 40.0' 
07/25/97 07/25/97 

OU3 OU3 
AOC17 AOC17 

4.2 U 3.5 U 

0.36 U 0.32 U 

9.7 U 8.6 U 

7.6 U 6.8 U 

25 U 23 U 

15 U 13 U 

15 U 13 U 

14 U 12 U 

38 U 34 U 

1.9 U 1.7 U 

0.59 U 0.53 U 

46 U 41 U 

23 U 21 U 

0.67 U 0.56 U 

1.2 U 1.1 U 

12 U 9.6 U 

15 4.6 J 

2.3 U 2.1 U 

3.6 U 3.2 U 

9.1 U 8.1 U 

12 U 11 U 

0.32 U 0.28 U 

2.3 U 2.1 U 

5.3 U 4.7 U 

30 J 20 J 



SAMPLE NUMBER: 003S801705 

DEPTH (feet): 16.0 - 200' 
SAMPLE DATE: 07/25/97 
INVESTIGATION: OU3 
LOCATION: AOC17 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 39 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S8DPll0 003S801706 003S801707 

16.0 - 200' 20.0 - 24.0' 24.0 - 28.0' 
07/25/97 07/25/97 07/25/97 

OU3 OU3 OU3 
AOC17 AOC17 AOC17 

003S801705 

44 U 32 U 42 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

J2 

003S801708 OO3S801710 

28.0 - 32.0' 36.0 - 40.0' 
07/25/97 07/25/97 

OU3 OU3 
AOC17 AOC17 

42 U 38 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

003S801711 
40.0 - 440' 
07/25/97 

OU3 
AOC17 

3.8 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S801712 003S801801 003S801802 

44.0 - 48.0' 00 - 4.0' 4.0 - 8.0' 
07/25/97 07/26/97 07/26/97 

OU3 OU3 OU3 
AOC17 AOC18 AOC18 

3.6 U 2.9 U 10 U 

0.36 U 0.37 U 0.34 U 0.31 U 

39 26 9.3 U 92 U 

7.6 U 7.8 U 7.3 U 6.5 U 

25 U 26 U 24 U 22 U 

15 U 15 U 14 U 12 U 

15 U 15 U 14 U 12 U 

14 U 14 U 13 U 12 U 

38 U 39 U 37 U 32 U 

1.9 U 1.9 U 1.8 U 1.6 U 

0.59 U 0.61 U 0.57 U 0.5 U 

46 U 48 U 45 U 40 U 

23 U 24 U 22 U 20 U 

0.61 U 0.59 U 0.46 U 1.6 U 

1.2 U 1.2 U 1.1 U 1 U 

11 U 10 U 8 U 28 U 

5.3 J 6.9 U 6.5 U 5.8 U 

2.3 U 2.4 U 2.2 U 2 U 

3.6 U 3.7 U 3.4 U 3.1 U 

9.1 U 9.3 U 8.7 U 7.7 U 

12 U 12 U 11 U 10 U 

1.2 0.82 0.3 U 2.9 

2.3 U 2.4 U 2.2 U 2 U 

5.3 U 5.4 U 5.1 U 4.5 U 

27 J 18 J 0.36 J 10 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

33 

003S801803 003S801804 

8.0 - 12.0' 12.0 - 16.0' 
07/26/97 07/26/97 

OU3 OU3 
AOC18 AOC18 

4.2 U 6.1 U 

0.34 U 0.27 U 

9.3 U 7.3 U 

7.3 U 5.8 U 

24 U 19 U 

14 U 11 U 

14 U 11 U 

13 U 11 U 

36 U 29 U 

1.8 U 1.4 U 

0.57 U 0.45 U 

45 U 35 U 

22 U 18 U 

0.67 U 0.97 U 

1.1 U 0.89 U 

12 U 17U 

6.5 U 5.1 U 

2.2 U 1.8 U 

3.4 U 2.7 U 

8.7 U 6.9 U 

11 U 8.9 U 

0.3 U 0.24 U 

2.2 U 1.8 U 

5.1 U 4 U 

0.67 U 0.53 U 



SAMPLE NUMBER: 003S801711 

DEPTH (feet): 40.0 - 44.0' 

SAMPLE DATE: 07/25/97 

INVESTIGATION: OU3 

LOCATION: AOC17 

FIELD DUPLICATE OF: 

VOLATILES h.lg/kg) 

IVINYL CHLORIDE 42 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S801712 003S801801 003S801802 

44.0 - 48.0' 0.0 - 4.0' 4.0 - 8.0' 

07/25/97 07/26/97 07f26f97 

OU3 OU3 OU3 

AOC17 AOC18 AOC18 

43 U 41 U 36 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003S801803 OO3S801804 

8.0 - 12.0' 12.0 - 16.0' 

07f26f97 07f26f97 

OU3 OU3 
AOC18 AOC18 

41 U 32 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

00388DP112 0038801805 0038801806 00388DP113 

12.0 - 160' 16.0 - 20.0' 20.0 - 24.0' 20.0 - 24.0' 

07/26/97 07/26/97 07/26/97 07/26/97 

aU3 aU3 aU3 aU3 
AOC18 AOC18 AOC18 AOC18 

0038801804 0038801806 

4.7 5.4 U 6.6 U 6.2 

0.34 U 0.34 U 0.3 U 0.43 U 

9.2 U 9.2 U 8 U 14 

7.2 U 7.2 U 6.3 U 9.2 U 

24 U 24 U 21 U 31 U 

14 U 14 U 12 U 18 U 

14 U 14 U 12 U 18 U 

13 U 13 U 12 U 17 U 

36 U 36 U 31 U 46 U 

1.8 U 1.8 U 1.6 U 2.3 U 

0.56 U 0.56 U 0.49 U 0.71 U 

44 U 44 U 38 U 56 U 

22 U 22 U 19 U 28 U 

0.76 0.86 U 1.1 U 0.99 

1.1 U 1.1 U 0.98 U 1.4 U 

13 15 U 18 U 17 

6.4 U 6.4 U 5.6 U 8.1 U 

2.2 U 2.2 U 1.9 U 2.8 U 

3.4 U 3.4 U 3 U 4.3 U 

8.6 U 8.6 U 7.5 U 11 U 

11 U 11 U 9.8 U 14 U 

0.3 U 0.3 U 0.26 U 0.45 

2.2 U 2.2 U 1.9 U 2.8 U 

5 U 5 U 4.4 U 6.4 U 

0.66 U 0.66 U 0.57 J 1.3 

Blank space indicates that the sample was not analyzed for this particular parameter. 

35 

0038801807 0038801808 

24.0 - 28.0' 28.0 - 32.0' 
07/26/97 07/26/97 

aU3 aU3 
AOC18 AOC18 

8.5 U 6.7 

0.41 U 0.42 U 

11. U 11 U 

8.6 U 8.8 U 

29 U 29 U 

16 U 17U 

16 U 17U 

16 U 16 U 

43 U 44 U 

2.1 U 2.2 U 

0.67 U 0.69 U 

52 U 54 U 

26 U 27 U 

1.4 U 1.1 

1.3 U 1.4 U 

24 U 19 

7 J 7.8 U 

2.6 U 2.7 U 

4.1 U 4.2 U 

10 U 11 U 

13 U 14 U 

0.36 U 0.37 U 

2.6 U 2.7 U 

6 U 6.1 U 

2.1 0.81 U 



SAMPLE NUMBER: 003S8DPl12 
DEPTH (feet): 12.0 - 16.0' 
SAMPLE DATE: 07/26/97 

INVESTIGATION: OU3 
LOCATION: AOC18 
FIELD DUPLICATE OF: 003S801804 

VOLATILES (1-I9/kg) 

IVINYL CHLORIDE 40 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S801805 003S801806 003S8DPl13 

16.0 - 20.0' 20.0 - 24.0' 20.0 - 24.0' 
07/26/97 07/26/97 07/26/97 

OU3 OU3 OU3 
AOC18 AOC18 AOC18 

003S801806 

40 U 35 U 51 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

i6 

003S801807 003S801808 

24.0 - 28.0' 28.0 - 32.0' 
07/26/97 07/26/97 

OU3 OU3 
AOC18 AOC18 

48 U 49 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (1l9/kg) 

l,l,l-TRICHLOROETHANE 

1 ,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

l,l-DICHLOROETHENE 

l,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMO METHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

003S801809 

32.0 - 360' 

07/27/97 

OU3 
AOC18 

4.9 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S801810 003S801811 003S801812 

36.0 - 400' 40.0 - 44.0' 44.0 - 48.0' 
07/27/97 07/27/97 07/27/97 

OU3 OU3 OU3 
AOC18 AOC18 AOC18 

5.4 2.9 U 5.8 U 

0.31 U 0.4 U 0.35 U 0.37 U 

8.4 U 11 U 9.5 U 10 U 

6.6 U 8.4 U 7.4 U 7.9 U 

22 U 28 U 25 U 26 U 

13 U 16 U 14 U 15 U 

13 U 16 U 14 U 15 U 

12 U 15 U 14 U 15 U 

33 U 42 U 37 U 40 U 

1.6 U 2.1 U 1.8 U 2 U 

0.51 U 0.66 U 0.58 U 0.62 U 

40 U 52 U 110 U 49 U 

20 U 26 U 23 U 24 U 

0.79 0.87 0.45 U 0.93 U 

1 U 1.3 U 1.2 U 1.2 U 

14 15 7.8 U 16 U 

13 15 9 13 

2 U 2.6 U 2.3 U 2.4 U 

3.1 U 4 U 3.5 U 3.7 U 

7.8 U 10 U 8.9 U 9.5 U 

10 U 13 U 12 U 12 U 

0.27 U 0.35 U 0.31 U 0.33 U 

2 U 2.6 U 2.3 U 2.4 U 

3.2 J 5.9 U 5.2 U 5.5 U 

0.49 J 0.46 J 2 24 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

37 

003S801813 003S801815 

48.0 - 52.0' 56.0 - 60.0' 
07/27/97 07/27/97 

OU3 OU3 
AOC18 AOC18 

2.9 U 3.2 U 

0.35 U 0.39 U 

9.5 U 11 U 

7.4 U 8.3 U 

25 U 28 U 

14 U 16 U 

14 U 16 U 

14 U 15 U 

37 U 42 U 

1.8 U 2.1 U 

0.58 U 0.65 U 

91 U 80 U 

23 U 25 U 

0.45 U 0.51 U 

1.2 U 1.3 U 

7.9 U 8.8 U 

6.3 J 7.4 U 

2.3 U 2.5 U 

3.5 U 3.9 U 

8.9 U 9.9 U 

12 U 13 U 

0.31 U 0.35 U 

2.3 U 2.5 U 

5.2 U 5.8 U 

14 J 1.6 



SAMPLE NUMBER: 0038801809 

DEPTH (feet): 32.0 - 36.0' 

SAMPLE DATE: 07/27/97 

INVESTIGATION: OU3 

LOCATION: AOC18 

FIELD DUPLICATE OF: 

VOLATILES (l1g/kg) 

IVINYL CHLORIDE 36 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038801810 0038801811 0038801812 

36.0 - 40.0' 40.0 - 44.0' 44.0 - 48.0' 

07/27/97 07/27/97 07/27/97 

OU3 OU3 OU3 

AOC18 AOC18 AOC18 

47 U 41 U 44 U 

Blank space indicates that the sample was not analyzed for this particular parameter, 

0038801813 0038801815 

48.0 - 52.0' 56.0 - 60.0' 

07/27/97 07/27/97 

OU3 OU3 

AOC18 AOC18 

41 U 46 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVEST.IGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

0038802301 
0.0 - 40' 
08/09/97 

OU3 
AOC23 

2.8 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038802302 0038802303 0038802304 
4.0 - 80' 8.0 - 12.0' 12.0 - 16.0' 
08/09/97 08/09/97 08/09/97 

OU3 OU3 OU3 
AOC23 AOC23 AOC23 

2.8 U 2.8 U 3.5 U 

0.34 U 0.34 U 0.33 U 0.35 U 

9.2 U 9.2 U 9 U 9.4 U 

7.2 U 7.2 U 7.1 U 7.3 U 

24 U 24 U 24 U 24 U 

14 U 14 U 14 U 14 U 

11 J 14 U 14 U 9.5 J 

13 U 13 U 13 U 13 U 

36 U 36 U 35 U 37 U 

1.8 U 1.8 U 1.7 U 1.8 U 

0.56 U 0.56 U 0.55 U 0.57 U 

44 U 44 U 150 U 45 U 

22 U 22 U 22 U 22 U 

0.44 U 0.44 U 0.43 U 0.57 U 

1.1 U 1.1 U 1.1 U 1.1 U 

7.6 U 7.6 U 7.5 U 9.7 U 

6.4 U 6.4 U 6.3 U 6.5 U 

2.2 U 2.2 U 2.2 U 2.2 U 

3.4 U 3.4 U 3.3 U 3.5 U 

8.6 U 8.6 U 8.4 U 8.8 U 

11 U 11 U 11 U 11 U 

0.3 U 0.3 U 0.29 U 0.31 U 

2.2 U 2.2 U 2.2 U 2.2 U 

5 U 5 U 4.9 U 5.1 U 

0.5 J 0.66 U 0.36 J 0.67 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

39 

0038802306 0038802307 
20.0 - 24.0' 24.0 - 28.0' 
08/09/97 08/09/97 

OU3 OU3 
AOC23 AOC23 

3.8 U 3.7 U 

0.37 U 0.42 U 

10 U 11 U 

7.8 U 8.9 U 

26 U 30 U 

15 U 17U 

15 U 17 U 

14 U 16 U 

39 U 44 U 

1.9 U 2.2 U 

0.61 U 0.69 U 

48 U 54 U 

24 U 27 U 

0.6 U 0.59 U 

1.2 U 1.4 U 

10 U 10 U 

6.9 U 7.9 U 

2.4 U 2.7 U 

3.7 U 4.2 U 

9.3 U 11 U 

12 U 14 U 

0.32 U 0.37 U 

2.4 U 2.7 U 

5.4 U 6.1 U 

1.4 0.81 U 



SAMPLE NUMBER: 003S802301 

DEPTH (feet): 0.0 - 40' 
SAMPLE DATE: 08/09/97 

INVESTIGATION: aU3 
LOCATION: AOC23 
FIELD DUPLICATE OF: 

VOLATILES (J.lg/kg) 

IVINYL CHLORIDE 40 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S802302 003S802303 003S802304 

4.0 - 80' 8.0 - 12.0' 12.0 - 16.0' 
08/09/97 08/09/97 08/09/97 

aU3 aU3 aU3 
AOC23 AOC23 AOC23 

40 U 39 U 41 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

003S802306 003S802307 

20.0 - 24.0' 24.0 - 28.0' 
06109/97 06109/97 

aU3 aU3 
AOC23 AOC23 

43 U 49 U 



SAMPLE NUMBER: 0038B02308 

DEPTH (feet): 2B.0 - 320' 
SAMPLE DATE: OB/09/97 
INVESTIGATION: OU3 
LOCATION: AOC23 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 3.1 U 

1,1,2,2-TETRACHLOROETHANE 0.3 U 

1,1,2-TRICHLOROETHANE 8.1 U 

1,1-DICHLOROETHENE 6.3 U 

1,2-DICHLOROETHANE 21 U 

2-BUTANONE 12 U 

2-HEXANONE 12 J 

4-METHYL-2-PENTANONE 12 U 

ACETONE 32 U 

BENZENE 1.6 U 

BROMOFORM 0.49 U 

BROMOMETHANE 39 U 

CARBON DISULFIDE 19 U 

CARBON TETRACHLORIDE 0.49 U 

CHLOROBENZENE 0.98 U 

CHLOROFORM 8.5 U 

CIS-l,2-DICHLOROETHENE 5.6 U 

ETHYLBENZENE 1.9 U 

M+P-XYLENES 3 U 

METHYLENE CHLORIDE 7.6 U 

O-XYLENE/STYRENE 9.8 U 

TETRACHLOROETHENE 0.26 U 

TOLUENE 1.9 U 

TRANS-l,2-DICHLOROETHENE 4.4 U 

TRICHLOROETHENE 2.3 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038B02309 0038B02310 0038BDP121 

32.0 - 36.0' 36.0 - 40.0' 36.0 - 40.0' 
OB/09/97 08/09/97 08/09/97 

OU3 OU3 OU3 
AOC23 AOC23 AOC23 

0038B02310 

3.7 U 3.5 U 3.8 U 

0.36 U 0.36 U 0.43 U 

9.9 U 9.7 U 12 U 

7.7 U 7.6 U 9.2 U 

26 U 25 U 100 U 

15 U 14 U 18 U 

9.8 J 14 U 18 U 

14 U 14 U 17U 

39 U 38 U 46 U 

1.9 U 1.9 U 2.3 U 

0.6 U 0.59 U 0.71 U 

47 U 46 U 56 U 

24 U 23 U 28 U 

0.6 U 0.56 U 0.61 U 

1.2 U 1.2 U 1.4 U 

10 U 9.7 U 10 U 

6.9 U 6.7 U 8.1 U 

2.4 U 2.3 U 2.8 U 

3.6 U 3.6 U 4.3 U 

9.2 U 9 U 11 U 

12 U 12 U 14 U 

0.32 U 0.31 U 0.38 U 

2.4 U 2.3 U 2.8 U 

5.4 U 5.2 U 6.4 U 

7.2 5.8 2.9 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

41 

0038B02312 0038B02313 

44.0 - 4B.0' 4B.0 - 52.0' 
08/09/97 08/09/97 

OU3 OU3 
AOC23 AOC23 

4.2 U 8.8 U 

0.36 U 0.41 U 

9.7 U 11 U 

7.6 U 8.8 U 

25 U 29 U 

15 U 17U 

11 J 17 U 

14 U 16 U 

38 U 44 U 

1.9 U 2.2 U 

0.59 U 0.68 U 

46 U 94U 

23 U 27 U 

0.67 U 1.4 U 

1.2 U 1.4 U 

11 U 24 U 

6.7 U 7 J 

2.3 U 2.7 U 

3.6 U 4.1 U 

9.1 U 10 U 

12 U 14 U 

0.32 U 0.36 U 

2.3 U 2.7 U 

5.3 U 6.1 U 

7.3 18 



SAMPLE NUMBER: 003S802308 

DEPTH (feet): 2B.0·32.0' 

SAMPLE DATE: OBI09/97 
INVESTIGATION: OU3 

LOCATION: AOC23 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 35 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S802309 003S802310 003S8DP121 

32.0·36.0' 36.0·40.0' 36.0·40.0' 

OBI09/97 OBI09/97 OBI09/97 

OU3 OU3 OU3 

AOC23 AOC23 AOC23 

003S802310 

43 U 42 U 51 U 

Blank space. indicates that the sample was not analyzed for this particular parameter. 

003S802312 003S802313 

44.0·4B.0' 4B.0·52.0' 

OBI09/97 OBI09/97 

OU3 OU3 

AOC23 AOC23 

42 U 49 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (Ilg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S802314 003S802601 003S802602 003S802603 

52.0 - 560' 0.0 - 40' 4.0 - 80' 8.0 - 12.0' 

08/09/97 09/20/97 09/20/97 09/20/97 

OU3 OU3 OU3 OU3 
AOC23 AOC26 AOC26 AOC26 

3.9 U 3.1 U 7.2 U 18 U 

0.41 U 0.38 U 0.88 U 2.2 U 

11 U 10 U 670 U 60 U 

8.8 U 8 U 19 U 47 U 

29 U 27 U 62 U 160 U 

17U 15 U 36 U 90 U 

17 U 15 U 36 U 90 U 

16 U 15 U 34 U 86 U 

44 U 40 U 93 U 230 U 

2.2 U 2 U 4.6 U 12 U 

0.68 U 0.62 U 1.4 U 3.7 U 

53 U 49 U 110 U 290 U 

27 U 24 U 57 U 140 U 

0.63 U 0.49 U 1.1 U 2.9 U 

1.4 U 1.2 U 2.9 U 7.3 U 

11 U 8.4 U 20 U 50 U 

7.8 U 7.1 U 17U 42 U 

2.7 U 2.4 U 21 14 U 

4.1 U 3.8 U 8.8 U 570 J 

10 U 9.5 U 22 U 56 U 

14 U 12 U 29 U 73 U 

0.36 U 0.33 U 22 J 2 J 

2.7 U 2.4 U 5.7 U 14 U 

6.1 U 5.5 U 13 U 33 U 

11 0.73 U 1.7 U 4.3 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

43 

003S802604 003S802605 

12.0 - 16.0' 16.0 - 20.0' 
09/20/97 09/20/97 

OU3 OU3 
AOC26 AOC26 

3 U 20 U 

0.37 U 2.4 U 

170 16000 J 

7.8 U 51 U 

26 U 170 U 

15 U 97 U 

15 UR 97 UR 

14 U 93 U 

39 U 250 U 

1.9 U 13 U 

0.6 U 3.9 U 

47 U 310 U 

24 U 150 U 

0.47 U 3.1 U 

1.2 UR 7.9 UR 

8.2 U 53 U 

6.9 U 190 J 

2.4 UR 15 UR 

3.7 UR 24 UR 

9.3 U 61 U 

12 UR 79 UR 

5.5 520 J 

2.4 U 15 U 

5.4 U 520 

0.71 U 100 



SAMPLE NUMBER: 0038802314 

DEPTH (feel): 52.0 - 560' 

SAMPLE DATE: OBI09/97 
INVESTIGATION: OU3 
LOCATION: AOC23 

FIELD DUPLICATE OF: 

VOLATILES (1J9/kg) 

IVINYL CHLORIDE 49 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038802601 0038802602 0038802603 

0.0 - 40' 4.0 - B.O' B.O - 12.0' 

09/20/97 09/20/97 09/20/97 

OU3 OU3 OU3 
AOC26 AOC26 AOC26 

44 U 100 U 260 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

44 

0038802604 0038802605 

12.0 - 16.0' 16.0 - 20.0' 

09/20/97 09/20/97 

OU3 OU3 
AOC26 AOC26 

43 U 2BO U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S802606 003S8DP145 003S802607 003S802608 

20.0 - 240' 20.0 - 24.0' 24.0 - 280' 28.0 - 32.0' 

09/20/97 09/20/97 09/20/97 09/20/97 

OU3 OU3 OU3 OU3 
AOC26 AOC26 AOC26 AOC26 

003S802606 

420 U 31 U 16 U 17U 

19 U 3.8 U 1.9 U 2.1 U 

7300 5300 J 7000 11000 J 

400 U 80 U 41 U 45 U 

1300 U 270 U 140 U 150 U 

770 U 150 U 78 U 86 U 

770 UR 150 UR 78 UR 86 UR 

730 U 150 U 75 UR 82 UR 

2000 U 400 U 200 U 220 U 

99 U 20 U 10 U 11 U 

31 U 6.2 U 3.2 U 3.5 U 

2400 U 490 U 250 U 270 U 

1200 U 240 U 130 U 140 U 

67 U 4.9 U 2.5 U 2.7 U 

62 UR 12 UR 6.4 UR 7 UR 

1100 U 85 U 43 U 47 U 

360 U 71 U 36 U 40 U 

120 UR 24 UR 13 UR 14 UR 

190 UR 38 UR 19 UR 21 UR 

480 U 96 U 49 U 53 U 

620 UR 120 UR 64 UR 70 UR 

240 170 J 230 350 J 

120 U 24 U 13 UR 14 UR 

280 U 56 U 28 U 31 U 

69 12 160 23 

Blank space indicates that the sample was not analyzed for this particular parameter. 

45 

003S802609 003S802610 

32.0 - 36.0' 36.0 - 40.0' 

09/20/97 09/20/97 

OU3 OU3 
AOC26 AOC26 

21 U 20 U 

2.6 U 2.5 U 

81 67 U 

55 U 52 U 

180 U 170 U 

110 U 100 U 

110 U 100 U 

100 U 96 U 

280 U 260 U 

14 U 13 U 

4.3 U 4.1 U 

340 U 320 U 

170 U 160 U 

3.4 U 3.2 U 

8.6 U 8.1 U 

58 U 55 U 

49 U 46 U 

87 16 U 

26 U 25 U 

66 U 62 U 

98 81 U 

2.6 2.2 U 

17 U 16 U 

38 U 36 U 

18 6.8 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (l.Ig/kg) 

IVINYL CHLORIDE 

003S802606 

20.0 - 24.0' 

09/20/97 

OU3 
AOC26 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S8DP145 003S802607 003S802608 

20.0 - 24.0' 24.0 - 28.0' 28.0 - 32.0' 
09/20/97 09/20/97 09/20/97 

OU3 OU3 OU3 
AOC26 AOC26 AOC26 

003S802606 

2200 U 440 U 230 U 250 U 

Blank space indicates that the sample was not analyzed for this particular parameter, 

003S802609 003S802610 

32.0 - 36.0' 36.0 - 40.0' 

09/20/97 09/20/97 

OU3 OU3 
AOC26 AOC26 

310 U 290 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

l,l-DICHLOROETHENE 

l,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038802701 0038802702 0038802703 0038802704 

0.0 - 4.0' 4.0 - 8.0' 8.0 - 12.0' 12.0 - 16.0' 

08/22/97 08/22/97 08/22/97 08/22/97 

OU3 OU3 OU3 OU3 
AOC27 AOC27 AOC27 AOC27 

2.8 U 2.7 U 2.4 U 2.9 U 

0.34 U 0.33 U 0.29 U 0.35 U 

9.2 U 8.9 U 8 U 9.4 U 

7.2 U 7 U 6.2 U 7.3 U 

24 U 23 U 21 U 24 U 

14 U 13 U 12 U 14 U 

14 U 13 U 12 U 14 U 

13 U 13 U 11 U 13 U 

36 U 35 U 31 U 37 U 

1.8 U 1.7 U 1.5 U 1.8 U 

0.56 U 0.54 U 0.48 U 0.57 U 

44 U 43 U 38 U 45 U 

22 U 21 U 19 U 22 U 

0.44 U 0.43 U 0.38 U 0.45 U 

1.1 U 1.1 U 0.97 U 1.1 U 

7.6 U 7.3 U 6.6 U 7.7 U 

6.4 U 6.2 U 5.5 U 6.5 U 

2.2 U 2.1 U 1.9 U 2.2 U 

3.4 U 3.3 U 2.9 U 3.5 U 

8.6 U 8.3 U 7.4 U 8.8 U 

11 U 11 U 9.7 U 11 U 

0.3 U 0.29 U 0.26 U 0.31 U 

2.2 U 2.1 U 1.9 U 2.2 U 

5 U 4.8 U 4.3 U 5.1 U 

0.66 U 0.64 U 0.57 U 0.67 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

47 

0038802801 003S802802 

0.0 - 4.0' 4.0 - 8.0' 
09/16/97 09/16/97 

OU3 OU3 
AOC28 AOC28 

3.2 U 3.2 U 

0.38 U 0.39 U 

18 U 11 U 

8.1 U 8.3 U 

27 U 28 U 

16 U 16 U 

16 U 16 U 

15 U 15 U 

41 U 42 U 

2 U 2.1 U 

0.63 U 0.65 U 

50 U 51 U 

25 U 25 U 

0.51 U 0.51 U 

1.3 U 1.3 U 

8.7 U 8.8 U 

7.2 U 7.4 U 

2.5 U 2.5 U 

3.8 U 3.9 U 

9.7 U 9.9 U 

13 U 13 U 

0.59 0.35 U 

2.5 U 2.5 U 

5.6 U 5.8 U 

0.74 U 0.76 U 



SAMPLE NUMBER: 003SB02701 

DEPTH (feet): 0.0 - 4.0' 
SAMPLE DATE: 08/22/97 

INVESTIGATION: OU3 
LOCATION: AOC27 

FIELD DUPLICATE OF: 

VOLATILES (1J9/kg) 

IVINYL CHLORIDE 40 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SB02702 003SB02703 003SB02704 
4.0 - B.O' B.O - 12.0' 12.0 - 16.0' 
08/22/97 08/22/97 08/22/97 

OU3 OU3 OU3 
AOC27 AOC27 AOC27 

39 U 35 U 41 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003SB02B01 003SB02B02 
0.0 - 4.0' 4.0 - 8.0' 
09/16/97 09/16/97 

OU3 OU3 
AOC28 AOC28 

45 U 46 U 



SAMPLE NUMBER: 0038802803 

DEPTH (feet): 8.0 - 12.0' 
SAMPLE DATE: 09/16/97 
INVESTIGATION: OU3 
LOCATION: AOC28 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 3.3 U 

1,1,2,2-TETRACHLOROETHANE 0.4 U 

1,1,2-TRICHLOROETHANE 11 U 

1,1-DICHLOROETHENE 8.4 U 

1,2-DICHLOROETHANE 28 U 

2-BUTANONE 16 U 

2-HEXANONE 16 U 

4-METHYL-2-PENTANONE 15 U 

ACETONE 42 U 

BENZENE 2.1 U 

BROMOFORM 0.65 U 

BROMOMETHANE 51 U 

CARBON DISULFIDE 26 U 

CARBON TETRACHLORIDE 0.51 U 

CHLOROBENZENE 1.3 U 

CHLOROFORM 8.9 U 

CIS-l,2-DICHLOROETHENE 7.5 U 

ETHYLBENZENE 2.6 U 

M+P-XYLENES 4 U 

METHYLENE CHLORIDE 10 U 

O-XYLENE/STYRENE 13 U 

TETRACHLOROETHENE 0.35 U 

TOLUENE 2.6 U 

TRANS-l,2-DICHLOROETHENE 5.8 U 

TRICHLOROETHENE 0.77 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038802804 0038802805 00388DP141 

12.0 - 16.0' 16.0 - 20.0' 16.0 - 20.0' 
09/16/97 09/16/97 09/16/97 

OU3 OU3 OU3 
AOC28 AOC28 AOC28 

0038802805 

3.1 U 3.1 U 3.8 U 

0.38 U 0.37 U 0.34 U 

10 U 10 U 9.1 U 

7.9 U 7.9 U 7.1 U 

26 U 26 U 24 U 

15 U 15 U 14 U 

15 U 15 U 14 l) 

15 U 14 U 13 U 

40 U 39 U 36 U 

2 U 1.9 U 1.8 U 

0.62 U 0.61 U 0.55 U 

49 U 48 U 44 U 

24 U 24 U 22 U 

0.49 U 0.48 U 0.61 U 

1.2 U 1.2 U 1.1 U 

8.4 U 8.3 U 10 U 

7.1 U 7 U 6.3 U 

2.4 U 2.4 U 2.2 U 

3.8 U 3.7 U 3.4 U 

9.5 U 9.4 U 8.5 U 

12 U 12 U 11 U 

0.33 U 0.33 U 0.3 U 

2.4 U 2.4 U 2.2 U 

5.5 U 5.5 U 5 U 

0.73 U 0.72 U 0.46 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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0038802806 0038802807 

20.0 - 24.0' 24.0 - 28.0' 
09/16/97 09/16/97 

OU3 OU3 
AOC28 AOC28 

3.5 U 3.7 U 

0.43 U 0.39 U 

12 U 10 U 

9.1 U 8.2 U 

30 U 27 U 

17 U 16 U 

17 U 16 U 

17 U 15 U 

45 U 41 U 

2.2 U 2 U 

0.71 U 0.64 U 

55 U 50 U 

28 U 25 U 

0.55 U 0.59 U 

1.4 U 1.3 U 

9.6 U 10 U 

8.1 U 7.3 U 

2.8 U 2.5 U 

4.3 U 3.9 U 

11 U 9.8 U 

14 U 13 U 

0.38 U 0.34 U 

2.8 U 2.5 U 

6.3 U 5.7 U 

1.3 4.4 



SAMPLE NUMBER: 003S802803 
DEPTH (feet): 8.0 - 120' 
SAMPLE DATE: 09/16/97 
INVESTIGATION: OU3 
LOCATION: AOC28 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 47 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S802804 003S802805 003S8DP141 
12.0 - 16.0' 16.0 - 20.0' 16.0 - 20.0' 
09/16/97 09/16/97 09/16/97 

OU3 OU3 OU3 
AOC28 AOC28 AOC28 

003S802805 

44 U 44 U 40 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

:0 

OO3S802806 003S802807 

20.0 - 24.0' 24.0 - 28.0' 
09/16/97 09/16/97 

OU3 OU3 
AOC28 AOC28 

50 U 45 U 



SAMPLE NUMBER 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (1-I9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

003S802901 

0.0 - 40' 
09/15/97 

OU3 
AOC29 

3.4 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S802902 003S802903 003S803001 

4.0 - 8.0' 8.0 - 12.0' 0.0 - 4.0' 
09/15/97 09/15/97 08/23/97 

OU3 OU3 OU3 
AOC29 AOC29 AOC30 

3.2 U 2.8 U 2.2 U 

0.41 U 0.38 U 0.34 U 0.27 U 

11 U 10 U 9.3 U 7.4 U 

8.7 U 8 U 7.3 U 5.8 U 

29 U 27 U 24 U 19 U 

17 U 15 U 14 U 11 U 

17 U 15 U 14 U 11 U 

16 U 15 U 13 U 11 U 

43 U 40 U 36 U 29 U 

2.1 U 2 U 1.8 U 1.4 U 

0.67 U 0.62 U 0.56 U 0.45 U 

53 U 49 U 44 U 35 U 

26 U 25 U 22 U 18 U 

0.53 U 0.52 U 0.44 U 0.35 U 

1.3 U 1.2 U 1.1 U 0.9 U 

9.2 U 8.9 U 7.7 U 6.1 U 

7.7 U 7.1 U 6.4 U 5.1 U 

2.6 U 2.5 U 2.2 U 1.8 U 

4.1 U 3.B U 3.4 U 2.7 U 

10 U 9.6 U B.7 U 6.9 U 

13 U 12 U 11 U 9 U 

0.36 U 0.33 U 0.3 U 0.24 U 

2.6 U 2.5 U 2.2 U 1.B U 

6 U 5.6 U 5 U 4 U 

0.97 0.55 J 0.66 U 0.53 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S803002 003S803003 
4.0 - 8.0' B.O - 12.0' 
08/23/97 08/23/97 

OU3 OU3 
AOC30 AOC30 

2.9 U 2.9 U 

0.35 U 0.33 U 

9.5 U 9 U 

7.4 U 7.1 U 

25 U 24 U 

14 U 14 U 

14 U 14 U 

14 U 13 U 

37 U 35 U 

1.8 U 1.7 U 

0.58 U 0.55 U 

46 U 43 U 

23 U 22 U 

0.46 U 0.46 U 

1.2 U 1.1 U 

7.9 U 8 U 

6.6 U 6.3 U 

2.3 U 2.2 U 

3.5 U 3.3 U 

B.9 U B.4 U 

12 U 11 U 

0.31 U 0.29 U 

2.3 U 2.2 U 

5.2 U 4.9 U 

0.68 U 0.65 U 



SAMPLE NUMBER: 0035802901 

DEPTH (feet): 00 - 4.0' 
SAMPLE DATE: 09/15/97 
INVESTIGATION: OU3 
LOCATION: AOC29 
FIELD DUPLICATE OF: 

VOLATILES (I-/g/kg) 

IVINYL CHLORIDE 48 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0035802902 0035802903 0035803001 
4.0 - 80' 8.0 - 12.0' 0.0 - 4.0' 
09/15/97 09/15/97 08/23/97 

OU3 OU3 OU3 
AOC29 AOC29 AOC30 

45 U 40 U 32 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

5: 

0035803002 0035803003 

4.0 - 8.0' 8.0 - 12.0' 
08/23/97 08/23/97 

OU3 OU3 
AOC30 AOC30 

41 U 39 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (1I9/k9) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE , 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

003S803201 

00 - 40' 
08/25/97 

OU3 
AOC32 

13 l..! 
1.5 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S803202 003S803204 003S8DP133 

4.0 - 80' 12.0 - 16.0' 12.0 - 16.0' 

08/25/97 08/25/97 08/25/97 

OU3 OU3 OU3 
AOC32 AOC32 AOC32 

003S803204 

3.1 U 12 U 22 U 

0.38 U 1.4 U 1.9 U 

2200 U 10 UR 39 U 830 U 

33 U 8 U 31 U 40 U 

110 U 27 U 100 U 130 U 

62 U 15 U 59 U 240 

62 U 77U 59 U 77U 

60 U 140 56 U 73 U 

160 U 40 U 150 U 480 U 

8.1 U 2 U 7.6 U 9.9 U 

2.5 U 0.62 U 2.4 U 3.1 U 

200 U 49 U 190 U 240 U 

100 U 24 U 94 U 380 

2 U 0.49 U 2 U 3.5 U 

5.1 U 6.2 U 4.8 U 6.2 U 

34 U 8.4 U 34 U 61 U 

520 J 450 J 530 J 1200 J 

10'U 12 U 9.5 J 44 

15 U 19 U 35 150 

39 U 9.6 U 37 U 48 U 

51 U 62 U 35 J 200 

72J 17 J 1.3 J 27 

10 U 24 9.4 U 12 U 

23 23 21 U 150 

18 2.1 3.3 14 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S803205 003S803206 

16.0 - 20.0' 20.0 - 24.0' 
08/25/97 08/25/97 

OU3 OU3 
AOC32 AOC32 

3.4 U 2.7 U 

0.42 U 0.33 U 

84 U 140 U 

8.8 U 7.1 U 

29 U 24 U 

17 U 14 U 

17 U 14 U 

16 U 13 U 

44 U 35 U 

2.2 U 1.7 U 

0.69 U 0.55 U 

54 U 43 U 

27 U 22 U 

0.54 U 0.43 U 

1.4 U 1.1 U 

9.3 U 7.5 U 

7.8 U 6.3 U 

2.7 U 2.2 U 

4.2 U 3.3 U 

11 U 8.4 U 

14 U 11 U 

2.7 4.6 

2.7 U 2.2 U 

6.1 U 4.9 U 

1 1.4 



SAMPLE NUMBER: 003S803201 
DEPTH (feet): 0.0 - 40' 
SAMPLE DATE: 08/25/97 

INVESTIGATION: OU3 
LOCATION: AOC32 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 180 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S803202 003S803204 003S8DP133 
4.0 - 8.0' 12.0 - 16.0' 12.0 - 16.0' 
08/25/97 08/25/97 08/25/97 

OU3 OU3 OU3 
AOC32 AOC32 AOC32 

003S803204 

44 U 170 U 220 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003S803205 OO3S803206 
16.0 - 20.0' 20.0 - 24.0' 
08/25/97 08/25/97 

OU3 aU3 
AOC32 AOC32 

49 U 39 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S803208 003S803209 003S803210 003S803211 

28.0 - 320' 32.0 - 360' 36.0 - 40.0' 40.0 - 44.0' 

08/25/97 08/26/97 08/26/97 08/26/97 

OU3 OU3 OU3 OU3 
AOC32 AOC32 AOC32 AOC32 

3.4 U 3.5 U 3.5 U 3.1 U 

0.41 U 0.42 U 0.43 U 0.38 U 

11 U 15 12 U 15 

8.6 U 9 U 9.1 U 8.1 U 

29 U 30 U 30 U 27 U 

17U 17U 17U 15 U 

17U 17 U 17U 15 U 

16 U 16 U 17U 15 U 

43 U 45 U 45 U 40 U 

2.1 U 2.2 U 2.2 U 2 U 

0.67 U 0.7 U 0.71 U 0.63 U 

53 U 55 U 55 U 49 U 

26 U 27 U 28 U 25 U 

0.53 U 0.55 U 0.55 U 0.49 U 

1.3 U 1.4 U 1.4 U 1.3 U 

9.1 U 9.5 U 9.6 U 8.5 U 

7.7 U 8 U 8.1 U 7.2 U 

2.6 U 2.7 U 2.8 U 2.5 U 

4.1 U 4.2 U 4.3 U 3.8 U 

10 U 11 U 11 U 9.6 U 

13 U 14 U 14 U 13 U 

0.36 U 0.49 0.38 U 0.5 

2.6 U 2.7 U 2.8 U 2.5 U 

6 U 6.2 U 6.3 U 5.6 U 

1.7 2.5 0.83 U 1.8 

Blank space indicates that the sample was not analyzed for this particular parameter. 

55 

OO3S803212 003S803213 

44.0 - 48.0' 48.0 - 52.0' 
08/26/97 08/26/97 

OU3 OU3 
AOC32 AOC32 

3.3 U 3.4 U 

0.4 U 0.41 U 

11 U 16 

8.6 U 8.8 U 

29 U 29 U 

16 U 17U 

16 U 17 U 

16 U 16 U 

43 U 44 U 

2.1 U 2.2 U 

0.67 U 0.68 U 

52 U 54U 

26 U 27 U 

0.52 U 0.54 U 

1.3 U 1.4 U 

9 U 9.3 U 

7.6 U 7.8 U 

2.6 U 2.7 U 

4 U 4.1 U 

10 U 10 U 

13 U 14 U 

0.36 U 0.52 

2.6 U 2.7 U 

6 U 6.1 U 

3.1 5.1 



SAMPLE NUMBER: 003S803208 
DEPTH (feet): 2S.0 - 320' 
SAMPLE DATE: OS/25/97 
INVESTIGATION: OU3 
LOCATION: AOC32 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 4S U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S803209 003S803210 003S803211 

32.0 - 360' 36.0 - 40.0' 40.0 - 44.0' 
OS/26/97 OS/26/97 OS/26/97 

OU3 OU3 OU3 
AOC32 AOC32 AOC32 

50 U 50 U 45 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

i6 

003S803212 003S803213 

44.0 - 4S.0' 4S.0 - 52.0' 
OS/26/97 OS/26/97 

OU3 OU3 
AOC32 AOC32 

4S U 49 U 



SAMPLE NUMBER: 0035803214 

DEPTH (feet): 52.0 - 560' 

SAMPLE DATE 08/26/97 

INVESTIGATION: OU3 
LOCATION: AOC32 

FIELD DUPLICATE OF: 

VOLATILES (J.lg/kg) 

1,1 ,1-TRICHLOROETHANE 3.3 U 

1,1,2,2-TETRACHLOROETHANE 0.4 U 

1,1,2-TRICHLOROETHANE 11 U 

1,1-DICHLOROETHENE 8.4 U 

1,2-DICHLOROETHANE 28 U 

2-BUTANONE 16 U 

2-HEXANONE 16 U 

4-METHYL-2-PENTANONE 15 U 

ACETONE 25 J 

BENZENE 2.1 U 

BROMOFORM 0.65 U 

BROMOMETHANE 51 U 

CARBON DISULFIDE 26 U 

CARBON TETRACHLORIDE 0.51 U 

CHLOROBENZENE 1.3 U 

CHLOROFORM 8.9 U 

CIS-1,2-DICHLOROETHENE 7.5 U 

ETHYLBENZENE 2.6 U 

M+P-XYLENES 4 U 

METHYLENE CHLORIDE 10 U 

O-XYLENE/STYRENE 13 U 

TETRACHLOROETHENE 0.35 U 

TOLUENE 2.6 U 

TRANS-l,2-DICHLOROETHENE 5.8 U 

TRICHLOROETHENE 2.4 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0035803215 0035803301 0035803302 

56.0 - 60.0' 0.0 - 4.0' 4.0 - 8.0' 

08/26/97 09/07/97 09/07/97 

OU3 OU3 OU3 
AOC32 AOC33 AOC33 

3.4 U 3 U 2.9 U 

0.41 U 0.36 U 0.35 U 

25 U 9.8 U 9.5 U 

8.6 U 7.6 U 7.5 U 

29 U 25 U 25 U 

17 U 15 UR 14 U 

17U 15 U 14 U 

16 U 14 U 14 U 

26 J 38 UR 37 U 

2.1 U 1.9 U 1.8 U 

0.67 U 0.59 U 0.58 U 

53 U 47 U 46 U 

26 U 23 UR 23 U 

0.53 U 0.47 U 0.46 U 

1.3 U 1.2 U 1.2 U 

9.1 U 8.1 U 7.9 U 

7.7 U 6.8 UR 6.6 U 

2.6 U 2.3 U 2.3 U 

4.1 U 3.6 U 3.5 U 

10 U 9.1 U 8.9 U 

13 U 12 U 12 U 

0.8 0.32 U 0.31 U 

2.6 U 2.3 U 2.3 U 

6 U 5.3 UR 5.2 U 

3.7 0.7 U 0.61 J 

Blank space indicates that the sample was not analyzed for this particular parameter, 
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0035803303 0035803304 

8.0 - 12.0' 12.0 - 16.0' 
09/07/97 09/08/97 

OU3 OU3 
AOC33 AOC33 

3.1 U 3.3 U 

0.35 U 0.39 U 

9.4 U 11 U 

7.4 U 8.4 U 

25 U 28 U 

66 U 16 UR 

14 U 16 U 

9.9 J 15 U 

37 U 42 UR 

1.8 U 2.1 U 

0.57 U 0.65 U 

45 U 51 U 

100 U 26 UR 

0.5 U 0.51 U 

1.1 U 1.3 U 

8.5 U 8.8 U 

6.6 U 7.4 UR 

2.3 U 2.6 U 

3.5 U 3.9 U 

8.8 U 10 U 

11 U 13 U 

0.31 U 0.35 U 

1.7 J 2.6 U 

21 U 5.8 UR 

0.68 U 0.77 U 



SAMPLE NUMBER: 003SB03214 
DEPTH (feet): 52.0 - 56.0' 
SAMPLE DATE: 08/26/97 
INVESTIGATION: OU3 
LOCATION: AOC32 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 47 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SB03215 003SB03301 003SB03302 

56.0 - 60.0' 0.0 - 4.0' 4.0 - 8.0' 
08/26/97 09/07/97 09/07/97 

OU3 OU3 OU3 
AOC32 AOC33 AOC33 

48 U 42 U 41 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

3 

003SB03303 003SB03304 

8.0 - 12.0' 12.0 - 16.0' 
09/07/97 09/08/97 

OU3 OU3 
AOC33 AOC33 

41 U 46 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (J,lg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

00388DP139 0038803401 0038803402 0038803403 

12.0 - 16.0' 0.0 - 4.0' 4.0 - 8.0' 8.0 - 12.0' 

09/08/97 07/29/97 07/29/97 07/29/97 

OU3 OU3 OU3 OU3 
AOC33 AOC34 AOC34 AOC34 

0038803304 -

3.2 U 2.8 U 5.6 5.9 

0.39 U 0.34 U 0.33 U 0.34 U 

10 U 9.3 U 9 U 9.2 U 

8.2 U 7.2 U 7 U 7.2 U 

27 U 24 U 23 U 24 U 

16 UR 14 U 14 U 14 U 

16 U 14 U 14 U 14 U 

15 U 13 U 13 U 13 U 

41 UR 36 U 35 U 36 U 

2 U 1.8 U 1.7 U 1.8 U 

0.64 U 0.56 U 0.55 U 0.56 U 

50 U 44 U 43 U 44 U 

25 UR 22 U 22 U 22 U 

0.5 U 0.44 U 0.9 0.95 

1.3 U 1.1 U 1.1 U 1.1 U 

8.7 U 7.7 U 16 16 

7.3 UR 6.4 U 6.3 U 6.4 U 

2.5 U 2.2 U 2.2 U 2.2 U 

3.9 U 3.4 U 3.3 U 3.4 U 

9.8 U 8.7 U 8.4 U 8.6 U 

13 U 11 U 11 U 11 U 

0.34 U 0.3 U 0.29 U 0.3 U 

2.5 U 2.2 U 2.2 U 2.2 U 

5.7 UR 5 U 4.9 U 5 U 

0.75 U 0.66 U 0.65 U 0.66 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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0038803404 0038803501 

12.0 - 16.0' 0.0 - 4.0' 
07/29/97 07/28/97 

OU3 OU3 
AOC34 AOC35 

2.9 U 2.7 U 

0.35 U 0.33 U 

9.5 U 8.9 U 

7.4 U 7 U 

25 U 23 U 

14 U 13 U 

14 U 13 U 

14 U 13 U 

37 U 35 U 

1.8 U 1.7 U 

0.58 U 0.54 U 

45 U 43 U 

23 U 21 U 

0.45 U 0.43 U 

1.2 U 1.1 U 

7.8 U 7.4 U 

6.6 U 6.2 U 

2.3 U 2.1 U 

3.5 U 3.3 U 

8.9 U 8.4 U 

12 U 11 U 

0.31 U 0.29 U 

2.3 U 2.1 U 

5.2 U 4.9 U 

0.68 U 1.4 



SAMPLE NUMBER: 003S8DP139 

DEPTH (feet): 12.0 - 16.0' 

SAMPLE DATE: 09/08/97 

INVESTIGATION: OU3 

LOCATION: AOC33 

FIELD DUPLICATE OF: 003S803304 

VOLATILES (lJg/kg) 

. IVINYL CHLORIDE 46 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S803401 003S803402 003S803403 

0.0 - 4.0' 4.0 - 8.0' 8.0 - 12.0' 

07/29/97 07/29/97 07/29/97 

OU3 OU3 OU3 
AOC34 AOC34 AOC34 

40 U 39 U 40 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

60 

OO3S803404 003S803501 

12.0 - 16.0' 0.0 - 4.0' 

07/29/97 07/28/97 

OU3 OU3 

AOC34 AOC35 

41 U 39 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

003S803502 

4.0 - 8.0' 

07/28/97 

OU3 
AOC35 

2 J 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S803503 003S803504 003S803505 

8.0 - 12.0' 12.0 - 16.0' 16.0 - 20.0' 
07/28/97 07/28/97 07/28/97 

OU3 OU3 OU3 
AOC35 AOC35 AOC35 

5.2 3.1 U 3.1 U 

0.47 U 0.34 U 0.37 U 0.38 U 

36 9.3 U 10 U 10 U 

10 U 7.3 U 7.9 U 8.1 U 

33 U 24 U 26 U 27 U 

19 U 14 U 15 U 15 U 

19 U 14 U 15 U 15 U 

18 U 13 U 15 U 15 U 

50 U 36 U 40 U 40 U 

2.5 U 1.8 U 2 U 2 U 

0.78 U 0.57 U 0.62 U 0.63 U 

61 U 45 U 48 U 49 U 

30 U 22 U 24 U 25 U 

0.33 J 0.84 0.48 U 0.49 U 

1.6 U 1.1 U 1.2 U 1.3 U 

5.6 J 15 8.4 U 8.5 U 

8.9 U 6.5 U 7 U 7.2 U 

3 U 2.2 U 2.4 U 2.5 U 

4.7 U 3.4 U 3.7 U 3.8 U 

12 U 8.7 U 9.5 U 9.6 U 

16 U 11 U 12 U 13 U 

1.1 0.3 U 0.33 U 0.34 U 

3 U 2.2 U 2.4 U 2.5 U 

6.9 U 5.1 U 5.5 U 5.6 U 

8 0.67 U 0.73 U 0.74 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S803506 003S8DP115 

20.0 - 24.0' 20.0 - 24.0' 
07/28/97 07/28/97 

OU3 OU3 
AOC35 AOC35 

003S803506 

3.4 U 2.9 U 

0.41 U 0.36 U 

11 U 9.7 U 

8.7 U 7.6 U 

29 U 25 U 

17 U 14 U 

17 U 14 U 

16 U 14 U 

44 U 38 U 

2.2 U 1.9 U 

0.68 U 0.59 U 

53 U 46 U 

27 U 23 U 

0.53 U 0.46 U 

1.4 U 1.2 U 

9.2 U 8 U 

7.7 U 6.7 U 

2.7 U 2.3 U 

4.1 U 3.6 U 

10 U 9 U 

14 U 12 U 

0.36 U 0.31 U 

2.7 U 2.3 U 

6.1 U 5.2 U 

0.8 U 0.69 U 



SAMPLE NUMBER: 0038603502 

DEPTH (feet): 4.0·80' 

SAMPLE DATE: 07/28/97 
INVESTIGATION: OU3 
LOCATION: AOC35 

FIELD DUPLICATE OF: 

VOLATILES (Ilg/kg) 

IVINYL CHLORIDE 55 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038603503 0038603504 0038603505 

8.0·12.0' 12.0·16.0' 16.0·20.0' 

07/28/97 07/28/97 07/28/97 

OU3 OU3 OU3 
AOC35 AOC35 AOC35 

40 U 44 U 45 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

0038603506 00386DP115 

20.0·24.0' 20.0·24.0' 
07/28/97 07/28/97 

OU3 OU3 
AOC35 AOC35 

0038603506 

48 U 42 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0035803507 003S803508 0035803509 003S803510 
24.0 - 280' 28.0 - 32.0' 32.0 - 36.0' 36.0 - 40.0' 
07/28/97 07/28/97 07/28/97 07/28/97 

OU3 OU3 OU3 OU3 
AOC35 AOC35 AOC35 AOC35 

3.1 U 3.5 U 3.2 U 3 U 

0.38 U 0.42 U 0.38 U 0.37 U 

10 U 11 U 10 U 10 U 

8 U 8.9 U 8.1 U 7.8 U 

27 U 30 U 27 U 26 U 

15 U 17 U 16 U 15 U 

15 U 17U 16 U 15 U 

15 U 16 U 15 U 14 U 

40 U 45 U 41 U 39 U 

2 U 2.2 U 2 U 1.9 U 

0.62 U 0.69 U 0.63 U 0.61 U 

49 U 55 U 50 U 77U 

25 U 27 U 25 U 24 U 

0.49 U 0.55 U 0.5 U 0.48 U 

1.2 U 1.4 U 1.3 U 1.2 U 

8.5 U 9.4 U 8.6 U 8.2 U 

7.1 U 7.9 U 7.2 U 6.9 U 

2.5 U 2.7 U 2.5 U 2.4 U 

3.8 U 4.2 U 3.8 U 3.7 U 

9.6 U 11 U 9.7 U 9.3 U 

12 U 14 U 13 U 12 U 

0.33 U 0.37 U 0.34 U 0.32 U 

2.5 U 2.7 U 2.5 U 2.4 U 

5.6 U 6.2 U 5.6 U 5.4 U 

0.74 U 0.82 U 0.57 J 0.71 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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0035803511 003S803512 
40.0 - 44.0' 44.0 - 48.0' 
07/28/97 07/28/97 

OU3 OU3 
AOC35 AOC35 

3.5 U 2.9 U 

0.42 U 0.35 U 

11 U 9.6 U 

9 U 7.5 U 

30 U 25 U 

17U 14 U 

17U 14 U 

16 U 14 U 

45 U 38 U 

2.2 U 1.9 U 

0.7 U 0.58 U 

55 U 46 U 

27 U 23 U 

0.55 U 0.46 U 

1.4 U 1.2 U 

9.4 U 7.9 U 

8 U 6.7 U 

2.7 U 2.3 U 

4.2 U 3.5 U 

11 U 9 U 

14 U 12 U 

0.37 U 0.31 U 

2.7 U 2.3 U 

6.2 U 5.2 U 

0.82 U 0.69 U 



SAMPLE NUMBER: 0035803507 

DEPTH (feet): 24.0 - 280' 

SAMPLE DATE: 07/28/97 

INVESTIGATION: aU3 
LOCATION: AOC35 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 45 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0035803508 0035803509 0035803510 

28.0 - 32.0' 32.0 - 36.0' 36.0 - 40.0' 

07/28/97 07/28/97 07/28/97 

aU3 aU3 aU3 

AOC35 AOC35 AOC35 

50 U 45 U 43 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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0035803511 0035803512 

40.0 - 44.0' 44.0 - 48.0' 

07/28/97 07/28/97 

aU3 aU3 

AOC35 AOC35 

50 U 42 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g'kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038803601 0038803602 0038803603 0038803604 

0.0 - 4.0' 4.0 - 80' 8.0 - 12.0' 12.0 - 16.0' 
08/12/97 08/12/97 08/12/97 08/12/97 

OU3 OU3 OU3 OU3 
AOC36 AOC36 AOC36 AOC36 

2.9 U 1.9 U 2.3 U 2.8 U 

0.35 U 0.23 U 0.28 U 0.35 U 

9.5 U 6.1 U 7.6 U 9.3 U 

7.5 U 4.8 U 5.9 U 7.3 U 

25 U 16 U 20 U 24 U 

14 U 9.1 U 11 U 14 U 

14 U 9.1 U 11 U 14 U 

14 U 8.7 U 11 U 13 U 

37 U 24 U 30 U 37 U 

1.8 U 1.2 U 1.5 U 1.8 U 

0.58 U 0.37 U 0.46 U 0.57 U 

46 U 29 U 36 U 45 U 

23 U 15 U 18 U 22 U 

0.46 U 0.29 U 0.36 U 0.45 U 

1.2 U 0.74 U 0.92 U 1.1 U 

7.9 U 5 U 6.2 U 7.7 U 

6.6 U 4.2 U 5.3 U 6.5 U 

2.3 U 1.5 U 1.8 U 2.2 U 

3.5 U 2.3 U 2.8 U 3.5 U 

8.9 U 5.7 U 7.1 U 8.7 U 

12 U 7.4 U 9.2 U 11 U 

0.31 U 0.2 U 0.25 U 0.3 U 

2.3 U 1.5 U 1.8 U 2.2 U 

3.1 J 3.3 U 2.1 J 5.1 U 

0.68 U 0.44 U 0.54 U 0.67 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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0038803606 0038803701 

20.0 - 24.0' 0.0 - 4.0' 
08/12/97 08/06/97 

OU3 OU3 
AOC36 AOC37 

3.6 U 5.8 U 

0.44 U 0.71 U 

12 U 38 U 

9.2 U 15 U 

31 U 50 U 

18 U 29 U 

18 U 29 U 

17U 27 U 

46 U 75 U 

2.3 U 3.7 U 

0.72 U 1.2 U 

56 U 92 U 

28 U 46 U 

0.56 U 0.92 U 

1.4 U 2.3 U 

9.7 U 16 U 

8.2 U 13 U 

2.8 U 4.6 U 

4.4 U 7.1 U 

11 U 18 U 

14 U 23 U 

0.38 U 1.2 

2.8 U 4.6 U 

6.4 U 10 U 

0.85 U 1.7 



SAMPLE NUMBER: 003S803601 

DEPTH (feet): 00 - 40' 

SAMPLE DATE: 08/12/97 
INVESTIGATION: OU3 
LOCATION: AOC36 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 41 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S803602 003S803603 003S803604 

4.0 - 80' 8.0 - 12.0' 12.0 - 16.0' 

08/12/97 08/12/97 08/12/97 

OU3 OU3 OU3 
AOC36 AOC36 AOC36 

27 U 33 U 41 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

6£ 

003S803606 003S803701 

20.0 - 24.0' 0.0 - 4.0' 

08/12/97 08/06/97 

OU3 OU3 
AOC36 AOC37 

51 U 83 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1 ,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE . 
BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

0035803704 

12.0-160' 
08/06/97 

OU3 
AOC37 

2.9 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0035803706 0035803708 0035803709 

20.0 - 240' 28.0 - 32.0' 32.0 - 36.0' 
08/06/97 08/06/97 08/06/97 

OU3 OU3 OU3 
AOC37 AOC37 AOC37 

3 U 2.3 U 3.5 U 

0.35 U 0.36 U 0.28 U 0.42 U 

9.4 U 9.7 U 7.4 U 11 U 

7.3 U 7.6 U 5.8 U 9 U 

24 U 25 U 19 U 30 U 

14 U 15 U 11 U 17U 

14 U 15 U 11 U 17U 

13 U 14 U 11 U 16 U 

37 U 38 U 29 U 45 U 

1.8 U 1.9 U 1.4 U 2.2 U 

0.57 U 0.59 U 0.45 U 0.7 U 

47 U 46 U 36 U 55 U 

22 U 23 U 18 U 27 U 

0.45 U 0.46 U 0.36 U 0.55 U 

1.1 U 1.2 U 0.91 U 1.4 U 

7.7 U 8 U 6.2 U 9.5 U 

6.5 U 6.8 U 5.2 U 8 U 

2.2 U 2.3 U 1.8 U 2.7 U 

3.5 U 3.6 U 2.8 U 4.2 U 

8.8 U 9.1 U 7 U 11 U 

11 U 12 U 9.1 U 14 U 

0.31 U 0.32 U 0.24 U 0.37 U 

2.2 U 2.3 U 1.8 U 2.7 U 

5.1 U 5.3 U 4 U 6.2 U 

0.67 U 0.7 U 0.4 J 0.82 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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0035803801 003S803802 

0.0 - 4.0' 4.0 - 8.0' 
07/23/97 07/23/97 

OU3 OU3 
AOC38 AOC38 

5.1 U 5.1 U 

0.39 U 0.37 U 

10 U 28 U 

8.2 U 7.9 U 

27 U 26 U 

16 U 15 U 

16 U 15 U 

15 U 15 U 

41 U 40 U 

2 U 2 U 

0.64 U 0.62 U 

50 U 28 J 

25 U 24 U 

0.81 U 0.81 U 

1.3 U 1.2 U 

14 U 14 U 

7.3 U 7 U 

2.5 U 2.4 U 

3.9 U 3.7 U 

9.8 U 9.5 U 

13 U 12 U 

0.34 U 0.9 

2.5 U 2.4 U 

5.7 U 5.5 U 

1.3 1.8 



SAMPLE NUMBER: 003S803704 

DEPTH (feet): 12.0 - 16.0' 

SAMPLE DATE 08/06/97 

INVESTIGATION: OU3 

LOCATION: AOC37 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 41 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S803706 003S803708 003S803709 

20.0 - 240' 28.0 - 32.0' 32.0 - 36.0' 

08/06/97 08/06/97 08/06/97 

OU3 OU3 OU3 

AOC37 AOC37 AOC37 

42 U 32 U 50 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003S803801 003S803802 

0.0 - 4.0' 4.0 - 8.0' 

07/23/97 07/23/97 

OU3 OU3 

AOC38 AOC38 

45 U 44 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1· TRICHLOROETHANE 

1,1,2,2· TETRACHLOROETHANE 

1,1,2· TRICHLOROETHANE 

1,1·DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4·METHYL-2·PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2·DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O·XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS·l,2-DICHLOROETHENE 

TRICHLOROETHENE 

003S903603 
8.0·12.0' 
07/23/97 

OU3 
AOC38 

4 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S903604 003S903605 003S903607 

12.0·16.0' 16.0·20.0' 24.0 - 28.0' 
07/23/97 07/23/97 07/23/97 

OU3 OU3 OU3 
AOC38 AOC38 AOC38 

4.1 U 4.5 U 4.8 U 

0.39 U 0.34 U 0.35 U 0.39 U 

11 U 9.1 U 9.4 U 10 U 

8.3 U 7.1 U 7.4 U 8.2 U 

28 U 24 U 25 U 27 U 

16 U 14 U 14 U 16 U 

16 U 14 U 14 U 16 U 

15 U 13 U 14 U 15 U 

41 U 36 U 37 U 41 U 

2 U 1.8 U 1.8 U 2 U 

0.64 U 0.55 U 0.57 U 0.64 U 

50 U 44 U 45 U 50 U 

25 U 22 U 23 U 25 U 

0.64 U 0.67 U 0.72 U 0.77 U 

1.3 U 1.1 U 1.1 U 1.3 U 

11 U 11 U 12 U 13 U 

7.3 U 6.3 U 6.6 U 7.3 U 

2.5 U 2.2 U 2.3 U 2.5 U 

3.9 U 3.4 U 3.5 U 3.9 U 

9.9 U 8.5 U 8.8 U 9.8 U 

13 U 11 U 11 U 13 U 

0.34 U 0.3 U 0.31 U 0.34 U 

2.5 U 2.2 U 2.3 U 2.5 U 

5.7 U 4.9 U 5.1 U 5.7 U 

0.76 U 0.65 U 0.36 J 1.8 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S9DP106 003S903606 

24.0 - 28.0' 28.0 - 32.0' 
07/23/97 07/23/97 

OU3 OU3 
AOC38 AOC38 
003S903607 

3.7 U 4.2 U 

0.32 U 0.36 U 

8.7 U 16 

6.8 U 7.7 U 

23 U 26 U 

13 U 15 U 

13 U 15 U 

13 U 14 U 

34 U 39 U 

1.7U 1.9 U 

0.53 U 0.6 U 

42 U 47 U 

21 U 24 U 

0.59 U 0.68 U 

1.1 U 1.2 U 

10 U 12 U 

6.1 U 6.9 U 

2.1 U 2.4 U 

3.2 U 3.6 U 

8.2 U 9.2 U 

11 U 12 U 

0.28 U 0.52 

2.1 U 2.4 U 

4.7 U 5.4 U 

3.3 14 J 



SAMPLE NUMBER: 003S803803 

DEPTH (feet): 8.0 - 120' 

SAMPLE DATE: 07/23/97 

INVESTIGATION: OU3 

LOCATION: AOC38 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 46 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S803804 003S803805 003S803807 

12.0 - 16.0' 16.0 - 20.0' 24.0 - 28.0' 

07/23/97 07/23/97 07/23/97 

OU3 OU3 OU3 

AOC38 AOC38 AOC38 

40 U 41 U 46 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003S8DP108 003S803808 

24.0 - 28.0' 28.0 - 32.0' 

07/23/97 07/23/97 

OU3 OU3 

AOC38 AOC38 

003S803807 

38 U 43 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (1I9/k9) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S803810 003S803811 003S803812 003S803814 

36.0 - 400' 40.0 - 44.0' 44.0 - 48.0' 52.0 - 56.0' 
07/23/97 07/23/97 07/23/97 07/23/97 

OU3 OU3 OUJ OU3 
AOC38 AOC38 AOC38 AOC38 

4.6 U 4.2 U 5.2 U 3.7 U 

0.38 U 0.36 U 0.42 U 0.38 U 

17U 11 17 10 U 

8.2 U 7.6 U 9 U 8 U 

27 U 25 U 30 U 27 U 

16 U 14 U 17U 15 U 

16 U 14 U 17 U 15 U 

15 U 14 U 16 U 15 U 

41 U 38 U 45 U 40 U 

2 U 1.9 U 2.2 U 2 U 

0.63 U 0.59 U 0.7 U 0.63 U 

50 U 46 U 55 U 49 U 

25 U 23 U 27 U 25 U 

0.74 U 0.68 U 0.83 U 0.6 U 

1.3 U 1.2 U 1.4 U 1.3 U 

13 U 12 U 14 U 10 U 

7.2 U 6.7 U 8 U 7.2 U 

2.5 U 2.3 U 2.7 U 2.5 U 

3.8 U 3.6 U 4.2 U 3.8 U 

9.7 U 9 U 11 U 9.6 U 

13 U 12 U 14 U 13 U 

0.53 0.34 0.54 0.34 U 

2.5 U 2.3 U 2.7 U 2.5 U 

5.7 U 5.2 U 6.2 U 5.6 U 

11 J 1.5 2.4 20 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S803901 003S803902 

0.0 - 4.0' 4.0 - 8.0' 
09/25/97 09/25/97 

OU3 OU3 
AOC39 AOC39 

3.5 U 3.6 U 

0.43 U 0.43 U 

12 U 12 U 

9 U 9.2 U 

30 U 31 U 

17U 18 U 

17U 18 U 

17U 17 U 

45 U 46 U 

2.2 U 2.3 U 

0.7 U 0.71 U 

55 U 56 U 

28 U 28 U 

0.55 U 0.56 U 

1.4 U 1.4 U 

9.5 U 9.7 U 

8 U 8.2 U 

2.8 U 2.8 U 

4.3 U 4.3 U 

11 U 11 U 

14 U 14 U 

0.38 U 0.38 U 

2.8 U 2.8 U 

6.3 U 6.4 U 

0.88 1.1 



SAMPLE NUMBER: 0038803810 

DEPTH (feet): 36.0 - 40.0' 

SAMPLE DATE: 07/23/97 

INVESTIGATION: OU3 
LOCATION: AOC38 
FIELD DUPLICATE OF: 

VOLATILES (l.Ig/kg) 

IVINYL CHLORIDE 45 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038803811 0038803812 0038803814 

40.0 - 44.0' 44.0 - 48.0' 52.0 - 56.0' 

07/23/97 07/23/97 07/23/97 

OU3 OU3 OU3 
AOC38 AOC38 AOC38 

42 U 50 U 45 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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0038803901 0038803902 
0.0 - 4.0' 4.0 - 8.0' 
09/25/97 09/25/97 

OU3 OU3 
AOC39 AOC39 

50 U 51 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2: TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

003S803903 

8.0 - 120' 

09/25/97 

OU3 
AOC39 

4.6 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S803904 003S803905 003S804602 

12.0 - 160' 16.0 - 200' 4.0 - 8.0' 

09/25/97 09/25/97 09/19/97 

OU3 OU3 OU3 
AOC39 AOC39 AOC46 

3.3 U 3.6 U 3.2 U 

0.43 U 0.35 U 0.4 U 0.38 U 

12 U 9.3 U 11 U 10 U 

92 U 7.3 U 8.4 U 8.1 U 

31 U 24 U 28 U 27 U 

18 U 14 U 16 U 16 U 

18 U 14 U 16 U 16 U 

17 U 13 U 15 U 15 U 

46 U 37 U 42 U 41 U 

2.3 U 1.8 U 2.1 U 2 U 

072 U 0.57 U 0.66 U 0.63 U 

56 U 45 U 51 U 50 U 

28 U 22 U 26 U 25 U 

0.73 U 0.52 U 0.58 U 0.5 U 

1.4 U 1.1 U 1.3 U 1.3 U 

13 U 9 U 10 U 8.6 U 

8.2 U 6.5 U 7.5 U 7.2 U 

2.8 U 2.2 U 2.6 U 2.5 U 

4.3 U 3.5 U 4 U 3.8 U 

11 U 8.7 U 10 U 9.7 U 

14 U 11 U 13 U 13 U 

0.38 U 0.3 U 0.35 U 0.34 U 

2.8 U 2.2 U 2.6 U 2.5 U 

6.4 U 5.1 U 5.9 U 5.7 U 

4.7 0.67 U 0.8 0.75 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S804603 003S804604 

8.0 - 12.0' 12.0 - 16.0' 
09/19/97 09/19/97 

OU3 OU3 
AOC46 AOC46 

3.3 U 2.9 U 

0.4 U 0.36 U 

11 U 9.6 U 

8.6 U 7.6 U 

29 U 25 U 

16 U 14 U 

16 U 14 U 

16 U 14 U 

43 U 38 U 

2.1 U 1.9 U 

0.67 U 0.59 U 

52 U 46 U 

26 U 23 U 

0.52 U 0.46 U 

1.3 U 1.2 U 

9 U 8 U 

7.6 U 6.7 U 

2.6 U 2.3 U 

4 U 3.6 U 

10 U 9 U 

13 U 12 U 

0.36 U 0.31 U 

2.6 U 2.3 U 

5.9 U 5.2 U 

1.2 0.88 



SAMPLE NUMBER: 0038803903 

DEPTH (feet): B.O - 12.0' 

SAMPLE DATE: 09/25/97 

INVESTIGATION: OU3 

LOCATION: AOC39 

FIELD DUPLICATE OF: 

VOLATILES (J-Ig/kg) 

IVINYL CHLORIDE 51 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038803904 0038803905 0038804602 

12.0 - 16.0' 16.0 - 20.0' 4.0 - B.O' 
09/25/97 09/25/97 09/19/97 

OU3 OU3 OU3 

AOC39 AOC39 AOC46 

41 U 47 U 45 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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0038804603 0038804604 

B.O - 12.0' 12.0 - 16.0' 

09/19/97 09/19/97 

OU3 OU3 

AOC46 AOC46 

4B U 42 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (iJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l.2~DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

003SBDP144 

12.0 - 16.0' 
09/19/97 

OU3 
AOC46 

003SB04604 

3 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SB04701 003SB04702 003SB04703 

0.0 - 4.0' 4.0 - 8.0' 8.0 - 12.0' 

09/23/97 09/23/97 09/23/97 

OU3 OU3 OU3 
AOC47 AOC47 AOC47 

3.4 U 3.2 U 3.2 U 

0.37 U 0.42 U 0.38 U 0.39 U 

10 U 11 U 10 U 11 U 

7.8 U 8.8 U 8.1 U 8.3 U 

26 U 29 U 27 U 28 U 

15 U 17U 16 U 16 U 

15 U 17U 16 U 16 U 

14 U 16 U 15 U 15 U 

39 U 44 U 41 U 41 U 

1.9 U 2.2 U 2 U 2.1 U 

0.61 U 0.69 U 0.63 U 0.65 U 

48 U 54 U 50 U 51 U 

24 U 27 U 25 U 25 U 

0.48 U 0.54 U 0.5 U 0.51 U 

1.2 U 1.4 U 1.3 U 1.3 U 

8.3 U 9.3 U 8.6 U 8.8 U 

7 U 7.9 U 7.2 U 7.4 U 

2.4 U 2.7 U 2.5 U 2.5 U 

3.7 U 4.2 U 3.8 U 3.9 U 

9.4 U 11 U 9.7 U 9.9 U 

12 U 14 U 13 U 13 U 

0.33 U 0.37 U· 0.34 U 0.35 U 

2.4 U 2.7 U 2.5 U 2.5 U 

5.4 U 6.1 U 5.6 U 5.8 U 

0.72 J 0.81 U 0.74 U 0.76 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003SB04704 003SB04705 

12.0 - 16.0' 16.0 - 20.0' 
09/23/97 09/23/97 

OU3 OU3 
AOC47 AOC47 

2.9 U 2.9 U 

0.35 U 0.35 U 

9.5 U 9.6 U 

7.5 U 7.5 U 

25 U 25 U 

14 U 14 U 

14 U 14 U 

14 U 14 U 

37 U 37 U 

1.8 U 1.9 U 

0.58 U 0.58 U 

46 U 46 U 

23 U 23 U 

0.46 U 0.46 U 

1.2 U 1.2 U 

7.9 U 7.9 U 

6.6 U 6.7 U 

2.3 U 2.3 U 

3.5 U 3.5 U 

8.9 U 8.9 U 

12 U 12 U 

0.31 U 0.31 U 

2.3 U 2.3 U 

5.2 U 5.2 U 

0.68 U 0.69 U 



SAMPLE NUMBER: 003S8DP144 

DEPTH (feet): 12.0 - 16.0' 

SAMPLE DATE: 09/19/97 

INVESTIGATION: OU3 

LOCATION: AOC46 

FIELD DUPLICATE OF: 003S804604 

VOLATILES (lJg/kg) 

/VINYL CHLORIDE 44 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S804701 003S804702 003S804703 

0.0 - 40' 4.0 - 8.0' 8.0 - 12.0' 

09/23/97 09/23/97 09/23/97 

OU3 OU3 OU3 

AOC47 AOC47 AOC47 

49 U 45 U 46 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S804704 003S804705 

12.0 - 16.0' 16.0 - 20.0' 

09/23/97 09/23/97 

OU3 OU3 

AOC47 AOC47 

41 U 42 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (l.Ig/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038804706 0038804708 0038804709 00388DP148 

20.0 - 240' 28.0 - 32.0' 32.0 - 36.0' 32.0 - 360' 

09/23/97 09/23/97 09/23/97 09/23/97 

OU3 OU3 OU3 OU3 
AOC47 AOC47 AOC47 AOC47 

0038804709 

3.6 U 3.6 U 3.9 U 3.5 U 

0.43 U 0.43 U 0.48 U 0.43 U 

12 U 12 U 13 U 12 U 

9.1 U 9.1 U 10 U 9 U 

30 U 30 U 34 U 30 U 

18 U 18 U 19 U 17U 

18 U 18 U 19 U 17U 

17U 17U 19 U 17U 

46 U 46 U 51 U 45 U 

2.3 U 2.3 U 2.5 U 2.2 U 

0.71 U 0.71 U 0.79 U 0.7 U 

56 U 56 U 62 U 55 U 

28 U 28 U 31 U 28 U 

0.56 U 0.56 U 0.62 U 0.55 U 

1.4 U 1.4 U 1.6 U 1.4 U 

9.6 U 9.7 U 11 U 9.5 U 

8.1 U 9.3 10 5.2 J 

2.8 U 2.8 U 3.1 U 2.8 U 

OU 4.3 U 4.8 U 4.3 U 

11 U 11 U 12 U 11 U 

14 U 14 U 16 U 14 U 

0.38 U 0.38 U 0.42 U 0.38 U 

2.8 U 2.8 U 3.1 U 2.8 U 

6.3 U 10 7.6 4.3 J 

2 57 8.2 5.9 

Blank space indicates that the sample was not analyzed for this particular parameter. 

T 

0038804710 0038804711 

36.0 - 40.0' 40.0 - 44.0' 
09/23/97 09/23/97 

OU3 OU3 
AOC47 AOC47 

3.6 U 3.6 U 

0.44 U 0.44 U 

12 U 12 U 

9.3 U 9.3 U 

31 U 31 U 

18 U 18 U 

18 U 18 U 

17 U 17U 

46 U 47 U 

2.3 U 2.3 U 

0.72 U 0.72 U 

57 U 57 U 

28 U 28 U 

0.57 U 0.57 U 

1.4 U 1.4 U 

9.8 U 9.8 U 

9.4 11 

2.8 U 2.8 U 

4.4 U 4.4 U 

11 U 11 U 

14 U 14 U 

0.39 U 0.39 U 

2.8 U 2.8 U 

6.6 13 

10 4.4 



SAMPLE NUMBER: 003S804706 

DEPTH (feet): 20.0 - 240' 

SAMPLE DATE: 09/23/97 

INVESTIGATION: OL!3 
LOCATION: AOC47 

FIELD DUPLICATE OF: 

VOLATILES (lIg/kg) 

IVINYL CHLORIDE 51 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S804708 003S804709 003S8DP148 

28.0 - 320' 32.0 - 36.0' 32.0 - 36.0' 

09/23/97 09/23/97 09/23/97 

OU3 OU3 OU3 
AOC47 AOC47 AOC47 

003S804709 

51 U 56 U 50 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S804710 003S804711 

36.0 - 40.0' 40.0 - 44.0' 

09/23/97 09/23/97 

OU3 OU3 
AOC47 AOC47 

51 U 52 U 



SAMPLE NUMBER: 
DEPTH (feel): 

SAMPLE DATE 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

003S804712 

44.0 - 48.0' 

09/23/97 

OU3 
AOC47 

3.7 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S805001 003S805002 003S805003 

00 - 4.0' 4.0 - 8.0' 8.0 - 12.0' 
09/24/97 09/24/97 09/24/97 

OU3 OU3 OU3 
AOC5o AOC50 AOC50 

3.6 U 3.4 U 3.2 U 

0.45 U 0.4 U 0.42 U 0.37 U 

12 U 11 U 11 U 10 U 

9.6 U 8.5 U 8.8 U 7.8 U 

32 U 28 U 29 U 26 U 

18 U 16 U 17U 15 U 

18 U 16 U 17 U 15 U 

18 U 16 U 16 U 14 U 

48 U 43 U 44 U 39 U 

2.4 U 2.1 U 2.2 U 1.9 U 

0.75 U 0.66 U 0.69 U 0.61 U 

59 U 52 U 54 U 48 U 

29 U 26 U 27 U 24 U 

0.59 U 0.57 U 0.54 U 0.51 U 

1.5 U 1.3 U 1.4 U 1.2 U 

10 U 9.9 U 9.3 U 8.8 U 

4.8 J 7.6 U 7.8 U 7 U 

2.9 U 2.6 U 2.7 U 2.4 U 

4.5 U 4 U 4.2 U 3.7 U 

11 U 10 U 11 U 9.4 U 

15 U 13 U 14 U 12 U 

0.4 U 0.36 U 0.37 U 0.33 U 

2.9 U 2.6 U 2.7 U 2.4 U 

7.4 5.9 U 6.1 U 5.4 U 

5.2 J 0.54 J 0.81 U 0.72 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003S805004 003S805005 

12.0 - 16.0' 16.0 - 20.0' 

09/24/97 09/24/97 

OU3 OU3 
AOC5o AOC50 

3.2 U 3.3 U 

0.37 U 0.4 U 

9.9 U 11 U 

7.8 U 8.4 U 

26 U 28 U 

15 U 16 U 

15 U 16 U 

14 U 15 U 

39 U 42 U 

1.9 U 2.1 U 

0.61 U 0.65 U 

48 U 51 U 

24 U 26 U 

0.51 U 0.51 U 

1.2 U 1.3 U 

8.7 U 8.8 U 

6.9 U 7.4 U 

2.4 U 2.6 U 

3.7 U 4 U 

9.3 U 10 U 

12 U 13 U 

0.32 U 0.35 U 

2.4 U 2.6 U 

5.4 U 5.8 U 

0.71 U 0.77 U 



SAMPLE NUMBER: 0038804712 

DEPTH (feet): 44.0 - 480' 

SAMPLE DATE: 09/23/97 

INVESTIGATION: OU3 

LOCATION: AOC47 

FIELD DUPLICATE OF: 

VOLATILES (l.Ig/kg) 

IVINYL CHLORIDE 53 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038805001 0038805002 0038805003 

0.0 - 40' 4.0 - 8.0' 8.0 - 12.0' 

09/24/97 09/24/97 09/24/97 

OU3 OU3 OU3 

AOC50 AOC50 AOC50 

47 U 49 U 44 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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0038805004 0038805005 

12.0 - 16.0' 16.0 - 20.0' 

09/24/97 09/24/97 

OU3 OU3 

AOC50 AOC50 

43 U 46 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S805006 003S8DP149 003S805007 003S805008 

20.0 - 240' 20.0 - 24.0' 24.0 - 28.0' 28.0 - 32.0' 

09/24/97 09/24/97 09/24/97 09/24/97 

OU3 OU3 OU3 OU3 
AOC50 AOC50 AOC50 AOC50 

003S805006 

3.9 U 3.6 U 3.6 U 3.7 U 

0.47 U 0.44 U 0.44 U 0.45 U 

13 U 12 U 12 U 12 U 

10 U 9.4 U 9.3 U 9.6 U 

33 U 31 U 31 U 32 U 

19 U 18 U 18 U 18 U 

19 U 18 U 18 U 18 U 

18 U 17U 17 U 18 U 

50 U 47 U 47 U 48 U 

2.5 U 2.3 U 2.3 U 2.4 U 

0.78 U 0.73 U 0.73 U 0.75 U 

61 U 57 U 57 U 59 U 

31 U 29 U 29 U 29 U 

0.61 U 0.57 U 0.57 U 0.59 U 

1.6 U 1.5 U 1.5 U 1.5 U 

11 U 9.9 U 9.9 U 10 U 

8.9 U 16 8.3 U 16 J 

3.1 U 2.9 U 2.9 U 2.9 U 

4.7 U 4.4 U 4.4 U 4.5 U 

12 U 11 U 11 U 6.6 J 

16 U 15 U 15 U 15 U 

0.42 U 0.39 U 0.39 U 0.4 U 

3.1 U 2.9 U 2.9 U 2.9 U 

6.9 U 42 6.5 U 17 

2.3 1.8 1.2 3 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003S805009 OO3S805010 

32.0 - 36.0' 36.0 - 40.0' 
09/24/97 09/24/97 

OU3 OU3 
AOC50 AOC50 

3.6 U 3.6 U 

0.43 U 0.43 U 

12 U 12 U 

9.1 U 9.2 U 

30 U 31 U 

18 U 18 U 

18 U 18 U 

17U 17U 

46 U 46 U 

2.3 U 2.3 U 

0.71 U 0.71 U 

56 U 56 U 

28 U 28 U 

0.56 U 0.56 U 

1.4 U 1.4 U 

9.7 U 9.7 U 

46 13 

2.8 U 2.8 U 

4.3 U 4.3 U 

11 U 11 U 

14 U 14 U 

0.38 U 0.38 U 

2.8 U 2.8 U 

23 6 J 

12 3.7 J 



SAMPLE NUMBER: 0038805006 

DEPTH (feet): 20.0 - 24.0' 

SAMPLE DATE: 09/24/97 

INVESTIGATION: OU3 

LOCATION: AOC50 

FIELD DUPLICATE OF: 

VOLATILES (tJg/kg) 

IVINYL CHLORIDE 55 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

00388DP149 0038805007 0038805008 

20.0 - 24.0' 24.0 - 28.0' 28.0 - 32.0' 

09/24/97 09/24/97 09/24/97 

OU3 OU3 OU3 

AOC50 AOC50 AOC50 

0038805006 

52 U 52 U 54 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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0038805009 0038805010 

32.0 - 36.0' 36.0 - 40.0' 

09/24/97 09/24/97 

OU3 OU3 

AOC50 AOC50 

51 U 51 U 



SAMPLE NUMBER: 0035805011 

DEPTH (feet): 40.0 - 440' 
SAMPLE DATE: 09/24/97 
INVESTIGATION: OU3 
LOCATION: AOC50 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 3.8 U 

1,1,2,2-TETRACHLOROETHANE 2.5 U 

1,1,2-TRICHLOROETHANE 12 U 

1,1-DICHLOROETHENE 9.7 U 

1,2-DICHLOROETHANE 32 U 

2-BUTANONE 19 U 

2-HEXANONE 99 U 

4-METHYL-2-PENTANONE 18 U 

ACETONE 48 U 

BENZENE 2.4 U 

BROMOFORM 4 U 

BROMOMETHANE 59 U 

CARBON DISULFIDE 30 U 

CARBON TETRACHLORIDE 0.59 U 

CHLOROBENZENE 8.1 U 

CHLOROFORM 10 U 

CIS-l,2-DICHLOROETHENE 34 

ETHYLBENZENE 16 U 

M+P-XYLENES 25 U 

METHYLENE CHLORIDE 12 U 

O-XYLENE/STYRENE 81 U 

TETRACHLOROETHENE 0.4 U 

TOLUENE 3 U 

TRANS-l,2-DICHLOROETHENE 24 

TRICHLOROETHENE 21 J 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0035805401 0035805402 0035805403 

0.0 - 40' 4.0 - 8.0' 8.0 - 12.0' 
08/04/97 08/04/97 08/04/97 
OU3 OU3 OU3 
AOC54 AOC54 AOC54 

3 U 3.5 U 3.1 U 

0.36 U 0.36 U 0.38 U 

9.8 U 9.8 U 10 U 

7.6 U 16 8 U 

25 U 25 U 27 U 

15 U 15 U 15 U 

15 U 15 U 15 U 

14 U 14 U 15 U 

38 U 38 U 40 U 

1.9 U 1.9 U 2 U 

0.59 U 0.59 U 0.62 U 

47 U 47 U 49 U 

23 U 23 U 24 U 

0.47 U 0.55 U 0.49 U 

1.2 U 1.2 U 1.2 U 

8.1 U 9.5 U 8.4 U 

6.8 U 6.8 U 7.1 U 

2.3 U 2.3 U 2.4 U 

3.6 U 3.6 U 3.8 U 

9.1 U 9.1 U 9.5 U 

12 U 12 U 12 U 

0.32 U 0.32 U 0.33U 

2.3 U 2.3 U 2.4 U 

5.3 U 5.3 U 5.5 U 

0.7 U 0.77 0.73 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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0035805404 0035805405 

12.0 - 16.0' 16.0 - 20.0' 
08/04/97 08/04/97 
OU3 OU3 
AOC54 AOC54 

3.2 U 3.1 U 

0.39 U 0.38 U 

10 U 10 U 

8.2 U 8.1 U 

27 U 27 U 

16 U 15 U 

16 U 15 U 

15 U 15 U 

41 U 40 U 

2 U 2 U 

0.64 U 0.63 U 

50 U 49 U 

25 U 25 U 

0.5 U 0.49 U 

1.3 U 1.3 U 

8.6 U 8.5 U 

7.3 U 7.2 U 

2.5 U 2.5 U 

3.9 U 3.8 U 

9.8 U 9.6 U 

13 U 13 U 

0.34 U 0.34 U 

2.5 U 2.5 U 

5.7 U 5.6 U 

0.75 U 0.74 U 



SAMPLE NUMBER: 003S805011 

DEPTH (feet): 40.0 - 440' 

SAMPLE DATE: 09/24/97 

INVESTIGATION: OU3 
LOCATION: AOC50 

FIELD DUPLICATE OF: 

VOLATILES (l.Ig/kg) 

IVINYL CHLORIDE 54 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S805401 003S805402 003S805403 

0.0 - 4.0' 4.0 - 8.0' 8.0 - 12.0' 

08/04/97 08/04/97 08/04/97 

OU3 OU3 OU3 
AOC54 AOC54 AOC54 

42 U 42 U 44 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S805404 003S805405 

12.0 - 16.0' 16.0 - 20.0' 

08/04/97 08/04/97 

OU3 OU3 
AOC54 AOC54 

45 U 45 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

003S805406 

20.0 - 240' 

08/04/97 

OU3 
AOC54 

2.7 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S805407 003S8DPl16 003S805408 

24.0 - 28.0' 24.0 - 28.0' 28.0 - 32.0' 
08/04/97 08/04/97 08/04/97 

OU3 OU3 OU3 
AOC54 AOC54 AOC54 

003S805407 

3.7 U 3.3 U 3.3 U 

0.32 U 0.45 U 0.4 U 0.4 U 

8.7 U 12 U 11 U 11 U 

6.8 U 9.4 U 8.4 U 8.5 U 

23 U 31 U 28 U 28 U 

13 U 18 U 16 U 16 U 

13 U 18 U 16 U 16 U 

13 U 17U 15 U 16 U 

34 U 47 U 42 U 42 U 

1.7 U 2.3 U 2.1 U 2.1 U 

0.53 U 0.73 U 0.65 U 0.66 U 

42 U 58 U 51 U 52 U 

21 U 29 U 26 U 26 U 

0.42 U 0.58 U 0.51 U 0.52 U 

1.1 U 1.5 U 1.3 U 1.3 U 

7.2 U 9.9 U 8.9 U 8.9 U 

6.1 U 8.4 U 7.5 U 7.5 U 

2.1 U 2.9 U 2.6 U 2.6 U 

3.2 U 4.5 U 4 U 4 U 

8.2 U 11 U 10 U 10 U 

11 U 15 U 13 U 13 U 

0.29 U 0.39 U 0.35 U 0.35 U 

2.1 U 2.9 U 2.6 U 2.6 U 

4.8 U 6.5 U 5.8 U 5.9 U 

0.63 U 2.3 1.1 1.7 

Blank space indicates that the sample was not analyzed for this particular parameter, 

,5 

003S805409 OO3S805410 

32.0 - 36.0' 36.0 - 40.0' 
08/04/97 08/04/97 

OU3 OU3 
AOC54 AOC54 

3.4 U 2.9 U 

0.41 U 0.35 U 

11 U 9.6 U 

8.7 U 7.5 U 

29 U 25 U 

17U 14 U 

17 U 14 U 

16 U 14 U 

43 U 38 U 

2.1 U 1.9 U 

0.68 U 0.58 U 

53 U 46 U 

27 U 23 U 

0.53 U 0.46 U 

1.4 U 1.2 U 

9.2 U 7.9 U 

7.7 U 6.7 U 

2.7 U 2.3 U 

4.1 U 3.5 U 

10 U 9 U 

14 U 12 U 

0.36 U 0.31 U 

2.7 U 2.3 U 

6 U 5.2 U 

1.8 1.4 



SAMPLE NUMBER: 0038805406 

DEPTH (feet): 20.0 - 24.0' 

SAMPLE DATE: 08/04/97 
INVESTIGATION: OU3 

LOCATION: AOC54 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 38 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038805407 00388DP116 0038805408 

24.0 - 280' 24.0 - 28.0' 28.0 - 32.0' 

08/04/97 08/04/97 08/04/97 

OU3 OU3 OU3 

AOC54 AOC54 AOC54 

0038905407 

52 U 47 U 47 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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0038805409 0038905410 

32.0 - 36.0' 36.0 - 40.0' 

08/04/97 08/04/97 

OU3 OU3 
AOC54 AOC54 

48 U 42 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJglkg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENEISTYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

0038805411 

40.0 - 440' 
08/04/97 

OU3 
AOC54 

3.2 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038805412 0038805413 0038805414 

44.0 - 48.0' 48.0 - 52.0' 52.0 - 56.0' 
08/04/97 08/04/97 08/04/97 

OU3 OU3 OU3 
AOC54 AOC54 AOC54 

3.7 U 2.8 U 3.3 U 

0.39 U 0.45 U 0.34 U 0.4 U 

10 U 12 U 9.1 U 11 U 

8.2 U 9.6 U 7.1 U 8.4 U 

27 U 32 U 24 U 28 U 

16 U 18 U 14 U 16 U 

16 U 18 U 14 U 16 U 

15 U 18 U 13 U 15 U 

41 U 48 U 36 U 42 U 

2 U 2.4 U 1.8 U 2.1 U 

0.64 U 0.75 U 0.56 U 0.66 U 

50 U 59 U 44 U 52 U 

25 U 29 U 22 U 26 U 

0.5 U 0.59 U 0.44 U 0.52 U 

1.3 U 1.5 U 1.1 U 1.3 U 

8.7 U 10 U 7.5 U 8.9 U 

7.3 U 8.5 U 6.4 U 7.5 U 

2.5 U 2.9 U 2.2 U 2.6 U 

3.9 U 4.5 U 3.4 U 4 U 

9.8 U 11 U 8.5 U 10 U 

13 U 15 U 11 U 13 U 

0.34 U 0.4 U 0.3 U 0.35 U 

2.5 U 2.9 U 2.2 U 2.6 U 

5.7 U 6.7 U 5 U 5.9 U 

1.5 1.6 6.5 10 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

0038805415 00388DPl17 
56.0 - 60.0' 56.0 - 60.0' 
08/04/97 08/04/97 

OU3 OU3 
AOC54 AOC54 

0038805415 

6 U 6.2 U 

0.73 U 0.76 U 

20 U 20 U 

15 U 16 U 

51 U 53 U 

30 U 31 U 

30 U 31 U 

28 U 29 U 

77U 80 U 

3.8 U 4 U 

1.2 U 1.2 U 

94 U 98 U 

47 U 49 U 

0.94 U 0.98 U 

2.4 U 2.5 U 
-

16 U 17U 

14 U 14 U 

4.7 U 4.9 U 

7.3 U 7.6 U 

18 U 19 U 

24 U 25 U 

0.64 U 0.67 U 

4.7 U 4.9 U 

11 U 11 U 

5.1 4.4 



SAMPLE NUMBER: 003SB05411 

DEPTH (feet): 40.0 - 440' 

SAMPLE DATE: 08/04/97 

INVESTIGATION: OU3 
LOCATION: AOC54 

FIELD DUPLICATE OF: 

VOLATILES (l.Iglkg) 

IVINYL CHLORIDE 45 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SB05412 003SB05413 003SB05414 

44.0 - 48.0' 48.0 - 52.0' 52.0 - 55.0' 

08/04/97 08/04/97 08/04/97 

OU3 OU3 OU3 
AOC54 AOC54 AOC54 

53 U 40 U 47 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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oo3SB05415 003SBDP117 

55.0 - 50.0' 55.0 - 50.0' 
08/04/97 08/04/97 

OU3 OU3 
AOC54 AOC54 

003SB05415 

85 U 89 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S805501 003S805502 003S805503 003S805504 

0.0 - 40' 4.0 - 80' 8.0 - 12.0' 12.0 - 16.0' 

08/24/97 08/24/97 08/24/97 08/24/97 

OU3 OU3 OU3 OU3 
AOC55 AOC55 AOC55 AOC55 

3.3 U 3 U 2.8 U 3.2 U 

0.4 U 0.36 U 0.34 U 0.39 U 

11 U 9.7 U 9.2 U 11 U 

8.5 U 7.6 U 7.2 U 8.2 U 

28 U 25 U 24 U 27 U 

16 U 15 U 14 U 16 U 

16 U 15 U 14 U 16 U 

16 U 14 U 13 U 15 U 

42 U 38 U 36 U 41 U 

2.1 U 1.9 U 1.8 U 2 U 

0.66 U 0.59 U 0.56 U 0.64 U 

52 U 46 U 44 U 50 U 

26 U 23 U 22 U 25 U 

0.52 U 0.46 U 0.44 U 0.5 U 

1.3 U 1.2 U 1.1 U 1.3 U 

8.9 U 8 U 7.6 U 8.7 U 

7.5 U 6.7 U 6.4 U 7.3 U 

2.6 U 2.3 U 2.2 U 2.5 U 

4 U 3.6 U 3.4 U 3.9 U 

10 U 9.1 U 8.6 U 9.8 U 

13 U 12 U 11 U 13 U 

0.35 U 0.32 U 0.3 U 0.34 U 

2.6 U 2.3 U 2.2 U 2.5 U 

5.9 U 9.3 5 U 5.7 U 

0.78 U 0.7 U 0.66 U 0.75 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

t 

003S805506 003S805507 

20.0 - 24.0' 24.0 - 28.0' 
08/24/97 08/24/97 

OU3 OU3 
AOC55 AOC55 

3 U 3.5 U 

0.36 U 0.42 U 

9.8 U 11 U 

7.7 U 9 U 

26 U 30 U 

15 U 17 U 

15 U 17 U 

14 U 16 U 

38 U 45 U 

1.9 U 2.2 U 

0.6 U 0.7 U 

47 U 55 U 

23 U 27 U 

0.47 U 0.55 U 

1.2 U 1.4 U 

8.1 U 9.5 U 

6.8 U 8 U 

2.3 U 2.7 U 

3.6 U 4.2 U 

9.1 U 11 U 

12 U 14 U 

0.32 U 0.37 U 

2.3 U 2.7 U 

5.3 U 6.2 U 

0.7 U 1.2 



SAMPLE NUMBER: 003S805501 

DEPTH (feet): 0.0 - 40' 

SAMPLE DATE: 08/24/97 

INVESTIGATION: OU3 

LOCATION: AOC55 

FIELD DUPLICATE OF: 

VOLATILES (Ilg/kg) 

IVINYL CHLORIDE 47 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S805502 003S805503 003S805504 

4.0 - 80' 8.0 - 12.0' 12.0 - 16.0' 

08/24/97 08/24/97 08/24/97 

OU3 OU3 OU3 

AOC55 AOC55 AOC55 

42 U 40 U 46 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S805506 OO3S805507 

20.0 - 24.0' 24.0 - 28.0' 

08/24/97 08/24/97 

OU3 OU3 

AOC55 AOC55 

43 U 50 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

0035805508 

28.0 - 320' 

08/24/97 

OU3 
AOC55 

3.1 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

00358DP131 0035805509 0035805510 

28.0 - 320' 32.0 - 36.0' 36.0 - 40.0' 

08/24/97 08/24/97 08/24/97 

OU3 OU3 OU3 
AOC55 AOC55 AOC55 

0035805508 

5.3 U 4.8 U 4.9 U 

0.38 U 0.45 U 0.46 U 0.45 U 

10 U 12 U 12 U 12 U 

8 U 9.5 U 9.7 U 9.5 U 

27 U 32 U 32 U 32 U 

15 U 18 U 19 U 18 U 

15 U 18 U 19 U 18 U 

15 U 17 U 18 U 17U 

40 U 47 U 48 U 48 U 

2 U 2.3 U 2.4 U 2.3 U 

0.62 U 0.74 U 0.75 U 0.74 U 

49 U 58 U 59 U 58 U 

24 U 29 U 30 U 29 U 

0.49 U 0.85 U 0.77 U 0.79 U 

1.2 U 1.5 U 1.5 U 1.5 U 

8.4 U 15 U 13 U 14 U 

7.1 U 8.4 U 8.6 U 8.4 U 

2.4 U 2.9 U 3 U 2.9 U 

3.8 U 4.5 U 4.6 U 4.5 U 

9.5 U 11 U 12 U 11 U 

12 U 15 U 15 U 15 U 

0.33 U 0.4 U 0.4 U 0.4 U 

2.4 U 2.9 U 3 U 2.9 U 

5.5 U 6.6 U 6.7 U 6.6 U 

0.73 U 0.9 1.6 0.71 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

9' 

0035805511 0035805512 

40.0 - 44.0' 44.0 - 48.0' 

08/25/97 08/25/97 

OU3 OU3 
AOC55 AOC55 

4.4 U 3 U 

0.46 U 0.37 U 

12 U 10 U 

9.7 U 7.8 U 

32 U 26 U 

19 U 15 U 

19 U 15 U 

18 U 14 U 

48 U 39 U 

2.4 U 1.9 U 

0.75 U 0.61 U 

59 U 48 U 

30 U 24 U 

0.7 U 0.48 U 

1.5 U 1.2 U 

12 U 8.3 U 

8.6 U 7 U 

3 U 2.4 U 

4.6 U 3.7 U 

12 U 9.4 U 

15 U 12 U 

0.4 U 0.33 U 

3 U 2.4 U 

6.7 U 5.4 U 

1 4.2 



SAMPLE NUMBER: 003S805508 

DEPTH (feet): 28.0 - 320' 

SAMPLE DATE: 08/24/97 

INVESTIGATION: OU3 
LOCATION: AOC55 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 44 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S8DP131 003S805509 003S805510 

28.0 - 32.0' 32.0 - 36.0' 36.0 - 40.0' 
08/24/97 08/24/97 08/24/97 

OU3 OU3 OU3 
AOC55 AOC55 AOC55 

003S805508 

53 U 54 U 53 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S805511 003S805512 

40.0 - 44.0' 44.0 - 48.0' 
08/25/97 08/25/97 

OU3 OU3 
AOC55 AOC55 

54 U 44 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

003S805513 

48.0 - 520' 
08/25/97 

OU3 
AOC55 

3 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S805514 003S8DP132 003S805801 

52.0 - 56.0' 52.0 - 56.0' 0.0 - 4.0' 
08/25/97 08/25/97 08/19/97 

OU3 OU3 OU3 
AOC55 AOC55 AOC58 

003S805514 

3 U 3.3 U 6.2 U 

0.36 U 0.36 U 0.4 U 0.73 U 

9.8 U 9.9 U 11 U 19 J 

7.7 U 7.7 U 8.4 U 15 U 

26 U 26 U 28 U 52 U 

15 U 15 U 16 U 30 U 

15 U 15 U 16 U 30 U 

14 U 14 U 15 U 28 U 

38 U 39 U 42 U 77U 

1.9 U 1.9 U 2.1 U 3.8 U 

0.6 U 0.6 U 0.66 U 1.2 U 

47 U 47 U 52 U 95 U 

23 U 24 U 26 U 47 U 

0.47 U 0.47 U 0.52 U 1 U 

1.2 U 1.2 U 1.3 U 2.4 U 

8.1 U 8.2 U 8.9 U 17 U 

6.8 U 6.9 U 7.5 U 14 U 

2.3 U 2.4 U 2.6 U 4.7 U 

3.6 U 3.6 U 4 U 7.3 U 

9.1 U 9.2 U 10 U 19 U 

12 U 12 U 13 U 24 U 

0.32 U 0.32 U 0.35 U 0.63 J 

2.3 U 2.4 U 2.6 U 4.7 U 

5.3 U 5.4 U 5.9 U 8.1 J 

1 2.1 2.3 26 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003S805802 003S805803 

4.0 - 8.0' 8.0 - 12.0' 
08/19/97 08/19197 

OU3 OU3 
AOC58 AOC58 

2.7 U 2.8 U 

0.33 U 0.34 U 

8.9 U 9.1 U 

7 U 7.1 U 

23 U 24 U 

13 U 14 U 

13 U 14 U 

13 U 13 U 

35 U 36 U 

1.7 U 1.8 U 

0.54 U 0.55 U 

43 U 44 U 

21 U 22 U 

0.43 U 0.44 U 

1.1 U 1.1 U 

7.4 U 7.5 U 

6.2 U 6.3 U 

2.1 U 2.2 U 

3.3 U 3.4 U 

8.3 U 8.5 U 

11 U 11 U 

0.29 U 0.3 U 

2.1 U 2.2 U 

4.9 U 4.9 U 

0.54 J 1.5 



SAMPLE NUMBER: 003S805513 

DEPTH (feet): 48.0 - 52.0' 

SAMPLE DATE: 08/25/97 

INVESTIGATION: OU3 

LOCATION: AOC55 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 43 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S805514 003S8DP132 003S805801 

52.0 - 56.0' 52.0 - 56.0' 0.0 - 4.0' 

08/25/97 08/25/97 08/19/97 

OU3 OU3 OU3 

AOC55 AOC55 AOC58 

003S805514 

43 U 47 U 86 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

94 

003S805802 OO3S805803 

4.0 - 8.0' 8.0 - 12.0' 

08/19/97 08/19/97 

OU3 OU3 

AOC58 AOC58 

39 U 40 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S805804 003S805806 003S805807 003S805808 

12.0 - 16.0' 20.0 - 24.0' 24.0 - 28.0' 28.0 - 32.0' 

08/19/97 08/19/97 08/19/97 08/19/97 

OU3 OU3 OU3 OU3 
AOC58 AOC58 AOC58 AOC58 

3.5 U 3.5 U 3.2 U 3.5 U 

0.4 U 0.36 U 0.39 U 0.42 U 

11 U 9.7 U 11 U 11 U 

8.4 U 7.6 U 8.3 U 8.9 U 

28 U 25 U 28 U 30 U 

16 U 15 U 16 U 17 U 

16 U 15 U 16 U 17U 

15 U 14 U 15 U 16 U 

42 U 38 U 41 U 44 U 

2.1 U 1.9 U 2 U 2.2 U 

0.65 U 0.59 U 0.64 U 0.69 U 

51 U 46 U 51 U 54 U 

26 U 23 U 25 U 27 U 

0.56 U 0.57 U 0.51 U 0.54 U 

1.3 U 1.2 U 1.3 U 1.4 U 

9.6 U 9.7 U 8.7 U 9.4 U 

7.4 U 6.8 U 7.4 U 7.9 U 

2.6 U 2.3 U 2.5 U 2.7 U 

4 U 3.6 U 3.9 U 4.2 U 

10 U 9.1 U 9.9 U 11 U 

13 U 12 U 13 U 14 U 

0.35 U 0.32 U 0.35 U 0.37 U 

2.6 U 2.3 U 2.5 U 2.7 U 

5.8 U 5.3 U 5.8 U 6.2 U 

0.52 J 1.5 7.7 0.75 J 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

003S805809 003S805811 

32.0 - 36.0' 40.0 - 44.0' 

08/20/97 08/20/97 

OU3 OU3 
AOC58 AOC58 

3.3 U 2.9 U 

0.4 U 0.35 U 

11 U 9.4 U 

8.4 U 7.4 U 

28 U 25 U 

16 U 14 U 

16 U 14 U 

15 U 14 U 

42 U 37 U 

2.1 U 1.8 U 

0.66 U 0.57 U 

52 U 45 U 

26 U 23 U 

0.52 U 0.45 U 

1.3 U 1.1 U 

8.9 U 7.8 U 

7.5 U 6.6 U 

2.6 U 2.3 U 

4 U 3.5 U 

10 U 8.8 U 

13 U 11 U 

0.35 U 0.31 U 

2.6 U 2.3 U 

5.9 U 5.1 U 

3.1 3.6 



SAMPLE NUMBER: 003S805804 

DEPTH (feet): 12.0 - 160' 

SAMPLE DATE: 08/19/97 
INVESTIGATION: OU3 

LOCATION: AOC58 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 47 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S805806 003S805807 003S805808 

20.0 - 24.0' 24.0 - 280' 28.0 - 32.0' 

08/19/97 08/19/97 08/19/97 

OU3 OU3 OU3 

AOC58 AOC58 AOC58 

42 U 46 U 49 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

96 

003S805809 003S805811 

32.0 - 36.0' 40.0 - 44.0' 

08/20/97 08/20/97 

OU3 OU3 

AOC58 AOC58 

47 U 41 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

003SB05812 

44.0 - 48.0' 

08/20/97 

OU3 
AOC58 

3.2 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBDP126 003SB05813 003SB05814 

44.0 - 48.0' 48.0 - 520' 52.0 - 56.0' 

08/20/97 08/20/97 08/20/97 

OU3 OU3 OU3 
AOC58 AOC58 AOC58 

003SB05812 

3.5 U 3.1 U 3.2 U 

0.39 U 0.43 U 0.38 U 0.39 U 

11 U 12 U 10 U 11 U 

8.3 U 9.1 U 8 U B.3 U 

28 U 30 U 27 U 28 U 

16 U 17U 15 U 16 U 

16 U 17 U 15 U 16 U 

15 U 17U 15 U 15 U 

41 U 45 U 40 U 42 U 

2 U 2.2 U 2 U 2.1 U 

0.64 U 0.7 U 0.62 U 0.65 U 

51 U 55 U 49 U 51 U 

25 U 28 U 25 U 25 U 

0.51 U 0.55 U 0.49 U 0.51 U 

1.3 U 1.4 U 1.2 U 1.3 U 

8.7 U 9.6 U 8.5 U 8.8 U 

7.4 U 8.1 U 7.1 U 7.4 U 

2.5 U 2.8 U 2.5 U 2.5 U 

3.9 U 4.3 U 3.8 U 3.9 U 

9.9 U 11 U 9.6 U 10 U 

13 U 14 U 12 U 13 U 

0.34 U 0.38 U 0.33 U 0.35 U 

2.5 U 2.8 U 2.5 U 2.5 U 

5.7 U 6.3 U 5.6 U 5.8 U 

6.9 5.7 8.1 0.76 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003SB06301 003SB06302 

0.0 - 4.0' 4.0 - 8.0' 

08/05/97 08/05/97 

OU3 OU3 
AOC63 AOC63 

5.4 U 2.7 U 

0.37 U 0.33 U 

27 U 9 U 

7.9 U 7 U 

26 U 23 U 

12 J 13 U 

15 U 13 U 

15 U 13 U 

40 U . 35 U 

2 U 1.7 U 

0.62 U 0.54 U 

130 U 43 U 

18 J 21 U 

0.87 U 0.43 U 

1.2 U 1.1 U 

15 U 7.4 U 

7.1 U 6.2 U 

2.4 U 2.1 U 

3.7 U 3.3 U 

9.5 U 8.4 U 

12 U 11 U 

0.87 0.29 U 

2.4 U 2.1 U 

11 U 4.9 U 

0.43 J 0.64 U 



SAMPLE NUMBER: 003S805812 

DEPTH (feel): 44.0 - 480' 

SAMPLE DATE: 08/20/97 

INVESTIGATION: OU3 
LOCATION: AOC58 

FIELD DUPLICATE OF: 

VOLATILES (1-I9/kg) 

!VINYL CHLORIDE 46 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S8DP126 003S805813 003S805814 

44.0 - 48.0' 48.0 - 52.0' 52.0 - 56.0' 

08/20/97 08/20/97 08/20/97 

OU3 OU3 OU3 

AOC58 AOC58 AOC58 

003S805812 

50 U 45 U 46 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

98 

003S806301 003S806302 

0.0 - 4.0' 4.0 - 8.0' 

08/05/97 08/05/97 

OU3 OU3 
AOC63 AOC63 

44 U 39 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038806303 0038806306 0038806307 0038806308 

8.0 - 12.0' 20.0 - 24.0' 24.0 - 28.0' 28.0 - 32.0' 

08/05/97 08/05/97 08/05/97 08/05/97 

OU3 OU3 OU3 OU3 

AOC63 AOC63 AOC63 AOC63 

2.9 U 2.9 U 3 U 3.4 U 

0.35 U 0.35 U 0.37 U 0.41 U 

9.4 U 9.4 U 9.9 U 11 U 

7.4 U 7.3 U 7.8 U 8.7 U 

25 U 24 U 26 U 29 U 

14 U 8.9 J 15 U 17U 

14 U 7.8 J 15 U 8.9 J 

13 U 13 U 14 U 16 U 

37 U 37 U 39 U 43 U 

1.8 U 1.8 U 1.9 U 2.1 U 

0.57 U 0.57 U 0.6 U 0.68 U 

45 U 170 U 150 U 120 U 

22 U 14 J 24 U 27 U 

0.45 U 0.45 U 0.47 U 0.53 U 

1.1 U 1.1 U 1.2 U 1.4 U 

7.8 U 7.7 U 8.2 U 9.2 U 

6.5 U 6.5 U 6.9 U 7.7 U 

2.2 U 2.2 U 2.4 U 2.7 U 

3.5 U 3.5 U 3.7 U 4.1 U 

8.8 U 8.8 U 9.3 U 10 U 

11 U 11 U 12 U 14 U 

0.31 U 0.31 U 0.32 U 0.36 U 

2.2 U 2.2 U 2.4 U 2.7 U 

6.1 U 5.1 U 5.4 U 6 U 

0.67 U 0.67 U 0.71 U 0.8 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

0038BDPl18 0038B06309 

28.0 - 32.0' 32.0 - 36.0' 

08/05/97 08/05/97 

OU3 OU3 

AOC63 AOC63 

0038B06308 

3.2 U 3.6 U 

0.27 U 0.44 U 

7.2 U 12 U 

5.6 U 9.3 U 

19 U 31 U 

11 U 18 U 

11 U 18 U 

10 U 17 U 

28 U 47 U 

1.4 U 2.3 U 

0.44 U 0.73 U 

100 U 140 U 

17 U 29 U 

0.51 U 0.57 U 

0.87 U 1.5 U 

8.7 U 9.9 U 

5 U 8.3 U 

1.7 U 2.9 U 

2.7 U 4.4 U 

6.7 U 11 U 

8.7 U 15 U 

0.23 U 0.39 U 

1.7 U 2.9 U 

3.9 U 6.5 U 

0.52 U 0.86 U 



SAMPLE NUMBER: 003S806303 

DEPTH (feet): B.O· 12.0' 

SAMPLE DATE: OBI05/97 
INVESTIGATION: OU3 
LOCATION: AOC63 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 41 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S806306 003S806307 003S806308 

20.0·24.0' 24.0·2B.0' 2B.0·32.0' 
OBI05/97 OBI05/97 OBI05/97 

OU3 OU3 OU3 
AOC63 AOC63 AOC63 

41 U 43 U 4B U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

100 

003S8DP118 003S806309 

2B.0·32.0' 32.0·36.0' 

OBI05/97 OBI05/97 

OU3 OU3 
AOC63 AOC63 

003S806308 

31 U 52 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (Ilg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S806310 003S806311 003S806312 003S806801 

36.0 - 400' 40.0 - 44.0' 44.0 - 48.0' 0.0 - 4.0' 
08/05/97 08/05/97 08/05/97 09/21/97 

OU3 OU3 OU3 OU3 
AOC63 AOC63 AOC63 AOC68 

3.2 U 3.2 U 2.8 U 3 U 

0.39 U 0.39 U 0.34 U 0.37 U 

11 U 11 U 9.3 U 9.9 U 

8.2 U 8.3 U 7.3 U 7.8 U 

27 U 28 U 24 U 26 U 

10 J 16 U 14 U 15 U 

11 J 16 U 14 U 15 U 

15 U 15 U 13 U 14 U 

41 U 41 U 36 U 39 U 

2 U 2 U 1.8 U 1.9 U 

0.64 U 0.64 U 0.57 U 0.6 U 

170 U 170 U 72U 48 U 

16 J 25 U 22 U 24 U 

0.5 U 0.51 U 0.45 U 0.48 U 

1.3 U 1.3 U 1.1 U 1.2 U 

8.7 U 8.7 U 7.7 U 8.2 U 

7.3 U 7.4 U 6.5 U 6.9 U 

2.5 U 2.5 U 2.2 U 2.4 U 

3.9 U 3.9 U 3.4 U 3.7 U 

9.9 U 9.9 U 8.7 U 9.3 U 

13 U 13 U 11 U 12 U 

0.34 U 0.34 U 0.3 U 0:32 U 

2.5 U 2.5 U 2.2 U 2.4 U 

5.7 U 5.7 U 5.1 U 5.4 U 

0.76 U 0.76 U 0.67 U 1.7 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003S806802 003S806803 

4.0 - 8.0' 8.0 - 12.0' 
09/21197 09121197 

OU3 OU3 
AOC68 AOC68 

2.9 U 2.9 U 

0.35 U 0.35 U 

9.5 U 9.6 U 

7.5 U 7.5 U 

25 U 25 U 

14 U 14 U 

14 U 14 U 

14 U 14 U 

37 U 38 U 

1.8 U 1.9 U 

0.58 U 0.58 U 

46 U 46 U 

23 U 23 U 

0.46 U 0.46 U 

1.2 U 1.2 U 

7.9 U 7.9 U 

6.6 U 6.7 U 

2.3 U 2.3 U 

3.5 U 3.5 U 

8.9 U 9 U 

12 U 12 U 

0.31 U 0.31 U 

2.3 U 2.3 U 

5.2 U 5.2 U 

0.68 U 0.61 J 



SAMPLE NUMBER: 003S806310 

DEPTH (feet): 36.0 - 400' 

SAMPLE DATE: 08/05/97 

INVESTIGATION: OU3 

LOCATION: AOC63 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 46 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S806311 003S806312 003S806801 

40.0 - 440' 44.0 - 48.0' 0.0 - 4.0' 

08/05/97 08/05/97 09/21/97 

OU3 OU3 OU3 

AOC63 AOC63 AOC68 

46 U 40 U 43 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S806802 003S806803 

4.0 - 8.0' 8.0 - 12.0' 

09/21/97 09/21/97 

OU3 OU3 

AOC68 AOC68 

41U 42 U 



SAMPLE NUMBER: 

DEPTH (feel): 
SAMPLE DATE 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

0035806804 

12.0 - 160' 

09/21/97 

OU3 
AOC68 

3 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0035806805 0035806806 00358DP146 

16.0 - 200' 20.0 - 24.0' 20.0 - 24.0' 

09/21/97 09/21/97 09/21/97 

OU3 OU3 OU3 
AOC68 AOC68 AOC68 

0038806806 

3 U 3.3 U 3.7 U 

0.37 U 0.36 U 0.4 U 0.45 U 

10 U 9.8 U 15 12 J 

7.8 U 7.6 U 8.4 U 9.5 U 

26 U 25 U 28 U 32 U 

15 U 15 U 16 U 18 U 

15 U 15 U 16 U 18 U 

14 U 14 U 15 U 17 U 

39 U 38 U 42 U 47 U 

1.9 U 1.9 U 2.1 U 2.3 U 

0.61 U 0.59 U 0.66 U 0.74 U 

48 U 47 U 52 U 58 U 

24 U 23 U 26 U 29 U 

0.48 U 0.47 U 0.52 U 0.58 U 

1.2 U 1.2 U 1.3 U 1.5 U 

8.3 U 8.1 U 8.9 U 10 U 

7 U 6.8 U 7.5 U 8.4 U 

2.4 U 2.3 U 2.6 U 2.9 U 

3.7 U 3.6 U 4 U 4.5 U 

9.3 U 9.1 U 10 U 11 U 

12 U 12 U 13 U 15 U 

0.33 U 0.32 U 0.48 0.37 J 

2.4 U 2.3 U 2.6 U 2.9 U 

5.4 U 5.3 U 5.9 U 6.6 U 

0.61 J 0.46 J 4.5 1.7 

Blank space indicates that the sample was not analyzed for this particular parameter. 

10~ 

0035806807 0035806808 

24.0 - 28.0' 28.0 - 32.0' 
09/21197 09/21/97 

OU3 OU3 
AOC68 AOC68 

3.6 U 3.3 U 

0.44 U 0.4 U 

12 U 11 U 

9.2 U 8.5 U 

31 U 28 U 

18 U 16 U 

18 U 16 U 

17U 16 U 

46 U 42 U 

2.3 U 2.1 U 

0.72 U 0.66 U 

57 U 52 U 

28 U 26 U 

0.57 U 0.52 U 

1.4 U 1.3 U 

9.8 U 9 U 

13 21 

2.8 U 2.6 U 

4.4 U 4 U 

11 U 9.1 J 

14 U 13 U 

0.39 U 0.35 U 

2.8 U 2.6 U 

10 15 

4.8 3.4 



SAMPLE NUMBER: 003S806804 

DEPTH (feet): 12.0 - 160' 

SAMPLE DATE: 09/21/97 
INVESTIGATION: OU3 

LOCATION: AOC68 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 43 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S806805 003S806806 003S8DP146 

16.0 - 200' 20.0 - 24.0' 20.0 - 24.0' 

09/21/97 09/21/97 09/21197 

OU3 OU3 OU3 

AOC68 AOC68 AOC68 

0038806806 

42 U 47 U 53 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

104 

003S806807 0038806808 

24.0 - 28.0' 28.0 - 32.0' 

09/21197 09/21/97 

OU3 OU3 

AOC68 AOC68 

51 U 47 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S806809 003S806810 003S806811 003S8DP147 

32.0 - 36.0' 36.0 - 40.0' 40.0 - 44.0' 40.0 - 44.0' 
09/21/97 09/21/97 09/21197 09/21/97 

OU3 OU3 OU3 OU3 
AOC68 AOC68 AOC68 AOC68 

003S806811 

3.2 U 3.3 U 3.6 U 3.8 U 

0.39 U 0.4 U 0.43 U 0.47 U 

13 11 U 12 U 13 U 

8.2 U 8.5 U 9.1 U 9.9 U 

27 U 28 U 30 U 33 U 

16 U 16 U 18 U 19 U 

16 U 16 U 18 U 19 U 

15 U 16 U 17 U 18 U 

41 U 42 U 46 U 49 U 

2 U 2.1 U 2.3 U 2.4 U 

0.63 U 0.66 U 0.71 U 0.77 U 

50 U 52 U 56 U 60 U 

25 U 26 U 28 U 30 U 

0.5 U 0.52 U 0.56 U 0.6 U 

1.5 1.3 U 1.4 U 1.5 U 

8.6 U 9 U 9.7 U 10 U 

7.3 U 14 15 8.8 U 

2.6 2.6 U 2.8 U 3 U 

3.9 U 4 U 4.3 U 4.7 U 

9.7 U 10 U 11 U 12 U 

13 U 13 U 14 U 15 U 

0.43 0.35 U 0.38 U 0.41 U 

2.5 U 2.6 U 2.8 U 3 U 

5.7 U 5 J 6.4 U 6.8 U 

1.2 1.9 3.6 1.1 

Blank space indicates that the sample was not analyzed for this particular parameter. 

GS 

003S806812 003S807001 

44.0 - 48.0' 0.0 - 4.0' 
09/21/97 09/03/97 

OU3 OU3 
AOC68 AOC70 

3.5 U 3.2 U 

0.42 U 0.39 U 

11 U 10 U 

8.9 U 8.2 U 

30 U 27 U 

17U 39 U 

17 U 16 U 

16 U 15 U 

45 U 680 U 

2.2 U 2 U 

0.69 U 0.64 U 

54 U 50 U 

27 U 25 U 

0.54 U 0.5 U 

1.4 U 1.3 U 

9.4 U 8.7 U 

10 7.3 U 

2.7 U 2.5 U 

4.2 U 3.9 U 

11 U 9.8 U 

14 U 13 U 

0.37 U 0.34 U 

2.7 U 2.5 U 

7.4 5.7 U 

1.1 2.2 



SAMPLE NUMBER: 0038806809 

DEPTH (feet): 32.0 - 36.0' 

SAMPLE DATE: 09/21/97 

INVESTIGATION: OU3 

LOCATION: AOC68 

FIELD DUPLICATE OF: 

VOLATILES (1J9/kg) 

IVINYL CHLORIDE 45 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038806810 0038806811 00388DP147 

36.0 - 40.0' 40.0 - 44.0' 40.0 - 44.0' . 

09/21/97 09/21/97 09/21/97 

OU3 OU3 OU3 
AOC68 AOC68 AOC68 

0038806811 

47 U 51 U 55 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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0038806812 0038807001 

44.0 - 48.0' 0.0 - 4.0' 

09/21/97 09/03/97 

OU3 OU3 

AOC68 AOC70 

50 U 46 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S807002 003S807003 003S807004 003S807005 

4.0 - 80' 8.0 - 12.0' 12.0 - 16.0' 16.0 - 20.0' 
09/03/97 09/03/97 09/03/97 09/04/97 

OU3 OU3 OU3 OU3 
AOC70 AOC70 AOC70 AOC70 

3 U 2.8 U 2.9 U 3.3 U 

0.37 U 0.34 U 0.35 U 0.4 U 

9.9 U 9.3 U 9.5 U 11 U 

7.8 U 7.3 U 7.5 U 8.4 U 

26 U 24 U 25 U 28 U 

26 U 16 U 14 U 21 U 

15 U 14 U 14 U 16 U 

14 U 13 U 14 U 15 U 

39 U 36 U 37 U 42 U 

1.9 U 1.8 U 1.8 U 2.1 U 

0.6 U 0.57 U 0.58 U 0.65 U 

47 U 45 U 46 U 51 U 

41 U 24 U 23 U 33 U 

0.47 U 0.45 U 0.46 U 0.51 U 

1.2 U 1.1 U 1.2 U 1.3 U 

8.2 U 7.7 U 7.9 U 8.8 U 

6.9 U 6.5 U 6.6 U 7.4 U 

2.4 U 2.2 U 2.3 U 2.6 U 

3.7 U 3.4 U 3.5 U 4 U 

9.3 U 8.7 U 8.9 U 10 U 

12 U 11 U 12 U 13 U 

0.32 U 0.3 U 0.31 U 0.35 U 

2.4 U 2.2 U 2.3 U 2.6 U 

5.4 U 5.1 U 5.2 U 19 U 

0.71 U 0.67 U 0.68 U 0.68 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

1( 

003S807006 003S807007 

20.0 - 24.0' 24.0 - 28.0' 
09/04/97 09/04/97 
OU3 OU3 
AOC70 AOC70 

3.6 U 3.6 U 

0.44 U 0.43 U 

12 U 12 U 

9.3 U 9 U 

31 U 30 U 

18 U 150 U 

18 U 8.8 J 

17U 17 U 

46 U 45 U 

2.3 U 2.2 U 

0.72 U 0.7 U 

57 U 55 U 

28 U 240 U 

0.57 U 0.58 U 

1.4 U 1.4 U 

9.8 U 9.9 U 

8.2 U 18 

2.8 U 2.8 U 

4.4 U 4.3 U 

11 U 11 U 

14 U 14 U 

0.39 U 0.38 U 

2.8 U 2.8 U 

6.4 U 25 U 

0.65 J 8.1 



SAMPLE NUMBER: 003S807002 

DEPTH (feet): 4.0 - 8.0' 

SAMPLE DATE: 09/03/97 

INVESTIGATION: OU3 
LOCATION: AOC70 

FIELD DUPLICATE OF: 

VOLATILES (l.Ig/kg) 

IVINYL CHLORIDE 43 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S807003 003S807004 003S807005 
8.0 - 12.0' 12.0 - 16.0' 16.0 - 20.0' 

09/03/97 09/03/97 09/04/97 

OU3 OU3 OU3 
AOC70 AOC70 AOC70 

40 U 41 U 47 U 

Blank space IndIcates that the sample was not analyzed for this partIcular parameter. 
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003S807006 003S807007 

20.0 - 24.0' 24.0 - 28.0' 

09/04/97 09/04/97 

OU3 OU3 
AOC70 AOC70 

51 U 50 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

00388DP136 

24.0 - 280' 
09/04/97 

OU3 
AOC70 

0038807007 

3.7 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038807008 0038807009 0038807010 

28.0 - 32.0' 32.0 - 360' 36.0 - 40.0' 

09/04/97 09/04/97 09/04/97 

OU3 OU3 OU3 
AOC70 AOC70 AOC70 

2.9 U 3.5 U 3.3 U 

0.45 U 0.35 U 0.43 U 0.41 U 

12 U 9.5 U 12 U 11 U 

9.5 U 7.5 U 9 U 8.6 U 

32 U 25 U 30U 29 U 

60 U 14 U 17U 95 U 

18 U 14 U 17U 16 U 

17 U 14 U 8.3 J 16 U 

47 U 37 U 45 U 43 U 

2.3 U 1.8 U 2.2 U 2.1 U 

0.74 U 0.58 U 0.7 U 0.67 U 

58 U 46 U 55 U 53 U 

93 U 23 U 28 U 150 U 

0.58 U 0.46 U 0.55 U 0.53 U 

1.5 U 1.2 U 1.4 U 1.3 U 

10 U 7.9 U 9.5 U 9.1 U 

8 J 26 8.5 8.6 

2.9 U 2.3 U 2.8 U 2.6 U 

4.5 U 3.5 U 4.3 U 4.1 U 

11 U 8.9 U 11 U 10 U 

15 U 12 U 14 U 13 U 

0.4 U 0.31 U 0.38 U 0.36 U 

2.9 U 2.3 U 1.4 J 2.6 U 

6.6 U 15 U 6.3 U 27 U 

5.5 7.9 45 J 16 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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0038807011 0038807012 

40.0 - 44.0' 44.0 - 48.0' 

09/04/97 09/04/97 

OU3 OU3 
AOC70 AOC70 

3.4 U 3.4 U 

0.41 U 0.42 U 

11 U 11 U 

8.6 U 8.9 U 

29 U 30 U 

73 U 17U 

17 U 17 U 

16 U 16 U 

43 U 44 U 

2.1 U 2.2 U 

0.67 U 0.69 U 

53 U 54 U 

110 U 27 U 

0.53 U 0.54 U 

1.3 U 1.4 U 

9.1 U 9.4 U 

7 J 7.9 U 

2.6 U 2.7 U 

4.1 U 4.2 U 

10 U 11 U 

13 U 14 U 

0.36 U 0.37 U 

2.6 U 2.7 U 

22 U 24 U 

17J 16 J 



SAMPLE NUMBER: 003S8DP136 

DEPTH (feet): 24.0 - 28.0' 

SAMPLE DATE: 09/04/97 

INVESTIGATION: OU3 
LOCATION: AOC70 

FIELD DUPliCATE OF: 003S807007 

VOLATILES (lJg/kg) 

/VINYL CHLORIDE 53 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S807008 003S807009 003S807010 

28.0 - 32.0' 32.0 - 36.0' 36.0 - 40.0' 

09/04/97 09/04/97 09/04/97 

OU3 OU3 OU3 

AOC70 AOC70 AOC70 

41 U 50 U 48 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S807011 003S807012 

40.0 - 44.0' 44.0 - 48.0' 

09/04/97 09/04/97 

OU3 OU3 
AOC70 AOC70 

48 U 49 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lAg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1 ,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

0038807013 

48.0 - 520' 
09/04/97 

OU3 
AOC70 

3.4 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038807014 00388DP137 0038807015 

52.0 - 560' 52.0 - 56.0' 56.0 - 60.0' 
09/04/97 09/04/97 09/04/97 

OU3 OU3 OU3 
AOC70 AOC70 AOC70 

0038807014 

3.4 U 3.3 U 3.2 U 

0.41 U 0.42 U 0.4 U 0.39 U 

11 U 11 U 11 U 10 U 

8.8 U 8.8 U 8.5 U 8.2 U 

29 U 29 U 28 U 27 U 

17 U 61 U 45 U 43 U 

17 U 17U 16 U 16 U 

16 U 16 U 16 U 15 U 

44 U 44 U 42 U 41 U 

2.2 U 2.2 U 2.1 U 2 U 

0.68 U 0.69 U 0.66 U 0.64 U 

54 U 54 U 52 U 50 U 

27 U 95 U 70 U 67 U 

0.54 U 0.54 U 0.52 U 0.5 U 

1.4 U 1.4 U 1.3 U 1.3 U 

9.2 U 9.3 U 8.9 U 8.6 U 

4 J 9.3 7.7 7.3 U 

2.7 U 2.7 U 2.6 U 2.5 U 

4.1 U 4.2 U 4 U 3.9 U 

10 U 11 U 10 U 9.8 U 

14 U 14 U 13 U 13 U 

0.36 U 0.37 U 0.35 U 0.34 U 

2.7 U 2.7 U 2.6 U 2.5 U 

6.1 U 6.1 U 5.9 U 5.7 U 

27 J 16 J 18 J 10 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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0038807101 0038807102 

0.0 - 4.0' 4.0 - 8.0' 
09/18/97 09/18/97 

OU3 OU3 
AOC71 AOC71 

3.5 U 3.3 U 

0.39 U 0.41 U 

10 U 11 U 

8.2 U 8.6 U 

27 U 29 U 

16 U 16 U 

16 U 16 U 

15 U 16 U 

41 U 43 U 

2 U 2.1 U 

0.64 U 0.67 U 

50 U 53 U 

25 U 26 U 

0.56 U 0.53 U 

1.3 U 1.3 U 

9.6 U 9.1 U 

7.3 U 7.6 U 

2.5 U 2.6 U 

3.9 U 4.1 U 

9.8 U 10 U 

13 U 13 U 

0.34 U 0.36 U 

2.5 U 2.6 U 

5.7 U 6 U 

0.75 U 0.79 U 



SAMPLE NUMBER: 003S807013 

DEPTH (feet): 48.0 - 520' 

SAMPLE DATE: 09/04/97 

INVESTIGATION: OU3 
LOCATION: AOC70 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 49 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S807014 003S8DP137 003S807015 

52.0 - 56.0' 52.0 - 56.0' 56.0 - 60.0' 

09/04/97 09/04/97 09/04/97 

OU3 OU3 OU3 
AOC70 AOC70 AOC70 

003S807014 

49 U 47 U 45 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S807101 003S807102 

0.0 - 4.0' 4.0 - 8.0' 

09/18/97 09/18/97 

OU3 OU3 
AOC71 AOC71 

46 U 48 U 



SAMPLE NUMBER: 003S807103 

DEPTH (feet): 8.0 - 120' 
SAMPLE DATE: 09/18/97 
INVESTIGATION: OU3 
LOCATION: AOC71 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 3.3 U 

1,1,2,2-TETRACHLOROETHANE 0.4 U 

1,1,2-TRICHLOROETHANE 11 U 

1,1-DICHLOROETHENE 8.5 U 

1,2-DICHLOROETHANE 28 U 

2-BUTANONE 16 U 

2-HEXANONE 16 U 

4-METHYL-2-PENTANONE 16 U 

ACETONE 42 U 

BENZENE 2.1 U 

BROMOFORM 0.66 U 

BROMOMETHANE 52 U 

CARBON DISULFIDE 26 U 

CARBON TETRACHLORIDE 0.52 U 

CHLOROBENZENE 1.3 U 

CHLOROFORM 8.9 U 

CIS-l,2-DICHLOROETHENE 7.5 U 

ETHYLBENZENE 2.6 U 

M+P-XYLENES 4 U 

METHYLENE CHLORIDE 10 U 

O-XYLENE/STYRENE 13 U 

TETRACHLOROETHENE 0.35 U 

TOLUENE 2.6 U 

TRANS-l,2-DICHLOROETHENE 5.9 U 

TRICHLOROETHENE 0.78 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S807104 003S807105 003S807106 

12.0 - 160' 16.0 - 20.0' 20.0 - 24.0' 
09/18/97 09/18/97 09/18/97 

OU3 OU3 OU3 
AOC7l AOC7l AOC71 

3.8 U 4.3 U 3.7 U 

0.4 U 0.37 U 0.44 U 

11 U 10 U 12 U 

8.5 U 7.8 U 9.4 U 

28 U 26 U 31 U 

16 U 15 U 18 U 

16 U 15 U 18 U 

16 U 14 U 17 U 

43 U 39 U 47 U 

2.1 U 1.9 U 2.3 U 

0.66 U 0.61 U 0.73 U 

52 U 48 U 57 U 

26 U 24 U 29 U 

0.6 U 0.69 U 0.57 U 

1.3 U 1.2 U 1.5 U 

10 U 12 U 9.9 U 

7.6 U 7 U 8.4 U 

2.6 U 2.4 U 2.9 U 

4 U 3.7 U 4.4 U 

10 U 9.4 U 11 U 

13 U 12 U 15 U 

0.35 U 0.33 U 0.39 U 

2.6 U 2.4 U 2.9 U 

5.9 U 5.4 U 6.5 U 

0.78 U 0.72 U 0.86 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003S807107 003S807108 

24.0 - 28.0' 28.0 - 32.0' 
09/18/97 09/18/97 

OU3 OU3 
AOC71 AOC71 

3.5 U 3.5 U 

0.43 U 0.43 U 

12 U 12 U 

9 U 9.1 U 

30 U 30 U 

17U 17 U 

17U 17U 

17U 17U 

45 U 45 U 

2.2 U 2.2 U 

0.7 U 0.71 U 

55 U 55 U 

28 U 28 U 

0.55 U 0.55 U 

1.4 U 1.4 U 

9.5 U 9.6 U 

8 U 8.1 U 

2.8 U 2.8 U 

4.3 U 4.3 U 

11 U 11 U 

14 U 14 U 

0.38 U 0.38 U 

2.8 U 2.8 U 

6.3 U 6.3 U 

0.83 U 0.83 U 



SAMPLE NUMBER: 0038B07103 

DEPTH (feet): 8.0 - 120' 

SAMPLE DATE: 09/18/97 

INVESTIGATION: OU3 

LOCATION: AOC71 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 47 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038B07104 0038B07105 0038B07106 

12.0 - 16.0' 16.0 - 20.0' 20.0 - 24.0' 

09/18/97 09/18/97 09/18/97 

OU3 OU3 OU3 

AOC71 AOC71 AOC71 

47 U 44 U 52 U 

Blank space indicates that the sample was not analyzed for this particular parameter, 
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0038B07107 0038B07106 

24.0 - 28.0' 28.0 - 32.0' 

09/18/97 09/18/97 

OU3 OU3 
AOC71 AOC71 

50 U 50 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

00388DP143 

28.0 - 320' 

09/18/97 

OU3 
AOC71 

0038807108 

3.5 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038807109 0038807110 0038807301 

32.0 - 36.0' 36.0 - 40.0' 0.0 - 4.0' 

09/18/97 09/18/97 07/24/97 

OU3 OU3 OU3 
AOC71 AOC71 AOC73 

3.6 U 3.8 U 3.7 U 

0.42 U 0.43 U 0.46 U 0.37 U 

11 U 12 U 12 U 9.1 J 

8.9 U 9.2 U 9.7 U 7.8 U 

30 U 31 U 32 U 26 U 

17 U 18 U 19 U 15 U 

17U 18 U 19 U 15 U 

16 U 17U 18 U 14 U 

45 U 46 U 48 U 39 U 

2.2 U 2.3 U 2.4 U 1.9 U 

0.7 U 0.71 U 0.75 U 0.6 U 

55 U 56 U 59 U 47 U 

27 U 28 U 30 U 24 U 

0.55 U 0.56 U 0.59 U 0.59 U 

1.4 U 1.4 U 1.5 U 1.2 U 

9.4 U 9.7 U 10 U 10 U 

8 U 8.2 U 8.6 U 6.2 J 

2.7 U 2.8 U 3 U 2.4 U 

4.2 U 4.3 U 4.6 U 3.7 U 

11 U 11 U 12 U 9.3 U 

14 U 14 U 15 U 12 U 

0.37 U 0.38 U 0.4 U 0.29 J 

2.7 U 2.8 U 3 U 2.4 U 

6.2 U 6.4 U 6.7 U 5.4' U 

0.82 U 0.51 J 0.89 U 3.7 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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0038807302 0038807303 

4.0 - 8.0' 8.0 - 12.0' 

07/24/97 07/24/97 

OU3 OU3 
AOC73 AOC73 

3.4 U 8.7 U 

0.34 U 0.78 U 

10 39 

7.2 U 17U 

24 U 55 U 

14 U 32 U 

14 U 32 U 

13 U 30 U 

36 U 83 U 

1.8 U 4.1 U 

0.56 U 1.3 U 

44 U 100 U 

22 U 51 U 

0.55 U 1.4 U 

1.1 U 2.6 U 

9.5 U 24 U 

6.4 U 15 U 

2.2 U 5.1 U 

3.4 U 7.8 U 

8.6 U 20 U 

11 U 26 U 

0.33 1.2 

2.2 U 5.1 U 

5 U 11 U 

3.2 6.3 



SAMPLE NUMBER: 003S8DP143 

DEPTH (feet): 28.0 - 32.0' 

SAMPLE DATE: 09/18/97 
INVESTIGATION: OU3 
LOCATION: AOC71 

FIELD DUPLICATE OF: 003S80710B 

VOLATILES (I-Ig/kg) 

IVINYL CHLORIDE 50 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S807109 003S807110 003S807301 

32.0 - 36.0' 36.0 - 40.0' 0.0 - 4.0' 

09/18/97 09/18/97 07/24/97 

OU3 OU3 OU3 
AOC71 AOC71 AOC73 

51 U 54 U 43 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S807302 OO3S807303 

4.0 - 8.0' 8.0 - 12.0' 

07/24/97 07/24/97 

OU3 OU3 
AOC73 AOC73 

40 U 92 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038807304 0038807305 00388DP109 0038807306 

12.0 - 160' 16.0 - 20.0' 16.0 - 20.0' 20.0 - 24.0' 
07/24/97 07/24/97 07/24/97 07/24/97 

OU3 OU3 OU3 OU3 
AOC73 AOC73 AOC73 AOC73 

0038807305 

5.5 U 5.3 U 6.8 U 4.9 U 

0.32 U 0.32 U 0.41 U 0.39 U 

8.7 U 11 11 U 11 U 

6.8 U 6.8 U 8.7 U 8.4 U 

23 U 23 U 29 U 28 U 

13 U 13 U 17U 16 U 

13 U 13 U 17 U 16 U 

13 U 12 U 16 U 15 U 

34 U 34 U 44 U 42 U 

1.7 U 1.7 U 2.2 U 2.1 U 

0.53 U 0.53 U 0.68 U 0.65 U 

42 U 41 U 53 U 51 U 

21 U 21 U 27 U 26 U 

0.89 U 0.86 U 1.1 U 0.79 U 

1.1 U 1.1 U 1.4 U 1.3 U 

15 U 15 U 19 U 14 U 

6.1 U 6 U 7.8 U 7.4 U 

2.1 U 2.1 U 2.7 U 2.6 U 

3.2 U 3.2 U 4.1 U 3.9 U 

8.2 U 8.1 U 10 U 10 U 

11 U 11 U 14 U 13 U 

0.28 U 0.36 0.36 U 0.35 U 

2.1 U 2.1 U 2.7 U 2.6 U 

4.7 U 4.7 U 6.1 U 5.8 U 

0.65 0.8 0.8 U 0.7 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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0038807307 0038807308 

24.0 - 28.0' 28.0 - 32.0' 
07/24/97 07/24/97 

OU3 OU3 
AOC73 AOC73 

2.5 U 3.9 U 

0.31 U 0.34 U 

8.3 U 9.1 U 

6.5 U 7.2 U 

22 U 24 U 

13 U 14 U 

13 U 14 U 

12 U 13 U 

33 U 36 U 

1.6 U 1.8 U 

0.51 U 0.56 U 

40 U 44 U 

20 U 22 U 

0.4 U 0.63 U 

1 U 1.1 U 

6.9 U 11 U 

5.6 J 6.4 U 

2 U 2.2 U 

3.1 U 3.4 U 

7.8 U 8.6 U 

10 U 11 U 

0.27 U 0.3 U 

2 U 2.2 U 

4.5 U 5 U 

3 2.6 



SAMPLE NUMBER: 0038807304 

DEPTH (feet): 12.0 - 16.0' 

SAMPLE DATE: 07/24/97 

INVESTIGATION: OU3 

LOCATION: AOC73 

FIELD DUPLICATE OF: 

VOLATILES (l.Ig/kg) 

IVINYL CHLORIDE 38 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038807305 00388DP109 0038807306 

16.0 - 20.0' 16.0 - 20.0' 20.0 - 24.0' 

07/24/97 07/24/97 07/24/97 

OU3 OU3 OU3 

AOC73 AOC73 AOC73 

0038807305 

38 U 48 U 46 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

0038807307 0038807308 

24.0 - 28.0' 28.0 - 32.0' 

07/24/97 07/24/97 

OU3 OU3 
AOC73 AOC73 

36 U 40 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (J.lg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

003S807309 

32.0 - 360' 
07/24/97 

OU3 
AOC73 

4.7 U 

OA U 

11 U 

8A U 

28 U 

16 U 

16 U 

15 U 

42 U 

2.1 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S807310 003S807311 003S807312 
360 - 40.0' 40.0 - 44.0' 44.0 - 48.0' 
07/24/97 07/24/97 07/24/97 

OU3 aU3 aU3 
AOC73 AOC73 AOC73 

4.8 U 4.4 U 3.9 U 

OA3 U 0.41 U 0.37 U 

12 U 11 U 10 U 

9.2 U 8.8 U 7.8 U 

31 U 29 U 26 U 

18 U 17 U 15 U 

18 U 17 U 15 U 

17 U 16 U 14 U 

46 U 29 J 39 U 

2.3 U 2.2 U 1.9 U 

0.66 U 0.72 U 0.68 U 0.61 U 

52 U 56 U 54 U 48 U 

26 U 28 U 27 U 24 U 

0.75 U 077 U 0.7 U 0.63 U 

1.3 U 1A U 1.4 U 1.2 U 

13 U 13 U 12 U 11 U 

7.5 U 8.2 U 7.8 U 6.9 U 

2.6 U 2.8 U 2.7 U 2.4 U 

4 U 4.3 U 4.1 U 3.7 U 

10 U 11 U 10 U 9.3 U 

13 U 14 U 14 U 12 U 

0.35 U 0.38 U 0.37 U 0.33 U 

2.6 U 2.8 U 2.7 U 2A U 

5.9 U 6.4 U 6.1 U 5.4 U 

11 7.4 J 13 J 3.3 U 

Blank space indicates that the sample was not analyzed for this particular parameter, 
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003S807314 003S807401 
52.0 - 56.0' 0.0 - 4.0' 
07/24/97 07/27/97 

aU3 aU3 
AOC73 AOC74 

5.7 U 3 U 

0.36 U 0.37 U 

20 10 U 

7.6 U 7.8 U 

25 U 26 U 

15 U 15 U 

15 U 15 U 

14 U 14 U 

38 U 39 U 

1.9 U 1.9 U 

0.59 U 0:61 U 

47 U 88 U 

23 U 24 U 

0.91 U 0.48 U 

1.2 U 1.2 U 

16 U 8.2 U 

6.8 U 6.9 U 

2.3 U 2.4 U 

3.6 U 3.7 U 

9.1 U 9.3 U 

12 U 12 U 

0.64 0.33 U 

2.3 U 2A U 

5.3 U 5.4 U 

6.2 J 0.72 U 



SAMPLE NUMBER: 0035807309 
DEPTH (feet): 32.0 - 36.0' 

SAMPLE DATE: 07/24/97 

INVESTIGATION: OU3 
LOCATION: AOC73 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 47 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0035807310 0035807311 003S807312 
36.0 - 40.0' 40.0 - 44.0' 44.0 - 48.0' 
07/24/97 07/24/97 07/24/97 

OU3 OU3 OU3 
AOC73 AOC73 AOC73 

51 U 49 U 43 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003S807314 003S807401 

52.0 - 56.0' 0.0 - 4.0' 

07/24/97 07/27/97 

OU3 OU3 
AOC73 AOC74 

42 U 43 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (Ilg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLoROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0035807402 0035807403 0035807404 0035807405 

4.0 - 8.0' 8.0 - 12.0' 12.0 - 16.0' 16.0 - 20.0' 

07/27/97 07/27/97 07/27/97 07/27/97 

OU3 OU3 OU3 aU3 

AOC74 AOC74 AOC74 AOC74 

3.6 U 4.5 U 2.7 U 2.8 U 

0.31 U 0.35 U 0.33 U 0.35 U 

8.4 U 9.5 U 8.9 U 9.4 U 

6.6 U 7.5 U 6.9 U 7.3 U 

22 U 25 U 23 U 24 U 

13 U 14 U 13 U 14 U 

13 U 14 U 13 U 14 U 

12 U 14 U 13 U 13 U 

33 U 37 U 35 U 37 U 

1.6 U 1.8 U 1.7 U 1.8 U 

0.51 U 0.58 U 0.54 U 0.57 U 

40 U 46 U 89 U 73 U 

20 U 23 U 21 U 22 U 

0.57 U 0.72 U 0.42 U 0.45 U 

1 U 1.2 U 1.1 U 1.1 U 

9.9 U 12 U 7.3 U 7.7 U 

5.9 U 6.6 U 6.2 U 6.5 U 

2 U 2.3 U 2.1 U 2.2 U 

3.1 U 3.5 U 3.3 U 3.5 U 

7.9 U 8.9 U 8.3 U 8.8 U 

10 U 12 U 11 U 11 U 

0.28 U 0.31 U 0.29 U 0.31 U 

2 U 2.3 U 2.1 U 2.2 U 

4.6 U 5.2 U 4.8 U 5.1 U 

0.61 U 0.68 U 0.64 U 0.67 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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0035807406 0035807407 

20.0 - 24.0' 24.0 - 28.0' 
07/27/97 07/27/97 

aU3 aU3 
AOC74 AOC74 

3.2 U 3 U 

0.39 U 0.36 U 

11 U 9.7 U 

8.3 U 7.6 U 

28 U 25 U 

16 U 15 U 

16 U 15 U 

15 U 14 U 

41 U 38 U 

2 U 1.9 U 

0.64 U 0.59 U 

69 U 63 U 

25 U 23 U 

0.51 U 0.46 U 

1.3 U 1.2 U 

8.7 U 8 U 

7.3 U 6.7 U 

2.5 U 2.3 U 

3.9 U 3.6 U 

9.9 U 9.1 U 

13 U 12 U 

0.34 U 0.32 U 

2.5 U 2.3 U 

5.7 U 5.3 U 

1.5 2 



SAMPLE NUMBER: 003S807402 

DEPTH (feet): 4.0 - BO' 

SAMPLE DATE: 07/27/97 

INVESTIGATION: OU3 
LOCATION: AOC74 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 37 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003S807403 003S807404 003S807405 

B.O - 12.0' 12.0 - 16.0' 16.0 - 20.0' 

07/27/97 07/27/97 07/27/97 

OU3 OU3 OU3 
AOC74 AOC74 AOC74 

41 U 39 U 41 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003S807406 003S807407 

20.0 - 24.0' 24.0 - 2B.0' 

07/27/97 07/27/97 

OU3 OU3 
AOC74 AOC74 

46 U 42 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (1I9/k9) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHMIE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

003SB07408 

28.0 - 320' 
07/27/97 

aU3 
AOC74 

2.7 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SB07409 003SB07410 003SB07411 

32.0 - 36.0' 36.0 - 40.0' 40.0 - 44.0' 
07/27/97 07/27/97 07/27/97 

aU3 aU3 aU3 
AOC74 AOC74 AOC74 

2.7 U 3.5 U 5.8 U 

0.33 U 0.33 U 0.42 U 0.71 U 

9 U 8.9 U 11 U 24 

7.1 U 7 U 8.9 U 15 U 

24 U 23 U 30 U 700 U 

14 U 13 U 17U 29 U 

14 U 13 U 17U 29 U 

13 U 13 U 16 U 27 U 

35 U 35 U 45 U 75 U 

1.7 U 1.7 U 2.2 U 3.7 U 

0.55 U 0.54 U 0.69 U 1.2 U 

79 U 57 U 100 U 180 U 

22 U 21 U 27 U 46 U 

0.43 U 0.43 U 0.55 U 0.91 U 

1.1 U 1.1 U 1.4 U 2.3 U 

7.5 U 7.4 U 9.4 U 16 U 

6.3 U 6.5 7.9 U 11 J 

2.2 U 2.1 U 2.7 U 4.6 U 

3.3 U 3.3 U 4.2 U 7.1 U 

8.4 U 8.4 U 11 U 18 U 

11 U 11 U 14 U 23 U 

0.29 U 0.29 U 0.37 U 0.77 

2.2 U 2.1 U 2.7 U 4.6 U 

4.9 U 4.9 U 6.2 U 10 U 

2.5 16 J 4.7 140 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBDPl14 003SBP010l 

40.0 - 44.0' 0.0 - 4.0' 
07/27/97 08/07/97 

aU3 aU3 
AOC74 POl 

003SB07411 

4.8 U 2.1 U 

0.58 U 0.25 U 

16 U 6.8 U 

12 U 5.3 U 

640 U 18 U 

23 U 10 U 

23 U 10 U 

22 U 9.7 U 

61 U 27 U 

3 U 1.3 U 

0.95 U 0.41 U 

90 U 32 U 

37 U 16 U 

0.75 U 0.32 U 

1.9 U 0.83 U 

13 U 5.6 U 

12 4.7 U 

3.7 U 1.6 U 

5.8 U 2.5 U 

15 U 6.3 U 

19 U 8.3 U 

0.51 U 0.22 U 

3.7 U 1.6 U 

8.5 U 3.7 U 

88 0.49 U 



SAMPLE NUMBER: 0038807408 

DEPTH (feet): 28.0 - 32.0' 

SAMPLE DATE: 07/27/97 

INVESTIGATION: OU3 

LOCATION: AOC74 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 39 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

0038807409 0038807410 0038807411 

32.0 - 36.0' 36.0 - 40.0' 40.0 - 44.0' 

07/27/97 07/27/97 07/27/97 

OU3 OU3 OU3 

AOC74 AOC74 AOC74 

39 U 50 U 83 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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00388DPl14 00388P010l 

40.0 - 44.0' 0.0 - 4.0' 

07/27/97 08/07/97 

OU3 OU3 

AOC74 POl 

0038807411 

68 U 30 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1 ,2~DICHLOROETHENE 

TRICHLOROETHENE 

003SBP0102 

4.0 - 80' 
08/07/97 

OU3 
P01 

2.1 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0104 003SBP0105 003SBP0106 

12.0 - 160' 16.0 - 200' 20.0 - 24.0' 
08/08/97 08/08/97 08/08/97 

OU3 OU3 O(J3 

P01 P01 P01 

3.2 U 4.5 U 3.4 U 

0.25 U 0.38 U 0.4 U 0.42 U 

6.9 U 10 U 11 U 11 U 

5.4 U 8.1 U 8.5 U 8.9 U 

18 U 27 U 28 U 30 U 

10 U 16 U 16 U 17U 

10 U 16 U 16 U 17U 

9.9 U 15 U 15 U 16 U 

27 U 41 U 42 U 44 U 

1.3 U 2 U 2.1 U 2.2 U 

0.42 U 0.63 U 0.66 U 0.69 U 

33 U 50 U 52 U 54 U 

16 U 25 U 26 U 27 U 

0.33 U 0.5 U 0.72 U 0.54 U 

0.B4 U 1.3 U 1.3 U 1.4 U 

5.7 U 8.6 U 12 U 9.4 U 

4.B U 7.2 U 7.5 U 7.9 U 

1.6 U 2.5 U 2.6 U 2.7 U 

2.5 U 3.B U 4 U 4.2 U 

6.4 U 9.7 U 10 U 11 U 

B.4 U 13 U 13 U 14 U 

0.22 U 0.34 U 0.35 U 0.37 U 

1.6 U 2.5 U 2.6 U 2.7 U 

3.7 U 5.6 U 5.9 U 6.2 U 

0.49 U 0.74 U 0.77 U 0.B1 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003SBP0107 003SBP0108 

24.0 - 28.0' 28.0 - 32.0' 
08/08/97 08/08/97 

OU3 OU3 
P01 P01 

3.7 U 3.3 U 

0.45 U 0.39 U 

12 U 11 U 

9.6 U 8.4 U 

32 U 2B U 

1B U 16 U 

1B U 16 U 

1B U 15 U 

4B U 42 U 

2.4 U 2.1 U 

0.74 U 0.65 U 

5B U 51 U 

29 U 26 U 

0.5B U 0.51 U 

1.5 U 1.3 U 

10 U 8.B U 

B.5 U 7.4 U 

2.9 U 2.6 U 

4.5 U 3.9 U 

11 U 10 U 

15 U 13 U 

0.4 U 0.35 U 

2.9 U 2.6 U 

6.6 U 5.8 U 

O.BB U 0.77 U 



SAMPLE NUMBER: 003SBP0102 

DEPTH (feet): 4.0 - 8.0' 

SAMPLE DATE: 08/07197 

INVESTIGATION: OU3 
LOCATION: POl 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 30 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0104 003SBP0105 003SBP0106 

12.0 - 16.0' 16.0 - 20.0' 20.0 - 24.0' 
08/08/97 08/08/97 08/08/97 

OU3 OU3 OU3 
POl POl POl 

45 U 47 U 49 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP0107 003SBP0108 

24.0 - 28.0' 28.0 - 32.0' 
08/08/97 08/08/97 

OU3 OU3 
POl POl 

53 U 46 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1 ,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

003SBP0201 

00 - 4.0' 
08/18/97 

OU3 
P02 

2.4 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0202 003SBP0203 003SBP0204 

4.0 - 80' 8.0 - 12.0' 12.0 - 16.0' 
08/18/97 08/18/97 08/18/97 

OU3 OU3 OU3 
P02 P02 P02 

2.8 U 2.9 U 2.6 U 

0.29 U 0.34 U 0.35 U 0.31 U 

7.7 U 9.1 U 9.5 U 8.5 U 

6.1 U 7.1 U 7.5 U 6.6 U 

20 U 24 U 25 U 22 U 

12 U 14 U 14 U 13 U 

12 U 14 U 14 U 13 U 

11 U 13 U 14 U 12 U 

30 U 36 U 37 U 33 U 

1.5 U 1.8 U 1.8 U 1.6 U 

0.47 U 0.55 U 0.58 U 0.52 U 

37 U 43 U 46 U 41 U 

19 U 22 U 23 U 20 U 

0.37 U 0.43 U 0.46 U 0.41 U 

0.94 U 1.1 U 1.2 U 1 U 

6.4 U 7.5 U 7.9 U 7 U 

5.4 U 6.3 U 6.6 U 5.9 U 

1.9 U 2.2 U 2.3 U 2 U 

2.9 U 3.4 U 3.5 U 3.1 U 

7.2 U 8.5 U 8.9 U 7.9 U 

9.4 U 11 U 12 U 10 U 

0.25 U 0.3 U 0.31 U 0.28 U 

1.9 U 2.2 U 2.3 U 2 U 

4.2 U 4.9 U 5.2 U 4.6 U 

0.53 J 1.1 1.1 0.61 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP0207 003SBP0208 

24.0 - 28.0' 28.0 - 32.0' 
08/18/97 08/18/97 

OU3 OU3 
P02 P02 

3.3 U 3.3 U 

0.41 U 0.4 U 

11 U 11 U 

8.6 U 8.4 U 

29 U 28 U 

16 U 16 U 

16 U 16 U 

16 U 15 U 

43 U 42 U 

2.1 U 2.1 U 

0.67 U 0.65 U 

53 U 51 U 

26 U 26 U 

0.53 U 0.51 U 

1.3 U 1.3 U 

9.1 U 8.9 U 

7.6 U 7.5 U 

2.6 U 2.6 U 

4.1 U 4 U 

10 U 10 U 

13 U 13 U 

0.36 U 0.35 U 

2.6 U 2.6 U 

6 U 5.8 U 

2.9 0.95 



SAMPLE NUMBER: 003SBP0201 

DEPTH (feet): 0.0 - 4.0' 

SAMPLE DATE: 08/18/97 
INVESTIGATION: OU3 

LOCATION: P02 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 34 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0202 003SBP0203 003SBP0204 

4.0 - 80' 8.0 - 12.0' 12.0 - 16.0' 

08/18/97 08/18/97 08/18/97 

OU3 OU3 OU3 
P02 P02 P02 

39 U 41 U 37 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP0207 003SBP0206 

24.0 - 28.0' 28.0 - 32.0' 

08/18/97 08/18/97 

OU3 OU3 

P02 P02 

48 U 47 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (Ilg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

003SBP0209 

32.0 - 360' 
08/19/97 

OU3 
P02 

3.5 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0210 003SBP0211 003SBP0212 

36.0 - 40.0' 40.0 - 44.0' 44.0 - 48.0' 
08/19/97 08/19/97 08/19/97 

OU3 OU3 OU3 
P02 P02 P02 

3.9 U 2.9 U 3.1 U 

0.42 U 0.47 U 0.35 U 0.38 U 

11 U 13 U 9.4 U 10 U 

9 U 9.9 U 7.3 U 8 U 

30 U 33 U 24 U 27 U 

17U 19 U 14 U 15 U 

17 U 19 U 14 U 15 U 

16 U 18 U 13 U 15 U 

45 U 50 U 37 U 40 U 

2.2 U 2.5 U 1.8 U 2 U 

0.7 U 0.77 U 0.57 U 0.62 U 

55 U 61 U 45 U 49 U 

27 U 30 U 22 U 25 U 

0.55 U 0.61 U 0.45 U 0.49 U 

1.4 U 1.5 U 1.1 U 1.2 U 

9.5 U 10 U 7.8 U 8.5 U 

8 U 8.8 U 6.5 U 7.1 U 

2.7 U 3 U 2.2 U 2.5 U 

4.2 U 4.7 U 3.5 U 3.8 U 

11 U 12 U 8.8 U 9.6 U 

14 U 15 U 11 U 12 U 

0.37 U 0.41 U 0.31 U 0.33 U 

2.7 U 3 U 2.2 U 2.5 U 

6.2 U 6.9 U 5.1 U 5.6 U 

0.86 1.7 1.3 4.9 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP0213 003SBDP124 

48.0 - 52.0' 48.0 - 52.0' 
08/19/97 08/19/97 

OU3 OU3 
P02 P02 

003SBP0213 

3.5 U 3.2 U 

0.42 U 0.39 U 

11 U 11 U 

8.9 U 8.2 U 

30 U 27 U 

17 U 16 U 

17U 16 U 

16 U 15 U 

45 U 41 U 

2.2 U 2 U 

0.69 U 0.64 U 

54 U 50 U 

27 U 25 U 

0.54 U 0.5 U 

1.4 U 1.3 U 

9.4 U 8.7 U 

7.9 U 7.3 U 

2.7 U 2.5 U 

4.2 U 3.9 U 

11 U 9.8 U 

14 U 13 U 

0.37 U 0.34 U 

2.7 U 2.5 U 

6.2 U 5.7 U 

2.6 4.4 



SAMPLE NUMBER: 003SBP0209 

DEPTH (feet): 32.0 - 36.0' 
SAMPLE DATE: 08/19/97 

INVESTIGATION: OU3 
LOCATION: P02 
FIELD DUPLICATE OF: 

VOLATILES (1-I9/kg) 

IVINYL CHLORIDE 50 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0210 003SBP0211 003SBP0212 

36.0 - 40.0' 40.0 - 44.0' 44.0 - 48.0' 
08/19/97 08/19/97 08/19/97 

OU3 OU3 OU3 
P02 P02 P02 

55 U 41 U 45 U 

Blank space indicates that the sample was not analyzed for this particular parameter, 

30 

003SBP0213 003SBDP124 

48.0 - 52.0' 48.0 - 52.0' 
08/19/97 08/19/97 

OU3 OU3 
P02 P02 

003SBP0213 

49 U 46 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0214 003SBP0301 003SBP0302 003SBP0303 

52.0 - 560' 0.0 - 40' 4.0 - 80' 8.0 - 12.0' 
08/19/97 07/12/97 07112/97 07112/97 

OU3 OU3 OU3 OU3 
P02 P03 P03 P03 

3.3 U 6.7 U 7.2 U 5.8 U 

0.41 U 0.35 U 0.38 U 0.33 U 

11 U 9.4 U 10 U 9 U 

8.6 U 7.4 U 8.1 U 7 U 

29 U 25 U 27 U 23 U 

16 U 14 U 16 U 13 U 

16 U 14 U 16 U 13 U 

16 U 14 U 15 U 13 U 

43 U 44 41 U 35 U 

2.1 U 1.8 U 2 U 1.7 U 

0.67 U 0.57 U 0.63 U 0.55 U 

53 U 45 U 50 U 43 U 

26 U 23 U 25 U 21 U 

0.53 U 1.1 U 1.2 U 0.93 U 

1.3 U 1.1 U 1.3 U . 1.1 U 

9.1 U 19 U 20 U 16 U 

7.6 U 7.4 U 7.9 U 6.5 U 

2.6 U 2.3 U 2.5 U 2.1 U 

4.1 U 3.5 U 3.8 U 3.3 U 

10 U 8.8 U 9.7 U 8.4 U 

13 U 11 U 13 U 11 U 

0.36 U 0.31 U 0.34 U 0.29 U 

2.6 U 2.3 U 2.5 U 2.1 U 

6 U 5.1 U 5.6 U 4.9 U 

17J 0.68 U 0.74 U 0.64 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP0304 003SBP0305 

12.0 - 16.0' 16.0 - 20.0' 
07/12/97 07/12/97 

OU3 OU3 
P03 P03 

6.5 U 5 U 

0.39 U 0.32 U 

10 U 8.6 U 

8.2 U 6.7 U 

27 U 22 U 

16 U 13 U 

16 U 13 U 

15 U 12 U 

41 U 34 U 

2 U 1.7 U 

0.64 U 0.52 U 

50 U 41 U 

25 U 21 U 

1 U 0.8 U 

1.3 U 1 U 

18 U 14 U 

7.9 U 6.6 U 

2.5 U 2.1 U 

3.9 U 3.2 U 

9.8 U 8 U 

13 U 10 U 

0.34 U 0.28 U 

2.5 U 2.1 U 

5.7 U 4.7 U 

0.75 U 0.62 U 



SAMPLE NUMBER: 003SBP0214 

DEPTH (feet): 52.0 - 560' 

SAMPLE DATE: 08/19/97 

INVESTIGATION: OU3 
LOCATION: P02 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 48 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0301 003SBP0302 003SBP0303 

0.0 - 40' 4.0 - 8.0' 8.0 - 12.0' 

07/12/97 07/12/97 07/12/97 

OU3 OU3 OU3 
P03 P03 P03 

41 U 45 U 39 U 

Blank space indicates that the sample was not analyzed for this particular parameter, 

003SBP0304 003SBP0305 

12.0 - 16.0' 16.0 - 20.0' 

07/12/97 07/12/97 

OU3 OU3 
P03 P03 

45 U 37 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (Ilg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

003SBP0306 

20.0 - 240' 
07/12/97 

OU3 
P03 

5.5 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBDP104 003SBP0307 003SBP0309 

20.0 - 240' 24.0 - 28.0' 32.0 - 36.0' 
07/12/97 07/12/97 07/12/97 

OU3 OU3 OU3 
P03 P03 P03 

003SBP0306 

3.2 U 5.3 U 6.3 U 

0.36 U 0.39 U 0.36 U 0.4 U 

9.7 U 11 U 9.8 U 11 U 

7.6 U 8.2 U 7.7 U 8.5 U 

25 U 27 U 26 U 28 U 

15 U 16 U 15 U 16 U 

15 U 16 U 15 U 16 U 

14 U 15 U 14 U 16 U 

38 U 41 U 38 U 43 U 

1.9 U 2 U 1.9 U 2.1 U 

0.59 U 0.64 U 0.6 U 0.66 U 

47 U 50 U 47 U 52 U 

23 U 25 U 23 U 26 U 

0.89 U 0.5 U 0.84 U 1 U 

1.2 U 1.3 U 1.2 U 1.3 U 

15 U 8.7 U 15 U 18 U 

8.2 U 7.3 U 7.4 U 8 U 

2.3 U 2.5 U 2.3 U 2.6 U 

3.6 U 3.9 U 3.6 U 4 U 

9.1 U 9.8 U 9.2 U 10 U 

12 U 13 U 12 U 13 U 

0.32 U 0.34 U 0.32 U 0.36 U 

2.3 U 2.5 U 2.3 U 2.6 U 

5.3 U 5.7 U 5.3 U 5.9 U 

0.7 U 0.76 U 0.7 U 0.78 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP0310 003SBP0311 

36.0 - 40.0' 40.0 - 44.0' 
07/12/97 07/13/97 

OU3 OU3 
P03 P03 

3.9 U 4 U 

0.37 U 0.4 U 

10 U 11 U 

7.8 U 8.4 U 

26 U 28 U 

15 U 16 U 

15 U 16 U 

14 U 15 U 

39 U 42 U 

1.9 U 2.1 U 

0.61 U 0.66 U 

48 U 52 U 

24 U 26 U 

0.63 U 0.64 U 

1.2 U 1.3 U 

11 U 11 U 

7 U 7.5 U 

2.4 U 2.6 U 

3.7 U 4 U 

9.3 U 10 U 

12 U 13 U 

0.33 U 0.35 U 

2.4 U 2.6 U 

5.4 U 5.9 U 

1 0.77 U 



SAMPLE NUMBER: 003SBP0306 

DEPTH (feet): 20.0 - 24.0' 
SAMPLE DATE: 07/12/97 
INVESTIGATION: OU3 
LOCATION: P03 
FIELD DUPLICATE OF: 

VOLATILES (lIg/kg) 

IVINYL CHLORIDE 42 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBDP104 003SBP0307 003SBP0309 

20.0 - 24.0' 24.0 - 28.0' 32.0 - 36.0' 
07/12/97 07/12/97 07/12/97 

OU3 OU3 OU3 
P03 P03 P03 

003SBP0306 

46 U 43 U 47 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003SBP0310 003SBP0311 

36.0 - 40.0' 40.0 - 44.0' 
07/12/97 07/13/97 

OU3 OU3 
P03 P03 

43 U 47 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (I-Ig/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1 ,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0312 003SBP0313 003SBP0315 003SBP0401 

44.0 - 48.0' 48.0 - 52.0' 56.0 - 60.0' 00 - 4.0' 
07/13/97 07/13/97 07/13/97 09/06/97 

OU3 OU3 OU3 OU3 
P03 P03 P03 P04 

4 U 4 U 3.3 U 3.3 U 

0.41 U 0.41 U 0.34 U 0.4 U 

11 U 11 U 9.1 U 11 U 

8.7 U 8.7 U 7.1 U 8.6 U 

29 U 29 U 24 U 130 

17U 17U 14 U 16 U 

17 U 17 U 14 U 16 U 

16 U 16 U 13 U 16 U 

43 U 43 U 36 U 43 U 

2.1 U 2.2 U 1.8 U 2.1 U 

0.67 U 0.68 U 0.55 U 0.67 U 

53 U 68 U 56 U 52 U 

26 U 27 U 22 U 26 U 

0.64 U 0.65 U 0.53 U 0.52 U 

1.3 U 1.4 U 1.1 U 1.3 U 

11 U 11 U 9.1 U 9 U 

7.7 U 7.7 U 6.3 U 7.6 U 

2.6 U 2.7 U 2.2 U 2.6 U 

4.1 U 4.1 U 3.4 U 4 U 

10 U 10 U 8.5 U 10 U 

13 U 14 U 11 U 13 U 

0.36 U 0.36 U 0.3 U 0.36 U 

2.6 U 2.7 U 2.2 U 2.6 U 

6 U 6 U 4.9 U 5.9 U 

1.9 2.3 1.6 7.2 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP0402 003SBP0403 

4.0 - 8.0' 8.0 - 12.0' 
09/06/97 09/06/97 

OU3 OU3 
P04 P04 

3.3 U 3 U 

0.4 U 0.36 U 

11 U 9.8 U 

8.5 U 7.7 U 

28 U 26 U 

16 U 15 U 

16 U 15 U 

16 U 14 U 

42 U 38 U 

2.1 U 1.9 U 

0.66 U 0.6 U 

52 U 47 U 

26 U 24 U 

0.52 U 0.47 U 

1.3 U 1.2 U 

8.9 U 8.1 U 

7.5 U 6.8 U 

2.6 U 2.3 U 

4 U 3.6 U 

10 U 9.2 U 

13 U 12 U 

0.35 U 0.32 U 

2.6 U 2.3 U 

5.9 U 5.3 U 

0.78 U 0.7 U 



SAMPLE NUMBER: 003SBP0312 

DEPTH (feet): 44.0 - 480' 

SAMPLE DATE: 07/13/97 

INVESTIGATION: OU3 

LOCATION: P03 

FIELD DUPLICATE OF: 

VOLATILES (1J9/kg) 

IVINYL CHLORIDE 48 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0313 003SBP0315 003SBP0401 

48.0 - 52.0' 56.0 - 600' 0.0 - 4.0' 

07/13/97 07/13/97 09/06/97 

OU3 OU3 OU3 

P03 P03 P04 

48 U 40 U 48 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003SBP0402 003SBP0403 

4.0 - 80' 8.0 - 12.0' 

09/06/97 09/06/97 

OU3 OU3 

P04 P04 

47 U 43 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (1J9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP04D4 OD3SBPD4D5 D03SBP0406 003SBP0501 

12.0 - 160' 16.0 - 200' 20.0 - 24.0' 0.0 - 4.0' 
09/06/97 09/06/97 09/06/97 09/17/97 

OU3 OU3 OU3 OU3 
P04 P04 P04 P05 

3 U 3.3 U 3.4 U 4.6 U 

0.37 U 0.4 U 0.42 U 0.38 U 

10 U 11 U 11 U 10 U 

7.8 U 8.5 U 8.8 U 8 U 

26 U 28 U 29 U 27 U 

15 UR 16 UR 17 UR 15 U 

15 U 16 U , 17U 15 U 

14 U 16 U 16 U 15 U 

39 UR 42 UR 44 UR 40 U 

1.9 U 2.1 U 2.2 U 2 U 

0.61 U 0.66 U 0.69 U 0.62 U 

48 U 52 U 54 U 49 U 

24 UR 26 UR 27 UR 24 U 

0.48 U 0.52 U 0.54 U 0.74 U 

1.2 U 1.3 U 1.4 U 1.2 U 

8.2 U 9 U 9.3 U 13 U 

6.9 U 7.5 U 7.8 UR 7.1 U 

2.4 U 2.6 U 2.7 U 2.4 U 

3.7 U 4 U 4.2 U 3.8 U 

9.3 U 10 U 11 U 9.5 U 

12 U 13 U 14 U 12 U 

0.33 U 0.35 U 0.37 U 0.33 U 

2.4 U 2.6 U 2.7 U 2.4 U 

5.4 U 5.9 U 6.1 UR 5.5 U 

1.2 U 1.2 U 0.87 U 0.73 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP0502 003SBP0503 

4.0 - 8.0' 8.0 - 12.0' 
09/17197 09/17/97 

OU3 OU3 
P05 P05 

2.9 U 18 U 

0.36 U 2.2 U 

9.6 U 58 U 

7.5 U 46 U 

25 U 150 U 

14 U 88 U 

14 U 88 U 

14 U 84 U 

38 U 230 U 

1.9 U 11 U 

0.59 U 3.6 U 

46 U 280 U 

23 U 140 U 

0.46 U 2.8 U 

1.2 U 7.1 U 

8 U 48 U 

6.7 U 41 U 

2.3 U 14 U 

3.6 U 22 U 

9 U 55 U 

12 U 71 U 

0.31 U 1.9 U 

2.3 U 14 U 

5.2 U 32 U 

0.69 U 4.2 U 



SAMPLE NUMBER: 003SBP0404 

DEPTH (feet): 12.0 - 160' 

SAMPLE DATE: 09/06/97 

INVESTIGATION: OU3 

LOCATION: P04 

FIELD DUPLICATE OF: 

VOLATILES (jJg/kg) 

IVINYL CHLORIDE 43 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0405 003SBP0406 003SBP0501 

16.0 - 20.0' 20.0 - 24.0' 0.0 - 4.0' 

09/06/97 09/06/97 09/17/97 

OU3 OU3 OU3 

P04 P04 P05 

47 U 49 U 44 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003SBP0502 003SBP0503 

4.0 - 8.0' 8.0 - 12.0' 

09/17/97 09/17/97 

OU3 OU3 
P05 P05 

42 U 250 U 



SAMPLE NUMBER: 
DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (Ilg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0504 003SBP0505 003SBDP142 003SBP0601 

12.0-160' 16.0 - 20.0' 16.0 - 20.0' 0.0 - 4.0' 

09/17/97 09/17/97 09/17/97 08/07/97 

OU3 OU3 OU3 OU3 
P05 P05 P05 P06 

003SBP050S 

4.7 U 4.2 U 2.9 U 2.5 U 

0.38 U 0.35 U 0.33 U 0.3 U 

10 U 9.6 U 9 U 8.1 U 

8 U 7.5 U 7.1 U 6.3 U 

27 U 25 U 24 U 21 U 

15 U 14 U 14 U 12 U 

15 U 14 U 14 U 12 U 

15 U 14 U 13 U 12 U 

40 U 38 U 35 U 32 U 

2 U 1.9 U 1.7 U 1.6 U 

0.62 U 0.58 U 0.55 U 0.49 U 

49 U 46 U 43 U 39 U 

24 U 23 U 22 U 19 U 

0.75 U 0.68 U 0.46 U 0.39 U 

1.2 U 1.2 U 1.1 U 0.99 U 

13 U 12 U 7.8 U 6.7 U 

7.1 U 6.7 U 6.3 U 5.6 U 

2.4 U 2.3 U 2.2 U 1.9 U 

3.8 U 3.5 U 3.3 U 3 U 

9.5 U 9 U 8.4 U 7.6 U 

12 U 12 U 11 U 9.9 U 

0.33 U 0.31 U 0.29 U 0.26 U 

2.4 U 2.3 U 2.2 U 1.9 U 

5.5 U 5.2 U 4.9 U 4.4 U 

0.73 U 0.69 U 0.65 U 0.58 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP0603 003SBP0604 

8.0 - 12.0' 12.0 - 16.0' 
08/07/97 08/07/97 

OU3 OU3 
P06 P06 

3 U 2.9 U 

0.36 U 0.35 U 

9.8 U 9.4 U 

7.7 U 7.4 U 

26 U 25 U 

11 J 14 U 

15 U 14 U 

14 U 13 U 

38 U 37 U 

1.9 U 1.8 U 

0.6 U 0.57 U 

47 U 45 U 

17J 22 U 

0.47 U 0.45 U 

1.2 U 1.1 U 

8.1 U 7.8 U 

6.8 U 6.5 U 

2.3 U 2.2 U 

3.6 U 3.5 U 

9.2 U 8.8 U 

12 U 11U 

0.32 U 0.31 U 

2.3 U 2.2 U 

6.5 U 5.1 U 

0.7 U 0.67 U 



SAMPLE NUMBER: 003SBP0504 

DEPTH (feet): 12.0 - 16.0' 

SAMPLE DATE: 09/17/97 

INVESTIGATION: OU3 

LOCATION: P05 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 44 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0505 003SBDP142 003SBP0601 

16.0 - 20.0' 16.0 - 20.0' 0.0 - 4.0' 

09/17/97 09/17/97 08/07/97 

OU3 OU3 OU3 

P05 P05 P06 

003SBP0505 

42 U 39 U 35 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003SBP0603 003SBP0604 

8.0 - 12.0' 12.0 - 16.0' 

08/07/97 08/07/97 

OU3 OU3 

P06 P06 

43 U 41 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1 ,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0606 003SBDP119 003SBP0701 003SBP0702 

20.0 - 24.0' 20.0 - 24.0' 0.0 - 4.0' 4.0 - 8.0' 

08/07/97 08/07/97 07/10/97 07/10/97 

OU3 OU3 OU3 OU3 

P06 P06 P07 P07 

003SBP0606 

3.6 U 3 U 4.8 U 4.1 U 

0.29 U 0.36 U 0.37 U 0.34 U 

7.8 U 9.8 U 10 U 9.1 U 

6.1 U 7.7 U 7.8 U 7.1 U 

20 U 26 U 26 U 24 U 

12 U 15 U 15 U 14 U 

12 U 15 U 15 U 14 U 

11 U 14 U 14 U 13 U 

30 U 39 U 39 U 36 U 

1.5 U 1.9 U 1.9 U 1.8 U 

0.47 U 0.6 U 0.61 U 0.55 U 

100 U 47 U 48 U 44 U 

19 U 24 U 24 U 22 U 

0.57 U 0.47 U 0.76 U 0.66 U 

0.95 U 1.2 U 1.2 U 1.1 U 

9.8 U 8.1 U 13 U 11 U 

5.4 U 5 J 3.9 UJ 3.4 UJ 

1.9 U 2.4 U 2.4 U 2.2 U 

2.9 U 3.6 U 3.7 U 3.4 U 

7.3 U 9.2 U 9.3 U 8.5 U 

9.5 U 12 U 12 U 11 U 

0.25 U 0.32 U 0.32 U 0.3 U 

1.9 U 2.4 U 2.4 U 2.2 U 

4.2 U 5.4 U 5.4 U 5 U 

0.86 1.5 0.71 U 0.65 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP0703 003SBP0704 

8.0 - 12.0' 12.0 - 16.0' 

07/10/97 07/10/97 

OU3 OU3 
P07 P07 

4.8 U 5 U 

0.33 U 0.35 U 

9 U 9.4 U 

7.1 U 7.4 U 

24 U 25 U 

14 U 14 U 

14 U 14 U 

13 U 13 U 

35 U 37 U 

1.8 U 1.8 U 

0.55 U 0.57 U 

43 U 45 U 

22 U 22 U 

0.78 U 0.8 U 

1.1 U 1.1 U 

13 U 14 U 

3.4 UJ 3.5 UJ 

2.2 U 2.2 U 

3.3 U 3.5 U 

8.5 U 8.8 U 

11 U 11 U 

0.3 U 0.31 U 

2.2 U 2.2 U 

4.9 U 5.1 U 

0.65 U 0.67 U 



SAMPLE NUMBER: 003SBP0606 

DEPTH (feet): 20.0 - 24.0' 
SAMPLE DATE: 08/07/97 

INVESTIGATION: OU3 
LOCATION: P06 
FIELD DUPLICATE OF: 

VOLATILES (J,lg/kg) 

IVINYL CHLORIDE 34 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBDP119 003SBP0701 003SBP0702 

20.0 - 24.0' 0.0 - 4.0' 4.0 - 8.0' 
08/07/97 07/10/97 07/10/97 

OU3 OU3 OU3 
P06 P07 P07 

003SBP0606 

43 U 43 U 40 U 

Blank space indicates that the sample was not analyzed for this particular parameter, 

14~ 

003SBP0703 003SBP0704 
8.0 - 12.0' 12.0 - 16.0' 
07/10/97 07/10/97 

OU3 OU3 
P07 P07 

39 U 41 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (J.lg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0705 003SBP0706 003SBP0707 003SBDP102 

16.0 - 200' 20.0 - 240' 24.0 - 28.0' 24.0 - 28.0' 

07/10/97 07/10/97 07/10/97 07/10/97 

OU3 OU3 OU3 OU3 
P07 P07 P07 P07 

003SBP0707 

4.7 U 5.3 U 6.2 U 5.6 U 

0.33 U 0.35 U 0.39 U 0.34 U 

5.4 J 9.5 6.8 J 7.5 J 

7 U 7.5 U 8.2 U 7.3 U 

23 U 25 U 27 U 24 U 

13 U 14 U 16 U 14 U 

13 U 14 U 16 U 14 U 

13 U 14 U 15 U 13 U 

35 U 37 U 41 U 36 U 

1.7 U 1.8 U 2 U 1.8 U 

0.54 U 0.58 U 0.64 U 0.57 U 

42 U 46 U 50 U 44 U 

21 U 23 U 25 U 22 U 

0.76 U 0.86 U 1 U 0.91 U 

1.1 U 1.2 U 1.3 U 1.1 U 

13 U 15 U 17U 16 U 

3.3 UJ 3.4 UJ 4.1 UJ 3.6 UJ 

2.1 U 2.3 U 2.5 U 2.2 U 

3.3 U 3.5 U 3.9 U 3.4 U 

8.3 U 8.9 U 9.8 U 8.7 U 

11 U 12 U 13 U 11 U 

0.17 J 0.31 0.22 J 0.24 J 

2.1 U 2.3 U 2.5 U 2.2 U 

4.8 U 5.2 U 5.7 U 5 U 

1 2.4 4.4 3.6 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP0708 003SBP0710 

28.0 - 32.0' 36.0 - 40.0' 

07111/97 07111/97 

OU3 OU3 
P07 P07 

5.6 U 5.8 U 

0.38 U 0.39 U 

10 U 10 U 

8 U 8.2 U 

27 U 27 U 

15 U 16 U 

15 U 16 U 

15 U 15 U 

40 U 41 U 

2 U 2 U 

0.62 U 0.64 U 

49 U 50 U 

24 U 25 U 

0.91 U 0.93 U 

1.2 U 1.3 U 

16 U 16 U 

3.7 UJ 8.2 U 

2.4 U 2.5 U 

3.8 U 3.9 U 

9.6 U 9.8 U 

12 U 13 U 

0.33 U 0.34 U 

2.4 U 2.5 U 

5.6 U 5.7 U 

9.8 J 6.4 J 



SAMPLE NUMBER: 003SBP0705 

DEPTH (feet): 16.0 - 200' 

SAMPLE DATE: 07/10/97 

INVESTIGATION: OU3 

LOCATION: P07 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 39 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0706 003SBP0707 003SBDP102 

20.0 - 24.0' 24.0 - 28.0' 24.0 - 28.0' 

07/10/97 07/10/97 07/10/97 

OU3 OU3 OU3 

P07 P07 P07 

003SBP0707 

41 U 46 U 40 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003SBP0708 003SBP0710 

28.0 - 32.0' 36.0 - 40.0' 

07/11197 07111/97 

OU3 OU3 

P07 P07 

44 U 45 U 



SAMPLE NUMBER 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (Ilg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

003SBDP103 

36.0 - 40.0' 
07111/97 

OU3 
P07 

003SBP0710 

6.2 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0711 003SBP0712 003SBP0714 

40.0 - 440' 44.0 - 48.0' 52.0 - 56.0' 

07111/97 07111/97 07111/97 

OU3 OU3 OU3 
P07 P07 P07 

5.9 U 8.1 U 7.8 U 

0.42 U 0.34 U 0.35 U 0.44 U 

11 U 9.3 U 9.6 U 12 U 

8.8 U 7.3 U 7.5 U 9.3 U 

29 U 24 U 25 U 31 U 

17 U 14 U 14 U 18 U 

17U 14 U 14 U 18 U 

16 U 13 U 14 U 17 U 

44 U 36 U 37 U 47 U 

2.2 U 1.8 U 1.8 U 2.3 U 

0.69 U 0.57 U 0.58 U 0.72 U 

54 U 45 U 46 U 57 U 

27 U 22 U 23 U 28 U 

1 U 0.94 U 1.3 U 1.3 U 

1.4 U 1.1 U 1.2 U 1.4 U 

17 U 16 U 23 U 22 U 

7.3 UJ 6.9 U 12 J 7.5 UJ 

2.7 U 2.2 U 2.3 U 2.8 U 

4.2 U 3.4 U 3.5 U 4.4 U 

11 U 8.7 U 8.9 U 11 U 

14 U 11 U 12 U 14 U 

0.37 U 0.3 U 0.31 U 0.39 U 

2.7 U 2.2 U 2.3 U 2.8 U 

6.1 U 5.1 U 5.2 U 6.5 U 

6.8 J 4.3 J 200 J 0.85 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP0801 003SBP0802 

0.0 - 4.0' 4.0 - 8.0' 
09/02/97 09/02/97 

OU3 OU3 
P08 P08 

2.5 U 3.1 U 

0.3 U 0.38 U 

8.1 U 10 U 

6.4 U 8 U 

21 U 27 U 

12 U 15 U 

12 U 15 U 

12 U 15 U 

32 U 40 U 

1.6 U 2 U 

0.49 U 0.62 U 

39 U 49 U 

19 U 25 U 

0.39 U 0.49 U 

0.99 U 1.2 U 

6.7 U 8.5 U 

5.7 U 7.1 U 

1.9 U 2.5 U 

3 U 3.8 U 

7.6 U 9.6 U 

9.9 U 12 U 

0.27 U 0.33 U 

1.9 U 2.5 U 

4.4 U 5.6 U 

0.48 J 0.4 J 



SAMPLE NUMBER: 003SBDP103 
DEPTH (feet): 36.0 - 400' 

SAMPLE DATE: 07/11/97 
INVESTIGATION: OU3 
LOCATION: P07 

FIELD DUPLICATE OF: 003SBP0710 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 49 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0711 003SBP0712 003SBP0714 

40.0 - 44.0' 44.0 - 4B.O' 52.0 - 56.0' 

07111/97 07111/97 07111/97 

OU3 OU3 OU3 
P07 P07 P07 

41 U 42 U 52 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003SBP0801 003SBP0802 

0.0 - 4.0' 4.0 - B.O' 

09102/97 09/02/97 

OU3 OU3 
POB POB 

35 U 45 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (jJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

003SBPOB03 

8.0 - 120' 
09/02/97 

OU3 
P08 

2.8 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBPOB04 003SBPOB05 003SBDP134 

12.0 - 160' 16.0 - 20.0' 16.0 - 20.0' 

09/02/97 09/02/97 09/02/97 

OU3 OU3 OU3 
P08 P08 P08 

003SBPOB05 

2.9 U 2.7 U 2.2 U 

0.34 U 0.36 U 0.33 U 0.26 U 

9.3 U 9.7 U 8.9 U 7.1 U 

7.3 U 7.6 U 7 U 5.6 U 

24 U 25 U 23 U 19 U 

14 U 15 U 13 U 11 U 

14 U 15 U 13 U 11 U 

13 U 14 U 13 U 10 U 

36 U 38 U 35 U 28 U 

1.8 U 1.9 U 1.7 U 1.4 U 

0.56 U 0.59 U 0.54 U 0.43 U 

44 U 46 U 43 U 34 U 

22 U 23 U 21 U 17U 

0.44 U 0.46 U 0.43 U 0.34 U 

1.1 U 1.2 U 1.1 U 0.87 U 

7.7 U 8 U 7.4 U 5.9 U 

6.4 U 6.7 U 6.2 U 5 U 

2.2 U 2.3 U 2.1 U 1.7 U 

3.4 U 3.6 U 3.3 U 2.6 U 

8.7 U 9.1 U 8.4 U 6.7 U 

11 U 12 U 11 U 8.7 U 

0.3 U 0.32 U 0.29 U 0.23 U 

2.2 U 2.3 U 2.1 U 1.7 U 

5 U 5.3 U 4.9 U 3.9 U 

0.66 U 0.7 U 0.37 J 0.51 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

147 

003SBPOB06 003SBPOB07 

20.0 - 24.0' 24.0 - 28.0' 
09/02/97 09/02/97 

OU3 OU3 
P08 P08 

3.4 U 3.4 U 

0.41 U 0.41 U 

11 U 11 U 

8.7 U 8.8 U 

29 U 29 U 

59 U 17U 

17 U 17U 

16 U 16 U 

140 U 44 U 

2.1 U 2.2 U 

0.68 U 0.68 U 

53 U 54 U 

90 U 27 U 

0.53 U 0.54 U 

1.4 U 1.4 U 

9.2 U 9.3 U 

7.7 U 12 

2.7 U 2.7 U 

4.1 U 4.1 U 

10 U 10 U 

14 U 14 U 

0.36 U 0.37 U 

2.7 U 2.7 U 

31 U 6.1 U 

0.65 J 2.3 



SAMPLE NUMBER: 003SBP0803 

DEPTH (feet): S.O - 12.0' 
SAMPLE DATE: 09/02/97 
INVESTIGATION: OU3 
LOCATION: POS 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 40 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0804 003SBP0805 003SBDP134 

12.0 - 16.0' 16.0 - 20.0' 16.0 - 20.0' 
09/02/97 09/02/97 09/02/97 

OU3 OU3 OU3 
POS POS POS 

003SBP0805 

42 U 39 U 31 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003SBP0806 003SBP0807 

20.0 - 24.0' 24.0 - 2S.0' 
09/02/97 09/02/97 

OU3 OU3 
POS POS 

4S U 49 U 



SAMPLE NUMBER 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1 ,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBPOBOB 003SBPOB09 003SBPOB12 003SBPOB13 

2B.0 - 320' 32.0 - 360' 44.0 - 48.0' 48.0 - 52.0' 

09/02/97 09/03/97 09/03/97 09/03/97 

OU3 OU3 OU3 OU3 

P08 P08 P08 P08 

2.8 U 3.2 U 2.6 U 3.3 U 

0.34 U 0.39 U 0.32 U 0.4 U 

9.2 U 10 U 8.6 U 11 U 

7.2 U 8.2 U 6.8 U 8.4 U 

24 U 27 U 23 U 28 U 

14 U 16 U 13 U 16 U 

14 U 16 U 13 U 16 U 

13 U 15 U 12 U 15 U 

36 U 41 U 34 U 42 U 

1.8 U 2 U 1.7 U 2.1 U 

0.56 U 0.64 U 0.53 U 0.65 U 

44 U 50 U 41 U 51 U 

22 U 25 U 21 U 26 U 

0.44 U 0.52 U 0.41 U 0.51 U 

1.1 U 1.3 U 1.1 U 1.3 U 

7.6 U 8.9 U 7.1 U 8.8 U 

15 40 37 28 

2.2 U 2.5 U 2.1 U 2.6 U 

3.4 U 3.9 U 3.2 U 4 U 

8.6 U 9.8 U 8.1 U 10 U 

11 U 13 U 11 U 13 U 

0.3 U 0.34 U 0.28 U 0.35 U 

2.2 U 2.5 U 2.1 U 2.6 U 

5 U 14 U 15 U 20 U 

2.3 4.9 11 12 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBDP135 003SBP0814 

48.0 - 52.0' 52.0 - 56.0' 
09/03/97 09/03/97 

OU3 OU3 
P08 P08 

003SBPOB13 

3.6 U 3.2 U 

0.43 U 0.38 U 

12 U 10 U 

9.2 U 8.1 U 

31 U 27 U 

18 U 16 U 

18 U 16 U 

17 U 15 U 

46 U 41 U 

2.3 U 2 U 

0.71 U 0.63 U 

56 U 50 U 

28 U 25 U 

0.56 U 0.5 U 

1.4 U 1.3 U 

9.7 U 8.6 U 

21 17 

2.8 U 2.5 U 

4.3 U 3.8 U 

11 U 9.7 U 

14 U 13 U 

0.38 U 0.34 U 

2.8 U 2.5 U 

21 U 27 U 

15 J 14 



SAMPLE NUMBER: 003SBP0808 

DEPTH (feet): 2S.0 - 320' 

SAMPLE DATE: 09/02/97 

INVESTIGATION: OU3 
LOCATION: POS 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 40 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0809 003SBP0812 003SBP0813 

32.0 - 360' 44.0 - 4S.0' 4S.0 - 520' 

09/03/97 09/03/97 09/03/97 

OU3 OU3 OU3 
POS POS POS 

45 U 3S U 47 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

o 

003SBDP135 003SBP0814 

4S.0 - 52.0' 52.0 - 56.0' 

09/03/97 09/03/97 

OU3 OU3 
POS POS 

003SBP0813 

51 U 45 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (iJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

003SBP0815 

56.0 - 600' 
09/03/97 

OU3 
P08 

4 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0901 003SBP0902 003SBP0903 

00 - 40' 4.0 - 8.0' 8.0 - 12.0' 
08/23/97 08/23/97 08/23/97 

OU3 OU3 OU3 
P09 P09 P09 

2.7 U 3.3 U 3.2 U 

0.48 U 0.32 U 0.34 U 0.35 U 

13 U 8.7 U 9.3 U 9.6 U 

10 U 6.8 U 7.3 U 7.5 U 

34 U 23 U 24 U 25 U 

20 U 13 U 14 U 14 U 

20 U 13 U 14 U 14 U 

19 U 13 U 13 U 14 U 

51 U 34 U 36 U 38 U 

2.5 U 1.7 U 1.8 U 1.9 U 

0.79 U 0.53 U 0.56 U 0.58 U 

62 U 42 U 44 U 46 U 

31 U 21 U 22 U 23 U 

0.62 U 0.42 U 0.54 U 0.52 U 

1.6 U 1.1 U 1.1 U 1.2 U 

11 U 7.2 U 9.2 U 8.9 U 

11 6.1 U 6.4 U 6.7 U 

3.1 U 2.1 U 2.2 U 2.3 U 

4.8 U 3.2 U 3.4 U 3.5 U 

12 U 8.2 U 8.7 U 9 U 

16 U 11 U 11 U 12 U 

0.43 U 0.29 U 0.3 U 0.31 U 

3.1 U 2.1 U 2.2 U 2.3 U 

7.1 U 4.8 U 5 U 5.2 U 

19 J 0.63 U 0.66 U 0.69 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP0904 003SBDP129 

12.0 - 16.0' 12.0 - 16.0' 
08/23/97 08/23/97 

OU3 OU3 
P09 P09 

003SBP0904 

4.3 U 4.4 U 

0.35 U 0.54 U 

9.5 U 15 U 

7.4 U 11 U 

25 U 38 U 

14 U 22 U 

14 U 22 U 

14 U 21 U 

37 U 57 U 

1.8 U 2.8 U 

0.58 U 0.89 U 

46 U 70 U 

23 U 35 U 

0.69 U 0.7 U 

1.2 U 1.8 U 

12 U 12 U 

6.6 U 10 U 

2.3 U 3.5 U 

3.5 U 5.4 U 

8.9 U 14 U 

12 U 18 U 

0.31 U 0.48 U 

2.3 U 3.5 U 

5.2 U 7.9 U 

5.3 5.1 



SAMPLE NUMBER: 003SBP0815 

DEPTH (feet): 56.0 - 600' 

SAMPLE DATE: 09/03/97 

INVESTIGATION: OU3 
LOCATION: P08 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

IVINYL CHLORIDE 57 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP0901 003SBP0902 003SBP0903 

0.0 - 40' 4.0 - 8.0' 8.0 - 12.0' 

08/23/97 08/23/97 08/23/97 

OU3 OU3 OU3 

P09 P09 P09 

38 U 40 U 42 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003SBP0904 003SBDP129 

12.0 - 16.0' 12.0 - 16.0' 

08/23/97 08/23/97 

OU3 OU3 

P09 P09 

003SBP0904 

41 U 63 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (1J9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

003SBP0907 
24.0 - 28.0' 
08/23/97 

OU3 
P09 

22 U 

2.5 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBDP130 003SBP0908 003SBP1001 

24.0 - 28.0' 28.0 - 32.0' 0.0 - 4.0' 
08/23/97 08/23/97 09/05/97 

OU3 OU3 OU3 
P09 P09 P10 

003SBP0907 

3.6 U 4.6 U 3.2 U 

0.43 U 0.56 U 0.39 U 

2800 U 12 U 15 U 11 U 

53 U 9.1 U 12 U 8.3 U 

180 U 30 U 39 U 28 U 

100 U 18 U 23 U 170 U 

100 U 18 U 23 U 16 U 

97 U 17 U 22 U 15 U 

260 U 46 U 59 U 41 U 

13 U 2.3 U 2.9 U 2 U 

4.1 U 0.71 U 0.92 U 0.64 U 

320 U 56 U 72U 50 U 

160 U 28 U 36 U 270 U 

3.5 U 0.56 U 0.72 U 0.5 U 

8.2 U 1.4 U 6.6 U 1.3 U 

61 U 9.7 U 12 U 8.7 U 

47 U 8.1 U 11 U 7.3 U 

16 U 2.8 U 13 U 2.5 U 

25 U 4.3 U 20 U 3.9 U 

63 U 11 U 14 U 9.9 U 

82 U 14 U 66 U 13 U 

90 J 0.38 U 0.49 U 0.34 U 

16 U 2.8 U 3.6 U 2.5 U 

37 U 6.3 U 8.2 U 5.7 U 

4.8 U 0.58 J 3.4 0.98 U 

Blank space indicates that the sample was not analyzed for this particular parameter, 
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003SBP1002 003SBP1003 

4.0 - 8.0' 8.0 - 12.0' 
09/05/97 09/05/97 

OU3 OU3 
P10 P10 

3.2 U 3.2 U 

0.39 U 0.38 U 

11 U 10 U 

8.3 U 8.1 U 

28 U 27 U 

27 U 16 U 

16 U 16 U 

15 U 15 U 

41 U 41 U 

2 U 2 U 

0.64 U 0.63 U 

50 U 50 U 

42 U 25 U 

0.5 U 0.5 U 

1.3 U 1.3 U 

8.7 U 8.6 U 

7.3 U 7.2 U 

2.5 U 2.5 U 

3.9 U 3.8 U 

9.9 U 9.7 U 

13 U 13 U 

0.34 U 0.34 U 

2.5 U 2.5 U 

5.7 U 5.6 U 

0.4 J 0.66 J 



SAMPLE NUMBER: 003SBP0907 
DEPTH (feet): 24.0 - 28.0' 
SAMPLE DATE: 08/23/97 

INVESTIGATION: OU3 
LOCATION: P09 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 290 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBDP130 003SBP0908 003SBP1001 

24.0 - 28.0' 28.0 - 32.0' 0.0 - 4.0' 
08/23/97 08/23/97 09/05/97 

OU3 OU3 OU3 
P09 P09 P10 

003SBP0907 

51 U 66 U 46 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

003SBP1002 003SBP1003 

4.0 - 8.0' 8.0 - 12.0' 
09/05/97 09/05/97 

OU3 OU3 
P10 P10 

46 U 45 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (J.lg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP1004 003SBP1005 003SBP1006 003SBP1007 

12.0 - 160' 16.0 - 200' 20.0 - 240' 24.0 - 280' 
09/05/97 09/05/97 09/05/97 09/05/97 

aU3 aU3 aU3 aU3 
P10 P10 P10 P10 

3.2 U 2.9 U 3.6 U 3.8 U 

0.39 U 0.36 U 0.43 U 0.43 U 

39 U 9.6 U 12 U 12 U 

8.3 U 7.5 U 9.2 U 9.2 U 

28 U 25 U 31 U 31 U 

16 U 14 U 18 UR 18 UR 

16 U 14 U 18 U 18 U 

15 U 14 U 17 U 17U 

42 U 38 U 46 UR 46 UR 

2.1 U 1.9 U 2.3 U 2.3 U 

0.65 U 0.58 U 0.71 U 0.71 U 

51 U 46 U 56 U 56 U 

26 U 23 U 28 UR 28 UR 

0.51 U 0.46 U 0.56 U 0.6 U 

1.3 U 1.2 U 1.4 U 1.4 U 

8.8 U 7.9 U 9.7 U 10 U 

7.4 U 6.7 U 8.2 UR 8.2 UR 

2.6 U 2.3 U 2.8 U 2.8 U 

3.9 U 3.6 U 4.3 U 4.3 U 

10 U 9 U 11 U 11 U 

13 U 12 U 14 U 14 U 

1.3 0.31 U 0.38 U 0.38 U 

2.6 U 2.3 U 2.8 U 2.8 U 

29 U 34 U 6.4 UR 6.4 UR 

21 J 0.69 U 1.5 U 1.7 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP100B 003SBP1009 

28.0 - 32.0' 32.0 - 360' 
09/05/97 09/05/97 

aU3 aU3 
P10 P10 

16 U 3.1 U 

2 U 4 U 

54 U 110 U 

42 U 8 U 

140 U 280 U 

81 UR 15 UR 

81 U 15 U 

77U 15 U 

210 UR 40 UR 

10 U 2 U 

3.3 U 6.6 U 

260 U 49 U 

130 UR 24 UR 

2.6 U 0.49 U 

6.6 U 1.2 U 

45 U 8.4 U 

38 UR 6.1 J 

13 U 2.4 U 

20 U 3.8 U 

50 U 15 

66 U 12 U 

1.8 U 3.5 U 

13 U 2.4 U 

29 UR 17 U 

950 J 640 J 



SAMPLE NUMBER: 003SBP1004 

DEPTH (feet): 12.0 - 160' 

SAMPLE DATE: 09/05/97 

INVESTIGATION: OU3 

LOCATION: Pl0 

FIELD DUPLICATE OF: 

VOLATILES (Ilg/kg) 

IVINYL CHLORIDE 46 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP1005 003SBP1006 003SBP1007 

16.0 - 20.0' 20.0 - 24.0' 24.0 - 28.0' 

09/05/97 09/05/97 09/05/97 

OU3 OU3 OU3 

Pl0 Pl0 Pl0 

42 U 51 U 51 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003SBP1008 003SBP1009 

28.0 - 32.0' 32.0 - 36.0' 

09/05/97 09/05/97 

OU3 OU3 

Pl0 P10 

230 U 44 U 



SAMPLE NUMBER: 
DEPTH (feet) 

SAMPLE DATE 
INVESTIGATION 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBDP138 003SBP1010 003SBP1101 003SBP1102 

32.0 - 360' 36.0 - 40.0' 0.0 - 4.0' 4.0 - 8.0' 

09/05/97 09/05/97 09/08/97 09/08/97 

OU3 OU3 OU3 OU3 
P10 P10 P11 P11 

003SBP1009 

3.6 U 3.7 U 3.3 U 3 U 

0.44 U 0.44 U 0.4 U 0.37 U 

110 U 110 U 19 9.9 U 

9.4 U 9.4 U 8.5 U 7.8 U 

860 29 J 28 U 26 U 

160 U 18 UR 35 U 110 U 

18 U 18 U 16 U 15 U 

17U 17U 16 U 14 U 

420 U 47 UR 43 U 39 U 

2.3 U 2.3 U 2.1 U 1.9 U 

0.73 U 0.73 U 0.66 U 0.6 U 

57 U 58 U 52 U 120 U 

260 U 29 UR 55 U 180 U 

0.57 U 0.58 U 0.52 U 0.47 U 

1.5 U 1.5 U 1.3 U 1.2 U 

9.9 U 9.9 U 9 U 8.2 U 

11 8.4 U 7.6 U 6.9 U 

2.9 U 2.9 U 2.6 U 2.4 U 

4.4 U 4.4 U 4 U 3.7 U 

12 8.1 J 10 U 9.3 U 

15 U 15 U 13 U 12 U 

3.5 U 3.5 U 0.61 0.32 U 

2.9 U 2.9 U 2.6 U 2.4 U 

6.5 U 6.5 U 5.9 U 26 U 

1400 J 260 J 6.4 J 0.71 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP1103 003SBP1104 

8.0 - 12.0' 12.0 - 16.0' 

09/08/97 09/08/97 

OU3 OU3 
P11 P11 

2.8 U 3.2 U 

0.34 U 0.39 U 

9.3 U 11 U 

7.3 U 8.2 U 

24 U 27 U 

14 U 160 U 

14 U 16 U 

13 U 15 U 

37 U 41 U 

1.8 U 2 U 

0.57 U 0.64 U 

45 U 50 U 

22 U 250 U 

0.45 U 0.5 U 

1.1 U 1.3 U 

7.7 U 8.7 U 

6.5 U 7.3 U 

2.2 U 2.5 U 

3.4 U 3.9 U 

8.7 U 9.8 U 

11 U 13 U 

0.3 U 0.34 U 

2.2 U 2.5 U 

5.1 U 60 U 

0.8 U 1.1 U 



SAMPLE NUMBER: 003SBDP138 

DEPTH (feet): 32.0 - 36.0' 

SAMPLE DATE: 09/05/97 

INVESTIGATION: OU3 
LOCATION: Pl0 

FIELD DUPLICATE OF: 003SBP1009 

VOLATILES (lIg/kg) 

IVINYL CHLORIDE 52 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP10l0 003SBPll0l 003SBPll02 

36.0 - 40.0' 0.0 - 4.0' 4.0 - 8.0' 

09/05/97 09/08/97 09/08/97 

OU3 OU3 OU3 
Pl0 Pl1 Pll 

52 U 47 U 43 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003SBPll03 003SBPll04 

8.0 - 12.0' 12.0 - 16.0' 

09/08/97 09/08/97 

OU3 OU3 
Pll Pl1 

41 U 46 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (1J9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP1105 003SBP1106 003SBDP140 003SBP1107 

16.0 - 200' 20.0 - 24.0' 20.0 - 24.0' 24.0 - 28.0' 
09108197 09108197 09/08/97 09109/97 

OU3 OU3 OU3 OU3 
P11 P11 P11 P11 

003SBP1106 

3 U 3.7 U 3.3 U 3.4 U 

0.37 U 0.45 U 0.4 U 0.41 U 

9.9 U 38 U 22 29 U 

7.7 U 9.5 U 8.4 U 8.7 U 

26 U 32 U 28 U 29 U 

15 U 84 U 21 U 17 UR 

15 U 18 U 16 U 17 U 

14 U 17 U 15 U 16 U 

39 U 48 U 42 U 44 UR 

1.9 U 2.3 U 2.1 U 2.2 U 

0.6 U 0.74 U 0.65 U 0.68 U 

47 U 58 U 51 U 53 U 

24 U 130 U 33 U 27 UR 

0.47 U 0.58 U 0.51 U 0.53 U 

1.2 U 1.5 U 1.3 U 1.4 U 

8.2 U 10 U 8.8 U 9.2 U 

6.9 U 8.4 U 7.4 U 7.8 UR 

2.4 U 2.9 U 2.6 U 2.7 U 

3.7 U 4.5 U 4 U 4.1 U 

9.2 U 11 U 10 U 10 U 

12 U 15 U 13 U 14 U 

0.32 U 1.2 0.71 0.94 

2.4 U 2.9 U 2.6 U 2.7 U 

45 U 21 U 5.8 U 6.1 UR 

1.9 U 23 J 15 J 7.9 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP110B 003SBP1109 

28.0 - 32.0' 32.0 - 36.0' 
09/09/97 09/09/97 

OU3 OU3 
P11 P11 

3.4 U 3.2 U 

0.42 U 0.39 U 

64 U 10 U 

8.8 U 8.2 U 

29 U 27 U 

17U 16 U 

17U 16 U 

16 U 15 U 

44 U 41 U 

2.2 U 2 U 

0.69 U 0.64 U 

54 U 50 U 

27 U 25 U 

0.54 U 0.5 U 

1.4 U 1.3 U 

9.3 U 8.7 U 

11 9.9 

2.7 U 2.5 U 

4.2 U 3.9 U 

11 U 9.8 U 

14 U 13 U 

2.1 0.34 U 

2.7 U 2.5 U 

14 U 23 U 

32 J 18 J 



SAMPLE NUMBER: 003SBP1105 

DEPTH (feet): 16.0 - 20.0' 
SAMPLE DATE: 09/08/97 

INVESTIGATION: OU3 
LOCATION: P11 
FIELD DUPLICATE OF: 

VOLATILES (l.Ig/kg) 

IVINYL CHLORIDE 43 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP1106 003SBDP140 003SBP1107 

20.0 - 24.0' 20.0 - 24.0' 24.0 - 28.0' 
09/08/97 09/08/97 09/09/97 

OU3 OU3 OU3 
Pll P11 P11 

003SBPll06 

53 U 46 U 48 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003SBP1108 003SBP1109 

28.0 - 32.0' 32.0 - 36.0' 
09/09/97 09/09/97 

OU3 OU3 
Pll Pl1 

49 U 46 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (1J9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-l,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRICHLOROETHENE 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP1110 003SBP1111 003SBP1201 003SBP1202 

36.0 - 40.0' 40.0 - 44.0' 0.0 - 4.0' 4.0 - 8.0' 
09/09/97 09/09/97 08/10/97 08/10/97 

OU3 OU3 OU3 OU3 
P11 P11 P12 P12 

34 U 3.6 U 2.8 U 2.7 U 

4.1 U 0.42 UR 0.32 U 0.33 U 

110 U 11 UR 8.7 U 9.4 

88 U 7.8 J 6.8 U 6.9 U 

290 U 30 UR 23 U 23 U 

170 UR 17 UR 13 U 13 U 

170 U 17 UR 13 U 13 U 

160 U 16 UR 12 U 13 U 

440 UR 45 UR 34 U 34 U 

22 U 2.2 UR 1.7 U 1.7 U 

6.8 U 0.7 UR 0.53 U 0.54 U 

540 U 55 U 42 U 89 U 

270 UR 27 UR 21 U 21 U 

5.4 U 0.57 U 0.44 U 0.42 U 

14 U 1.4 UR 1.1 U 1.1 U 

93 U 9.8 U 7.6 U 7.3 U 

78 UR 97 6.1 U 6.1 U 

27 U 2.7 UR 2.1 U 2.1 U 

41 U 4.2 UR 3.2 U 3.3 U 

100 U 11 UR 8.1 U 8.2 U 

140 U 14 UR 11 U 11 U 

3.7 U 0.37 UR 0.28 U 0.3 

27 U 2.7 UR 2.1 U 2.1 U 

61 UR 92 U 4.7 U 4.8 U 

120 J 3400 J 0.62 U 0.63 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003SBP1203 003SBP1204 
8.0 - 12.0' 12.0 - 16.0' 
08/10/97 08/10/97 

OU3 OU3 
P12 P12 

3.1 U 3.5 U 

0.37 U 0.38 U 

10 U 16 

7.9 U 8 U 

26 U 27 U 

15 U 15 U 

15 U 19 U 

14 U 15 U 

39 U 40 U 

2 U 2 U 

0.61 U 0.62 U 

110 U 76 U 

24 U 24 U 

0.48 U 0.56 U 

1.2 U 1.2 U 

8.3 U 9.7 U 

7 U 7.1 U 

2.4 U 2.4 U 

3.7 U 3.8 U 

9.4 U 9.5 U 

12 U 12 U 

0.33 U 0.53 

2.4 U 2.4 U 

5.5 U 4.5 J 

0.72 U 0.73 U 



SAMPLE NUMBER: 003SBP1110 

DEPTH (feel): 36.0 - 40.0' 

SAMPLE DATE: 09/09/97 

INVESTIGATION OU3 
LOCATION: P11 

FIELD DUPLICATE OF: 

VOLATILES (jJg/kg) 

IVINYL CHLORIDE 490 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP1111 003SBP1201 003SBP1202 

40.0 - 44.0' 0.0 - 4.0' 4.0 - 8.0' 
09/09/97 08/10/97 08/10/97 

OU3 OU3 OU3 
P11 P12 P12 

50 U 38 U 38 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

2 

003SBP1203 003SBP1204 

8.0 - 12.0' 12.0 - 16.0' 
08/10/97 08f10f97 

OU3 OU3 
P12 P12 

44 U 44 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1 ,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROFORM 

CIS-1,2-DICHLOROETHENE 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE/STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRICHLOROETHENE 

003SBP1206 

20.0 - 24.0' 
08/10/97 

OU3 
P12 

11 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP1208 003SBP1209 003SBP1210 

28.0 - 32.0' 32.0 - 36.0' 36.0 - 40.0' 
08/10/97 08/10/97 08/11197 

OU3 OU3 OU3 
P12 P12 P12 

5 U 2.2 U 2.4 U 

0.73 U 0.61 U 0.26 U 0.29 U 

20 U 16 U 11 U 9.1 

15 U 13 U 5.5 U 6.1 U 

51 U 43 U 18 U 20 U 

29 U 25 U 11 U 12 U 

21 J 25 U 11 U 12 U 

28 U 24 U 10 U 11 U 

77U 64 U 27 U 31 U 

3.8 U 3.2 U 1.4 U 1.5 U 

1.2 U 1 U 0.43 U 0.48 U 

94 U 110 U 34 U 43 U 

47 U 39 U 17U 19 U 

1.7 U 0.79 U 0.35 U 0.38 U 

2.4 U 2 U 0.85 U 0.95 U 

29 U 14 U 6 U 6.5 U 

14 U 11 U 4.9 U 5.5 U 

4.7 U 3.9 U 1.7 U 1.9 U 

7.3 U 6.1 U 2.6 U 2.9 U 

18 U 15 U 6.5 U 7.3 U 

24 U 20 U 8.5 U 9.5 U 

0.64 U 0.54 U 0.35 0.29 

4.7 U 3.9 U 1.7 U 1.9 U 

11 U 9 U 3.8 U 2.2 J 

1.4 U 1.2 U 0.65 1.5 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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SAMPLE NUMBER: 003SBP1206 

DEPTH (feet): 20.0 - 240' 

SAMPLE DATE: 08/10/97 

INVESTIGATION: OU3 

LOCATION: P12 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

IVINYL CHLORIDE 85 U 

FIELD GC ANALYTICAL RESULTS FOR SOILS 
NIROP FRIDLEY, MINNESOTA 

003SBP120B 003SBP1209 003SBP1210 

28.0 - 320' 32.0 - 36.0' 36.0 - 40.0' 

08/10/97 08/10/97 08/11/97 

OU3 OU3 OU3 
P12 P12 P12 

72 U 30 U 34 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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APPENDIX E 

ANALYTICAL DATABASE 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (tJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-003-01 003-S8-004-01 003-S8-0P 1-0 1 003-S9-006-01 
00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 

07/13/97 07/22/97 07/22/97 07/08/97 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC04 AOC06 

003-S9-004-01 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 UJ 10 U 10 U 

10 U 10 U 10 U 10 U 

10 UJ 10 U 10 U 10 UJ 

2 J 5 J 3 J 10 UJ 

10 UJ 10 U 10 U 10 UJ 

1 J 2 J 1 J 10 UJ 

33 J 32 U 13 U 3 J 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 UJ 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 UJ 10 UJ 10 U 10 UJ 

10 U 10 U 10 U 10 U 

10 UJ 10 UJ 10 U 10 UJ 

10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003-S8-007 -01 003-S9-008-01 
0.0 - 4.0' 0.0 - 4.0' 

08/21/97 07/21/97 

OU3 OU3 
AOC07 AOC08/AOC09 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 3 J 

11 U 10 U 

11 U 10 U 

31 J 11 U 

11 U 10 U 

11 U 10 U 

11 U 10 UJ 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (~g/kg) 

1,2,4-TRICHLOROBENZENE 

l,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-003-0 1 003-S8-004-01 003-S8-DP1-01 003-S8-006~1 

00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
07/13/97 07/22/97 07/22/97 07/08/97 

aU3 aU3 aU3 aU3 
AOC03 AOC04 AOC04 AOC06 

003-88·004-01 

10 U 10 U 10 U 10 U 

12 U 10 U 10 U 14 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 UJ 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

10 UJ 10 U 10 U 10 UJ 

1 J 1 J 10 U 10 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

860 U 860 U 860 U 870 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 860 U 860 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

2 

003-S8~07~1 003-SB~OB~1 

0.0 - 4.0' 0.0 - 4.0' 
08/21/97 07/21197 

aU3 aU3 
AOC07 AOC08/AOC09 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 UJ 

1 J 10 U 

11 U 10 U 

11 U 1 J 

11 U 10 U 

11 U 10 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

890 U 850 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

890 U 850 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

12 J 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (J.l9Ikg) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA !E 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-003-01 003-S8-004-01 003-S8-0P1-01 003-S8-006-01 
0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 00 - 4.0' 
07/13/97 07/22/97 07/22/97 07/08/97 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC04 AOC06 

003-S8-004-01 

340 U 340 U 340 U 350 U 

860 U 860 U 860 U 870 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

860 U 860 U 860 U 870 U 

860 U 860 U 860 U 870 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

860 UJ 860 U 860 U 870 UJ 

860 UJ 860 U 860 U 870 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 20 J 

340 U 11 J 340 U 210 J 

340 U 340 U 340 U 120 J 

340 U 340 U 340 U 180 J 

340 U 340 U 340 U 65 J 

340 U 340 U 340 U 120 J 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 UJ 

340 U 340 U 340 U 350 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

3 

003-S8-007 -01 003-S8-008-01 
0.0 - 4.0' 0.0 - 4.0' 
08/21/97 07/21/97 

OU3 OU3 
AOC07 AOC081AOC09 

350 U 340 U 

890 U 850 U 

350 U 340 U 

350 U 340 U 

890 U 850 U 

890 U 850 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 850 U 

350 U 340 U 

890 U 850 U 

890 U 850 U 

20 J 340 U 

350 U 340 U 

31 J 340 U 

110 J 340 U 

84 J 340 U 

91 J 340 U 

50 J 340 U 

65 J 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (1J9/kg) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-003-01 003-88-004-01 003-88-DP1-01 003-S8-006-01 
00 - 40' 00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
07/13/97 07/22/97 07/22/97 07108/97 

aU3 aU3 aU3 aU3 
AOC03 AOC04 AOC04 AOC06 

003-S8-004-0 1 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 13 J 340 U 180 J 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 36 J 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 19 J 340 U 320 J 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 73 J 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 860 U 860 U 350 U 

340 U 340 U 340 U 76 J 

340 U 340 U 340 U 350 U 

340 U 21 J 340 U 290 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

4 

003-S8-007 -01 003-S8-OO8-01 
0.0 - 4.0' 0.0 - 4.0' 
08/21/97 07/21/97 

aU3 aU3 
AOC07 AOC08/AOC09 

350 U 340 U 

20 J 340 U 

97 J 340 U 

350 U 340 U 

350 U 340 U 

29 J 340 U 

350 U 340 U 

350 U 850 U 

350 U 340 U 

240 J 340 U 

15 J 850 U 

350 U 340 U 

350 U 340 U 

350 UJ 340 U 

350 U 340 U 

54 J 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

890 U 850 U 

180 J 340 U 

350 U 340 U 

190 J 340 U 



SAMPLE NUMBER: 

DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/kg) 

IpYRIDINE 

PCBs (lJg/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-003-01 003-S8-004-01 003-S8-0P1-01 003-S8-006-01 
0.0 - 40' 0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 
07/13/97 07/22/97 07/22/97 07/08/97 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC04 AOC06 

003-S8-004-01 

340 UJ 340 UJ 340 UJ 350 UJ 

34 U 34 U 34 U 34 U 

68 U 68 U 68 U 69 U 

34 U 34 U 34 U 34 U 

34 U 34 U 34 U 34 U 

34 U 34 U 34 U 34 U 

34 U 34 U 34 U 34 U 

34 U 34 U 34 U 34 U 

3120 J 2880 J 2500 J 3770 J 

3 UJ 3.3 UJ 3.3 UJ 3 UJ 

3.4 J 4.2 4.3 2.2 J 

74.4 J 94.7 J 86.6 J 52.8 J 

0.16 0.19 0.19 0.16 

0.32 U 0.35 U 0.34 U 0.32 U 

6320 J 9350 J 10800 J 13300 J 
7.8 6.6 5.8 9.1 

5.5 J 8.1 J 6.2 J 7 J 
6.3 6.8 J 5.4 J 8.8 

0.26 U 0.26 U 0.26 U 0.26 U 

2 U 2 U 

11800 J 12900 J 12500 J 10900 J 
3.8 11.4 J 5.4 J 3.6 

2970 J 3440 J 4420 J 4560 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

5 

003-S8-007 -0 1 003-S8-008-01 
0.0 - 4.0' 0.0 - 4.0' 
08/21/97 07/21/97 

OU3 OU3 
AOC07 AOC08/AOC09 

350 U 340 UJ 

35 U 34 U 

70 U 67 U 

35 U 34 U 

35 U 34 U 

35 U 34 U 

35 U 34 U 

35 U 34 U 

4140 J 2270 J 

3.6 UJ 3.4 UJ 

3.5 1.5 

49.5 J 18.2 J 
0.24 0.2 

0.37 U 0.36 U 

9090 J 22400 J 
7.5 7.1 

5.3 J 3.5 J 
8.8 3.6 U 

0.27 U 0.25 U 

2 U 2 U 

9680 J 4900 J 

40.3 1.8 J 
2310 J 4930 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-003-01 003-S8-004-01 003-S8-0Pl-Ol 003-S8-006-01 
0.0 - 40' 00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 

07/13/97 07/22/97 07/22/97 07108/97 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC04 AOC06 

003-S8-004-01 

676 J 1020 J 983 J 554 J 

0.08 J 0.05 U 0.05 U 0.16 J 

10.7 16.4 14.6 15.2 

300 J 298 J 288 J 412 J 

0.15 U 0.16 UJ 0.17 UJ 0.14 U 

0.47 U 0.52 U 0.51 U 0.48 U 

95.5 72J 42.9 U 119 

0.15 U 0.16 U 0.19 U 0.14 UJ 

12.1 13.6 J 11.4 J 13.5 

16.6 J 18.1 J 16.3 J 19.5 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 1800 J 1500 J 1800 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

6 

003-S8-007 -01 003-S8-008-01 
0.0 - 4.0' 0.0 - 4.0' 

08/21/97 07/21/97 

OU3 OU3 
AOC07 AOC08/AOC09 

439 J 225 J 

0.05 J 0.04 U 

10.9 7.3 

350 J 249 J 

0.18 UJ 0.19 UJ 

0.56 U 0.54 U 

65.4 J 75 J 

0.18 U 0.24 U 

15.4 J 8.9 J 

28.8 J 11.1 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (I-'g/kg) 

1,1.1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1.2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1.1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1.2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-5B-0 13-0 1 003-5B-015-01 003-5B-OP 1-09 003-5B-016-01 
00 - 4.0' 0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 
07/14/97 09/22/97 09/22/97 07/26/97 

OU3 OU3 OU3 OU3 
AOC13/AOC14 AOC15 AOC15 AOC16 

003-S8-015-01 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 UJ 

10 U 100 U 100 UJ 11 U 

10 UJ 100 U 100 UJ 11 U 

5 J 100 U 100 UJ 2 J 

10 UJ 100 U 100 UJ 11 U 

2 J 100 U 100 UJ 10 J 

52 J 270 230 J 29 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 1 J 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

10 UJ 100 U 100 UJ 11 UJ 

10 U 100 U 100 UJ 11 U 

10 UJ 100 U 100 UJ 11 UJ 

10 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

7 

003-5B-0 17 -01 003-S8-018-01 
0.0 - 4.0' 0.0 - 4.0' 

07/25/97 07/26/97 

OU3 OU3 
AOC17 AOCla 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 UJ 10 UJ 

11 U 10 U 

11 U 10 U 

5 J 1 J 

11 U 10 U 

2 J 10 U 

53 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 UJ 10 UJ 

11 U 10 U 

11 UJ 10 UJ 

11 U 10 U 

11 U 10 U 



SAMPLE NUMBER: 

DEPTH (feel): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES hAg/kg) 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (lAg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-013-01 003-S8-015-01 003-S8-DP1-09 003-S8-016-01 
0_0 - 4_0' 0.0 - 4.0' 0.0 - 4.0' 0_0 - 4_0' 

07/14/97 09/22/97 09/22/97 07/26/97 

OU3 OU3 OU3 OU3 
AOC13/AOC14 AOC15 AOC15 AOC16 

003-S8-015-01 

10 U 100 U 100 UJ 11 U 

16 U 100 U 100 U 11 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 11 U 

1 J 100 U 100 U 1 J 

10 U 

10 U 100 U 100 UJ 11 U 

10 U 100 U 100 UJ 12 

10 UJ 100 U 100 UJ 11 U 

1 J 9 J 100 UJ 11 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

850 U 830 U 830 U 920 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 830 U 830 U 920 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-017 -01 003-S8-018-01 
0.0 - 4.0' 0_0 - 4_0' 

07/25/97 07/26/97 

OU3 OU3 
AOC17 AOC18 

11 U 10 U 

11 U 10 U 

11 U 10 U 

11 U 1 J 

1 J 10 U 

11 U 10 U 

11 U 2 J 

11 U 10 U 

1 J 10 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

890 U 860 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

890 U 860 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

120 J 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~glkg) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA IE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-013-01 003-S8-015-01 003-S8-0P 1-09 003-S9-016-01 
00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
07/14/97 09/22/97 09/22/97 07/26/97 

aU3 aU3 aU3 aU3 
AOC13/AOC14 AOC15 AOC15 AOC16 

003-S9-015-01 

340 U 330 U 330 U 370 U 

850 U 830 U 830 U 920 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

850 U 830 U 830 U 920 U 

850 U 830 U 830 U 920 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

850 U 830 U 830 U 920 U 

850 U 830 U 830 U 920 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 19 J 

340 U 330 U 330 U 22 J 

340 U 330 U 330 U 19 J 

340 U 330 U 330 U 15 J 

340 U 330 U 330 U 25 J 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S9-017 -01 003-S9-018-01 
0.0 - 4.0' 0.0 - 4.0' 
07/25/97 07/26/97 

aU3 aU3 
AOC17 AOC18 

350 U 340 U 

890 U 860 U 

350 U 340 U 

350 U 340 U 

890 U 860 U 

890 U 860 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

890 U 860 UJ 

350 U 860 U 

210 J 340 U 

760 340 U 

640 340 U 

2700 340 U 

1700 340 U 

2100 340 U 

640 340 U 

1300 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 



SAMPLE NUMBER: 

DEPTH (feel): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (l.Ig/kg) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003·S8·013-01 003-S8-015-01 003-S8-0P 1-09 003-S8-016-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
07/14/97 09/22/97 09/22/97 07/26/97 

aU3 aU3 aU3 aU3 
AOC13/AOC14 AOC15 AOC15 AOC16 

003-S8-015-01 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 26 J 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 11 J 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

13 J 330 U 330 U 29 J 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 19 J 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

340 U 830 U 830 U 920 U 

340 U 330 U 330 U 370 U 

340 U 330 U 330 U 370 U 

13 J 330 U 330 U 26 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-0 17 -0 1 003-S8-018-01 
0.0 - 4.0' 0.0 - 4.0' 

07/25/97 07/26/97 

aU3 aU3 
AOC17 AOC18 

350 U 340 U 

400 340 UJ 

1700 340 U 

28 J 340 U 

350 U 340 U 

400 340 U 

250 J 340 U 

350 U 340 U 

350 U 340 U 

5600 340 U 

400 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

830 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

55 J 340 U 

350 U 340 U 

890 U 860 U 

4500 340 U 

350 U 340 U 

4000 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/kg) 

IpYRIDINE 

PCBs (1J9/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S9-013-01 003-S9-015-01 003-S9-0P 1-09 003-S9-016-01 
00 - 4.0' 0.0 - 40' 0.0 - 4.0' 00 - 4.0' 

07/14/97 09/22/97 09/22/97 07/26/97 

aU3 aU3 aU3 aU3 
AOC13/AOC14 AOC15 AOC15 AOC16 

003-S8-015-01 

340 UJ 330 U 330 U 370 UJ 

34 U 33 U 33 U 36 U 

67 U 66 U 66 U 72 U 

34 U 33 U 33 U 36 U 

34 U 33 U 33 U 36 U 

34 U 33 U 33 U 36 U 

34 U 33 U 33 U 36 U 

34 U 33 U 33 U 36 U 

2530 J 2390 1980 5260 J 

2.8 UJ 2.9 UJ 2.2 UJ 4.1 UJ 

0.91 U 1.1 U 1.2 U 2.8 J 

32.7 J 11.9 10.2 135 J 

0.07 0.18 0.15 0.26 U 

0.29 U 0.36 U 0.28 U 0.43 U 

4240 J 12600 13000 5920 J 

6.3 8.1 J 6.2 J 7.4 

4.8 J 3.5 3.2 6.3 

3.8 2.1 1.7 5.2 J 

0.25 U 0.25 U 0.25 U 0.28 U 

2 U 2 U 2 U 

6440 J 5440 J 4810 J 14300 J 

2.8 2.8 J 2.7 J 3.5 J 

2130 J 3330 J 3560 J 1790 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S9-017 -01 003-S9-018-01 
0.0 - 4.0' 0_0 - 4.0' 

07/25/97 07/26/97 

aU3 aU3 
AOC17 AOC18 

350 UJ 340 UJ 

35 U 34 U 

70 U 68 U 

35 U 34 U 

35 U 34 U 

35 U 34 U 

35 U 34 U 

35 U 34 U 

3300 J 2860 J 

3.4 J 3.4 UJ 

2.7 J 0.54 J 

27.5 J 23 J 

0.15 U 0.18 U 

1.5 U 0.36 U 

5780 J 6020 J 

12.6 7.5 

7.1 J 7.9 

60.7 J 10.2 J 

0.27 U 0.26 U 

2 U 2 U 

48400 J 5140 J 

733 J 6.4 J 

2630 J 2980 J 



SAMPLE NUMBER: 

DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0 13-01 003-SB-015-01 003-SB-DP1-{)9 003-SB-016-01 
00 - 4.0' 00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 

07/14/97 09/22/97 09/22/97 07/26/97 

OU3 OU3 OU3 OU3 
AOC13/AOC14 AOC15 AOC15 AOC16 

003-SB-015·01 

285 J 107 J 95.9 J 1910 J 

0.19 J 0.04 U 0.04 U 0.05 U 

8.2 7.9 6.8 11.6 J 

276 J 253 212 327 J 

0.15 U 0.16 UJ 0.17 UJ 0.2 UJ 

0.44 U 0.54 U 0.41 U 0.64 U 

55.3 96.9 J 78.6 J 141 J 

0.15 U 0.16 UJ 0.17 U 0.2 U 

9.9 9.5 8.3 19.6 J 

13.4 J 12.4 J 11.1 J 19.1 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 970 J 740 J 19000 J 

GENERAL CHEMISTRY 

7.9 11.3 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-017 -01 003·SB-018-01 
0.0 - 4.0' 0.0 - 4.0' 

07/25/97 07/26/97 

OU3 OU3 
AOC17 AOC18 

341 J 138 J 

0.03 U 0.05 U 

20.6 J 18 J 

411 J 287 J 

0.14 UJ 0.18 UJ 

0.45 UJ 0.54 U 

156 J 42.5 U 

0.15 U 0.2 U 

23 J 11.4 J 

21 J 18.8 J 

8.4 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGA nON: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (1-I9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1 ,1-DICHLOROETHANE 

1,1-DlCHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANAL YTICAl RESULTS FOR SOilS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-023-01 003-S8-026-0 1 003-S8-027 -0 1 003-S8-028-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/09/97 09/20/97 08/22/97 09/16/97 

OU3 OU3 OU3 OU3 
AOC23 AOC26 AOC27 AOC28 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 34 J 

8 J 200 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 UJ 100 U 100 U 

10 U 100 U 100 U 100 U 

10 UJ 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-029-01 003-S8-030-01 
0.0 - 4.0' 0.0 - 4.0' 
09/15/97 08/23/97 

OU3 OU3 
AOC29 AOC30 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

50 J 32 J 

100 U 51 U 

51 J 34 J 

160 U 200 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

13 J 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJgfkg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (lJg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2.4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2.4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANAL YTICAl RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-023-01 003-S8-026-01 003-S8-027 -01 003-S8-028-01 
0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/09/97 09/20/97 08/22/97 09/16/97 

OU3 OU3 OU3 OU3 
AOC23 AOC26 AOC27 AOC28 

10 U 100 U 150 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

1 J 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

4 J 6 J 100 U 100 U 

10 U 100 U 100 U 100 U 

10 U 100 U 100 U 100 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

850 U 840 U 830 U 8700 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 840 U 830 U 8700 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 1000 J 

340 U 340 U 330 U 3500 U 

850 U 840 U 830 U 8700 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-029-01 003-S8-030-01 
0.0 - 4.0' 0.0 - 4.0' 
09/15/97 08/23/97 

OU3 OU3 
AOC29 AOC30 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 3 J 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 6 J 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

870 U 850 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

870 U 850 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

870 U 850 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (J,lg/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITRO.ANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYlHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-58-023-01 003-58-026-01 003-58-027 -01 003-58-028-01 
0.0 - 40' 00 - 4.0' 0.0 - 4.0' 0.0 - 4_0' 
08/09/97 09/20/97 08/22/97 09/16/97 

OU3 OU3 OU3· OU3 
AOC23 AOC26 AOC27 AOC28 

340 U 340 U 330 U 3500 U 

340 UJ 340 U 330 U 3500 U 

850 U 840 U 830 U 8700 U 

850 U 840 U 830 U 8700 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

850 UJ 840 U 830 U 8700 U 

850 U 840 U 830 U 8700 U 

340 U 340 U 330 U 650 J 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 110 J 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 25 J 19000 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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003-S8-029-O 1 003-S8-030-01 
0.0 - 4.0' 0.0 - 4.0' 
09/15/97 08/23/97 

OU3 OU3 
AOC29 AOC30 

350 U 340 U 

350 U 340 U 

870 U 850 U 

870 U 850 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

870 U 850 UJ 

870 U 850 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

18 J 340 U 

15 J 340 U 

12 J 340 U 

350 U 340 U 

14 J 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 60 J 

350 U 340 U 

350 U 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (lJg/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-023-01 003-S8-026-01 003-S8-027 -01 003-S8-026-01 
0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/09/97 09/20/97 08/22/97 09/16/97 

aU3 aU3 aU3 aU3 
AOC23 AOC26 AOC27 AOC28 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 100 J 

340 U 340 U 330 U 760 J 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 UJ 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 3500 U 

340 U 840 U 830 U 8700 U 

340 U 340 U 330 U 1200 J 

340 U 340 U 330 U 3500 U 

340 U 340 U 330 U 340 J 

340 UJ 340 U 330 U 3500 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

16 

003-S8-029-01 003-S8-030-01 
0.0 - 4.0' 0.0 - 4.0' 
09/15/97 08/23/97 

aU3 aU3 
AOC29 AOC30 

21 J 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

39 J 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

350 U 340 U 

870 U 850 U 

29 J 340 U 

350 U 340 U 

35 J 340 U 

350 UJ 340 UJ 



SAMPLE NUMBER 
DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

PCBs h.lg/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANAL YTICAl RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-023-0 1 003-SB-026-01 003-SB-027 -01 003-S8-028-01 
00 - 40' 0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 
08/09/97 09/20/97 08/22/97 09/16/97 

aU3 aU3 aU3 aU3 
AOC23 AOC26 AOC27 AOC28 

34 U 33 U 33 U 34 U 

67 U 67 U 66 U 69 U 

34 U 33 U 33 U 34 U 

34 U 33 U 33 U 34 U 

34 U 33 U 33 U 34 U 

34 U 33 U 33 U 34 U 

34 U 33 U 33 U 34 U 

2500 J 1660 2550 J 3150 J 

3.3 UJ 2.8 UJ 3.5 UJ 2.4 UJ 

1.2 J 1.8 J 0.6 1.6 

12.1 J 10_5 9.1 J 29.5 J 

0.18 0.11 0.15 0.2 U 

0.35 U 0.35 U 0.37 U 0.31 U 

4490 J 23500 1490 J 34100 J 

6.7 J 6.5 J 8.2 9.7 

4.5 5 6.4 J 5 

7.6 0.93 1.3 26.2 J 

0.25 U 0.25 U 0.25 U 0.26 UJ 

6480 J 4190 J 4300 J 7200 J 

2.9 J 1.6 J 2 4.3 

2220 J 6050 J 1390 J 7000 J 

117 J 276 J 43.8 J 210 J 

0.04 U 0.04 U 0.06 J 0.04 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

17 

003-S8-029-01 003-S8-030-01 
0.0 - 4.0' 0.0 - 4_0' 

09/15/97 08/23/97 

aU3 aU3 
AOC29 AOC30 

34 U 150 

69 U 67 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

2840 J 2700 J 

2.6 UJ 3.5 UJ 

0.97 1 

21.2 J 19.7 J 

0.21 U 0.16 

0.32 U 0.37 U 

5260 J 14500 J 

8.8 6.5 

4.1 3.2 U 

23.1 J 7.3 

0.26 UJ 0.25 U 

2 U 2 U 

6470 J 6260 J 

10.3 2.1 

2040 J 4550 J 

163 J 164 J 

0.04 U 0.05 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-023-01 003-S8-026-01 003-S8-027 -01 003-S8-028-01 
0.0 - 4.0' 0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 

08/09/97 09/20/97 08/22/97 09/16/97 

OU3 OU3 OU3 OU3 
AOC23 AOC26 AOC27 AOC28 

8.5 7.1 9.5 8.4 

282 J 159 230 J 497 

0.18 UJ 0.16 UJ 0.19 UJ 0.18 UJ 

0.53 U 0.53 U 0.55 U 0.46 U 

94.7 J 58.2 J 77.9 J 364 J 

0.18 UR 0.16 UJ 0.19 U 0.19 U 

21.1 7.6 10.6 J 11 J 

13.4 J 9.6 J 15.4 J 20.6 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 960 J 2000 J 

GENERAL CHEMISTRY 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-029-01 003-S8-030-01 
0.0 - 4.0' 0.0 - 4.0' 

09/15/97 08/23/97 

OU3 OU3 
AOC29 AOC30 

8.8 7.6 

306 374 J 

0.2 U 0.18 UJ 

0.48 U 0.55 U 

93.5 J 188 J 

0.2 U 0.18 U 

17.1 J 14 J 

52.7 J 14 J 

780 J 

10.8 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (1-I9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88·032-01 003·88-033-01 003-88-034-01 003-88-035-01 
00 - 4.0' 00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/25/97 09/07/97 07/29/97 07/28/97 

aU3 aU3 aU3 aU3 
AOC32 AOC33 AOC34 AOC35 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 3 J 

11 U 100 U 10 U 11 U 

5 J 100 U 10 U 11 U 

20 100 U 10 U 24 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 UJ 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-88-036-01 003-S8-037 -01 
0.0 - 4.0' 0.0 - 4.0' 
08/12/97 08/06/97 

aU3 OU3 
AOC36 AOC37 

10 U 29 U 

10 UJ 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

8 J 81 

1 J 29 U 

7 J 21 J 

9 J 340 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 U 

10 U 29 UJ 

10 U 29 U 

10 U 29 U 

10 U 2 J 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (l.Ig/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (1.I9/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-032-01 003-S8-033-01 003-S8-034-01 003-S8-035-01 
0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/25/97 09/07/97 07/29/97 07/28/97 

OU3 OU3 OU3 OU3 
AOC32 AOC33 AOC34 AOC35 

13 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

1 J 100 U 10 U 11 UJ 

1 J 100 U 1 J 1 J 

11 U 100 U 10 U 11 U 

1 J 100 U 10 U 3 J 

11 U 100 U 10 U 11 U 

11 U 100 U 10 U 11 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

900 U 850 U 870 U 950 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

900 U 850 U 870 U 950 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

900 U 850 U 870 U 950 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-036-01 003-S8-037 -01 
0.0 - 4.0' 0.0 - 4.0' 
08/12/97 08/06/97 

OU3 OU3 
AOC36 AOC37 

10 U 29 U 

10 U 29 U 

10 U 16 J 

10 U 5 J 

10 U 29 U 

10 UJ 22 J 

10 U 29 U 

1 J 6 J 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

840 U 970 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

840 U 970 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

840 U 970 U 



SAMPLE NUMBER: 
DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-032-01 003-S8-033-01 003-S8-034-O 1 003-S8-035-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/25/97 09/07/97 07/29/97 07/28/97 

aU3 aU3 aU3 aU3 
AOC32 AOC33 AOC34 AOC35 

360 U 340 U 350 U 380 U 

360 U 340 U 350 UJ 380 UJ 

900 U 850 U 870 UJ 950 UJ 

900 U 850 U 870 U 950 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

900 U 850 U 870 UJ 950 UJ 

900 U 850 U 870 U 950 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

36 J 92 J 350 U 39 J 

25 J 58 J 350 U 26 J 

33 J 73 J 350 U 47 J 

21 J 34 J 350 U 17J 

25 J 64 J 350 U 26 J 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 UJ 350 U 380 U 

18 J 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

21 

003-S8-036-01 003-S8-037 -01 
0.0 - 4.0' 0.0 - 4.0' 
08/12/97 08/06/97 

aU3 OU3 
AOC36 AOC37 

340 U 390 U 

340 UJ 390 U 

840 U 970 U 

840 U 970 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

840 UJ 970 U 

840 U 970 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

16 J 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 UJ 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE , 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-032-01 003-88-033-01 003-88-034-01 003-88-035-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/25/97 09/07/97 07/29/97 07/28/97 

OU3 OU3 OU3 OU3 
AOC32 AOC33 AOC34 AOC35 

21 J 70 J 350 U 39 J 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 33 J 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 UJ 340 U 350 U 380 U 

49 J 88 J 350 U 92 J 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

15 J 46 J 350 U 21 J 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

360 U 340 U 350 U 380 U 

900 U 850 U 870 U 950 U 

32 J 340 U 350 U 49 J 

360 U 340 U 350 U 380 U 

43 J 78 J 350 U 65 J 

360 UJ 340 UJ 350 U 380 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-88-036-01 003-88-037 -01 
0.0 - 4.0' 0.0 - 4.0' 
08/12/97 08/06/97 

OU3 OU3 
AOC36 AOC37 

11 J 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

10 J 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

340 U 390 U 

840 U 970 U 

340 U 390 U 

340 U 390 U 

12 J 390 U 

340 UJ 390 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs (1-I9/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOilS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-032-01 003-S8-033-0 1 003-S8-034-01 003-S8-035-01 
00 - 40' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 

08/25/97 09/07/97 07/29/97 07/28/97 

OU3 OU3 OU3 OU3 
AOC32 AOC33 AOC34 AOC35 

35 U 34 U 34 U 38 U 

71 U 67 U 69 U 75 U 

35 U 34 U 34 U 38 U 

35 U 34 U 34 U 38 U 

35 U 34 U 34 U 38 U 

35 U 34 U 34 U 38 U 

35 U 34 U 34 U 38 U 

3910 J 1510 J 4870 5890 

3.3 UJ 3 UJ 3.5 UR 3.6 UR 

2 0.74 1.4 J 2.5 J 

40.2 J 7.5 J 19.6 J 108 J 

0.22 0.17 U 0.2 U 0.41 U 

0.34 U 0.38 U 0.37 U 0.75 

4350 J 1460 J 2960 J 31600 J 

6.1 3.6 14.3 84 

6 J 2.4 6 J 5.4 J 

6.5 2.3 U 49.4 1360 

0.27 U 0.25 U 0.26 U 0.28 U 

6 

8310 J 3750 J 9880 J 10600 J 

14.5 1.7 J 5.7 150 

2260 J 857 J 2710 J 14100 J 

295 J 33.6 J 105 J 323 J 

0_05 U 0.04 U 0.04 U 0.1 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

23 

003-S8-036-01 003-S8-037 -01 
0.0 - 4.0' 0.0 - 4.0' 
08/12/97 08/06/97 

OU3 OU3 
AOC36 AOC37 

33 U 38 U 

67 U 77 U 

33 U 38 U 

33 U 38 U 

33 U 38 U 

33 U 38 U 

33 U 38 U 

3460 6880 

3.6 U 3.8 UJ 

0.93 J 4.7 

29.2 67.4 J 

0.15 0.42 U 

0.38 U 0.4 U 

9720 J 26200 J 

91 J 15 J 

5.5 6.8 J 

6.8 9.8 

0.25 U 0.29 U 

5 

5380 J 13300 J 

31.6 J 5.8 J 

3690 J 11200 J 

104 J 500 J 

0.04 U 0.05 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-032-01 003-S8-033-01 003-S8-034-O 1 003-58-035-01 
00 - 40' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/25/97 09/07/97 07/29/97 07/28/97 

OU3 OU3 OU3 OU3 
AOC32 AOC33 AOC34 AOC35 

11.9 4.9 12.6 J 33.5 J 

381 J 166 505 J 906 J 

0.88 UJ 0.19 UJ 0.93 UR 0.21 UR 

0.51 U 0.57 U 0.55 U 0.56 U 

94.9 J 74.6 147 J 176 J 

0.18 U 0.19 U 0.19 UJ 0.21 UJ 

12.3 J 11.5 18.1 23.4 

49.7 J 7.9 J 29.2 J 479 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 1200 J 

GENERAL CHEMISTRY 

8.6 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-58-036-01 003-58-037-01 
0.0 - 4.0' 0.0 - 4.0' 
08/12/97 08/06/97 

OU3 OU3 
AOC36 AOC37 

9.9 16.3 J 

515 J 1130 J 

0.19 UJ 0.88 UR 

0.57 U 0.6 U 

184 J 256 J 

0.19 U 0.18 U 

11.3 28.7 

102 J 35.7 J 

9.1 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0P 1-03 003-S8-038-01 003-S8-039-01 003-S8-046-01 
0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 

08/06/97 07/23/97 09/25/97 09/19/97 

aU3 aU3 aU3 aU3 
AOC37 AOC38 AOC39 AOC46 

003-S8-037-01 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 UJ 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 2 J 51 J 100 U 

29 U 1 J 110 U 100 U 

29 U 2 J 30 J 100 U 

42 18 U 400 59 J 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 1 J 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 UJ 110 U 100 UJ 

29 U 11 U 110 U 100 U 

29 UJ 11 UJ 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

Blank space indicates that the sample was not analyzed for this particular parameter, 

25 

003-S8-0Pl-08 003-SB-047 -01 
0.0 - 4.0' 0.0 - 4.0' 

09/19/97 09/23/97 

aU3 aU3 
AOC46 AOC47 

003-S8-046-O 1 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 65 J 

100 U 110 U 

100 U 47 J 

280 500 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 UJ 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (J.l9/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (J.lg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0P 1-03 003-S8-038-01 003-S8-039-01 003-S8-046-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/06/97 07/23/97 09/25/97 09/19/97 

OU3 OU3 OU3 OU3 
AOC37 AOC38 AOC39 AOC46 

003-S8-037 -01 

29 U 11 U 110 U 100 U 

29 U 11 U 110 U 100 U 

7 J 1 J 110 U 100 U 

3 J 11 U 14 J 100 U 

29 U 11 U 110 U 100 U 

10 J 22 110 U 100 U 

29 U 11 U 110 U 100 U 

29 U 11 U 7 J 100 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

980 U 930 U 890 U 850 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

980 U 930 U 890 U 850 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

980 U 930 U 890 U 850 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

26 

003-S8-0Pl-08 003-S8-047 -01 
0.0 - 4.0' 0.0 - 4.0' 
09/19/97 09/23/97 

OU3 OU3 
AOC46 AOC47 

003-S8-046-01 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

100 U 110 U 

13 J 110 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

860 U 920 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

860 U 920 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

860 U 920 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (Ilg/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003·58·0P 1·03 003·58·038·01 003·58-039-01 003-58-046-01 
0.0 - 4.0' 00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/06/97 07/23/97 09/25/97 09/19/97 

OU3 OU3 OU3 OU3 
AOC37 AOC38 AOC39 AOC46 

003-58·037 -01 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

980 U 930 U 890 U 850 U 

980 U 930 U 890 U 850 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

980 U 930 U 890 U 850 U 

980 U 930 U 890 U 850 U 

390 U 11 J 29 J 340 U 

390 U 370 U 350 U 340 U 

390 U 24 J 50 J 340 U 

390 U 140 J 330 J 340 U 

390 U 110 J 170 J 340 U 

390 U 120 J 300 J 340 U 

390 U 100 J 140 J 340 U 

390 U 90 J 140 J 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 UJ 16 J 31 J 340 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-58-0P1-08 003-58-047 -01 
0.0 - 4.0' 0.0 - 4.0' 
09/19/97 09/23/97 

OU3 OU3 
AOC46 AOC47 

003-S8-046-0 1 

340 U 370 U 

340 U 370 U 

860 U 920 U 

860 U 920 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

860 U 920 U 

860 U 920 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

770 U 370 U 

340 U 370 U 

340 U 370 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (1-I9/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-DP1-03 003-S8-038-0 1 003-S8-039-01 003-S8-046-{)1 
00 - 4.0' 00 - 40' 0.0 - 4.0' 0.0 - 4.0' 
08/06/97 07/23/97 09/25/97 09/19/97 

OU3 OU3 OU3 OU3 
AOC37 AOC38 AOC39 AOC46 

003-S8-{)37 -01 

390 U 140 J 190 J 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 49 J 96 J 340 U 

390 U 370 U 11 J 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 320 J 570 340 U 

390 U 17 J 25 J 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 100 J 170 J 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

390 U 370 U 350 U 340 U 

980 U 930 U 890 U 850 U 

390 U 270 J 340 J 340 U 

390 U 370 U 350 U 340 U 

390 U 300 J 440 340 U 

390 U 370 UJ 350 U 340 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

28 

003-S8-DP1-{)8 003-SB-{)47-{)1 
0.0 - 4.0' 0.0 - 4.0' 
09/19/97 09/23/97 

OU3 OU3 
AOC46 AOC47 

003-S8-{)46-01 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

340 U 370 U 

860 U 920 U 

340 U 370 U 

54 J 370 U 

340 U 370 U 

340 U 370 U 



SAMPLE NUMBER: 

DEPTH (feel): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs (l.Ig/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0P 1-03 003-S8-038-01 003-S8-039-0 1 003-S8-046-01 
00 - 4.0' 0.0 - 40' 00 - 4.0' 0.0 - 4_0' 

08/06/97 07/23/97 09/25/97 09/19/97 

OU3 OU3 OU3 OU3 
AOC37 AOC38 AOC39 AOC46 

003-S8-037-01 

39 U 37 U 35 U 34 U 

78 U 73 U 70 U 67 U 

39 U 37 U 35 U 34 U 

39 U 37 U 35 U 34 U 

39 U 37 U 35 U 34 U 

39 U 37 U 35 U 34 U 

39 U 37 U 35 U 34 U 

7830 5780 J 3240 J 4170 

3.2 UJ 3.6 UJ 3.2 UJ 2.5 UJ 

5.9 3 2.9 2_4 J 

63.2 J 72.9 J 33.9 J 37.8 

0.27 U 0.38 0.16 0.25 

0.34 U 0.38 U 0.4 U 0.31 U 

20900 J 6930 J 16400 J 29100 

20.3 J 12.4 45.1 J 16.9 J 

7.1 J 5.2 J 5 4.6 

11.7 16.6 J 9.1 5.3 

0.29 U 0.28 U 0.27 U 0.26 U 

2 2 U 

14300 J 11500 J 7970 J 11200 J 
5.2 J 9.6 J 5 J 4.4 J 

10600 J 2840 J 6380 J 11000 J 

348 J 511 J 388 J 387 J 
0.05 0.05 U 0.04 U 0.04 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

29 

003-S8-0P1-08 003-S8-047 -01 
0.0 - 4.0' 0.0 - 4.0' 

09/19/97 09/23/97 

OU3 OU3 
AOC46 AOC47 

003-S8-046-01 

34 U 36 U 

68 U 72U 

34 U 36 U 

34 U 36 U 

34 U 36 U 

34 U 230 J 

34 U 36 U 

3590 4040 

3.2 J 3 UJ 

2.4 J 2.5 J 

37.2 81.1 

0.21 0.23 

0.37 U 0.38 U 

23500 26800 

9 J 10.8 J 

4 5.6 

5.1 13.2 

0.26 U 0.27 U 

2 U 

10100 J 9070 J 
2.8 J 10.3 J 

8550 J 2830 J 
363 J 669 J 

0.04 U 0.05 U 



SAMPLE NUMBER: 

DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAl RESULTS FOR SOilS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003·S8·DP 1-03 003-S8·038-01 003-S8-039-01 003-S8-046-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 -4.0' 0.0 - 4.0' 

08f06f97 07f23f97 09f25f97 09f19f97 

OU3 OU3 OU3 OU3 
AOC37 AOC38 AOC39 AOC46 

003-S8-037 -01 

24.7 J 11.7 13.2 12.3 

832 J 293 J 223 437 

0.8 UR 0.19 UJ 0.21 UJ 0.19 UJ 

0.51 U 0.57 U 0.6 U 0.46 U 

339 J 101 J 90.9 J 235 J 

016 U 0.27 U 0.21 U 0.22 J 

23.8 19.2 J 14.2 J 16 

30.6 J 25.3 J 19.6 J 18.8 J 

MISCELLANEOUS PARAMETERS (mglkg) 

ITOTAL ORGANIC CARBON I 850 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

30 

003-S8-DP1-08 003-S8-047 -01 
0.0 - 4.0' 0.0 - 4.0' 

09f19f97 09f23f97 

OU3 OU3 
AOC46 AOC47 

003-S8-046-01 

9.4 16.7 

421 388 

0.78 UJ 0.2 UJ 

0.56 U 0.57 U 

193 J 116 J 

0.16 UJ 0.24 J 

13.3 14.3 

18.6 J 36.4 J 

1300 J 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (lJg/kg) 

1,1,1· TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1·DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-050-01 003-S8-DP1-10 003-S8-054-01 003-S8-055-01 
0.0·4.0' 0.0·4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/24/97 09/24/97 08/04/97 08/24/97 

aU3 aU3 aU3 aU3 
AOC50 AOC50 AOC54 AOC55 

003-S8·050-0 1 

110 U 110 U 1 J 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

52 J 110 U 4 J 7 J 
110 U 110 U 11 U 11 U 

44 J 39 J 3 J 8 J 
350 440 25 U 14 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 2 J 11 U 

110 U 110 U 1 J 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 1 J 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-058-01 003·S8·DP1-04 
0.0 - 4.0' 0.0 - 4.0' 
08/19/97 08/19/97 

aU3 aU3 
AOC58 AOC58 

003·S8-058-01 

56 21 

12 U 12 U 

12 U 12 U 

9 J 2 J 
12 U 12 U 

12 U 12 U 

4 J 3 J 
12 U 12 U 

12 U 12 U 

12 U 12 U 

10 J 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 

1 J 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 

12 U 12 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (lJg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (1J9/kg) 

1,2,4-TRICHLOROBENZENE 

l,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DlNITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-050·01 003-S8-DP 1-1 0 003-S9-054-01 003-S9-055-01 
00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/24/97 09/24/97 08/04/97 08/24/97 

aU3 aU3 aU3 aU3 
AOC50 AOC50 AOC54 AOC55 

003-S9·050-O 1 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

12 J 12 J 1 J 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 11 U 11 U 

110 U 110 U 2 J 11 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

900 U 900 U 890 U 8BO U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

900 U 900 U B90 U 8BO U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

900 U 900 U B90 U BBO U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S9-058-01 003-S9-DP1-04 
0.0 - 4.0' 0.0 - 4.0' 
08/19/97 08/19/97 

aU3 aU3 
AOC58 AOC58 

003-S9-058-01 

12 U 12 U 

12 U 12 U 

4 J 1 J 

12 U 12 U 

12 U 12 U 

490 120 

12 U 12 U 

12 U 12 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

990 U 990 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

990 U 990 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

990 U 990 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (J,lg/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-050-0 1 003-S8-DP 1-1 0 003-S8-054-01 003-S8-055-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/24/97 09/24/97 08/04/97 08/24/97 

aU3 aU3 aU3 aU3 
AOC50 AOC50 AOC54 AOC55 

003-S8-050-01 

360 U 360 U 350 U 350 U 

360 U 360 U 350 UJ 350 U 

900 U 900 U 890 UJ 880 U 

900 U 900 U 890 U 880 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

900 U 900 U 890 UJ 880 UJ 

900 U 900 U 890 U 880 U 

360 U 360 U 24 J 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 40 J 350 U 

360 U 360 U 120 J 350 U 

360 U 360 U 85 J 350 U 

360 U 360 U 110 J 350 U 

360 U 360 U 40 J 350 U 

360 U 360 U 59 J 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 340 U 350 U 20 J 

360 U 360 U 350 U 350 U 

360 U 360 U 28 J 350 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-058-01 003-S8-DP1-04 
0.0 - 4.0' 0.0 - 4.0' 
08/19/97 08/19/97 

aU3 aU3 
AOC58 AOC58 

003-S8-058-0 1 

400 U 400 U 

400 U 400 U 

990 U 990 U 

990 U 990 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

990 U 990 U 

990 U 990 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

17 J 71 J 

400 U 400 U 

400 U 400 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-050-0 1 003-S8-0P 1-1 0 003-S8-054-01 003-S8-055-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/24/97 09/24/97 08/04/97 08/24/97 

OU3 OU3 OU3 OU3 
AOC50 AOC50 AOC54 AOC55 

003·S8-050·0 1 

360 U 360 U 110 J 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 38 J 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 320 J 350 U 

360 U 360 U 19 J 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 60 J 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 350 U 350 U 

900 U 900 U 890 U 880 U 

360 U 360 U 230 J 350 U 

360 U 360 U 350 U 350 U 

360 U 360 U 230 J 350 U 

360 U 360 U 350 U 350 UJ 

Blank space indicates that the sample was not analyzed for this particular parameter. 

34 

003-S8-058-01 003-S8·0P1-04 
0.0 - 4.0' 0.0 - 4.0' 
08/19/97 08/19;97 

OU3 OU3 
AOC58 AOC58 

003-S8-058-01 

400 U 400 U 

~OO U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 UJ 400 UJ 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

.400 U 400 U 

990 U 990 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 

400 U 400 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

PCBs (~g/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-050-01 003-S8-DP 1-1 0 003-S8-054-0 1 003-S8-055-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/24/97 09/24/97 08/04/97 08/24/97 

OU3 OU3 OU3 OU3 
AOC50 AOC50 AOC54 AOC55 

003-S8-050-01 

35 U 35 U 35 U 35 U 

71 U 71 U 70 U 69 U 

35 U 35 U 35 U 35 U 

35 U 35 U 35 U 35 U 

35 U 35 U 35 U 35 U 

230 290 35 U 35 U 

35 U 35 U 35 U 35 U 

3490 J 3610 J 3050 2590 J 

3.3 UJ 3.3 UJ 3.8 UR 4 UJ 

2.5 2.8 2.9 J 0.89 

38.6 J 123 J 18.1 J 18.5 J 

0.17 0.21 0.2 U 0.15 

0.46 0.58 0.4 U 0.42 U 

11700 J 11900 J 11000 J 19000 J 

19.5 J 13.1 J 7.6 8.1 

6.5 5.5 5.7 J 3.9 U 

9.6 9 5.8 8.2 

0.27 U 0.27 U 0.27 U 0.26 U 

2 U 2 U 

10500 J 10200 J 6980 J 6740 J 

8.7 J 7.1 J 3.9 1.9 

4050 J 4170 J 5450 J 5960 J 

473 J 1060 J 168 J 199 J 

0.04 U 0.04 U 0.04 U 0.12 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

35 

003-S8-058-0 1 003-SB-DP1-04 
0.0 - 4.0' 0.0 - 4.0' 
08/19/97 08/19/97 

OU3 OU3 
AOC58 AOC58 

003-S8-058-01 

39 U 39 U 

78 U 78 U 

39 U 39 U 

39 U 39 U 

39 U 39 U 

39 U 39 U 

39 U 39 U 

6670 J 6350 J 

4 UR 4.2 UR 

5.1 4.1 

72.4 J 85.5 J 

0.7 J 0.67 J 

0.59 0.45 U 

6940 J 6780 J 

11.1 J 10.3 J 

9.1 J 10.4 J 

13.3 11.3 

0.3 U 0.3 U 

9810 J 10200 J 

7.7 J 9.4 J 

1670 J 1640 J 

185 J 199 J 

0.04 U 0.05 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-050-01 003-S8-DP1-10 003-S8-054-01 003-S8-055-O 1 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/24/97 09/24/97 08/04/97 08/24/97 

OU3 OU3 OU3 OU3 
AOC50 AOC50 AOC54 AOC55 

003-S8-050-01 

18.2 14.3 10.6 J 8.5 

309 334 341 J 505 J 

0.21 UJ 0.21 U 0.19 UR 0.84 UJ 

0.63 U 0.63 U 0.59 U 0.63 U 

99.3 J 94.8 J 74.3 J 113 J 

0.21 U 0.21 U 0.19 UJ 0.17 U 

15.2 J 16 J 11.4 10.9 J 

27.3J 24.7 J 15.9 J 14.8 U 

8.9 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-058-01 003-S8-DP1-04 
0.0 - 4.0' 0.0 - 4.0' 

08/19/97 08/19/97 

OU3 OU3 
AOC58 AOC58 

003-S8-058-01 

32.6 31.2 

297 288 

1.3 J 0.8 J 

0.64 U 0.67 U 

106 J 109 J 

0.31 U 0.28 U 

33.5 J 35.6 J 

25 J 25.7 J 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-063-01 003-S8-068-0 1 003-S8-070-01 003-S8-071-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/05/97 09/21/97 09/03/97 09/18/97 

OU3 OU3 OU3 OU3 
AOC63 AOC68 AOC70 AOC71 

28 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

3 J 110 U 100 U 110 U 

11 U 110 U 100 U 110 U -
1 J 31 J 100 U 58 J 

21 340 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 UJ 

11 U 110 U 100 U 110 U 

11 UJ 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

37 

003-S8-073-01 003-S8-074-01 
0.0 - 4.0' 0.0 - 4.0' 
07/24/97 07/27/97 

OU3 OU3 
AOC73 AOC74 

1 J 11 U 

11 U 11 U 

11 U 11 U 

11 U 11 U 

11 U 11 U 

11 UJ 11 U 

15 11 U 

11 U 11 U 

4 J 5 J 

11 U 11 U 

2 J 2 J 

26 U 22 U 

11 U 11 U 

11 U 11 U 

11 U 11 UJ 

11 U 11 U 

11 U 11 U 

11 U 11 U 

11 U 11 U 

11 UJ 11 U 

11 U 11 U 

11 UJ 11 U 

11 U 11 U 

11 U 11 U 

11 U 11 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (j.lg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (j.lg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8·063-01 003-S8·068-01 003-S8-tl70-01 OOJ-S8-071-tll 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/05/97 09/21/97 09/03/97 09/18/97 

OUJ OUJ OUJ OUJ 
AOC63 AOC68 AOC70 AOC71 

18 U 110 U 100 U 110 U 

11 U 110 U 100 U 110 U 

18 110 U 100 U 110 U 

1 J 110 U 100 U 13 U 

11 U 110 U 100 U 110 U 

4 J 110 U 7 J 110 U 

11 U 110 U 100 U 110 U 

1 J 110 U 100 U 110 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

880 U 930 U 860 U 910 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

880 U 930 U 860 U 910 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

880 U 930 U 860 U 910 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

38 

003-S8-073-tll 003-S8-tl74-tll 
0.0 - 4.0' 0.0 - 4.0' 
07/24/97 07/27/97 

OU3 OU3 
AOC73 AOC74 

11 U 11 U 

11 U 11 U 

3 J 2 J 

1 J 11 U 

11 U 11 U 

110 3 J 

11 U 11 U 

1 J 11 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

920 U 900 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

920 U 900 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

920 U 900 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(KlFLUORANTHENE 

BIS(2-CHLOROETHOXYlMETHANE 

BIS(2-CHLOROETHYLlETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYLlPHTHALA TE 

BUTYL BENZYL PHTHALATE 

CARBAZOLE 

ANAL YTICAl RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-58-063-01 003-58-068-01 003-58-070-01 003-58-071-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/05/97 09/21197 09/03/97 09/18/97 

OU3 OU3 OU3 OU3 
AOC63 AOC68 AOC70 AOC71 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 UJ 

880 U 930 U 860 U 910 U 

880 U 930 U 860 U 910 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

880 U 930 U 860 U 910 U 

880 U 930 U 860 U 910 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-58-073-01 003-58-074-01 
0.0 - 4.0' 0.0 - 4.0' 
07/24/97 07/27/97 

OU3 OU3 
AOC73 AOC74 

370 U 360 U 

370 U 360 UJ 

920 U 900 UJ 

920 U 900 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

920 U 900 UJ 

970 U 900 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

12 J 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (J.l9/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003·S8·063-01 003·S8·068·01 003·S8-070-0 1 003·S8-071-01 
0.0 - 40' 0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 
08/05/97 09/21/97 09/03/97 09/18/97 

aU3 aU3 aU3 aU3 
AOC63 AOC68 AOC70 AOC71 

350 U 370 U 340 U 360 U 

27 J 470 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

880 U 930 U 860 U 910 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

350 U 370 U 340 U 360 U 

Blank space indicates that the sample was not analyzed for this particular parameter, 
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003-S8-073-01 003-SB-074-01 
0.0 - 4.0' 0.0 - 4.0' 
07/24/97 07/27/97 

aU3 aU3 
AOC73 AOC74 

370 U 360 U 

370 U 360 U 

40 J 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

12 J 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

370 U 360 U 

920 U 900 U 

370 U 360 U 

370 U 360 U 

12 J 360 U 

370 UJ 360 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

PCBs (l.Ig/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-063-0 1 003-SB-OS8·01 003-SB-070-D 1 003-SB-071-D1 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/05/97 09/21/97 09/03/97 09/18/97 

OU3 OU3 OU3 OU3 
AOC63 AOC68 AOC70 AOC71 

35 U 37 U 34 U 36 U 

69 U 73 U 68 U 72U 

35 U 37 U 34 U 36 U 

35 U 37 U 34 U 36 U 

35 U 37 U 34 U 36 U 

35 U 37 U 34 U 36 U 

35 U 37 U 34 U 36 U 

2430 3790 2710 J 5000 J 

3.1 UJ 2.6 UJ 2.8 UJ 2.6 UJ 

0.68 2.4 J 1.7 13.8 

10 J 82.8 18.7 J 43.5 J 

0.18 U 0.19 0.11 U 0.33 

0.33 U 0.32 U 0.35 U 0.33 U 

13400 J 1610 6530 J 13200 J 

7.2 J 9.4 J 5.9 11.6 

3.9 J 7.2 5.1 8.6 

5.5 10.9 8 J 40.1 

0.26 U 0.28 U 0.26 U 0.27 U 
"-.'--

2 U 2 U 2 U 

6160 J 13600 J 6470 J 27700 J 

3.1 J 3.8 J 2.6 J 10.8 J 

5790 J 1940 J 3420 J 7570 J 

74.1 J 881 J 180 J 580 J 

0.04 U 0.05 U 0.04 U 0.04 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

41 

003-SB-073-01 003-SB-074-D1 
0.0 - 4.0' 0.0 - 4.0' 
07/24/97 07/27/97 

OU3 OU3 
AOC73 AOC74 

36 U 35 U 

72U 71 U 

36 U 35 U 

36 U 35 U 

36 U 35 U 

36 U 35 U 

36 U 35 U 

4140 J 4770 

3.1 J 3.1 UR 

2.6 J 2.5 J 

79.6 J 56.9 J 

0.19 U 0.25 U 

0.31 U 0.33 U 

6600 J 5100 J 

9 8.9 

7.6 6.8 J 

8.1 J 9 

0.27 U 0.27 U 

13500 J 8750 J 

4.9 J 4.4 

4020 J 2130 J 

829 J 661 J 

0.05 U 0.04 U 



ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-58-063-01 003-58-068-01 003-58-070-01 003-58-071-01 
DEPTH (feet): 0.0 - 4.0' 0.0 - 4.0' 00 - 4.0' 0.0 - 4.0' 

SAMPLE DATE: 08/05/97 09/21/97 09/03/97 09/18/97 

INVESTIGATION: OU3 OU3 OU3 OU3 
LOCATION: AOC63 AOC68 AOC70 AOC71 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 8 J 16.8 10.8 20.7 

POTASSIUM 280 J 295 207 349 

SELENIUM 0.19 UR 0.18 UJ 0.18 UJ 0.15 UJ 

SILVER 0.49 U 0.49 U 0.53 U 0.49 U 

SODIUM 107 J 94.4 J 110 166 J 

THALLIUM 0.19 U 0.18 J 0.18 U 0.15 U 

VANADIUM 10.4 17.7 12 26.5 

ZINC 15.1 J 21.5 J 14.7 J 34 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 1200 J 1100 J 940 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-58-073-01 003-S8-074-01 
0.0 - 4.0' 0.0 - 4.0' 

07/24/97 07/27/97 

OU3 OU3 
AOC73 AOC74 

13.5 J 13.4 J 

436 J 476 J 

0.16 UJ 0.2 UR 

0.47 U 0.5 U 

80.3 J 92.4 J 

0.17 U 0.2 UJ 

15.8 J 15 

23.9 J 18.4 J 



SAMPLE NUMBER 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003·S8·0P1·02 003·S8·300-O 1 003·S8·320-01 003-S8-P01-01 
0.0 - 4.0' 0.0 - 5.0' 0.0 - 5.0' 0.0 - 4.0' 
07/27/97 10/23/97 12/08/97 08/07/97 

OU3 OU3 OU3 OU3 
AOC74 MS-30D MS-32D P01 

003-S8-074·01 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 UJ 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

9 J 190 100 100 U 

11 U 100 UJ 100 U 100 U 

2 J 120 49 J 100 U 

59 U 280 U 770J 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 UJ 100 U 100 U 100 U 

11 U 100 U 100 UJ 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 U 100 UJ 100 UJ 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-P02-01 003-S8-P03-01 
0.0 - 4.0' 0.0 - 4.0' 
08/18/97 07/12/97 

OU3 OU3 
P02 P03 

25 U 11 U 

25 U 11 U 

25 U 11 U 

25 U 11 U 

25 U 11 U 

25 U 11 U 

25 U 11 U 

25 U 11 UJ 

25 U 17 J 

25 U 11 UJ 

25 U 2 J 

170 J 91 J 

25 U 11 U 

25 U 11 U 

25 U 11 U 

25 U 11 U 

25 U 1 J 

25 U 11 U 

25 U 11 U 

25 UJ 11 UJ 

25 U 11 U 

25 U 11 UJ 

11 U 

25 U 11 U 

25 U 11 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (f.lg/kg) 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES,TOTAL 

SEMIVOLATILES (f.lg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-0P 1-02 003-88-300-01 003-88-320-01 003-S8-P01-tl1 
0.0 - 4.0' 0.0 - 5.0' 0.0 - 5.0' 0.0 - 4.0' 
07/27/97 10/23/97 12/08/97 08/07/97 

OU3 OU3 OU3 OU3 
AOC74 MS-30D MS-32D P01 

003-S8-074-01 

11 U 100 U 10 J 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 33 J 100 U 

11 UJ 100 U 100 U 100 U 

2 J 100 U 7 J 100 U 

11 U 100 U 100 U 100 U 

11 U 100 U 100 U 100 UJ 

11 U 100 U 100 U 100 U 

1 J 100 U 45 J 100 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

900 U 830 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

900 U 830 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-P02-tl1 003-S8-P03-tl1 
0.0 - 4.0' 0.0 - 4.0' 
08/18/97 07/12/97 

OU3 OU3 
P02 P03 

25 U 1 J 

25 U 18 U 

25 U 11 U 

25 U 11 U 

25 U 1 J 

11 U 

25 U 11 U 

3 J 1 J 

25 U 11 UJ 

4 J 3 J 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

840 U 890 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

840 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 78 J 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0P1-02 003-S8-300-01 003-S8-320-01 003-SB-P01-01 
0.0 - 4.0' 0.0 - 5.0' 0.0 - 5.0' 0.0 - 4.0' 
07/27/97 10/23/97 12/08/97 08/07/97 

aU3 aU3 aU3 aU3 
AOC74 MS-30D MS-32D P01 

003-SB-074-01 

360 U 330 U 

900 U 830 U 

360 U 330 U 

360 UJ 330 U 

900 UJ 830 U 

900 U 830 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

900 UJ 830 U 

900 U 830 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P02-01 003-S8-P03-01 
0.0 - 4.0' 0.0 - 4.0' 
08/18/97 07/12/97 

aU3 aU3 
P02 P03 

340 U 350 U 

840 U 890 U 

340 U 350 U 

340 U 350 U 

840 U 890 U 

840 U 890 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

840 U 890 UJ 

840 U 890 UJ 

37 J 380 

340 U 19 J 

51 J 610 

180 J 3500 

130 J 1500 

170 J 3600 

47 J 820 

120 J 910 

340 U 350 U 

340 U 350 U 

340 U 350 U 

20 J 380 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (1J9/kg) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0P 1-02 003-S8-300~1 003-S8-320-01 003-S8-P01~1 

0.0 - 4.0' 00 - 5.0' 0.0 - 5.0' 0.0 - 4.0' 
07/27/97 10/23/97 12/08/97 08/07/97 

OU3 OU3 OU3 OU3 
AOC74 MS-30D MS-32D POl 

003-S8-074-01 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

900 U 830 U 

360 U 330 U 

360 U 330 U 

360 U 330 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-P02~1 003-S8-P03~1 

0.0 - 4.0' 0.0 - 4.0' 
08/18/97 07/12/97 

OU3 OU3 
P02 P03 

340 U 350 U 

35 J 530 

170 J 1600 

340 U 13 J 

12 J 350 U 

340 U 370 

340 U 150 J 

340 U 350 U 

340 UJ 350 U 

390 5200 

23 J 290 J 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

86 J 1100 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 78 J 

340 U 350 U 

840 U 350 U 

300 J 5000 

45 J 350 U 

290 J 4800 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJglkg) 

IpYRIDINE 

PCBs (1J9Ikg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mglkg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-8B-OP1-02 003-8B-300-01 003-8B-320-01 003-8B-P01-tll 
0.0 - 40' 0.0 - 5.0' 0.0 - 5.0' 0.0 - 4.0' 

07/27/97 10/23/97 12/08/97 08/07/97 

OU3 OU3 OU3 OU3 
AOC74 MS-30D MS-32D POl 

003-SB-tl74-01 

360 U 330 U 

35 U 33 U 

71 U 66 U 

35 U 33 U 

35 U 33 U 

35 U 33 U 

35 U 33 U 

35 U 33 U 

4520 4270 

3.6 UR 3.2 J 

2.1 J 0.56 

48.1 J 14.4 J 

0.27 U 0.23 U 

0.38 U 0.33 U 

6090 J 18400 J 

11.2 15.1 J 

6.6 J 7 J 

10.8 4.7 

0.27 U 0.25 U 

9500 J 8560 J 

4.1 2.9 J 

2670 J 8710 J 

505 J 219 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-8B-P02-tll 003-SB-P03-tll 
0.0 - 4.0' 0.0 - 4.0' 
08/18/97 07/12/97 

OU3 OU3 
P02 P03 

340 U 350 UJ 

33 U 35 U 

67 U 70 U 

33 U 35 U 

33 U 35 U 

33 U 35 U 

33 U 35 U 

33 U 35 U 

3020 J 5120 J 

3.4 UR 3 UJ 

1.5 3.1 J 

57.1 J 61.2 J 

0.16 U 0.25 

0.36 U 0.31 U 

1580 J 6900 J 

7.2 J 10.9 

5.4 J 7 J 

3 14.5 

0.25 U 0.27 U 

6460 J 10900 J 

3.3 J 21 

1640 J 3520 J 

327 J 561 J 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS· 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0P 1-02 003-S8-300-01 003-S8-320-O 1 003-SB-P01-01 
0.0·4.0' 0.0·5.0' 00·5.0' 0.0·4.0' 

07/27/97 10/23/97 12/08/97 08/07/97 

aU3 OU3 OU3 OU3 
AOC74 MS-30D MS-32D POl 

003·S8·074-01 

0.05 U 0.04 U 

15.3 J 12.3 J 

595 J 369 J 

0.19 UR 0.94 UR 

0.57 U 0.49 U 

74.5 J 104 J 

0.19 UJ 0.19 U 

15.5 19.7 

23.6 J 20.1 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-P02-Ol 003·SB·P03-01 
0.0·4.0' 0.0 - 4.0' 

08/18/97 07/12/97 

OU3 OU3 
P02 P03 

0.04 U 0.1 U 

11.6 14.7 

383 456 J 

0.2 UJ 0.17 U 

0.54 U 0.47 U 

76.6 J 165 

0.2 UJ 0.17 U 

9.6 J 16.3 

- 18.7 J 35.6 J 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P04-0 1 003-SB-P05-01 003-SB-P06-01 003-SB-P07 -01 
0.0 - 40' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/06/97 09/17/97 08/07/97 07/10/97 

aU3 aU3 aU3 aU3 
P04 P05 P06 P07 

110 U 100 U 51 U 11 U 

110 U 100 U 51 UJ 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 UJ 

74 J 74 J 8 J 5 J 

110 U 100 U 51 U 11 UJ 

85 J 100 U 51 U 11 UJ 

180 140 81 U 36 J 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 4 J 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 UJ 51 U 11 UJ 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 UJ 

11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P08-01 003-SB-P09-O 1 
0.0 - 4.0' 0.0 - 4.0' 
09/02/97 08/23/97 

aU3 aU3 
P08 P09 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

29 J 100 U 

170 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (~g'kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P04-01 003-SB-P05-01 003-SB-P06-01 003-SB-P07 -01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/06/97 09117197 08/07/97 07/10/97 

aU3 aU3 aU3 aU3 
P04 P05 P06 P07 

110 U 100 U 51 U 11 U 

100 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 U 11 U 

110 U 17U 51 U 11 U 

11 U 

110 U 100 U 51 U 11 U 

110 U 100 U 51 UJ 1 J 

110 U 100 U 51 U 11 UJ 

110 U 100 U 51 U 11 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

890 U 850 U 840 U 910 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

890 U 850 U 840 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P08-01 003-S8-P09-01 
0.0 - 4.0' 0.0 - 4.0' 
09/02/97 08/23/97 

aU3 aU3 
P08 P09 

100 U 100 U 

100 U 210 U 

100 U 100 U 

100 U 100 U 

100 U 9 J 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 6 J 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

850 U 830 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

850 U 830 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHAlJ\ IE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-P04-01 003-S8-P05-01 003-S8-P06-01 003-S8-P07 -01 
0.0 - 4.0' 0.0 - 4.0' 0:0 - 4.0' 0.0 - 4.0' 
09/06/97 09117197 08/07/97 07/10/97 

OU3 OU3 OU3 OU3 
P04 P05 P06 P07 

350 U 340 U 340 U 360 U 

890 U 850 U 840 U 910 U 

350 U 340 U 340 U 360 U 

350 U 340 UJ 340 U 360 U 

890 U 850 U 840 U 910 U 

890 U 850 U 840 U 910 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

890 U 850 U 840 U 910 UJ 

890 U 850 U 840 U 910 UJ 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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003-S8-P08-01 003-S8-P09-01 
0.0 - 4.0' 0.0 - 4.0' 
09/02/97 08/23/97 

OU3 OU3 
P08 P09 

340 U 330 U 

850 U 830 U 

340 U 330 U 

340 U 330 U 

850 U 830 U 

850 U 830 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

850 U 830 UJ 

850 U 830 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 26 J 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (pg/kg) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY; MINNESOTA 

003-SB-P04-01 003-SB-P05-01 003-SB-P06-01 003-SB-P07-{)1 
0.0 - 4.0' 00 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/06/97 09/17197 08/07/97 07/10/97 

OU3 OU3 OU3 OU3 
P04 P05 P06 P07 

350 U 340 U 16 J 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

890 U 850 UJ 840 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

350 U 340 U 340 U 360 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P08-{)1 003-SB-P09-{)1 
0.0 - 4.0' 0.0 - 4.0' 
09/02/97 08/23/97 

OU3 OU3 
P08 P09 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

850 U 830 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

IpYRIDINE 

PCBs (~g/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P04-01 003-SB-P05-01 003-SB-P06-01 003-SB-P07 -01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
09/06/97 09/17/97 08/07/97 07/10/97 

OU3 OU3 OU3 OU3 
P04 P05 P06 P07 

350 U 340 U 340 U 360 UJ 

35 U 34 U 33 U 36 U 

70 U 67 U 67 U 72U 

35 U 34 U 33 U 36 U 

35 U 34 U 33 U 36 U 

35 U 34 U 33 U 36 U 

35 U 34 U 33 U 36 U 

35 U 34 U 33 U 36 U 

2550 J 2800 J 2270 2640 J 

3.2 UJ 3 UJ 3.5 UJ 3.4 UJ 

1.1 1.5 1.6 0.29 U 

28.5 J 22.6 J 11.9 J 10.5 J 

0.12 U 0.15 0.13 U 0.11 

0.4 U 0.38 U 0.37 U 0.36 U 

3810 J 12900 J 18600 J 1830 J 

7.2 7.8 8.9 J 9.6 

3.1 5.7 6 J 3.3 J 

4.8 U 6.6 1.4 0.99 

0.26 U 0.26 U 0.25 U 0.27 U 

6070 J 7420 J 5430 J 3950 J 

2.6 J 3.4 J 2.2 J 3.1 

1910 J 5470 J 5260 J 1260 J 

171 J 234 J 192 J 31.3 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P08-01 003-SB-P09-01 
0.0 - 4.0' 0.0 - 4.0' 
09/02/97 08/23/97 

OU3 OU3 
P08 P09 

340 U 330 UJ 

34 U 33 U 

67 U 66 U 

34 U 33 U 

34 U 33 U 

34 U 33 U 

34 U 33 U 

34 U 33 U 

2450 J 1900 J 

2.7 UJ 3.6 UJ 

1 0.9 J 

14.5 J 7.3 J 

0.15 U 0.15 

0.34 U 0.38 U 

1900 J 13400 J 

6.8 6.1 

4.1 3.5 U 

2.7 U 2.1 

0.25 U 0.25 U 

5020 J 4980 J 

4.1 J 1.9 

1550 J 6360 J 

68.6 J 196 J 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOilS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB·P04-01 003-SB-P05-01 003-SB-P06-01 003-SB-P07·01 
0.0·4.0' 0.0·4.0' 0.0·4.0' 0.0·4.0' 
09/06/97 09/17/97 08/07197 07/10/97 

OU3 OU3 OU3 OU3 
P04 P05 P06 P07 

0.04 U 0.04 U 0.04 U 0.09 U 

6.4 11.6 10 J 5.1 

174 273 196 J 231 J 

0.21 UJ 0.19 U,l 0.16 UR 0.19 U 

0.59 U 0.56 U 0.55 U 0.54 U 

69 79.6 J 78.1 J 70.1 

0.21 U 0.23 0.16 U 0.19 UJ 

10.8 10.1 8.3 9.6 

12 J 19.6 J 11.8 J 11.2 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003·SB·P08-01 003·SB·P09-01 
0.0·4.0' 0.0 - 4.0' 
09102/97 08123197 

OU3 OU3 
P08 P09 

0.04 U 0.04 U 

7.7 9.2 

210 187 J 

0.19 U 0.18 UJ 

0.5 U 0.56 U 

43.6 59.5 J 

0.19 U 0.18 U 

10.2 7.3 J 

13.9 J 12.7 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (JIg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-DP1-05 003-S8-P 1 0-0 1 003-SB-DP1-06 003-SB-Pl1-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4_0' 0.0 - 4_0' 
08/23/97 09/05/97 09/05/97 09/08/97 

OU3 OU3 OU3 OU3 
P09 Pl0 Pl0 Pll 

003-S8-P09-01 003-SB-Pl0-0l 

100 UJ 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 UJ 100 U 100 U 110 U 

100 UJ 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 UJ 100 U 40 J 110 U 

100 U 100 U 100 U 110 U 

100 U 43 J 56 J 110 U 

100 UJ 160 1.30 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 UJ 100 U 100 U 110 U 

100 UJ 100 U 100 U 6 J 

100 UJ 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 UJ 100 U 100 U 110 U 

100 UJ 100 U 100 U 110 U 

100 UJ 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003-SB-DP1-07 003-S8-P12-01 
0.0 - 4_0' 0.0 - 4_0' 

09/08/97 08/10/97 

OU3 OU3 
Pll P12 

003-S8-Pll-0l 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

93 J 2 J 

26 J 11 U 

110 11 U 

150 U 8 J 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 UJ 

110 U 11 U 

110 U 11 U 

110 U 11 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (J-I9/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (J-Ig/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOl 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOl 

2-METHYlNAPHTHALENE 

2-METHYlPHENOl 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003·S8·DP1·05 003·S8-Pl0-Ol 003-S8-DP1-06 003-S8-Pll-0l 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/23/97 09/05/97 09/05/97 09/08/97 

OU3 OU3 OU3 OU3 
P09 Pl0 P10 Pll 

003·S8·P09-01 003-S8-P10-01 

180 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

100 UJ 100 U 100 U 110 U 

100 U 100 U 100 U 110 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

840 U 860 U 860 U 920 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

840 U 860 U 860 U 920 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

840 U 860 U 860 U 920 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-DP 1-07 003-S8-P12-01 
0.0 - 4.0' 0.0 - 4.0' 
09/08/97 08/10/97 

OU3 OU3 
Pll P12 

003-S8-P11-01 

100 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 1 J 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

910 U 880 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

910 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

910 U 880 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (Ilg/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-OP 1-05 003-SB-Pl0-Ol 003-SB-OP 1-06 003-SB-Pll-0l 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/23/97 09/05/97 09/05/97 09/08/97 

aU3 aU3 aU3 aU3 
P09 Pl0 P10 Pl1 

003-SB-P09-0 1 003-SB-P10-01 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

840 U 860 U B60 U 920 U 

840 U 860 U B60 U 920 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

840 UJ 860 U B60 U 920 U 

B40 U 860 U B60 U 920 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U .340 U 340 U 370 U 

22 J 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-OP1-07 003-SB-P12-01 
0.0 - 4.0' 0.0 - 4.0' 
09/08/97 OB/10/97 

aU3 aU3 
P11 P12 

003-SB-P11-01 

360 U 350 U 

360 U 350 UJ 

910 U BBO U 

910 U BBO U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

910 U BBO UJ 

910 U BBO U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

510 U 36 U 

360 U 350 U 

360 U 350 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (l.Ig/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0Pl-05 003-S8-Pl0-01 003-S8-0P 1-06 003-S8-P11-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/23/97 09/05/97 09/05/97 09/08/97 

OU3 OU3 OU3 OU3 
P09 P10 P10 P11 

003-S8-P09-0 1 003-S8-P10-01 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

840 U 860 U 860 U 920 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 U 340 U 340 U 370 U 

340 UJ 340 U 340 U 370 UJ 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-0P 1-07 003-S8-P12-01 
0.0 - 4.0' 0.0 - 4.0' 
09/08/97 08/10/97 

OU3 OU3 
P11 P12 

003-S8-P11-01 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

910 U 350 U 

360 U 350 U 

360 U 350 U 

360 U 350 U 

360 UJ 350 UJ 



SAMPLE NUMBER: 
DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

PCBs (1J9/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0P1-05 003-S8-P 1 0-0 1 003-S8-0P1-06 003-S8-P11-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 
08/23/97 09/05/97 09/05/97 09/08/97 

aU3 aU3 aU3 aU3 
P09 P10 Pl0 Pl1 

003-S8-P09-0 1 003-S8-Pl0-Ol 

33 U 34 U 34 U 36 U 

67 U 68 U 68 U 72U 

33 U 34 U 34 U 36 U 

33 U 34 U 34 U 36 U 

33 U 34 U 34 U 36 U 

33 U 34 U 34 U 36 U 

33 U 34 U 34 U 36 U 

2020 J 3530 J 4040 J 4290 J 

3.4 UJ 3.1 UJ 2.8 UJ 2.8 J 

0.62 2.3 2.9 4.3 

7.3 J 73.2 J 87.1 J 90.8 J 

0.16 0.18 U 0.16 U 0.2 U 

0.36 U 0.39 U 0.35 U 0.28 U 

15200 J 957 J 992 J 1200 J 

6.4 6 6.8 6.5 

2.9 J 4.5 5.7 5.9 

0.8 2.4 U 3.6 U 3.1 J 

0.25 U 0.26 U 0.26 U 0.27 UJ 

5210 J 9050 J 10100 J 13600 J 

1.9 2.6 J 2.8 J 2.7 

7170 J 1130 J 1250 J 1270 J 

211 J 826 J 1070 J 1300 J 

0.04 U 0.04 U 0.04 U 0.04 U 

7.2 8.5 10.1 9.8 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-0P1-07 003-S8-P12-01 
0.0 - 4.0' 0.0 - 4.0' 
09/08/97 08/10/97 

aU3 aU3 
Pl1 P12 

003-S8-Pll-Ol 

36 U 35 U 

72U 69 U 

36 U 35 U 

36 U 35 U 

36 U 35 U 

36 U 35 U 

36 U 35 U 

4380 J 2320 J 

2.4 UJ 3.2 UJ 

4 1.9 J 

86.8 J 10.6 J 

0.23 J 0.12 

0.31 U 0.33 U 

1900 J 8830 J 

7.9 7.9 J 

6 5.3 

8.1 J 9.5 

0.27 UJ 0.26 U 

13900 J 4130 J 

2.6 3.4 J 

1450 J 3810 J 

1170 J 66.2 J 

0.04 U 0.04 U 

12.7 9.9 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-OP1-05 003-SB-P 1 0-0 1 003-SB-OP1-06 003-SB-P11-01 
0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 0.0 - 4.0' 

08/23/97 09/05/97 09/05/97 09/08/97 

aU3 aU3 aU3 aU3 
P09 P10 P10 P11 

003-SB-P09-01 003-SB-P10-01 

169 U 292 345 268 

0.17 UJ 0.19 UJ 0.19 UJ 0.2 UJ 

0.54 U 0.59 U 0.52 U 0.43 U 

57.8 J 37.8 36.7 50.1 J 

0.17 U 0.19 U 0.19 U 0.2 U 

8.2 J 10.6 12 14 J 

11.7 U 13 J 14.9 J 15.4 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-OP1-07 003-SB-P12-01 
0.0 - 4.0' 0.0 -A.O· 

09/08/97 08/10/97 

aU3 aU3 
P11 P12 

003-SB-P11-01 

273 318 J 

0.2 U 0.16 UJ 

0.46 U 0.5 U 

55 J 114 J 

0.2 U 0.16 UR 

14.9 J 8.3 

16.4 J 12.9 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (l1g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-01-0001 DUP-Ol S8-02-0001 S8-02-0204 
0.0 - 1.0' 0.0 - 1.0' 0.0 - 1.0' 2.0 - 4_0' 

04/10/95 04/10/95 04/11/95 04/11/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-Ol rrw-Ol SB-Olrrw-Ol SB-02 SB-02 

S8-01-0001 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

8 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

24 U 110 U 31 U 26 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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DUP-02 S8-03-0001 
2.0 - 4.0' 0.0 - 1.0' 

04/11195 04/05/95 

EAST PLATING EAST PLATING 
SB-02 SB-03 

S8-02-0204 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

5 

11 U 

11 U 

15 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (~g/kg) 

1,2.4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1.4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2.4,5-TRICHLOROPHENOL 

2.4,6-TRICHLOROPHENOL 

2.4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2.4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-01-0001 DUP-01 S8-02-0001 S8-02-0204 
0.0 - 1.0' 0.0 - 1.0' 0.0 - 1.0' 2.0 - 4.0' 

04110195 04110195 04/11195 04/11195 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-01/TW-01 SB-01/TW-01 SB-02 SB-02 

58-01-0001 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 90 

1 12 U 11 U 11 U 

12 U 12 U 11 U 11 U 

640 12 130 71 

12 U 12 U 11 U 11 U 

12 U 12 U 11 U 4 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

850 U 830 U 810 U 810 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

850 U 830 U 810 U 810 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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DUP-02 S8-03-0001 
2.0 - 4.0' 0.0 -1.0' 
04/11195 04/05/95 

EAST PLATING EAST PtA TING 
SB-02 SB-03 

S8-02-0204 

11 U 

9 

11 U 

11 U 

11 U 

14 

11 U 

11 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

820 U 850 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

820 U 850 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/kg) 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYlENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FlUORANTHENE 

BENZO(G,H,I)PERYlENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHlOROETHYl)ETHER 

BIS(2-ETHYlHEXYl)PHTHALA TE 

BUTYLBENZYl PHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-Ol-DOOl DUP-Ol SB-02-D00l SB-02-D204 
0.0 - 1.0' 00 - 1.0' 0.0 - 1.0' 2.0 - 4.0' 
04/10/95 04/10/95 04/11195 04/11/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-Olnw-Ol SB-Olnw-Ol SB-02 SB-02 

SB-Ol-0001 

850 U 830 U 810 U 810 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

850 U 830 U 810 U 810 U 

850 U 830 U 810 U 810 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

850 U 830 U 810 U 810 U 

850 U 830 U 810 U 810 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

160 700 56 920 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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DUP-02 SB-D3-D00l 
2.0 - 4.0' 0.0 - 1.0' 
04/11/95 04/05/95 

EAST PLATING EAST PLATING 
SB-02 SB-03 

SB-D2-0204 

820 U 850 U 

340 U 350 U 

340 U 350 U 

820 U 850 U 

820 U 850 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

820 U 850 U 

820 U 850 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

1200 350 U 

340 U 350 U 

340 U 350 U 



SAMPLE NUMBER: 

DEPTH (feel): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (tJg/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PCBs (tJg/kg) 

!AROCLOR-1016 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-01-0001 DUP-Ol S8-02-0001 S8-02-0204 
00 - 1.0' 0.0 - 1.0' 0.0 - 1.0' 2.0 - 4.0' 

04/10/95 04/10/95 04/11195 04/11195 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-01fTW-01 SB-OlfTW-01 SB-02 SB-02 

S8-01-0001 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

850 U 830 U 810 U 810 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 330 U 

350 U 340 U 340 U 52 

35 U 34 U 34 U 170 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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DUP-02 S8-03-0001 
2.0 - 4.0' 0.0 - 1.0' 

04/11195 04/05/95 

EAST PLATING EAST PLATING 
SB-02 SB-03 

S8-02-0204 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

340 U 350 U 

820 U 850 U 

340 U 350 U 

340 U 350 U 

50 350 U 

170 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs (~g/kg) 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

88·01·0001 DUP·01 88·02-0001 88-02-0204 
0.0 - 1.0' 0.0 - 1.0' 0.0 - 1.0' 2.0 - 4.0' 

04/10/95 04/10/95 04/11/95 04/11/95 

EA8T PLATING EA8T PLATING EA8T PLATING EAST PLATING 
SB-OlfTW-01 SB-01fTW-Ol SB-02 SB-02 

88-01-0001 

71 U 70 U 68 U 340 U 

35 U 34 U 34 U 170 U 

35 U 34 U 34 U 170 U 

35 U 34 U 34 U 170 U 

35 U 34 U 34 U 170 U 

35 U 34 U 34 U 170 U 

4820 3660 3310 525 

8.8 U 8.9 U 8 U 8.6 U 

2.1 4.1 2.1 0.42 

32.6 37 28.1 19.5 

0.18 U 0.29 0.19 0.17 U 

0.53 U 0.53 U 1.8 U 1 U 

14100 17400 12100 882 

17.9 19.5 20 72.3 

5.4 3.7 4 1.5 U 

13 14.6 14.9 24.9 

0.99 U 0.94 U 0.89 U 79 

10400 13400 8990 2990 

6 6.1 12.1 215 

4700 5800 5080 211 

307 364 403 61.3 

0.04 U 0.04 U 0.04 U 0.05 U 

19.6 19.7 27.4 7.9 U 

550 417 380 147 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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DUP-02 89-03-0001 
2.0 - 4.0' 0.0 - 1.0' 

04/11195 04/05/95 

EAST PLATING EA8T PLATING 
SB-02 SB-03 

S9-02-0204 

340 U 

170 U 

170 U 

170 U 

170 U 

170 U 

498 2590 

9.4 U 8.8 U 

0.32 U 5.8 

13.8 201 

0.16 U 0.21 

0.79 U 2.6 U 

768 4260 

73.6 13.4 

1.5 U 6.9 

17.9 13.9 

90.4 1.1 

2430 14600 

175 7.6 

153 1880 

31.2 2490 

0.04 U 0.05 U 

4.6 U 14.7 

157 268 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-01-0001 DUP-Ol S8-02-0001 S8-02-0204 
0.0 - 1.0' 0.0 - 1.0' 0.0 - 1.0' 2.0 - 4.0' 

04/10/95 04/10/95 04/11195 04/11/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-Ol/TW-Ol SB-01/TW-Ol SB-02 SB-02 

S8-01-0001 

0.71 U 0.71 U 0.64 U 0.69 U 

0.88 U 0.89 U 0.8 U 0.86 U 

333 316 142 103 

0.8B U 0.B9 U 0.8 U 0.86 U 

15.2 17.6 12 2 

21.4 19 24.9 B.5 U 

11.51 11.42 10.93 6.85 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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DUP-02 S8-03-OOO1 
2.0 - 4.0' 0.0 - 1.0' 

04/11195 04/05/95 

EAST PLATING EAST PLATING 
SB-02 SB-03 

S8-02-0204 

0.64 U 0.71 U 

0.81 U 0.88 U 

86 259 

0.B1 U 0.B8 U 

2.3 10.1 

B.9 U 26.4 

6.89 9.47 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANAL YTICAL RESULTS FOR SOILS· 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

58·04·0001 58·05-0001 58·06-0002 
00 - 1.0' 0.0 - 1.0' 0.0 - 2.0' 

04/06/95 04/06/95 04/04/95 1 1 

EA5T PLATING EAST PLATING EAST PLATING 
SB-04fTW-02 SB-05 SB-06fTW-03 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

38 U 14 U 280 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (~g/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-04-0001 S8-05-0001 S8-06-0002 
0.0 - 1.0' 0.0 - 1.0' 0.0 - 2.0' 

04/06/95 04/06/95 04/04/95 1 1 

EAST PLATING EAST PLATING EAST PLATING 
SB-04/TW-02 SB-05 SB-06/TW-03 

11 U 11 U 11 U 

11 U 11 U 4 

11 U 11 U 11 U 

11 U 11 U 11 U 

11 U 11 U 11 U 

16 9 7 

11 U 11 U 11 U 

11 U 11 U 11 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

840 U 870 U 820 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

820 U 

340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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1 1 1 I 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (lJg/kg) 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOR08ENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-04-0001 S8-05-0001 S8-06-0002 
0.0 - 1.0' 0.0 -1.0' 0.0 - 2.0' 

04/06/95 04/06/95 04/04/95 1 1 

EAST PLATING EAST PLATING EAST PLATING 
S8-04fTW-02 S8-05 S8-06fTW-03 

840 U 870 U 820 U 

350 U 360 U 340 U 

340 U 

840 U 870 U 820 U 

820 U 

340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

340 U 

350 U 360 U 340 U 

820 U 

820 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

340 U 

340 U 

340 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

METALS (mg/kg) 

IALUMINUM 

ANAL YTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-04-0001 S8-05-0001 S8-06-0002 
0.0 - 1.0' 0.0 - 1.0' 0.0 - 2.0' 
04/06/95 04/06/95 04/04/95 I 1 

EAST PLATING EAST PLATING EAST PLATING 
SB-04fTW-02 SB-05 SB-06fTW-03 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

350 U 360 U 340 U 

340 U 

340 U 

340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

340 U 

350 U 360 U 340 U 

350 U 360 U 340 U 

820 U 

340 U 

350 U 360 U 340 U 

340 U 

3490 3700 2790 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANALYTICAL RESULTS FOR SOILS - 0 TO 4 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-04'{)OO1 SB-OS'{)OO1 SB-OS'{)OO2 
00 - 1.0' 0.0 - 1.0' 0.0 - 2.0' 

04/06/95 04/06/95 04/04/95 1 1 

EAST PLATING EAST PLATING EAST PLATING 
SB-04/TW-02 SB-05 SB-06/TW-03 

9.4 U 8.8 U 8.9 U 

3.4 2.5 4.5 

67.3 37.5 21.9 

0.23 0.26 0.25 

0.57 U 0.53 U 0.54 U 

6400 9790 19100 

10.2 15.9 27.9 

5.3 4.9 7.2 

14.7 21.4 9.6 

1.1 U 1.1 U 1 U 

11700 10400 8570 

9 32.6 2.6 

2920 4410 6630 

638 442 246 

0.04 U 0.05 U 0.05 U 

12.4 U 13.6 U 12.9 U 

382 413 285 

0.75 U 0.71 U 0.71 U 

0.94 U 0.88 U 0.89 U 

180 145 128 

0.94 U 0.88 U 0.89 U 

13.7 15.9 11.3 

19.4 22.9 15.2 

9.22 8.79 9.54 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g'kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-003-02 003-S8-004-03 003-S8-006-03 003-S8-007 -02 
4.0 - B.O' B.0-12.0' B.O - 12.0' 4.0 - B.O' 
07/13/97 07/22/97 07/0B/97 OB/21197 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 UJ 10 U 11 U 

10 U 10 U 10 U 11 U 

10 UJ 10 U 10 UJ 11 U 

4 J 4 J 10 UJ 11 U 

10 UJ 10 U 10 UJ 11 U 

1 J 2 J 10 UJ 11 U 

29 J 40 U B J 62 J 

10 U 10 U 10 U 1 J 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 UJ 10 UJ 10 UJ 11 U 

10 U 10 U 10 U 11 U 

10 UJ 10 UJ 10 UJ 11 U 

10 U 10 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

1 

003-S8-007 -03 003-S8-008-02 
B.O - 12.0' 4.0 - B.O' 
OB/21197 07/21197 

OU3 OU3 
AOC07 AOCOB/AOC09 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 UJ 

10 U 10 U 

10 U 10 U 

10 U 10 UJ 

10 U 10 U 

10 U 10 U 

10 UJ 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 UJ 

10 U 10 U 

10 U 10 UJ 

10 U 10 U 

10 U 10 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES hAg/kg) 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES hAg/kg) 

1,2.4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-89-003-02 003-89-004-03 003-89-006-03 003-S9-007 -02 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 4.0 - 8.0' 
07/13/97 07/22/97 07108/97 08/21197 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 

10 U 10 U 10 U 11 U 

12 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 U 1 J 10 U 2 J 

10 U 10 U 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 

10 UJ 10 U 10 UJ 11 U 

10 U 1 J 10 U 1 J 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

850 U 840 U 860 U 900 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 840 U 340 U 900 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

2 

003-S9-007 -03 003-S9-OO8-02 
8.0 - 12.0' 4.0 - 8.0' 
08/21197 07/21197 

OU3 OU3 
AOC07 AOC08/AOC09 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

340 U 

340 U 

340 U 

340 U 

850 U 

340 U 

340 U 

340 U 

850 U 

340 U 

340 U 

340 U 

340 U 

340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-003-02 003-S8-004-03 003-S8-006-03 003-S8-007 -02 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 4.0 - 8.0' 
07/13/97 07/22/97 07108/97 08/21/97 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 

340 U 340 U 340 U 360 U 

850 U 840 U 860 U 900 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

850 U 840 U 860 U 900 U 

850 U 840 U 860 U 900 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

850 U 840 U 860 UJ 900 U 

850 U 840 U 860 U 900 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 12 J 360 U 

340 U 340 U 39 J 360 U 

340 U 340 U 33 J 360 U 

340 U 340 U 34 J 360 U 

340 U 340 U 18 J 360 U 

340 U 340 U 30 J 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 UJ 360 U 

340 U 340 U 340 U 19 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

3 

003-S8-007 -03 003-S6-008-02 
8.0 - 12.0' 4.0 - 8.0' 
08/21197 07/21/97 

OU3 OU3 
AOC07 AOC08/AOC09 

340 U 

850 U 

340 U 

340 U 

850 U 

850 U 

340 U 

340 U 

340 U 

340 U 

340 U 

850 U 

850 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

370 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR SOILS· 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-003-02 003-88-004-03 003-88-006-03 003-88-007 '{)2 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 4.0 - 8.0' 
07/13/97 07/22/97 07/08/97 08/21/97 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 

340 U 340 U 110 J 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 41 J 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 88 J 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 UJ 

340 U 340 U 340 U 360 U 

340 U 340 U 20 J 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 340 U 360 U 

340 U 840 U 340 U 900 U 

340 U 340 U 45 J 360 U 

340 U 340 U 340 U 360 U 

340 U 340 U 67 J 360 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

4 

003-88-007 -03 003-8B.{)Q8-02 
8.0 - 12.0' 4.0 - 8.0' 
08/21197 07/21/97 

OU3 OU3 
AOC07 AOC08/AOC09 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

850 U 

340 U 

340 U 

340 U 



SAMPLE NUMBER: 

DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (Ilg/kg) 

IpYRIDINE 

PCBs (Ilg/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-003-D2 003-SB-D04-D3 003-SB-D06-D3 003-SB-DD7 -D2 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 4.0 - 8.0' 
07113/97 07122/97 07/08/97 08/21/97 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 

340 UJ 340 U 340 UJ 360 U 

34 U 33 U 34 U 35 U 

67 U 67 U 68 U 71 U 

34 U 33 U 34 U 35 U 

34 U 33 U 34 U 35 U 

34 U 33 U 34 U 35 U 

34 U 33 U 34 U 35 U 

34 U 33 U 34 U 35 U 

1930 J 1450 J 2370 J 4050 J 

3.5 UJ 3.4 UJ 3.4 UJ 3.5 UJ 

0.8 U 1.6 0.88 U 2.2 

14.1 J 6.5 J 19.3 J 42.8 J 

0.06 0.07 0.07 0.22 

0.37 U 0.36 U 0.35 U 0.37 U 

5780 J 13800 J 18700 J 3440 J 

6.2 5.2 9.2 8.5 

3.1 U 2.8 J 4.3 J 6.5 J 

1.1 1.6 U 2.4 6.6 

0.26 U 0.25 U 0.26 U 0.27 U 

2 U 2 U 

5800 J 3520 J 5900 J 10200 J 

1.9 1.2 J 2 7 

2620 J 3850 J 6990 J 2220 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

5 

003-SB-D07 -D3 003-SB-DOB-D2 
8.0 - 12.0' 4.0 - 8.0' 
08/21/97 07/21197 

OU3 OU3 
AOC07 AOC08/AOC09 

340 UJ 

34 U 

67 U 

34 U 

34 U 

34 U 

34 U 

34 U 

2500 J 

3 UJ 

0.67 

8.7 J 

0.17 

0.31 U 

3270 J 

7.8 

4 J 

12.7 J 

0.25 U 

2 U 

7020 J 

1.3 U 

2100 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAl RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-003-02 003-S8-004-03 003-S8-006-03 003-S8-OO7 -02 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12_0' 4.0 - 8_0' 

07/13/97 07/22/97 07/08/97 OB/21197 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 

82.5 J 53_3 J 220 J 405 J 

O_OB U 0.05 U 0.1B J 0_19 J 

3.6 5 7_9 12_4 

156 J 154 J 237 J 339 J 

0.19 U 0.4 J 0_17 U 0_18 UJ 

0.55 U 0_54 U 0_53 U 0.56 U 

52.4 41.B U 73 51_3 U 

0.19 U 0.16 U 0_17 UJ 0.18 U 

9.B 6.7 J 10 15_7 J 

9.1 J B.6 U 13_3 J 23_2 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 2200 J 1100 J 

Blank space Indicates that the sample was not analyzed for thIs partIcular parameter. 

6 

003-S8-007 -03 003-S8-OO8-02 
8_0 - 12_0' 4_0 - B_O' 

08/21/97 07/21/97 

OU3 OU3 
AOC07 AOCOB/AOC09 

62_1 J 

0_05 U 

9_3 

186 J 

0_16 UJ 

0.47 U 

138 J 

0_19 U 

26_1 J 

12_5 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (J,lglkg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHlOROPROPENE 

DIBROMOCHLOROMETHANE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-013-02 003-S8-0 15-03 003-S8-016-03 003-S8-017 -03 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' B.O - 12.0' 
07/14/97 09/22/97 07/26/97 07/25/97 

OU3 OU3 OU3 OU3 
AOC13/AOC14 AOC15 AOC16 AOC17 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 UJ 

10 U 100 U 10 U 10 U 

10 UJ 100 U 10 U 10 U 

1 J 100 U 6 J 2 J 

10 UJ 100 U 10 U 10 U 

10 UJ 24 J 1 J 1 J 

19 J 430 33 U 13 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 UJ 10 U 

10 U 100 U 1 J 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 UJ 100 UJ 10 U 10 UJ 

10 U 100 U 10 U 10 U 

10 UJ 100 U 10 U 10 UJ 

10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

7 

003-S8-018-02 003-S8-023-03 
4.0 - 8.0' B.O - 12.0' 
07/26/97 OB/09/97 

OU3 OU3 
AOC1B AOC23 

10 U 10 U 

10 U 10 UJ 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

5 J 4 J 

10 U 10 U 

1 J 1 J 

32 U 27 

10 U 10 U 

10 U 10 U 

10 UJ 10 U 

1 J 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (JIg/kg) 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (JIg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1 A-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE . 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-013-D2 003-SB-D15-D3 003-SB-D16-D3 003-SB-D17-D3 
4.0 - B.O' B.O - 12.0' B.O - 12.0' B.O - 12.0' 
07/14/97 09/22/97 07/26/97 07/25/97 

OU3 OU3 OU3 OU3 
AOC13/AOG14 AOC15 AOG16 AOC17 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 UJ 1 J 

10 U 100 U 10 U 10 U 

10 U 

10 U 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

10 UJ 100 U 10 U 10 U 

10 U 100 U 10 U 10 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

B50 U 840 U B50 U B70 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 840 U 850 U 870 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

8 

003-SB-D18-D2 003-SB-D23-D3 
4.0 - B.O' B.O - 12.0' 
07/26/97 OB/09/97 

OU3 OU3 
AOCIB AOC23 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 UJ 10 U 

1 J 1 J 

10 U 10 U 

2 J 1 J 

10 U 10 U 

10 U 1 J 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

B50 U B50 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

850 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (J-I9/kg) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-013-02 003·SB-tl15-tl3 003-SB-tl16-tl3 003-SB-tl17-tl3 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
07/14/97 09/22/97 07/26/97 07/25/97 

OU3 OU3 OU3 OU3 
AOC13/AOC14 AOC15 AOC16 AOC17 

340 U 340 U 340 U 350 U 

850 U 840 U 850 U 870 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

850 U 840 U 850 U 870 U 

850 U 840 U 850 U 870 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

850 U 840 U 850 U 870 U 

850 U 840 U 850 U 870 U 

340 U 340 U 340 U 350 U 

340U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

18 J 340 U 340 U 350 U 

11 J 340 U 340 U 350 U 

14 J 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

15 J 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB·018-tl2 003-SB-tl23-tl3 
4.0 - 8.0' 8.0 - 12.0' 

07/26/97 08/09/97 

OU3 OU3 
AOC18 AOC23 

340 U 340 U 

850 U 850 U 

340 U 340 U 

340 UJ 340 UJ 

850 UJ 850 U 

850 U 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

850 UJ 850 UJ 

850 U 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (l.Ig/kg) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYl PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-013-02 003-S8-tl15-tl3 003-S8-tl16-tl3 003-S8-tl17-tl3 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
07/14/97 09/22/97 07/26/97 07/25/97 

aU3 aU3 aU3 aU3 
AOC13/AOC14 AOC15 AOC16 AOC17 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 UJ 

19 J 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

43 J 340 U 340 U 12 J 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

540 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

340 U 840 U 850 U 870 U 

28 J 340 U 340 U 350 U 

340 U 340 U 340 U 350 U 

46 J 340 U 340 U 11 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-tl18-tl2 003-SB-tl23-tl3 
4.0 - 8.0' 8.0 - 12.0' 
07/26/97 08/09/97 

aU3 aU3 
AOC18 AOC23 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

850 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

IpYRIDINE 

PCBs (~g/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB·013-02 003-SB-U 15-03 003-SB-U16-U3 003-SB-U17 -U3 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
07/14/97 09/22/97 07/26/97 07/25/97 

OU3 OU3 OU3 OU3 
AOC13/AOC14 AOC15 AOC16 AOC17 

340 UJ 340 U 340 UJ 350 UJ 

34 U 33 U 34 U 34 U 

67 U 67 U 67 U 69 U 

34 U 33 U 34 U 34 U 

34 U 33 U 34 U 34 U 

34 U 33 U 34 U 34 U 

34 U 33 U 34 U 34 U 

34 U 33 U 34 U 34 U 

2300 J 1500 1970 J 2790 J 

3 UJ 2.8 UJ 3.6 UJ 2.8 UJ 

0.66 U 1.7 J 0.99 J 1.8 J 

17.9 J 8.2 10.1 J 9.8 J 

0.1 0.07 0.17 J 0.12 U 

0.32 U 0.35 U 0.38 U 0.3 U 

12600 J 28700 29000 J 25400 J 

7.5 5.8 J 7.3 11.6 

5.5 J 5.6 4.6 6 

4 1.6 2.3 U 5.8 J 

0.26 U 0.25 U 0.26 U 0.26 U 

2 U 2 U 2 U 

5120 J 5180 J 5340 J 6690 J 

2.8 2.9 J 1.4 J 4.4 J 

4240 J 8630 J 9670 J 7710 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003·SB·018-U2 003-SB-U23-U3 
4.0 - 8.0' 8.0 - 12.0' 
07/26/97 08/09/97 

OU3 OU3 
AOC18 AOC23 

340 U 340 UJ 

34 U 34 U 

67 U 67 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

3060 1990 J 

3.4 UR 2.6 UJ 

1.1 J 0.68 J 

21 J 6.3 J 

0.13 U 0.14 

0.36 U 0.28 U 

30000 J 2630 J 

10.2 5.7 J 

4.4 J 2.3 

6.4 5 

0.26 U 0.25 U 

2 U 

6270 J 5040 J 

2.8 0.88 J 

9980 J 1340 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-013-02 003-88-015-03 003-88-016-03 003-58-017-03 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 

07/14/97 09/22/97 07/26/97 07/25/97 

OU3 OU3 OU3 OU3 
AOC13/AOC14 AOC15 AOC16 AOC17 

180 J 278 J 698 J 462 J 

0.32 J 0.04 U 0.05 U 0.04 U 

8.8 9.9 7.8 J 11.6 J 

234 J 191 215 J 234 J 

0.17 U 0.17 UJ 0.18 UJ 0.18 UJ 

0.48 U 0.53 U 0.56 U 0.45 U 

41.9 58.4 J 71.2 J 62.4 J 

0.17 U 0.17 UJ 0.18 U 0.31 U 

8.8 10.5 8.2 J 13.7 J 

13.7 J 11.6 J 12.6 J 14.2 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 1000 J 1400 J 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-58-018-02 003-58-023-03 
4.0 - 8.0' 8.0 - 12.0' 

07/26/97 08/09/97 

OU3 OU3 
AOC18 AOC23 

185 J 61.6 J 

0.04 U 0.04 U 

9.6 J 5.5 

311 J 216 J 

0.16 UR 0.17 UJ 

0.54 U 0.41 U 

140 J 74.1 U 

0.16 UJ 0.17 UR 

10.1 13.9 

17.4 J 9.4 J 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE' 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S9-026-03 003-S9-027 -02 003-S9-027 -03 003-S9-028-02 
8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
09/20/97 08/22/97 08/22/97 09/16/97 

OU3 OU3 OU3 OU3 
AOC26 AOC27 AOC27 AOC28 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 26 J 3 J 100 U 

100 U 51 U 51 U 100 U 

41 J 86 51 U 100 U 

100 U 51 U 51 U 100 U 

60 J 92 26 J 150 

320 350 61 160 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

8 J 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 4 J 51 U 100 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-S9-029-02 003-S8-030-02 
4.0 - 8.0' 4.0 - 8.0' 
09/15/97 08/23/97 

OU3 OU3 
AOC29 AOC30 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

87 J 18 J 
100 U 51 U 

26 J 24 J 
440 130 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (JIg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (JIg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DlCHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-026-03 003-S8-027 -02 003-S8-027 -03 003-88-028-02 
B.O - 12.0' 4.0 - B.O' B.O - 12.0' 4.0 - 8.0' 
09/20/97 08/22/97 08/22/97 09/16/97 

OU3 OU3 OU3 OU3 
AOC26 AOC27 AOC27 AOC28 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

8 J 51 U 51 U 100 U 

100 U 8 J 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 51 U 51 U 100 U 

100 U 10 J 51 U 100 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U B40 U 840 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U 840 U 840 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

34 J 340 U 340 U 13 J 

340 U 340 U 340 U 340 U 

850 U 840 U 840 U 840 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-88-029-02 003-88-030-02 
4.0 - 8.0' 4.0 - 8.0' 
09/15/97 08/23/97 

OU3 OU3 
AOC29 AOC30 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

100 U 51 U 

23 J 51 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

860 U 840 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

860 U 840 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

860 U 840 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE . 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-026-03 003-S8-027 -02 003-S8-027 -03 003-S8-028-02 
8.0·12.0' 4.0·8.0' 8.0 - 12.0' 4.0 - 8.0' 
09/20/97 08/22/97 08/22/97 09/16/97 

OU3 OU3 OU3 OU3 
AOC26 AOC27 AOC27 AOC28 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U 840 U 840 U 840 U 

850 U 840 U 840 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U 840 U 840 U 840 U 

850 U 840 U 840 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 16 J 25 J 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-029-02 003·S8-030~2 

4.0 - 8.0' 4.0 - 8.0' 
09/15/97 08/23/97 

OU3 OU3 
AOC29 AOC30 

340 U 340 U 

340 U 340 U 

860 U 840 U 

860 U 840 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

860 U 840 UJ 

860 U 840 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 150 J 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-{)26-03 003-S8-027 -{)2 003-S8-{)27 -{)3 003-S9-028-02 
8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
09120197 08122197 08122197 09/16/97 

aU3 aU3 aU3 aU3 
AOC26 AOC27 AOC27 AOC28 

13 J 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

20 J 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 UJ 340 UJ 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

110 J 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U 840 U 840 U 840 U 

39 J 340 U 340 U 23 J 

340 U 340 U 340 U 340 U 

17 J 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S9-029-02 003-59-030-02 
4.0 - 8.0' 4.0 - 8.0' 
09/15/97 08/23/97 

aU3 aU3 
AOC29 AOC30 

340 U 340 U 

340 U 340 U 

340 U 84 J 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

860 U 840 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 UJ 340 UJ 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

PCBs (j.lg/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-58-D26-03 003-58-027 -D2 003-58-D27 -D3 003-58-028-02 
8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
09/20/97 08/22/97 08/22/97 09/16/97 

aU3 aU3 aU3 aU3 
AOC26 AOC27 AOC27 AOC28 

34 U 33 U 33 U 33 U 

67 U 67 U 67 U 67 U 

34 U 33 U 33 U 33 U 

34 U 33 U 33 U 33 U 

34 U 33 U 33 U 33 U 

34 U 33 U 33 U 33 U 

34 U 33 U 33 U 33 U 

2280 2340 J 2380 J 2980 J 

3 UJ 3.3 UJ 3.1 UJ 2.6 UJ 

4.6 J 0.73 0.69 0.9 J 

11.5 8.4 J 8.2 J 18.4 J 

0.11 0.14 0.13 0.21 U 

0.37 U 0.35 U 0.33 U 0.33 U 

3880 23700 J 21300 J 24700 J 

6.7 J 9.4 12.1 8.2 

3.5 6.6 J 6.3 J 3.8 

2.8 10 6.2 19_1 J 

0.26 U 0.25 U 0.25 U 0.25 UJ 

6050 J 5590 J 5700 J 9590 J 

9.5 J 2.4 2.4 3.2 

2330 J 6840 J 7310 J 7690 J 

37.8 J 96.2 J 111 J 211 J 

0.04 U 0.31 J 0.23 J 0.04 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-58-029-02 003-58-030-02 
4.0 - 8.0' 4.0 - 8.0' 
09/15/97 08/23/97 

aU3 aU3 
AOC29 AOC30 

34 U 33 U 

68 U 67 U 

34 U 33 U 

34 U 33 U 

34 U 33 U 

34 U 33 U 

34 U 33 U 

1790 J 2400 J 

2.7 UJ 3.5 UJ 

0.64 1.2 

7 J 14.5 J 

0.13 U 0.15 

0.33 U 0.37 U 

1450 J 7610 J 

3.7 10.3 

2.3 3.9 J 

5 J 6.9 

0.26 UJ 0.25 U 

2 U 2 U 

3400 J 5570 J 

1.2 1.6 

1190 J 3230 J 

35.2 J 119 J 

0.04 U 0.04 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-58-026-03 003-58-027 -02 003-58-027-03 003-58-028-02 
8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
09/20/97 08/22/97 08/22/97 09/16/97 

OU3 OU3 OU3 OU3 
AOC26 AOC27 AOC27 AOC28 

5.3 12.7 12.1 8.9 

202 242 J 246 J 254 

0.13 UJ 0.17 UJ 0.17 UJ 0.18 U 

0.56 U 0.52 U 0.5 U 0.49 U 

75.2 J 88.6 J 74.5 J 153 J 

0.13 UJ 0.17 U 0.17 U 0.18 U 

14.9 14.1 J 11.4 J 13.2 J 

11.8 J 13.7 J 14.8 J 207 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 1700 J 2000 J 1300 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-58-029-02 003-S8-030-02 
4.0 - 8.0' 4.0 - 8.0' 
09/15/97 08/23/97 

OU3 OU3 
AOC29 AOC30 

4.9 8.5 

216 315 J 

0.17 U 0.19 UJ 

0.5 U 0.56 U 

73.7 J 129 J 

0.21 U 0.19 U 

8.9 J 14.4 J 

9.2 J 12.2 J 

750 J 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-030-03 003-S8-032-03 003-S8-033-03 003-S8-034-03 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0-12.0' 
08/23/97 08/25/97 09/07/97 07/29/97 

aU3 aU3 aU3 aU3 
AOC30 AOC32 AOC33 AOC34 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 11 J 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 15000 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 18 

10 U 190 U 100 U 1 J 

6 J 190 U 100 U 4 J 

43 1700 100 U 60 U 

10 U 24 J 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 11 J 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 720 100 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-035-02 003-S8-036-02 
4.0 - 8.0' 4.0 - 8.0' 
07/28/97 08/12/97 

aU3 OU3 
AOC35 AOC36 

2 J 10 U 

10 U 10 UJ 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

4 J 6 J 

10 U 2 J 

1 J 8 J 

35 U 18 

10 U 10 U 

10 U 10 U 

10 UJ 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (IIO/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (lIglkg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-030-03 003-S8-032-03 003-S8-033-03 003-S8-034-03 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/23/97 08/25/97 09/07/97 07129197 

OU3 OU3 OU3 OU3 
AOC30 AOC32 AOC33 AOC34 

10 U 410 U 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 390 100 U 10 U 

1 J 1000 100 U 2 J 

10 U 190 U 100 U 10 U 

10 U 22 J 100 U 10 U 

10 U 190 U 100 U 10 U 

10 U 7300 100 U 1 J 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

15000 U 860 U 870 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

15000 U 860 U 870 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

720 J 340 U 350 U 

6200 U 340 U 350 U 

15000 U 860 U 870 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-035-02 003-S8-036-02 
4.0 - 8.0' 4.0 - 8.0' 
07128197 08112197 

OU3 OU3 
AOC35 AOC36 

12 U 10 U 

1 J 10 U 

2 J 10 U 

2 J 1 J 

10 U 10 U 

36 10 UJ 

10 U 10 U 

1 J 1 J 

350 U 

350 U 

350 U 

350 U 

870 U 

350 U 

350 U 

350 U 

870 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

870 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPUCATE OF: 

SEMIVOLATILES (~g/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANIUNE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANIUNE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANIUNE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOilS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-030-{)3 003-S8-032-{)3 003-S8-{)33-{)3 003-S8-{)34-{)3 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/23/97 08/25/97 09/07/97 07/29/97 

OU3 OU3 OU3 OU3 
AOC30 AOC32 AOC33 AOC34 

6200 U 340 U 350 U 

6200 U 340 U 350 UJ 

15000 U 860 U 870 UJ 

15000 U 860 U 870 U 

6200 U 340 U 350 U 

11000 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

15000 U 860 U 870 UJ 

15000 U 860 U 870 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

510 J 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

1600 J 340 U 350 U 

3600 J 340 U 350 U 

6200 U 340U 350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-035-{)2 003-S8-036-{)2 
4.0 - 8.0' 4.0 - 8.0' 
07/28/97 08/12/97 

OU3 OU3 
AOC35 AOC36 

350 U 

350 UJ 

870 UJ 

870 U 

350 U 

350 U 

350 U 

350 U 

350 U 

870 UJ 

870 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-030-03 003-S8-032-03 003-S8-033-03 003-S8-034-03 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/23/97 08/25/97 09/07/97 07/29/97 

OU3 OU3 OU3 OU3 
AOC30 AOC32 AOC33 AOC34 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 UJ 340 U 350 U 

270 J 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

6200 U 340 U 350 U 

2300 J 340 U 350 U 

6200 U 340 U 350 U 

15000 U 860 U 870 U 

490 J 340 U 350 U 

6200 U 340 U 350 U 

410 J 340 U 350 U 

6200 UJ 340 U 350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-035-02 003-S8-036-02 
4.0 - 8.0' 4.0 - 8.0' 
07/28/97 08/12/97 

OU3 OU3 
AOC35 AOC36 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

870 U 

350 U 

350 U 

350 U 

350 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

PCBs (~g/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-030-03 003-S8-032-03 003-S8-033-03 003-S8-034-03 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 

08/23/97 08/25/97 09/07/97 07129/97 

aU3 aU3 aU3 aU3 
AOC30 AOC32 AOC33 AOC34 

61 U 34 U 34 U 

120 U 68 U 69 U 

61 U 34 U 34 U 

61 U 34 U 34 U 

61 U 34 U 34 U 

61 U 34 U 34 U 

61 U 34 U 34 U 

4400 J 1620 J 1800 

6 UJ 2.9 UJ 3.2 UR 

13.6 0.62 0.65 U 

70.4 J 6.3 J 6.9 J 

0.28 0.09 U 0.13 U 

0.63 U 0.36 U 0.34 U 

10700 J 3030 J 1600 J 

7.5 5 5.7 

4.4 U 2.8 3 J 

15.3 4.3 U 4.9 

0.46 U 0.26 U 0.26 U 

23300 J 3410 J 4840 J 

10.8 1.3 J 1.6 

1330 J 1530 J 1110 J 

179 J 47.2 J 48.4 J 

0.06 0.04 U 0.04 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-035-02 OO3-S8-036-02 
4.0 - 8.0' 4.0 - 8.0' 
07/28/97 08/12/97 

aU3 aU3 
AOC35 AOC36 

34 U 

69 U 

34 U 

34 U 

34 U 

34 U 

34 U 

-
7090 

3.8 UR 

3.8 J 

67.6 J 

0.44 J 

0.4 U 

34500 J 

16 

6.4 J 

10.1 

0.26 U 

2 U 2 U 

12000 J 

6.4 

12900 J 

476 J 

0.04 U 



ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

SAMPLE NUMBER: 003-SB-D30-03 003-SB-D32-03 003-SB-D33-D3 003-SB-D34-D3 
DEPTH (feet): 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
SAMPLE DATE: 08/23/97 08/25/97 09/07/97 07/29/97 

INVESTIGATION: aU3 aU3 aU3 aU3 
LOCATION: AOC30 AOC32 AOC33 AOC34 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 5.6 5.5 . 5.4 J 

POTASSIUM 777 J 179 218 J 

SELENIUM 0.34 UJ 0.19 UJ 0.17 UR 

SILVER 0.95 U 0.54 U 0.51 U 

SODIUM 267 J 68 77.6 J 

THALLIUM 0.34 U 0.19 U 0.17 UJ 

VANADIUM 35.3 J 9.4 16.3 

ZINC 28.7 J 8.7 J 9.8 U 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-D3S-D2 003-SB-D36-D2 
4.0 - 8.0' 4.0 - 8.0' 
07/28/97 08/12/97 

aU3 aU3 
AOC35 AOC36 

16.7 J 

1350 J 

0.17 UR 

0.6 U 

141 J 

0.17 UJ 

28.4 

39.6 J 

1000 J 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (j.lg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-036-03 003-S8-037 -02 003-S8-037 -03 003-S8-038-03 
8.0·12.0' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 
08/12/97 08/06/97 08/06/97 07/23/97 

OU3 OU3 OU3 OU3 
AOC36 AOC37 AOC37 AOC38 

10 U 11 U 10 U 10 U 

10 UJ 11 U 10 UJ 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 UJ 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

8 J 11 41 15 J 

2 J 11 U 4 J 1 J 

11 5 J 24 6 J 

27 28 93 66 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 UJ 

10 U 11 U 10 U 10 U 

10 U 11 UJ 10 U 10 UJ 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-039-03 003·S8-046-03 
8.0 - 12.0' 8.0 - 12.0' 
09/25/97 09/19/97 

OU3 OU3 
AOC39 AOC46 

110 U 100 U 

llQ U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

68 J 38 J 

390 450 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 UJ 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES hJg/kg) 

1,2,4-TRICHlOROBENZENE 

1,2-DICHlOROBENZENE 

1,3-DICHlOROBENZENE 

1,4-DICHlOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOl 

2,4-DICHLOROPHENOl 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOl 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOl 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-036-03 003-S8-037 -02 003-88-037-03 003-88-038-03 
8.0 - 12.0' 4.0 - 8.0' 8.0-12.0' 8.0 - 12.0' 
08112197 08106197 08106197 07123197 

OU3 OU3 OU3 OU3 
AOC36 AOC37 AOC37 AOC38 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

10 U 11 U 10 U 10 U 

1 J 1 J 1 J 1 J 

10 U 11 U 10 U 10 U 

10 UJ 1 J 10 UJ 10 U 

10 U 11 U 10 U 10 U 

1 J 1 J 1 J 1 J 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

850 U 870 U 870 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

850 U 870 U 870 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

850 U 870 U 870 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-039-03 003-88-046-03 
8.0 - 12.0' 8.0 - 12.0' 
09125197 09119/97 

OU3 OU3 
AOC39 AOC46 

110 U 100 U 

110 U 100 U 

110 U 100 U 

19 J 100 U 

110 U 100 U 

110 U 100 U 

110 U 100 U 

10 J 100 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

930 U 43000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

930 U 43000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

930 U 43000 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYLjPHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-5B-036-03 003-5B-037 -tl2 003-5B-037 -03 oo3-5B-038-03 
8.0 - 12.0' 4.0 - 8.0' 8.0-12.0' 8.0 - 12.0' 
08/12/97 08/06/97 08/06/97 07/23/97 

OU3 OU3 OU3 OU3 
AOC36 AOC37 AOC37 AOC38 

340 U 350 U 350 U 

340 UJ 350 U 350 U 

850 U 870 U 870 U 

850 U 870 U 870 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

850 UJ 870 U 870 U 

850 U 870 U 870 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 UJ 350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-5B-039-03 oo3-5B-046-tl3 
8.0 - 12.0' 8.0 - 12.0' 
09/25/97 09/19/97 

OU3 OU3 
AOC39 AOC46 

370 U 17000 U 

370 U 17000 U 

930 U 43000 U 

930 U 43000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

930 U 43000 U 

930 U 43000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (j.lg/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-036-03 003-S8-037 -02 003-S8-037 -03 003-S8-038-03 
8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 
08/12/97 08/06/97 08/06/97 07/23/97 

OU3 OU3 OU3 OU3 
AOC36 AOC37 AOC37 AOC38 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

850 U 870 U 870 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 U 350 U 350 U 

340 UJ 350 U 350 UJ 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-039-03 OO3-S8-046-03 
8.0 - 12.0' 8.0 - 12.0' 
09/25/97 09/19/97 

OU3 OU3 
AOC39 AOC46 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

930 U 43000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 

370 U 17000 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

PCBs (~g/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-036-03 003-88-037 -02 003-88-037 -03 003-88-038-03 
8.0 - 12.0' 4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 
08/12/97 08/06/97 08/06/97 07/23/97 

aU3 aU3 aU3 aU3 
AOC36 AOC37 AOC37 AOC38 

34 U 34 U 34 U 

67 U 69 U 69 U 

34 U 34 U 34 U 

34 U 34 U 34 U 

34 U 34 U 34 U 

34 U 34 U 34 U 

34 U 34 U 34 U 

1870 2100 3510 J 

3.2 U 3.3 UJ 3.1 UJ 

1.3 0.44 0.79 

6.8 8.7 J 11 J 

0.12 0.16 U 0.15 

0.34 U 0.35 U 0.33 U 

25600 J 6330 J 46500 J 

8.6 J 6 J 10.6 

6.5 2.5 U 5.8 J 

4.7 3.5 5.5 J 

0.25 U 0.26 U 0.26 U 

2 U 

4200 J 6240 J 7710 J 

2.6 J 1.9 J 1.3 U 

8210 J 1790 J 20000 J 

101 J 65.1 J 364 J 

0.04 U 0.04 U 0.04 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-88-039-03 003-88-046-03 
8.0-12.0' 8.0 - 12.0' 
09/25/97 09/19/97 

aU3 aU3 
AOC39 AOC46 

37 U 34 U 

73 U 68 U 

37 U 34 U 

37 U 34 U 

37 U 34 U 

37 U 34 U 

37 U 34 U 

3380 J 2460 

2.9 UJ 2.5 UJ 

2.5 0.43 U 

28.3 J 10 

0.2 0.13 

0.38 0.32 U 

23300 J 3470 

18.4 J 5.2 J 

5.2 2.6 

7.2 4.8 

0.28 U 0.26 U 

2 U 2 U 

7470 J 5080 J 

3.9 J 1.5 J 

6470 J 1660 J 

396 J 58.9 J 

0.05 U 0.04 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FielD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-036-03 003-S8-037 -02 003-S8-037 -03 003-88-038-03 
B.O - 12.0' 4.0 - B.O' B.O - 12.0' B.O - 12.0' 
OB/12/97 OB/06/97 08/06/97 07/23/97 

OU3 OU3 OU3 OU3 
AOC36 AOC37 AOC37 AOC38 

16.9 5.6 J 11.3 

220 J 266 J 305 J 

0.19 U 0.89 UR 0.18 UJ 

0.5 U 0.52 U 0.49 U 

64.1 U 109 J 137 J 

0.17 U 0.18 U 0.27 U 

10.1 18.8 14 J 

13.4 J 11.1 J 15.8 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-039-03 003-88-046-03 
8.0 - 12.0' 8.0 - 12.0' 
09/25/97 09/19/97 

OU3 OU3 
AOC39 AOC46 

11.9 6.7 

310 301 

0.21 U 0.14 UJ 

0.55 U 0.48 U 

127 J 473 J 

0.21 U 0.14 UJ 

15.7 J 11.3 

19.1 J 10.7 J 

2100 J 



SAMPLE NUMBER: 
DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

l,l,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

l,l-DICHLOROETHANE 

1,1-DICHLOROETHENE 

l,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

l,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-04 7 -03 003-S8-050-02 003-S8-054-02 003-S8-055-02 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 4.0 - 8.0' 
09/23/97 09/24/97 08/04/97 08/24/97 

aU3 aU3 aU3 aU3 
AOC47 AOC50 AOC54 AOC55 

100 U 100 U 2 J 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 1 J 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 4 J 11 U 

100 U 100 U 1 J 11 U 

100 U 34 J 2 J 11 U 

' 400 37 J 26 U 12 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 14 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-055-03 003-S8-058-02 
8.0 - 12.0' 4.0 - 8.0' 
08/24/97 08/19/97 

aU3 aU3 
AOC55 AOC58 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 9 J 

110 U 10 U 

110 U 11 

110 U 28 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g'kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (~g/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-047 -03 003-88-050-02 003-88-054-02 003-88-055-02 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 4.0 - 8.0' 
09/23/97 09/24/97 08/04197 08124197 

OU3 OU3 OU3 OU3 
AOC47 AOC50 AOC54 AOC55 

100 U 100 U 13 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 2 J 1 J 

100 U 100 U 12 U 11 U 

100 U 100 U 2 J 11 U 

100 U 100 U 12 U 11 U 

100 U 100 U 1 J 11 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

870 U 860 U 1000 UJ 950 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

870 U 860 U 1000 UJ 950 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 31 J 380 U 

350 U 340 U 400 UJ 380 U 

870 U 860 U 1000 UJ 950 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-055-03 oo3-SB-058-02 
8.0 - 12.0' 4.0 - 8.0' 
08124197 08119197 

OU3 OU3 
AOC55 AOC58 

190 U 11 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 10 U 

110 U 3 J 

110 U 10 U 

110 U 1 J 

350 U 

350 U 

350 U 

350 U 

890 U 

350 U 

350 U 

350 U 

890 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

890 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (1l9/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-047 -03 003-S8-050-02 003-S8-054-02 003-S8-055'{)2 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 4.0 - 8.0' 
09/23/97 09/24/97 08/04/97 08/24/97 

OU3 OU3 OU3 OU3 
AOC47 AOC50 AOC54 AOC55 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

870 U 860 U 1000 UJ 950 U 

870 U 660 U 1000 UJ 950 U 

350 U 340 U 400 UJ 360 U 

350 U 340 U 400 UJ 360 U 

350 U 340 U 400 UJ 360 U 

350 U 340 U 400 UJ 360 U 

350 U 340 U 400 UJ 360 U 

670 U 860 U 1000 UJ 950 UJ 

670 U 860 U 1000 UJ 950 U 

350 U 340 U 59 J 360 U 

350 U 340 U 20 J 360 U 

350 U 340 U 73 J 360 U 

350 U 340 U 260 J 360 U 

350 U 340 U 190 J 360 U 

350 U 340 U 230 J 360.U 

350 U 340 U 150 J 360 U 

350 U 340 U 190 J 360 U 

350 U 340 U 400 UJ 360 U 

350 U 340 U 400 UJ 360 U 

350 U 340 U 400 UJ 360 U 

350 U 360 U 400 UJ 44 J 

350 U 340 U 400 UJ 360 U 

350 U 340 U 67 J 360 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8'{)55'{)3 003-S8'{)58'{)2 
8.0 - 12.0' 4.0 - 8.0' 
08/24/97 08/19/97 

OU3 OU3 
AOC55 AOC58 

350 U 

350 U 

690 U 

690 U 

350 U 

350 U 

350 U 

350 U 

350 U 

890 UJ 

690 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

26 J 

350 U 

350 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-047 -D3 003-SB-050-D2 003-SB-D54-D2 003-SB-055-D2 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 4.0 - 8.0' 
09f23f97 09f24f97 08f04f97 08f24/97 

OU3 OU3 OU3 OU3 
AOC47 AOC50 AOC54 AOC55 

350 U 340 U 240 J 380 U 

350 U 340 U 15 J 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 50 J 380 U 

350 U 340 U 41 J 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 840 J 380 U 

350 U 340 U 44 J 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 120 J 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 56 J 380 U 

350 U 340 U 400 UJ 380 U 

870 U 860 U 50 J 950 U 

350 U 340 U 570 J 380 U 

350 U 340 U 400 UJ 380 U 

350 U 340 U 590 J 380 U 

350 U 340 U 400 UJ 380 UJ 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-SB-D55-D3 003-SB-D58-D2 
8.0 - 12.0' 4.0 - 8.0' 
08/24f97 08/19/97 

OU3 OU3 
AOC55 AOC58 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

890 U 

350 U 

350 U 

350 U 

350 UJ 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs (Il9/kg) 

AROCLOR·1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-D47-03 003-SB-050-02 003-SB-054-D2 003-SB-05S-D2 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 4.0 - 8.0' 

09/23/97 09/24/97 08/04/97 08/24/97 

OU3 OU3 OU3 OU3 
AOC47 AOC50 AOC54 AOC55 

34 U 34 U 40 UJ 38 U 

69 U 68 U 80 UJ 75 U 

34 U 34 U 40 UJ 38 U 

34 U 34 U 40 UJ 38 U 

34 U 34 U 40 UJ 38 U 

34 U 34 U 40 UJ 38 U 

34 U 34 U 40 UJ 38 U 

1550 2770 J 4880 6170 J 

2.6 UJ 3.2 UJ 3.8 UR 4 UJ 

0.65 U 0.97 J 3 J 4.5 

16.6 11.9 J 51.8 J 56.8 J 

0.05 0.1 0.3 U 0.4 

0.32 U 0.4 U 0.4 U 0.42 U 

791 3250 J 37400 J 35600 J 

3.8 J 7.8 J 15.2 12.4 

3.1 2.9 5.9 J 5.8 J 

0.69 1.8 32.7 10.4 

0.26 U 0.26 U 0.3 U 0.29 U 

2 U 

3490 J 4740 J 9170 J 12400 J 

1.6 J 2.5 J 70.2 5.7 

950 J 2300 J 9300 J 12900 J 

182 J 52.3 J 329 J 1180 J 

0.04 U 0.04 U 0.05 U 0.26 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-SB-DS5-D3 003-SB-058-U2 
8.0·12.0' 4.0·8.0' 
08/24/97 08/19/97 

OU3 OU3 
AOC55 AOC58 

35 U 

70 U 

35 U 

35 U 

35 U 

35 U 

35 U 

2150 J 

3.5 UJ 

0.83 

9.6 J 

0.15 

0.36 U 

3380 J 

4.5 

2.8 J 

4.3 J 

0.27 U 

5000 

1.4 

1580 J 

57.9 J 

0.3 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-047 -03 003-S8-050-02 003-S8-054-02 003-S8-055-02 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 4.0 - 8.0' 
09/23/97 09/24/97 08/04/97 08/24/97 

OU3 OU3 OU3 OU3 
AOC47 AOC50 AOC54 AOC55 

5.5 7.1 14.1 J 12.9 

166 188 831 J 1250 J 

0.14 UJ 0.2 U 0.18 UR 0.84 UJ 

0.48 U 0.6 U 0.61 U 0.63 U 

40.3 U 92.9 J 114 J 157 J 

0.14 U 0.2 U 0.18 UJ 0.17 U 

5.4 10.4 J 19.3 28.7 J 

8.7 U 13.5 J 49.8 J 39.4 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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OO3-S8-055-03 003-S8-058-02 
8.0 - 12.0' 4.0 - 8_0' 

08/24/97 08/19/97 

OU3 OU3 
AOC55 AOC58 

6.7 

256 J 

0.18 UJ 

0.55 U 

80.4 J 

0.18 U 

14.8 J 

10.7 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (llg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-058-03 003-SB-{)63-{)3 003-SB-{)68-{)3 003-SB-{)70-{)3 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/19/97 08/05/97 09/21/97 09/03/97 

OU3 OU3 OU3 OU3 
AOC58 AOC63 AOC68 AOC70 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 3 J 100 U 100 U 

10 U 10 U 100 U 100 U 

4 J 10 U 30 J 32 J 

10 U 11 U 120 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 2 J 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 UJ 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-{)71-{)3 003-SB-{)73-{)3 
8.0 - 12.0' 8.0 - 12.0' 
09/18/97 07/24/97 

OU3 OU3 
AOC71 AOC73 

110 U 1 J 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 UJ 

110 U 1 J 

110 U 11 U 

110 U 5 J 

110 U 11 U 

110 U 2 J 

110 U 46 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 U 11 U 

110 UJ 11 UJ 

110 U 11 U 

110 U 11 UJ 

110 U 11 U 

110 U 11 U 

110 U 11 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (pg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (pg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

l,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-058-03 003-88-063-03 003-88-068-03 003-88-070-03 
B.O - 12.0' B.O - 12.0' B.O - 12.0' B.O - 12.0' 
OB/19/97 OB/05/97 09/21197 09/03/97 

OU3 OU3 OU3 OU3 
AOC5B AOC63 AOC68 AOC70 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 1 J 100 U 100 U 

10 U 10 U 100 U 100 U 

4 J 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

10 U 10 U 100 U 100 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

850 U 870 U 870 U 840 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

850 U 870 U 870 U 840 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

850 U 870 U 870 U 840 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-88-071-03 003-88-073-03 
B.O - 12.0' B.O - 12.0' 
09/1B/97 07/24/97 

OU3 OU3 
AOC71 AOC73 

110 U 11 U 

110 U 11 U 

110 U 1 J 

8 U 1 J 

110 U 11 U 

110 U 8 J 

110 U 11 U 

110 U 1 J 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

890 U 900 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

890 U 900 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

890 U 900 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE . 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB~5B~3 003-SB~63-03 003-SB~6B~3 003-SB~70~3 

8.0-12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/19/97 08/05/97 09/21197 09/03/97 

aU3 aU3 aU3 aU3 
AOC58 AOC63 AOC68 AOC70 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

850 U 870 U 870 U 840 U 

850 U 870 U 870 U 840 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

850 U 870 U 870 U 840 U 

850 U 870 U 870 U 840 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB~71~3 003-SB~73~3 

8.0 - 12.0' 8.0 - 12.0' 
09/18/97 07/24/97 

aU3 aU3 
AOC71 AOC73 

350 U 360 U 

350 UJ 360 U 

890 U 900 U 

890 U 900 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

890 U 900 U 

890 U 900 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (j.lg/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-058-03 003-S8-063-03 003-S8-068-03 003-S8-070-03 
8.0 - 12.0' 8.0-12.0' 8.0-12.0' 8.0 - 12.0' 
08/19/97 08/05/97 09/21/97 09/03/97 

aU3 aU3 aU3 aU3 
AOC58 AOC63 AOC68 AOC70 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 UJ 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

850 U 870 U 870 U 840 U 

340 U 350 U 350 U 340 U 

120 J 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

340 U 350 U 350 U 340 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-071-03 003-S8-073-03 
8.0 - 12.0' 8.0 - 12.0' 
09/18/97 07/24/97 

aU3 aU3 
AOC71 AOC73 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

890 U 900 U 

350 U 360 U 

350 U 360 U 

350 U 360 U 

350 U 360 UJ 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

PCBs (~g/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

HEXAVALENT CHROMIUM 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-058-03 003-S8-063-03 003-S8-068-03 003-S8-070-03 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/19/97 08/05/97 09/21/97 09/03/97 

OU3 OU3 OU3 OU3 
AOC58 AOC63 AOC68 AOC70 

34 U 34 U 34 U 33 U 

67 U 69 U 69 U 67 U 

34 U 34 U 34 U 33 U 

34 U 34 U 34 U 33 U 

34 U 34 U 34 U 33 U 

34 U 34 U 34 U 33 U 

34 U 34 U 34 U 33 U 

3000 J 2100 2400 1750 J 

3.1 UR 3.6 UJ 2.3 UJ 2.7 UJ 

1.3 0.76 0.68 U 0.25 

12 J 8.1 J 26.1 5.8 J 

0.21 U 0.19 U 0.09 0.1 U 

0.33 U 0.38 U 0.29 U 0.34 U 

4960 J 3350 J 965 18100 J 

5.7 U 6 J 7.6 J 6.8 

6.1 J 3 J 3.9 4 

8 4.7 0.76 16.1 J 

0.26 U 0.26 U 0.26 U 0.25 U 

2 U 2 U 

6370 J 6070 J 5600 J 4330 J 

2.5 J 1.8 J 1.6 J 1.6 J 

3330 J 1630 J 1480 J 6560 J 

145 J 58 J 185 J 86.2 J 

0.03 U 0.04 U 0.04 U 0.04 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-071-03 003-S8-073-03 
8.0 - 12.0' 8.0 - 12.0' 
09/18/97 07/24/97 

OU3 OU3 
AOC71 AOC73 

35 U 35 U 

70 U 71 U 

35 U 35 U 

35 U 35 U 

35 U 35 U 

35 U 35 U 

35 U 35 U 

1960 J 2050 J 

2.9 UJ 3.3 UJ 

1 2.2 J 

6.8 J 8.3 J 

0.09 0.12 U 

0.36 U 0.34 U 

4360 J 22100 J 

4.6 7.9 

2.9 5 

4.4 3.8 U 

0.27 U 0.27 U 

2 U 

4920 J 6040 J 

1.4 J 1.8 J 

1620 J 8700 J 

111 J 206 J 

0.05 U 0.05 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-058-03 003-88-063-03 003-88-068-03 003-88-070-03 
8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/19/97 08/05/97 09/21197 09/03/97 

OU3 OU3 OU3 OU3 
AOC58 AOC63 AOC68 AOC70 

10.1 5.3 J 8.3 8.9 

268 218 J 246 154 

0.15 UJ 0.92 UR 0.13 UJ 0.17 UJ 

0.49 U 0.58 U 0.43 U 0.5 U 

66.6 U 96.3 J 487 J 51.7 

0.15 UJ 0.18 U 0.13 UJ 0.17 U 

11.2 J 18 7.1 7.7 

18.3 J 10.6 J 11.9 J 12.3 J 

MISCELLANEOUS PARAMETERS (mg/kg) 

ITOTAL ORGANIC CARBON I 480 J 600 J 710 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-88-071-03 003-88-073-03 
8.0 - 12.0' 8.0 - 12.0' 
09/18/97 07/24/97 

OU3 OU3 
AOC71 AOC73 

6 8.7 J 

181 211 J 

0.16 UJ 0.18 UJ 

0.54 U 0.51 U 

77.3 J 72 J 

0.16 UJ 0.18 U 

12.2 8.8 J 

10.3 J 13.1 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

l,l,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

l,l-DICHLOROETHANE 

l,l-DICHLOROETHENE 

l,2-DICHLOROETHANE 

l,2-DICHLOROETHENE (TOTAL) 

l,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003·88-074-03 003·88·280-01 003·88·290-01 003·88-310-01 
8.0 - 12.0' 5.0 - 10.0' 5.0 - 10.0' 5.0 - 10.0' 
07/27/97 12/03/97 12/05/97 11/13/97 

OU3 OU3 OU3 OU3 
AOC74 MS-28D MS-29D MS-31D 

10 U 110 U 120 UJ 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 UJ 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 J 100 J 210 J 200 

10 U 110 U 120 U 110 U 

2 J 110 64 J 110 J 

66 U 230 J 960 J 380 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 UJ 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 UJ 110 U 

10 U 110 U 120 UJ 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 U 19 J 110 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-88-310-02 003-86-330-01 
10.0 - 15.0' 5.0 - 10.0' 
11/13/97 11/18/97 

OU3 OU3 
MS-31D MS-33D 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

120 100 

100 U 100 U 

96 J 40 J 

290 U 310 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 

100 U 100 U 



SAMPLE NUMBER: 
DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (lJg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (lJg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-074-03 003-S8-280-01 003-S8-290-O 1 003-S8-31D-01 
8.0 - 12.0' 5.0 - 10.0' 5.0 - 10.0' 5.0 - 10.0' 
07/27/97 12/03/97 12/05/97 11/13/97 

OU3 OU3 OU3 OU3 
AOC74 MS-28D MS-29D MS-31O 

10 U 110 U 120 U 110 U 

10 U 110 U 54 J 110 U 

10 UJ 110 U 120 U 110 U 

1 J 12 J 14 J 9 J 

10 U 110 U 120 U 110 U 

10 U 110 U 120 U 110 U 

10 U 110 UJ 120 U 110 U 

1 J 15 J 71 J 24 J 

340 U 

340 U 

340 U 

340 U 

850 U 

340 U 

340 U 

340 U 

850 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

850 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-310-02 003-SB-330-01 
10.0 - 15.0' 5.0 - 10.0' 
11113197 11/18/97 

OU3 OU3 
MS-31D MS-33D 

100 U 100 U 

100 U 100 U 

100 U 100 U 

8 J 5 J 

100 U 100 U 

100 U 100 U 

100 U 100 U 

11 J 11 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (1l9/kg) 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G, H, I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-D74-03 003-SB-280-D1 003-SB-290-D1 003-SB-31O-D1 
8.0 - 12.0' 5.0 - 10.0' 5.0 - 10.0' 5.0 - 10.0' 
07/27/97 12/03/97 12/05/97 11113197 

OU3 OU3 OU3 OU3 
AOC74 MS-28D MS-29D MS-31D 

340 U 

340 UJ 

850 UJ 

850 U 

340 U 

340 U 

340 U 

340 U 

340 U 

850 UJ 

850 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-31O-D2 003-SB-330-D1 
10.0 - 15.0' 5.0 - 10.0' 
11113/97 11118/97 

OU3 OU3 
MS-31O MS-33D 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-074-03 003-S8-280-01 003-S8-290-01 003-S8-31O-01 
8.0 - 12.0' 5.0 - 10.0' 5.0 - 10_0' 5.0 - 10.0' 

07/27/97 12/03/97 12/05/97 11/13/97 

OU3 OU3 OU3 OU3 
AOC74 MS-28D MS-29D MS-31D 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

850 U 

340 U 

340 U 

340 U 

340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-310-02 003-S8-330-01 
10.0 - 15.0' 5.0 - 10.0' 

11/13/97 11118197 

OU3 OU3 
MS-31D MS-33D 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs hlg/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL . 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-074-03 003-S8-280-01 003-S8-290-01 003-S8-31O-01 
8,0 - 12,0' 5,0 - 10.0' 5,0 - 10.0' 5.0 - 10.0' 

07/27/97 12/03/97 12/05/97 11/13/97 

OU3 OU3 OU3 OU3 
AOC74 MS-28D MS-29D MS-31D 

34 U 

67 U 

34 U 

34 U 

34 U 

34 U 

34 U 

2230 

2,8 UR 

1 U 

9.3 J 

0,13 U 

0.3 U 

21400 J 

12.4 

5 J 

3.5 

0.26 U 

5390 J 

1.4 

6560 J 

475 J 

0,04 U 

10,7 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-31O-02 003-S8-330-01 
10.0 - 15,0' 5.0 - 10.0' 
11113197 11/18/97 

OU3 OU3 
MS-31D MS-33D 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-074-03 003-S8-28D-Ol 003-S8-290-01 003-S8-31O-O 1 
8.0 - 12.0' 5.0 - 10.0' 5.0 - 10.0' 5.0 - 10_0' 

07/27/97 12/03/97 12/05/97 11113197 

aU3 aU3 aU3 aU3 
AOC74 MS-28D MS-29D· MS-31D 

225 J 

0.17 UR 

0.45 U 

85.4 J 

0.17 UJ 

10.6 

12.1 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-31 D-02 OO3-S8-330-01 
10.0 - 15.0' 5.0 - 10.0' 

11/13/97 11/18/97 

aU3 aU3 
MS-31D MS-33D 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (pg/kg) 

1,1,1-TRICHLOROETHANE 

l,l,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

l,l-DICHLOROETHANE 

l,l-DICHLOROETHENE 

l,2-DICHLOROETHANE 

l,2-DICHLOROETHENE (TOTAL) 

l,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-330-02 003-S8-P01-02 003-S8-P01-03-8R 003-S8-P02-02 
10.0-15.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
11/18/97 08/07/97 08/07/97 08/18/97 

OU3 OU3 OU3 OU3 
MS-33D POl POl P02 

100 U 100 U 10 U 10 U 

100 U 100 UJ 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

42 J 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

24 J 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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003-S8-P02-03 003-S8-P03-03 
8.0 - 12.0' 8.0 - 12.0' 
08/18/97 07/12/97 

OU3 OU3 
P02 P03 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 UJ 

10 U 5 J 

10 U 10 UJ 

9 J 1 J 

16 33 J 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 UJ 

10 U 10 U 

10 U 10 UJ 

10 U 

10 U 10 U 

10 U 10 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (J.l9/kg) 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (J.lglkg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DlNITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-330-02 003-SB-P01-02 003-SB-P01-03-BR 003-SB-P02-02 
10.0 - 15.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
11/18/97 08/07/97 08/07/97 08/18/97 

OU3 OU3 OU3 OU3 
MS-33D P01 P01 P02 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 U 10 U 10 U 

100 U 100 UJ 10 UJ 10 U 

100 U 100 U 10 U 10 U 

7 J 100 U 10 U 1 J 

340 U 

340 U 

340 U 

340 U 

840 U 

340 U 

340 U 

340 U 

840 U 

340 U 

340 U 

340 U 

340 U 

340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P02-03 003-SB-P03-03 
8.0 - 12.0' 8.0 - 12.0' 
08/18/97 07/12/97 

OU3 OU3 
P02 P03 

10 U 10 U 

10 U 12 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 

10 U 10 U 

6 J 10 U 

10 U 10 UJ 

1 J 1 J 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

850 U 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

850 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA'IE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003·SB·330-D2 003·SB-P01-D2 003·SB·P01-D3·BR 003·SB·P02-D2 
10.0 - 15.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
11/18/97 08/07/97 08/07/97 08/18/97 

aU3 aU3 aU3 aU3 
MS-33D P01 P01 P02 

340 U 

840 U 

340 U 

340 U 

840 U 

840 U 

340 U 

340 U 

340 U 

340 U 

340 U 

840 U 

840 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003·SB·P02-D3 003·SB·P03-D3 
8.0 - 12.0' 8.0 - 12.0' 
08/18/97 07/12/97 

aU3 aU3 
P02 P03 

340 U 340 U 

850 U 850 U 

340 U 340 U 

340 U 340 U 

850 U 850 U 

850 U 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

850 U 850 UJ 

850 U 850 UJ 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

45 J 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (Jlg/kg) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-330-02 003-S8-P01-02 003-SB-P01-03-BR 003-SB-P02-02 
10.0 - 15.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
11/18/97 08/07197 08/07/97 08/18/97 

OU3 OU3 OU3 OU3 
MS-33D POl POl P02 

340 U 

340 UJ 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

340 U 

840 U 

340 U 

340 U 

340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-SB-P02 -03 003-SB-P03-03 
8.0 - 12.0' 8.0 - 12.0' 
08/18/97 07/12/97 

OU3 aU3 
P02 P03 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 UJ 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

850 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (lJg/kg) 

IpYRIDINE 

PCBs (1J9/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANAL YTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-33D-02 003-SB-P01-02 003-SB-P01-03-BR 003-S8-P02-02 
10.0-15.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 
11/18/97 08/07/97 08/07/97 08/18/97 

OU3 OU3 OU3 OU3 
MS-33D POl POl P02 

340 U 

33 U 

67 U 

33 U 

33 U 

33 U 

33 U 

33 U 

2910 

2.9 UJ 

1.6 

11.4 J 

0.15 U 

0.31 U 

19500 J 

10 J 

5.9 J 

6.1 

0.25 U 

6560 J 

2.6 J 

12100 J 

82.9 J 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-SB-P02-03 003-S8-P03-03 
8.0 - 12.0' 8.0 - 12.0' 
08/18/97 07/12/97 

OU3 OU3 
P02 P03 

340 U 340 UJ 

34 U 34 U 

67 U 67 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

2060 J 2010 J 

3.1 UR 2.5 UJ 

1.1 1.6 U 

14.6 J 7.1 J 

0.13 U 0.07 

0.33 U 0.27 U 

3470 J 19600 J 

5.7 J 7.4 

3.4 J 5.1 J 

3.3 2.4 

0.25 U 0.25 U 

5040 J 4650 J 

2.5 J 1.3 

1540 J 5620 J 

96.4 J 285 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-330-02 003-88-P01-02 003-88-P01-03-BR 003-88-P02-02 
10.0-15.0' 4.0 - 8.0' 8.0 - 12.0' 4.0 - 8.0' 

11/18/97 08/07/97 08/07/97 08/18197 

OU3 OU3 OU3 OU3 
MS-33D POl P01 P02 

0.04 U 

10.5 J 

299 J 

0.79 UR 

0.46 U 

104 J 

0.16 U 

18.8 

15 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-88-P02-03 003-S8-P03-03 
8.0 - 12.0' 8.0 - 12.0' 

08118197 07112197 

OU3 OU3 
P02 P03 

0.04 U 0.1 U 

5.4 8.4 

218 205 J 

0.16 UJ 0.18 U 

0.49 U 0.4 U 

48.1 U 61.5 

0.16 U 0.18 U 

7.6 J 8.4 

12.1 J 10.4 J 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (1I9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

l,2-DICHLOROETHENE (TOTAL) 

l,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMO METHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-P04-03 003-S8-P05-02 003-SB-P06-02-BR 003-SB-P06-03 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 
09/06/97 09/17197 08/07/97 08/07/97 

OU3 OU3 OU3 OU3 
P04 P05 P06 P06 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 38 J 2 J 19 

100 U 100 U 11 U 10 U 

43 J 43 J 11 U 8 J 

100 U 420 14 83 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 5 J 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 UJ 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

Blank. space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P07 -03 003-SB-P08-03 
8.0 - 12.0' 8.0 - 12.0' 
07/10/97 09/02/97 

OU3 OU3 
P07 P08 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 UJ 100 U 

10 UJ 100 U 

10 UJ 100 U 

10 UJ 18 J 

11 J 65 J 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 UJ 100 U 

10 U 100 U 

10 UJ 100 U 

10 U 

10 U 100 U 

10 U 100 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

ETHYLBENZENE 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (~g/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P04-03 003-SB-P05-02 003-SB-P06-02-BR 003-SB-P06-03 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 
09/06/97 09/17197 08/07/97 08/07/97 

aU3 aU3 aU3 aU3 
P04 P05 P06 P06 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 10 U 

100 U 13 J 11 U 3 J 

100 U 100 U 11 U 10 U 

100 U 100 U 1 J 1 J 

100 U 100 U 11 U 10 U 

100 U 100 U 11 U 2 J 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

850 U 850 U 860 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

850 U 850 U 860 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P07 -03 003-SB-P08-03 
8.0 - 12.0' 8.0 - 12.0' 
07/10/97 09/02/97 

aU3 aU3 
P07 P08 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 100 U 

10 U 

10 U 100 U 

10 U 100 U 

10 UJ 100 U 

10 U 100 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

860 U 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (JIg/kg) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DlNITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYl)PHTHAlAfE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P04-03 003-SB-P05-02 003-SB-P06-02-BR 003-SB-P06-03 
B.O - 12.0' 4.0 - B.O' 4.0 - B.O' B.O - 12.0' 
09/06/97 09/17/97 OB/07/97 OB/07/97 

OU3 OU3 OU3 OU3 
P04 P05 P06 P06 

340 U 340 U 340 U 

B50 U B50 U B60 U 

340 U 340 U 340 U 

340 U 340 UJ 340 U 

B50 U B50 U B60 U 

B50 U 850 U 860 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

B50 U 850 U 860 U 

850 U 850 U 860 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P07 -03 003-SB-P08-03 
B.O - 12.0' B.O - 12.0' 
07/10/97 09/02/97 

OU3 OU3 
P07 POB 

340 U 340 U 

B60 U B50 U 

340 U 340 U 

340 U 340 U 

B60 U 850 U 

860 U 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

860 UJ 850 U 

860 UJ 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-P04-03 003-S8-P05-02 003-S8-P06-02-BR 003-SB-P06-03 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 
09/06/97 09/17/97 08/07/97 08/07/97 

aU3 aU3 aU3 aU3 
P04 P05 P06 P06 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

850 U 850 U 860 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

340 U 340 U 340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P07 -03 003-SB-P08-03 
8.0 - 12.0' 8.0 - 12.0' 
07/10/97 09/02/97 

aU3 aU3 
P07 P08 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 

340 U 850 U 

340 U 340 U 

340 U 340 U 

340 U 340 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (1J9/kg) 

IpYRIDINE 

PCBs (1J9/kg) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-P04-03 003-S8-P05-02 003-S8-P06-02-8R 003-S8-P06-03 
8.0-12.0' 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 
09/06/97 09/17/97 08/07/97 08/07/97 

OU3 OU3 OU3 OUJ 
P04 P05 P06 P06 

340 U 340 U 340 U 

34 U 34 U 34 U 

67 U 67 U 68 U 

34 U 34 U 34 U 

34 U 34 U 34 U 

34 U 34 U 34 U 

34 U 34 U 34 U 

34 U 34 U 34 U 

2150 J 2290 J 2700 

3 UJ 2.6 UJ 3.2 UJ 

1 1.3 1.5 

21.6 J 5.4 J 10.6 J 

0.11 U 0.13 0.19 U 

0.37 U 0.33 U 0.34 U 

22400 J 1140 J 4610 J 

8.9 6.1 8.4 J 

5.9 4.3 5.9 J 

3.9 U 7.5 5.3 

0.25 U 0.25 U 0.26 U 

5670 J 4720 J 5180 J 

1.3 J 1.8 J 2.9 J 

7480 J 1250 J 3360 J 

873 J 46.8 J 56.9 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-P07 -03 003-S8-P08-03 
8.0 - 12.0' 8.0 - 12.0' 
07/10/97 09/02/97 

OUJ OU3 
P07 P08 

340 UJ 340 U 

34 U 34 U 

68 U 67 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

34 U 34 U 

4780 J 2200 J 

2.7 UJ 3.1 UJ 

1.1 U 0.77 J 

19.5 J 8.7 J 

0.16 0.11 U 

0.29 U 0.38 U 

34900 J 21700 J 

16.8 7.9 

8.1 J 4.6 

23 4.5 U 

0.26 U 0.26 U 

12400 J 5750 J 

2.7 2 J 

11800 J 7830 J 

195 J 254 J 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P04-D3 003-SB-P05-D2 003-SB-P06-D2-BR 003-SB-P06-D3 
8.0 - 12.0' 4.0 - 8.0' 4.0 - 8.0' 8.0 - 12.0' 
09/06/97 09/17/97 08/07/97 08/07/97 

OU3 OU3 OU3 OU3 
P04 P05 P06 P06 

0.05 U 0.04 U 0.04 U 

13.9 9.9 12.2 J 

161 167 238 J 

0.19 U 0.18 UJ 0.85 UR 

0.56 U 0.49 U 0.51 U 

78.4 70.9 J 74.8 J 

0.19 U 0.18 U 0.17 U 

7.9 14 13.5 

13.1 J 11.3 J 15 J 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-SB-PO? -D3 003-SB-P08-D3 
8.0 - 12.0' 8.0 - 12.0' 
07/10/97 09102197 

OU3 OU3 
P07 P08 

0.07 U 0.04 U 

17.7 9.3 

642 J 190 

0.15 U 0.18 U 

0.43 U 0.57 U 

161 86.9 

0.15 U 0.18 U 

24.1 10.3 

25.9 J 15 J 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DlCHLOROETHENE (TOTAL) 

1,2-DlCHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-P09-02 003-S8-P09-tJ3 003-S8-Pl0-tJ3 003-S8-Pll-tJ3 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/23/97 08/23/97 09/05/97 09/08/97 

OU3 OU3 OU3 OU3 
P09 P09 Pl0 Pll 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 8 J 100 U 100 U 

100 U 10 U 100 U 100 U 

69 J 8 J 36 J 84 J 

170 56 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-P 12-tJ3 S8-01-tJ60B 
8.0 - 12.0' 6.0 - 8.0' 
08/10/97 04/10/95 

OU3 EAST PLATING 
P12 SB-Oll1W-Ol 

10 U 10 U 

10 UJ 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

3 J 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (!.Ig/k91 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (!.Ig/kgl 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DlNITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P09-02 003-SB-P09-03 003-SB-Pl0-03 003-SB-Pll-03 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 

08/23/97 08/23/97 09/05/97 09/08/97 

aU3 aU3 aU3 aU3 
P09 P09 Pl0 Pl1 

150 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 1 J 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

100 U 10 U 100 U 100 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U 840 U 850 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U 840 U 850 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P12-03 SB-Ol-060B 
8.0 - 12.0' 6.0 - 8.0' 

08/10/97 04/10/95 

aU3 EAST PLATING 
P12 SB-O 1 fTW-O 1 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 U 10 U 

10 UJ 14 

10 U 10 U 

10 U 10 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

330 U 

860 U 790 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 790 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FiElD DUPLICATE OF: 

SEMIVOLA TILES big/kg) 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-P09-02 003-S8-P09-03 003-S8-P10-03 003-S8-P11-03 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/23/97 08/23/97 09/05/97 09/08/97 

OU3 OU3 OU3 OU3 
P09 P09 P10 P11 

850 U 840 U 850 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U 840 U 850 U 840 U 

850 U 840 U 850 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 UJ 840 UJ 850 U 840 U 

850 U 840 U 850 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

29 J 25 J 340 U 340 U 

340 U 340 U 340 U 340 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-P12-03 S8-01-0608 
8.0 - 12.0' 6.0 - 8.0' 
08/10/97 04/10/95 

OU3 EAST PLATING 
P12 SB-01nw-01 

860 U 790 U 

340 U 330 U 

340 UJ 330 U 

860 U 790 U 

860 U 790 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

860 UJ 790 U 

860 U 790 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 

340 U 61 

340 U 330 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
lOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYl PHTHALATE 

DI-N-OCTYl PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYl PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-P09'{)2 003-S8-P09'{)3 003-S8-P10'{)3 003-S8-P11'{)3 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08123197 08123197 09105197 09108197 

aU3 aU3 aU3 aU3 
P09 P09 P10 P11 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

18 J 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

850 U 840 U 850 U 840 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 UJ 340 UJ 340 U 340 UJ 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-P12'{)3 S8'{)1'{)608 
8.0 - 12.0' 6.0 - 8.0' 
08110197 04110195 

aU3 EAST PLATING 
P12 SB-01fTW-01 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 U 790 U 

340 U 330 U 

340 U 330 U 

340 U 330 U 

340 UJ 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

PCBs (lJg/kg) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P09·02 003-SB-P09-03 003-SB-P10-03 003-SB·P11-03 
4.0 - 8.0' 8.0 - 12.0' 8.0 - 12.0' 8.0 - 12.0' 
08/23/97 08/23/97 09/05/97 09/08/97 

OU3 OU3 OU3 OU3 
P09 P09 Pl0 Pll 

34 U 33 U 34 U 33 U 

67 U 67 U 67 U 67 U 

34 U 33 U 34 U 33 U 

34 U 33 U 34 U 33 U 

34 U 33 U 34 U 33 U 

34 U 33 U 34 U 33 U 

34 U 33 U 34 U 33 U 

2650 J 2760 J 1530 J 2390 J 

3.2 UJ 3.6 UJ 2.8 UJ 3.1 UJ 

2.5 6.3 0.6 0.6 

12.3 J 9.6 J 6.8 J 7.7 J 

0.15 0.17 0.05 U 0.1 U 

0.34 U 0.38 U 0.35 U 0.38 U 

32400 J 35800 J 2870 J 1130 J 

9.7 7.9 7 8.2 

6.8 J 11.4 J 2.4 3 

3.6 7 1.2 J 2.2 J 

0.25 U 0.25 U 0.25 U 0.25 UJ 

8980 J 9550 J 3680 J 6330 J 

2.5 2.3 1.5 J 1.6 

12500 J 10100 J 1440 J 1440 J 

437 J 322 J 54.5 J 121 J 

0.04 U 0.04 U 0.04 U 0.04 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003·SB-P12-03 SB-01-0608 
8.0 - 12.0' 6.0 - 8.0' 
08/10/97 04/10/95 

OU3 EAST PLATING 
P12 SB-OlfTW-Ol 

34 U 33 U 

68 U 67 U 

34 U 33 U 

34 U 33 U 

34 U 33 U 

34U 33 U 

34 U 33 U 

2550 J 2550 

3.2 UJ 7.8 U 

3.9 J 1.4 

12.1 J 16.4 

0.13 0.16 U 

0.33 U 0.47 U 

31800 J 5780 

10.8 J 8.6 U 

10.2 4.1 

6.1 4.2 

0.26 U 1 U 

7200 J 7200 

2.2 J 3.9 

10800 J 4060 

284 J 122 

0.04 U 0.04 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P09-02 003-SB-P09-03 003-SB-P10-03 003-SB-P11-03 
4.0 - 8.0' 8.0 - 12.0' 6.0 - 12.0' 6.0 - 12.0' 

06/23/97 08/23/97 09/05/97 09/06/97 

OU3 aU3 aU3 aU3 
P09 P09 P10 P11 

12.6 24.7 4.9 7 

277 J 305 J 235 226 

0.19 UJ 0.17 UJ 0.17 U 0.19 U 

0.51 U 0.56 U 0.53 U 0.57 U 

62.3 J 134 J 44 44.2 J 

0.19 U 0.17 U 0.17 U 0.25 U 

12.5 J 11.6 J 5.3 9.3 J 

16.5 J 16.5 J 9.1 J 15.2 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P12-03 SB-01-0608 
6.0 - 12.0' 6.0 - 6.0' 

06/10/97 04/10/95 

aU3 EAST PLATING 
P12 SB-01/TW-01 

24.1 7.4 U 

275 J 403 

0.24 U 0.62 U 

0.5 U 0.76 U 

86.3 J 194 

0.16 UR 0.78 U 

12.7 9.2 

16.7 J 13 

9.24 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (Jig/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

l,l-DICHLOROETHANE 

l,l-DICHLOROETHENE 

l,2-DICHLOROETHANE 

l,2-DICHLOROETHENE (TOTAL) 

l,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

8B-02-040S SB-02-OS08 8B-03-1012 8B-04-1012 
4.0 - 6.0' 6.0 - 8.0' 10.0 - 12.0' 10.0-12.0' 

04/11195 04/11/95 04/05/95 04/10/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-02 SB-02 SB-03 SB-04fTW-02 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

9 8 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

3 4 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

66 U 460 1500 U 41 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

7 8 1500 U 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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SB-05-1012 8B-OS-OS08 
10.0 - 12.0' 6.0 - 8.0' 

04/06/95 04/04/95 

EAST PLATING EAST PLATING 
S8-05 SB-06fTW-03 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 4 

12 U 10 U 

12 U 10 U 

890 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 

12 U 10 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (~g1kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-02-D406 SB-D2-D608 SB-D3-1012 SB-04-1012 
4.0 - 6.0' 6.0 - 8.0' 10.0 - 12.0' 10.0 - 12.0' 
04/11195 04/11195 04/05/95 04/10/95 

EAST PLATING EAST PLA TING EAST PLATING EAST PLATING 
SB-02 SB-02 SB-03 SB-041TW-02 

11 U 11 U 1500 U 11 U 

11 U 11 U 1500 U 11 U 

760 740 1500 U 11 U 

8 6 1500 U 11 U 

11 U 11 U 1500 U 11 U 

770 690 1100 15 

11 U 11 U 1500 U 11 U 

48 54 1500 U 11 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

1700 U 890 U 920 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

1700 U 890 U 920 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

87 370 U 380 U 

700 U 370 U 380 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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SB-05-1012 SB-D6-D608 
10.0 - 12.0' 6.0 - 8.0' 
04/06/95 04/04/95 

EAST PLATING EAST PLATING 
SB-05 SB-OSITW-03 

12 U 10 U 

12 U 10 U 

1 10 U 

2 10 U 

12 U 10 U 

1100 4 

12 U 10 U 

12 U 10 U 

380 U 330 U 

380 U 330 U 

380 U 330 U 

380 U 330 U 

380 U 330 U 

920 U 810 U 

380 U 330 U 

380 U 330 U 

380 U 330 U 

810 U 

330 U 

380 U 330 U 

380 U 330 U 

380 U 330 U 

380 U 330 U 

380 U 330 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (.,g/kg) 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,S-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-02-0406 S8-02-0608 S8-03-1012 S8-04-1012 
4.0 - S.O' S.O - 8.0' 10.0 - 12.0' 10.0 - 12.0' 
04/11/95 04/11/95 04/05/95 04/10/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-02 SB-02 SB-03 SB-04nw-02 

1700 U 890 U 920 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

1700 U 890 U 920 U 

1700 U 890 U 920 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

1700 U 890 U 920 U 

1700 U 890 U 920 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

4400 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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S8-05-1012 S8-06-0608 
10.0 - 12.0' S.O - 8.0' 
04/0S/95 04/04/95 

EAST PLATING EAST PLATING 
SB-05 SB-OSnw-03 

920 U 810 U 

380 U 330 U 

330 U 

920 U 810 U 

810 U 

330 U 

380 U 330 U 

380 U 330 U 

330 U 

380 U 330 U 

810 U 

810 U 

380 U 330 U 

380 U 330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

380 U 330 U 

380 U 330 U 

330 U 

330 U 

330 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (pg/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-OI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PCBs (pg/kg) 

IAROCLOR-1016 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-02'{)406 SB'{)2-060S SB'{)3-1012 SB-04-1012 
4.0 - 6.0' 6.0 - S.O' 10.0 - 12.0' 10.0 - 12.0' 
04/11195 04/11/95 04/05/95 04/10/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-02 SB-02 SB-03 SB-04fTW-02 

700 U 370 U 380 U 

140 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

78 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

700 U 370 U 380 U 

73 370 U 380 U 

700 U 370 U 380 U 

1700 U 890 U 920 U 

180 370 U 380 U 

700 U 370 U 380 U 

100 370 U 380 U 

170 U 38 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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SB'{)5-1012 SB-06-060S 
10.0 - 12.0' 6.0 - 8.0' 
04/06/95 04104/95 

EAST PLATING EAST PLATING 
SB-05 SB-06fTW-03 

330 U 

330 U 

330 U 

330 U 

330 U 

330 U 

380 U 330 U 

330 U 

330 U 

330 U 

380 U 330 U 

380 U 330 U 

380 U 330 U 

330 U 

380 U 330 U 

380 U 330 U 

330 U 

380 U 330 U 

380 U 330 U 

810 U 

330 U 

380 U 330 U 

330 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs (lJg/kg) 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

S9-02-0406 S9-02-0608 S9-03-1012 S9-04-1012 
4.0 - 6.0' 6.0 - 8.0' 10.0 - 12.0' 10.0 - 12.0' 

04111195 04111195 04105195 04110195 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-02 SB-02 SB-03 SB-04nw-02 

350 U 77U 

170 U 38 U 

170 U 38 U 

170 U 38 U 

170 U 38 U 

170 U 38 U 

2220 5210 5310 

9.7 U 8.6 U 9.6 U 

0.94 2.3 2.9 

36.2 27.7 29.9 

0.19 U 0.29 0.22 

3.7 U 0.52 U 0.58 U 

7910 25200 24300 

618 11.4 13.2 

2.2 4.8 5.1 

54.5 9.9 10.3 

140 1.2 U 1.1 U 

14200 11400 11400 

231 3.5 4 

3970 8540 9510 

103 297 302 

0.04 U 0.05 U 0.05 U 

15.3 11.8 U 13.8 U 

466 862 1000 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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S9-05-1012 S9-06-0608 
10.0 - 12.0' 6.0 - 8.0' 

04106195 04104195 

EAST PLATING EAST PLATING 
SB-05 SB-06nw-03 

4210 2040 

9.5 U 8.6 U 

2 0.94 

25.5 6.8 U 

0.31 0.2 

0.57 U 0.52 U 

30600 7280 

9.8 U 4.4 U 

4.3 3.1 

10 6.4 

1.1 U 1 U 

9960 4810 

3.4 1.2 

11500 1900 

316 71.3 

0.05 U 0.05 U 

10.4 U 6.9 U 

748 209 



SAMPLE NUM8ER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-02-0406 S8-02-0608 S8-03·1012 S8-04·1012 
4.0·6.0' 6.0 - 8.0' 10.0 - 12.0' 10.0 - 12.0' 

04/11/95 04/11/95 04/05/95 04/10/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
58-02 58-02 58-03 S8-04fTW-02 

0.78 U 0.69 U 0.77 U 

0.97 U 0.86 U 0.96 U 

280 175 177 

0.97 U 0.86 U 0.96 U 

7.2 25.2 24.8 

28.6 24.2 23.2 

5.63 8.38 8.32 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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S8-05·1012 S8-06-0608 
10.0 - 12.0' 6.0 - 8.0' 

04/06/95 04/04/95 

EAST PLATING EAST PLATING 
58-05 S8-06fTW-03 

0.76 U 0.69 U 

0.95 U 0.86 U 

162 67.2 U 

0.95 U 0.86 U 

20.7 9.3 

21.7 9.9 

8.64 8.62 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (pg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-D7-D406 
4.0 - 6.0' 

04111195 1 1 1 I I I 

EAST PLATING 
SB-07 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

53 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 

73 

I 1 1 I 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (pg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (Ilg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DlCHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOl 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-D7-D406 
4.0 - 6.0' 

04/11/95 1 1 1 1 I 1 

EAST PLATING 
SB-07 

53 U 

53 U 

120 

53 U 

53 U 

290 

53 U 

53 U 

350 U 

350 U 

350 U 

350 U 

350 U 

850 U 

350 U 

350 U 

350 U 

850 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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I I I I 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE . 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

58-07-0406 
4.0 - 6.0' 
04/11/95 1 1 1 1 1 1 

EAST PLA liNG 
SB-07 

850 U 

350 U 

350 U 

850 U 

850 U 

350 U 

350 U 

350 U 

350 U 

350 U 

850 U 

850 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

1800 

350 U 

350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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1 1 1 1 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (~g'kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1.2.3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PCBs (~g/kg) 

IAROCLOR-1016 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

SB-07-tJ406 
4.0 - 6.0' 

04/11195 1 1 1 1 1 1 

EAST PLA. TING 
SB-07 

350 U 

87 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

350 U 

850 U 

350 U 

350 U 

350 U 

170 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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1 1 1 I 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

PCBs (Ilg/kg) 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

ANALYTICAL RESULTS 'FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-07-0406 
4.0 - 6.0' 
04/11/95 1 1 1 1 1 1 

EAST PLATING 
SB-07 

350 U 

170 U 

170 U 

170 U 

170 U 

170 U 

1090 

8.4 U 

0.5 

30.7 

0.17 U 

3,1 U 

1080 -
175 

1.6 

57.7 

148 

7620 

515 

286 

38.3 

0,04 U 

6.7 U 

210 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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1 1 1 1 



SAMPLE NUM8ER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mglkg) 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANALYTICAL RESULTS FOR SOILS - 4 TO 12 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-07-0406 
4.0 - 6.0' 

04/11/95 1 1 1 1 1 I 

EAST PLATING 
S8-07 

0.67 U 

0.84 U 

262 

0.84 U 

4.9 

21.8 

5.88 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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I 1 1 1 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (I-Ig/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-007 -05-BR 003-SB-007 -ll-BR 003-SB-{)23-{)5-BR 003-SB-{)23-15-BR 
16.0-200' 40.0 - 44.0' 16.0 - 20.0' 56.0 - 60.0' 

08/21/97 08/21/97 08/09/97 08/09/97 

OU3 OU3 OU3 OU3 
AOC07 AOC07 AOC23 AOC23 

10 U 11 U 10 U 12 U 

10 U 11 U 10 UJ 12 UJ 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 1 J 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 7 J 

10 U 11 U 10 U 12 U 

10 U 6 J 4 J 12 U 

10 U 11 U 10 UJ 12 UJ 

2 J 13 10 U 12 U 

10 UJ 28 J 20 6 J 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 1 J 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 

003-SB-{)27 -{)5-BR 003-SB-{)27 -{)6-BR 
16.0 - 20.0' 20.0 - 24.0' 

08/22/97 08/22/97 

OU3 OU3 
AOC27 AOC27 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

15 12 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 



SAMPLE NUMBER: 

DEPTH (feel): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-007 -05-BR 003-SB-007 -ll-BR 003-SB-023-05-BR 003-SB-023-15-BR 
16.0 - 20.0' 40.0 - 44.0' 16.0 - 20.0' 56.0 - 60.0' 

08/21/97 08/21/97 08/09/97 08/09/97 

OU3 OU3 OU3 OU3 
AOC07 AOC07 AOC23 AOC23 

10 U 11 U 10 U 13 U 

10 U 11 U 10 U 12 U 

10 U 11 U 10 U 12 U 

10 U 11 U 1 J 12 U 

10 U 11 U 10 U 12 U 

10 U 2 J 2 J 31 J 

10 U 11 U 10 U 12 U 

10 U 11 U 1 J 12 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 

2 

003-SB-027 -05-BR 003-SB-027 -06-BR 
16.0 - 20.0' 20.0 - 24.0' 

08/22/97 08/22/97 

OU3 OU3 
AOC27 AOC27 

10 U 11 U 

10 U 11 U 

10 U 11 U 

1 J 1 J 

10 U 11 U 

10 U 11 U 

10 U 11 U 

10 U 11 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (1.I9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANAL YTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB·030-04-BR 003-SB-036-05-BR 003-SB-DPl-22-BR 003-SB-036-07 -BR 
12.0 - 160' 16.0 - 20.0' 16.0 - 20.0' 24.0 - 28.0' 

08/23/97 08/12/97 08/12/97 08/12/97 

OU3 OU3 OU3 OU3 
AOC30 AOC36 AOC36 AOC36 

003-SB-036-05-BR 

100 U 11 U 11 U 29 U 

100 U 11 UJ 11 UJ 29 UJ 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 1 J 11 U 3 J 

100 U 11 UJ 11 UJ 29 UJ 

100 U 11 U 11 U 29 U 

100 U 7 J 6 J 37 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 2 J 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

3 

003-SB-037 -05-BR 003-SB-037 -10-BR 
16.0 - 20.0' 36.0 - 40.0' 
08/06/97 08/06/97 

OU3 OU3 
AOC37 AOC37 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

4 J 19 

11 U 3 J 

2 J 15 

20 45 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 

11 UJ 12 U 

11 U 12 U 

11 U 12 U 

11 U 12 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (l.Ig/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-030-04-BR 003-SB-036-05-BR 003-SB-DP1-22-BR 003-SB-036-07 -BR 
12.0 - 160' 16.0 - 20.0' 16.0 - 20.0' 24.0 - 28.0' 

08/23/97 08/12/97 08/12/97 08/12/97 

OU3 OU3 OU3 OU3 
AOC30 AOC36 AOC36 AOC36 

003-SB-036-05-BR 

180 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 29 U 

100 U 11 UJ 11 UJ 29 UJ 

100 U 11 U 11 U 29 U 

100 U 11 U 11 U 2 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 

4 

003-SB-037 -05-BR 003-SB-037 -10-BR 
16.0 - 20.0' 36.0 - 40.0' 

08/06/97 08/06/97 

OU3 OU3 
AOC37 AOC37 

11 U 13 U 

11 U 12 U 

11 U 12 U 

1 J 1 J 

11 U 12 U 

1 J 12 UJ 

11 U 12 U 

1 J 1 J 



SAMPLE NUMBER: 

DEPTH (feel): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-OSS-OS-BR 003-SB-OS8-OS-BR 003-SB-DPl-2S-BR 003-SB-OS8-1S-BR 
16.0 - 20.0' 16.0 - 20.0' 16.0 - 20.0' 56.0 - 60.0' 
08/24/97 08/19/97 08/19/97 08/21197 

OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC58 AOC58 

003-SB-OS8-0S-BR 

11 U 4 J 1 J 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 1 J 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

20 30 J 61 J 82 J 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 UJ 10 UJ 11 UJ 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

5 

003-SB-063-04-BR 003-SB-063-14-BR 
12.0 - 16.0' 52.0 - 56.0' 

08105197 08106197 

OU3 OU3 
AOC63 AOC63 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

14 33 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 6 J 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 UJ 30 UJ 

10 U 30 U 

10 U 30 U 

10 U 30 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (l.Ig/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-055-05-BR 003-SB-058-05-BR 003-SB-OP 1-25-BR 003-SB-058-15-BR 
16.0 - 200' 16.0 - 20.0' 16.0 - 20.0' 56.0 - 60.0' 

08/24/97 08/19/97 08/19/97 08/21197 

OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC58 AOC58 

003-SB-058-05-BR 

13 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

1 J 10 U 10 U 11 U 

11 U 10 U 10 U 11 U 

11 U 6 J 3 J 11 U 

11 U 10 U 10 U 11 U 

11 U 10 U 1 J 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

6 

003-SB-063-04-BR 003-SB-063-14-BR 
12.0 - 16.0' 52.0 - 56.0' 

08/05/97 08/06/97 

OU3 OU3 
AOC63 AOC63 

10 U 30 U 

10 U 30 U 

10 U 30 U 

1 J 3 J 

10 U 30 U 

10 U 30 U 

10 U 30 U 

10 U 30 U 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-280-03 003-S8-280-04 003-S8-280-05 003-S8-280-06 
25.0 - 30.0' 35.0 - 40.0' 45.0 - 50.0' 50.0 - 55.0' 
12/03/97 12/03/97 12/03/97 12/03/97 

OU3 OU3 OU3 OU3 
MS-28D MS-28D MS-28D MS-28D 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 UJ 110 UJ 110 UJ 110 UJ 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 140 210 130 

110 U 110 U 110 U 110 U 

26 J 160 190 140 

110 U 350 J 300 J 160 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110U 110 U 110 U 110 U 

6 J 110 U 10 J 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

7 

003-S8-280-07 003-S8-280-08 
60.0 - 65.0' 70.0 -75.0' 
12/03/97 12/03/97 

OU3 OU3 
MS-2BD MS-2BD 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 UJ 120 UJ 

110 U 120 U 

110 U 120 U 

110 U 120 U 

100 J 370 

110 U 120 U 

BB J 120 U 

450 J 540 J 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-280-03 003·S8-280-04 003-S8-280·05 003-S8-280-06 
25.0 - 30.0' 35.0 - 40.0' 45.0 - 50.0' 50.0 - 55.0' 
12/03/97 12/03/97 12/03/97 12/03/97 

aU3 aU3 aU3 aU3 
MS-28D MS-28D MS-28D MS-28D 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

8 J 17 J 13 J 14 J 

110 U 110 U 110 U 110 U 

110 U 110 U 10 J 110 U 

110 UJ 110 UJ 110 UJ 110 UJ 

110 U 22 J 18 J 20 J 

Blank space Indicates that the sample was not analyzed for this particular parameter, 

B 

003-S8-280-07 003-S8-280-08 
60.0 - 65.0' 70.0 -75.0' 

12/03/97 12/03/97 

aU3 aU3 
MS-28D MS-28D 

110 U 120 U 

110 U 120 U 

110 U 120 U 

17J 23 J 

110 U 120 U 

110 U 19 J 

110 UJ 120 UJ 

22 J 46 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-280-09 003-S8-280-10 003-S8-0P2'{)4 003-S8-280-11 
80.0 - 850' 95.0 - 100.0' 95.0 - 100.0' 105.0 - 110.0' 
12/03/97 12/03/97 12/03/97 12/03/97 

aU3 aU3 aU3 aU3 
MS-28D MS-28D MS-28D MS-28D 

003-S8-280-10 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 UJ 120 UJ 120 UJ 110 UJ 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 J 150 71 J 280 

110 U 120 U 120 U 110 U 

64 J 190 100 J 150 

350 J 240 J 150 U 620 J 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 9 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-290'{)2 003-S8-290'{)3 
15.0 - 20.0' 25.0 - 30.0' 

12/05/97 12/06/97 

aU3 aU3 
MS-29D MS-29D 

110 UJ 120 UJ 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

95 J 150 J 

110 U 120 U 

72 J 58 J 

650 J 640 J 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 UJ 120 UJ 

110 UJ 120 UJ 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 19 J 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-280-09 003-88-280-10 003-88-0P2 -04 003-88-280·11 
80.0·85.0' 95.0·100.0' 95.0·100.0' 105.0 - 110.0' 
12/03/97 12/03/97 12/03/97 12/03/97 

OU3 OU3 OU3 OU3 
MS-28D MS-28D MS-2BD MS-2BD 

003·8B·280·10 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

16 J 12 J 8 J 24 J 

110 U 120 U 120 U 110 U 

12 J 120 U 120 U 110 U 

110 UJ 120 UJ 120 UJ 110 UJ 

22 J 19 J 29 J 53 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

10 

003·88·290-02 003·8B·290-03 
15.0 - 20.0' 25.0 - 30.0' 
12/05/97 12/06/97 

OU3 OU3 
MS-29D MS-29D 

110 U 120 U 

17J 55 J 

110 U 120 U 

110 U 12 J 

110 U 120 U 

110 U 120 U 

110 U 120 U 

22 J BO J 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-29D-D4 003-S8-29D-DS 003-S8-29D-DB 003-S8-DP2-DS 
30.0 - 350' 40.0 - 45.0' 55.0 - 600' 55.0 - 60.0' 
12/06/97 12/0B/97 12/06/97 12/06/97 

aU3 aU3 aU3 aU3 
MS-29D MS-29D MS-29D MS-29D 

003-S8-29D-DB 

120 UJ 120 UJ 120 UJ 110 UJ 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

88 J 88 J 150 J 91 J 

120 U 120 U 120 U 110 U 

47 J 39 J 61 J 39 J 

380 J 380 J 670 J 450 J 

120 U 120 U 120 UJ 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 UJ 120 UJ 120 UJ 110 UJ 

120 UJ 120 UJ 120 UJ 110 UJ 

120 U 120 U 120 UJ 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 120 U 110 U 

12 J 10 J 34 J 110 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-29D-07 003-S8-290-08 
65.0 -70.0' 75.0- 80.0' 
12/06/97 12/06/97 

aU3 aU3 
MS-29D MS-29D 

120 UJ 110 UJ 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

140 J 120 J 

120 U 110 U 

74 J 46 J 

620 J 360 J 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 UJ 110 UJ 

120 UJ 110 UJ 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

14 J 9 J 



SAMPLE NUMBER 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-290-04 003-S8-290-05 003-S8-290-06 003-S8-0P2-05 
30.0 - 350' 40.0 - 45.0' 55.0 - 60.0' 55.0 - 60.0' 

12/06/97 12/06/97 12/06/97 12/06/97 

OU3 OU3 OU3 OU3 
MS-29D MS-29D MS-29D MS-29D 

003-S8-290-06 

120 U 120 U 120 U 110 U 

31 J 33 J 72J 10 J 

120 U 120 U 120 U 110 U 

7 J 8 J 19 J 110 U 

120 U 120 U 120 U 110 U 

120 U 120 U 67 J 110 U 

120 U 120 U 120 U 110 U 

42 J 42 J 120 20 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-290-07 003-S8-290-08 
65.0 -70.0' 75.0 - 80.0' 

12/06/97 12/06/97 

OU3 OU3 
MS-29D MS-29D 

120 U 110 U 

32 J 25 J 

120 U 110 U 

8 J 110 U 

120 U 110 U 

42 J 8 J 

120 U 110 U 

58 J 35 J 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003·88·290·09 003·88·290·10 003·88-290-11 003-88·290-12 
80.0 - 8S0' 9S.0 - 1000' 100.0 - 10S.0' 11S.0 - 120.0' 
12/06/97 12/06/97 12/06/97 12/06/97 

aU3 aU3 aU3 aU3 
MS-29D MS-29D MS-29D MS-29D 

110 UJ 120 UJ 120 UJ 110 UJ 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

78 J 170 J 93 J 190 J 

110 U 120 U 120 U 110 U 

36 J 55 J 140 81 J 

460 J 530 J 260 U 710 J 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 UJ 7 J 11 J 110 UJ 

110 UJ 120 UJ 120 UJ 110 UJ 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

18 J 16 J 120 U 110 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003·88-290-13 003-88-290-14 
12S.0 - 130.0' 130.0 - 135.0' 
12/06/97 12/06/97 

aU3 aU3 
MS-29D MS-29D 

110 UJ 110 UJ 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 J 110 UJ 

110 U 110 U 

48 J 41 J 

560 J 440 J 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 UJ 110 UJ 

110 UJ 110 UJ 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

15 J 110 U 



SAMPLE NUMBER: 

DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (J.l9/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANAL YTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-290-09 003-S8-290-10 003-S8-290-11 003-S8-290-12 
80.0 - 850' 95.0 - 1000' 100.0 - 105.0' 115.0 - 120.0' 

12/06/97 12/06/97 12/06/97 12/06/97 

aU3 aU3 aU3 aU3 
MS-29D MS-29D MS-29D MS-29D 

110 U 120 U 120 U 110 U 

46 J 47 J 120 U 21 J 
110 U 120 U 120 U 110 U 

10 J 9 J 120 U 6 J 
110 U 120 U 120 U 110 U 

13 J 120 U 120 U 110 U 

110 U 120 U 120 U 110 U 

67 J 59 J 120 U 41 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-290-13 003-S8-290-14 
125.0 - 130.0' 130.0 - 135.0' 
12/06/97 12/06/97 

aU3 aU3 
MS-29D MS-29D 

110 U 110 U 

34 J 110 U 

110 U 110 U 

8 J 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

56 J 110 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (IJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-300-02 003-S8-300-03 003-S8-300-04 003-S8-300-05 
15.0 - 20.0' 20.0 - 25.0' 35.0 - 40.0' 45.0 - 50.0' 
10/23/97 10/23/97 10/23/97 10/24/97 

OU3 OU3 OU3 OU3 
MS-30D MS-30D MS-30D MS-30D 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

130 180 120 U 130 

100 UJ 120 UJ 120 UJ 120 UJ 

46 J 81 J 56 J 64 J 

450 J 360 J 120 U 230 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 UJ 120 UJ 120 UJ 120 UJ 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

15 

003-S8-300-06 003-S8-300-07 
50.0 - 55.0' 65.0 -70.0' 
10/24/97 10/24/97 

OU3 OU3 
MS-30D MS-30D 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

150 100 J 

120 UJ 110 UJ 

72J 48 J 

260 U 160 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 UJ 110 UJ 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-300-02 003-S8-300-03 003-S8-300-04 003-S8-300-05 
15.0 - 200' 20.0 - 25.0' 35.0 - 40.0' 45.0 - 50.0' 
10/23/97 10/23/97 10/23/97 10/24/97 

OU3 OUJ OU3 OUJ 
MS-JOD MS-30D MS-30D MS-30D 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

100 U 120 U 120 U 120 U 

12 J 10 J 120 U 120 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-300-06 003-S8-30D-07 
50.0 - 55.0' 65.0 -70.0' 

10/24/97 10/24/97 

aU3 aUJ 
MS-30D MS-30D 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

10 J 110 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (lJg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

l,l,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

l,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-300-08 003-S8-300'{)9 003-S8-300-10 003-S8-31D'{)3 
70.0 - 75.0' 80.0 - 85.0' 90.0 - 95.0' 20.0 - 25.0' 
10/24/97 10/24/97 10/24/97 11/13/97 

OU3 OU3 OU3 OU3 
MS-30D MS-30D MS-30D MS-31D 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 7 J 

110 U 110 U 110 U 110 U 

81 J 110 U 110 110 U 

110 UJ 110 UJ 110 UJ 110 U 

56 J 40 J 120 110 U 

140 U 110 U 160 U 200 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 lJ 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 UJ 110 UJ 110 UJ 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8-310'{)4 003-S8-310'{)S 
30.0 - 35.0' 40.0 - 45.0' 
11113197 11/13/97 

OU3 OU3 
MS-31D MS-31D 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 20 J 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

380 U 150 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (J.lglkg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-300-08 003-S8-300-09 003-S8-300-10 003-S8-31O-03 
70.0 - 750' 80.0 - 85.0' 90.0 - 95.0' 20.0 - 25.0' 
10/24/97 10/24/97 10/24/97 11113197 

OU3 OU3 OU3 OU3 
MS-30D MS-30D MS-30D MS-31D 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 6 J 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 9 J 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-31O-04 003-S8-31O-05 
30.0 - 35.0' 40.0 - 45.0' 

11113/97 11113197 

OU3 OU3 
MS-31D MS-31D 

110 U 120 U 

110 U 120 U 

110 U 120 U 

7 J 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

11 J 7 J 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FiElD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYl-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYL BENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-DP2-01 003-S8-31O-06 003-S8-31O-07 003-S8-31O-08 
40_0 - 450' 55.0 - 60.0' 65.0 - 70.0' 70.0 - 75.0' 

11/13/97 11/13/97 11113197 11113/97 

OU3 OU3 OU3 OU3 
MS-31O MS-31O MS-31O MS-31O 

003-S8-31O-05 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

6 J 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

120 81 J 66 J 69 J 

110 U 110 U 120 U 120 U 

76 J 110 U 26 J 120 U 

400 U 280 U 340 U 290 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-S8-31O-09 003-SB-DP2-02 
80.0 - 85.0' 80.0 - 85_0' 

11/13/97 11113197 

OU3 OU3 
MS-31O MS-31O 

003-S8-31O-09 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 58 J 

120 U 110 U 

120 U 23 J 

190 U 220 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (pg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-0P2-01 003-S8-31 0-06 003-S8-31O-07 003-S8-31O-08 
40.0 - 45.0' 55.0 - 60.0' 65.0 - 70.0' 70.0 -75.0' 
11/13/97 11/13/97 11113197 11/13/97 

aU3 aU3 aU3 aU3 
MS-31D MS-31D MS-31D MS-31D 

003-88-310-05 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

6 J 110 U 7 J 7 J 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

110 U 110 U 120 U 120 U 

10 J 7 J 12 J 10 J 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-31O-09 003-88-0P2-02 
80.0 - 85.0' 80.0 - 85.0' 

11/13/97 11/13/97 

aU3 aU3 
MS-31D MS-31D 

003-88-310-09 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 

120 U 110 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-31O-10 003-58-310-11 003-58-310-12 003-58-310-13 
95.0 - 100.0' 105.0 - 110.0' 110.0-115.0' 120.0 - 125.0' 

11/14/97 11/14/97 11/14/97 11/14/97 

OU3 OU3 OU3 OU3 
MS-31D MS-31D MS-31D MS-31D 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 46 J 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 380 U 190 U 120 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 6 J 18 J 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-58-320-02 003-58-0P2-06 
15.0 - 20.0' 15.0 - 20.0' 

12/08/97 12/08/97 

OU3 OU3 
MS-32D MS-32D 

003-58-320-02 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

280 200 

110 U 110 U 

140 100 J 

520 J 330 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 UJ 110 UJ 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 UJ 110 UJ 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (1I9/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-31O-10 003-S8-310-11 003-S8-31O-12 003-S8-310-13 
95.0 - 100.0' 105.0-110.0' 110.0-115.0' 120.0 - 125.0' 

11/14/97 11/14/97 11/14/97 11114197 

OU3 OU3 OU3 OU3 
MS-31O MS-31D MS-31O MS-31O 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 7 J 110 U 6 J 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 10 J 6 J 9 J 

Blank space Indicates that the sample was npt analyzed for this particular parameter. 
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003-S8-320-02 003-S8-0P2-06 
15.0 - 20.0' 15.0 - 20.0' 

12/08/97 12/08/97 

OU3 OU3 
MS-32D MS-32D 

003-S8-320-02 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (pg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-320-03 003-S8-320-D4 003-S8-320-D5 003-S8-0P2-D7 
2S.0 - 300' 30.0 - 3S.0' 4S.0 - 50.0' 45.0 - 50.0' 
12/08/97 12/08/97 12/08/97 12/08/97 

aU3 aU3 aU3 aU3 
MS-32D MS-32D MS-32D MS-32D 

003-S8-320-05 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 6 J 61 J 120 

110 U 110 U 110 U 110 U 

190 180 100 J 150 

110 U 110 U 110 U 110 U 

210 260 130 90 J 

430 J 460 J 310 U 410 

110 U 110 U 110 UJ 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 UJ 110 UJ 110 UJ 110 UJ 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 UJ 110 U 

110 UJ 110 UJ 110 UJ 110 UJ 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-320-DS 003-S8-320-D7 
SO.O - 55.0' 60.0 - 65.0' 
12/08/97 12/08/97 

aU3 aU3 
MS-32D MS-32D 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

40 J 110 U 

110 U 110 U 

230 2S0 

110 U 110 U 

150 150 

960 J 1000 J 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 UJ 110 UJ 

110 U 6 J 

110 U 110 U 

110 U 110 U 

110 UJ 110 UJ 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

11 J 110 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (1J9/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANAL YTICAl RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003·S8·320·03 003·S8·320·04 003·S8-320-05 003-S8-0P2-07 
25.0 - 300' 30.0 - 350' 45.0 - 50.0' 45.0 - 50.0' 

12/08/97 12/08/97 12/08/97 12/08/97 

aU3 aU3 aU3 aU3 
MS-32D MS-32D MS-32D MS-32D 

003-S8-320-05 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 U 110 U 

110 U 110 U 110 UJ 110 U 

110 U 110 U 110 U 110 U 

110 U 6 J 74 J 160 

110 U 110 U 110 U 110 U 

8 J 9 J 110 U 110 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-S8·320-06 003-S8-320-07 
50.0 - 55.0' 60.0 - 65.0' 

12/08/97 12/08/97 

aU3 aU3 
MS-32D MS-32D 

110 U 110 U 

22 J 110 U 

110 U 110 U 

9 J 110 U 

110 U 110 U 

89 J 110 U 

110 U 110 U 

49 J 10 J 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (J-I9/kg) 

1,1,1· TRICHLOROETHANE 

1,1,2,2· TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1·DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2·DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2·DICHLOROPROPANE 

2·BUTANONE 

2-HEXANONE 

4·METHYL·2·PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS·1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-320-08 003-S8-320-09 003-S8-320-10 003-S8-320-11 
75.0 - 800' 80.0 - 85.0' 90.0 - 95.0' 100.0·105.0' 
12/08/97 12/08/97 12/08/97 12/08/97 

aU3 aU3 aU3 aU3 
MS-32D MS-32D MS-32D MS·32D 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

290 120 U 38 J 110 U 

120 U 120 U 110 U 110 U 

260 250 110 U 190 

120 U 120 U 110 U 110 U 

140 120 110 U B7 J 

630 J 320 U 110 U 550 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U· 110 U 

120 U 120 U 110 U 110 U 

120 UJ 120 UJ 110 UJ 110 UJ 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 UJ 120 UJ 110 UJ 110 UJ 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

2S 

003-S8-320-12 003-SB-OP2-08 
110.0 • 115.0' 110.0·115.0' 
12/08/97 12/08/97 

aU3 aU3 
MS·32D MS·32D 

003-SB-320-12 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

150 190 

110 U 110 U 

170 83 J 

360 200 

110 U 110 UJ 

110 U 110 U 

110 U 110 U 

110 UJ 110 UJ 

110 U 110 U 

110 U 110 U 

110 U 110 UJ 

110 UJ 110 UJ 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~gfkg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-320-08 003-88-320-09 003-88-320-10 003-88-320-11 
75.0 - 800' 80.0 - 85.0' 90.0 - 95.0' 100.0 - 105.0' 
12/08/97 12/08/97 12/08/97 12/08/97 

OU3 OU3 OU3 OU3 
MS-32D MS-32D MS-32D MS-32D 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

120 U 120 U 110 U 110 U 

2000 190 400 27 J 

120 U 120 U 110 U 110 U 

8 J 120 U 110 U 110 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-88-320-12 003-88-0P2-08 
110.0-115.0' 110.0 - 115.0' 
12/08/97 12/08/97 

OU3 OU3 
MS-32D MS-32D 

003-88-320-12 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 UJ 

110 U 110 U 

10 J 21 J 

110 U 110 U 

110 U 110 U 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (J,lg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOilS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-88-320-13 003-88-330-03 003-88-330-04 003-88-330~5 

120.0 - 1250' 20.0 - 25.0' 30.0 - 35.0' 45.0 - 50.0' 
12/08/97 11/18/97 11118197 11118/97 

OU3 OU3 OU3 OU3 
MS-32D MS-33D MS-33D MS-33D 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 15 J 120 U 

120 U 110 U 120 U 120 U 

140 84 J 86 J 120 

120 U 110 U 120 U 120 U 

150 42 J 120 U 47 J 

310 200 U 420 U 390 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 UJ 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 UJ 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-8B-330~6 003-8B-OP2~3 

55.0 - 60.0' 55.0 - 60.0' 
11119/97 11119/97 

OU3 OU3 
MS-33D MS-33D 

003-8B-330~6 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 34 J 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 74 J 

530 U 220 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 

110 U 120 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (pg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-320-13 003-S8-330-03 003-S8-330-04 003-S8-330-05 
120.0 - 1250' 20.0 - 250' 30.0 - 35.0' 45.0 - 50.0' 
12/08/97 11118197 11/18/97 11/18/97 

OU3 OU3 OU3 OU3 
MS-32D MS-33D MS-33D MS-33D 

110 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 120 U 120 U 

120 U 110 U 10 J 7 J 

120 U 110 U 120 U 120 U 

120 U 110 U 66 J 190 

120 U 110 U 120 U 120 U 

120 U 8 J 17 J 14 J 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003-S8-330-06 003-S8-0P2-03 
55.0 - 60.0' 55.0 - 60.0' 
11119197 11119/97 

OU3 OU3 
MS-33D MS-33D 

003-S8-330-06 

110 U 120 U 

110 U 120 U 

110 U 120 U 

10 J 120 U 

110 U 120 U 

510 1400 

110 U 120 U 

17J 8 J 



SAMPLE NUMBER: 
DEPTH (feel): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

VOLA TILES (1.I9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,I-DICHLOROETHANE 

1,I-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S8-330-07 003-S8-330-08 003-S8-330-09 003-S8-330-10 
65.0 - 70.0' 70.0 - 750' 80.0 - 85.0' 90.0 - 95.0' 
11/19/97 11119/97 11/19/97 11119197 

OU3 OU3 OU3 OU3 
MS-33D MS-33D MS-33D MS-33D 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

98 J 15 J 110 U 120 U 

120 U 120 U 110 U 120 U 

42 J 110 J 31 J 120 U 

120 U 120 U 110 U 120 U 

32 J 120 U 39 J 47 J 

180 U 260 U 140 U 230 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-88-330-11 003-88-330-12 
105.0 -110.0' 110.0-115.0' 
11119/97 11/19/97 

OU3 OU3 
MS-33D MS-33D 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

120 110 U 

16 J 110 U 

47 J 110 U 

270 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 

110 U 110 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (l.Ig/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-S9-330-07 003-S9-330-08 003-S9-330-09 003-S9-330-10 
65.0 - 70.0' 70.0 - 75.0' 80.0 - 85.0' 90.0 - 95.0' 

11/19/97 11/19/97 11/19/97 11119/97 

OU3 OU3 OU3 OU3 
MS-33D MS-33D MS-33D MS-33D 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 120 U 110 U 120 U 

120 U 6 J 6 J 9 J 
120 U 120 U 110 U 120 U 

510 14000 J 100 J 10 J 
120 U 120 U 110 U 120 U 

7 J 11 J 110 U 13 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-89-330-11 003-89-330-12 
105.0 - 110.0' 110.0 - 115.0' 

11/19/97 11/19/97 

OU3 OU3 
MS-33D MS-33D 

110 U 110 U 

110 U 110 U 

110 U 110 U 

6 J 9 J 
110 U 110 U 

110 U 110 U 

110 U 110 U 

9 J 14 J 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (pg/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB·P01-0S·BR 003-SB-PO 1-09-BR 003-SB-P02'{)S-BR 003·SB-DP 1-23-BR 
16.0 - 20.0' 32.0 - 360' 16.0 - 20.0' 16.0 - 20.0' 

08/08/97 08/08/97 08/18/97 08/18/97 

aU3 aU3 aU3 aU3 
POl POl P02 P02 

003-SB-P02'{)5-BR 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 2 J 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 5 J 10 U 10 U 

4 J 17 25 J 26 J 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 UJ 10 UJ 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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003-SB-P02-1S-BR 003-SB-P06.{)5-BR 
56.0 - 60.0' 16.0 - 20.0' 

08/19/97 08/07/97 

aU3 aU3 
P02 P06 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 3 J 

29 U 3 J 

12 J 10 U 

29 UJ 16 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 1 J 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

ANAL YTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P01-05-BR 003-SB-PO 1-09-BR 003-SB-P02-05-BR 003-SB-DPl-23-BR 
16.0 - 20.0' 32.0 - 36.0' 16.0 - 20.0' 16.0 - 20.0' 

08/08/97 08/08/97 08/18/97 08/18/97 

OU3 OU3 OU3 OU3 
POl POl P02 P02 

003-SB-P02-05-BR 

11 U 14 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

11 UJ 12 UJ 10 U 10 U 

11 U 12 U 10 U 10 U 

11 U 12 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P02-15-BR 003-SB-P06-05-BR 
56.0 - 60.0' 16.0 - 20.0' 

08/19/97 08/07/97 

OU3 OU3 
P02 P06 

30 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

29 U 10 U 

5 J 10 UJ 

29 U 10 U 

29 U 10 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (1J9/kg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1 ,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P06-07 -BR 003-SB-P09-05-BR 003-SB-P09-09-BR 003-SB-P12-05-BR 
24.0 - 28.0' 16.0 - 20.0' 32.0 - 36.0' 16.0 - 20.0' 
08/07197 08/23/97 08/24/97 08/10/97 

OU3 OU3 OU3 OU3 
P06 P09 P09 P12 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 UJ 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

6 J 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 10 U 11 U 29 U 

3 J 10 U 11 U 29 UJ 

7 J 10 U 10 J 29 U 

21 12 18 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

2 J 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P12-11-BR S8-01-1416 
40.0 - 44.0' 14.0 - 16.0' 
08/11/97 04/10/95 

OU3 EAST PLATING 
P12 SB-011TW-01 

11 U 1500 U 

11 UJ 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

1 J 1500 U 

11 U 1500 U 

11 U 1500 U 

11 UJ 1500 U 

11 U 1500 U 

7 J 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 

11 U 1500 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (J.lglkg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (J.lg/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,S-TRICHLOROPHENOL 

2,4-DlCHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,S-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

ANALYTICAL RESULTS FOR SOilS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003·SB·P06·07 ·BR 003·SB·P09·05-BR 003-SB-P09-09-BR 003-SB·P12-05-BR 
24.0 - 28.0' 16.0 - 20.0' 32.0 - 36.0' 16.0 - 20.0' 
08/07/97 08/23/97 08/24/97 08/10/97 

OU3 OU3 OU3 OU3 
P06 P09 P09 P12 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

11 U 10 U 1 J 29 U 

11 U 10 U 11 U 29 U 

11 UJ 10 U 10 J 29 UJ 

11 U 10 U 11 U 29 U 

11 U 10 U 11 U 29 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB·P12-11·BR SB·01-1416 
40.0 - 44.0' 14.0 - lS.0' 
08/11197 04/10/95 

OU3 EAST PLATING 
P12 SB-01fTW-Ol 

11 U 1500 U 

11 U 1500 U 

1 J 2300 

11 U 1500 U 

11 U 1500 U 

9 J 55000 

11 U 1500 U 

11 U 1500 U 

370 U 

370 U 

370 U 

370 U 

370 U 

900 U 

370 U 

370 U 

370 U 

900 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P06-07-BR 003-SB-P09-05-BR 003-SB-P09-09-BR 003-SB-P12-05-BR 
24.0 - 280' 16.0 - 20.0' 32.0 - 36.0' 16.0 - 20.0' 

08/07/97 08/23/97 08/24/97 08/10/97 

OU3 OU3 OU3 OU3 
P06 P09 P09 P12 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P12-11-BR SB-01-1416 
40.0 - 44.0' 14.0 - 16.0' 

08/11197 04/10/95 

OU3 EAST PLATING 
P12 SB-01fTW-01 

900 U 

370 U 

370 U 

900 U 

900 U 

370 U 

370 U 

370 U 

370 U 

370 U 

900 U 

900 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

47 

370 U 

370 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PCBs (~g/kg) 

IAROCLOR-1016 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P06-07 -BR 003-SB-P09-D5-BR 003-SB-P09-D9-BR 003-SB-P12-D5-BR 
24.0 - 280' 16.0 - 20.0' 32.0 - 36.0' 16.0 - 20.0' 

08/07/97 08/23/97 08/24/97 08/10/97 

OU3 OU3 OU3 OU3 
P06 P09 P09 P12 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P12-11-BR SB-D1-1416 
40.0 - 44.0' 14.0 - 16.0' 

08/11197 04/10/95 

OU3 EAST PLATING 
P12 SB-01fTW-01 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

900 U 

370 U 

370 U 

370 U 

37 U 



SAMPLE NUMBER: 

DEPTH (feel): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs h,lg/kg) 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003·SB·P06-07 ·BR 003-SB·P09-05·BR 003-SB-P09-09-BR 003-SB-P12-05-BR 
24.0 - 280' 16.0 - 20.0' 32.0 - 36.0' 16.0 - 20.0' 

08/07/97 08/23/97 08/24/97 08/10/97 

OU3 OU3 OU3 OU3 
P06 P09 P09 P12 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-SB-P12-11-BR SB-Ol-1416 
40.0 - 44.0' 14.0 - 16.0' 

08/11197 04/10/95 

OU3 EAST PLATING 
P12 SB-01fTW-01 

76 U 

37 U 

37 U 

37 U 

37 U 

37 U 

5450 

8.9 U 

2.6 

55.2 

0.23 

0.53 U 

26300 

15.9 

5.1 

11.8 

2.9 

11100 

3.9 

11400 

327 

0.05 U 

20.5 

963 



SAMPLE NUMBER: 
DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (mg/kg) 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANAL YTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

003-SB-P06-07 -BR 003-SB-P09-05-BR 003·SB·P09-09-BR 003·SB·P12-05-BR 
24.0 - 280' 16.0·20.0' 32.0 - 36.0' 16.0 - 20.0' 
08/07197 08/23/97 08/24/97 08/10/97 

OU3 OU3 OU3 OU3 
P06 P09 P09 P12 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003·SB·P12·11·BR SB-Ol·1416 
40.0 - 44.0' 14.0 - 16.0' 
08/11197 04/10/95 

OU3 EAST PLATING 
P12 SB-Olnw-Ol 

0.71 U 

0.89 U 

314 

0.89 U 

23.4 

26.1 

7.55 



SAMPLE NUMBER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (1-I9Ikg) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

58-03-1214 58-04-1214 58-05-1315 58-06-1214 
12.0-140' 12.0 -14.0' 13.0 - 15.0' 12.0 - 14.0' 

04/05/95 04/10/95 04/06/95 04/04/95 

EA5T PLATING EA5T PLATING EAST PLATING EAST PLATING 
SB-03 SB-04/TW-02 S8-05 SB-06/TW-03 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 3 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

700 19 U 30 U 120 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 1 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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58-07-1416 58-07-2830 
14.0 - 16.0' 28.0 - 30.0' 
04/11195 04/11195 

EAST PLATING EAST PLATING 
SB-07 SB-07 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 

7200 U 60 U 



SAMPLE NUMBER: 

DEPTH (feet): 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/kg) 

METHYLENE CHLORIDE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLA TILES (~g/kg) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

S8·03·1214 S8·04·1214 S8·05-1315 S8-D6-1214 
120 - 140' 12.0 - 140' 13.0 - 15.0' 12.0 - 14.0' 

04/05/95 04/10/95 04/06/95 04/04/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-03 SB-04fTW-02 SB-05 SB-06fTW-03 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 1 10 U 11 U 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

160 66 13 8 

56 U 11 U 10 U 11 U 

56 U 11 U 10 U 11 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

880 U 890 U 850 U 850 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

890 U 850 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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SB-07-1416 SB-D7-2830 
14.0 - 16.0' 28.0 - 30.0' 

04/11195 04/11195 

EAST PLATING EAST PLATING 
SB-07 SB-07 

7200 U 60 U 

7200 U 60 U 

3800 250 

7200 U 60 U 

7200 U 60 U 

100000 13000 

7200 U 60 U 

7200 U 60 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

900 U 930 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

900 U 930 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 



SAMPLE NUM8ER: 
DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FiElD DUPLICATE OF: 

SEMIVOLATILES (.,.g/kg) 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

ANAL YTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

S9-03-1214 S9-04-1214 S9-05-1315 S9-06-1214 
12.0 - 14.0' 12.0 - 14.0' 130 - 15.0' 12.0 - 14.0' 
04/05/95 04/10/95 04/06/95 04/04/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
S8-03 S8-04fTW-02 S8-05 S8-06fTW-03 

880 U 890 U 850 U 850 U 

360 U 370 U 350 U 350 U 

370 U 350 U 

880 U 890 U 850 U 850 U 

890 U 850 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

890 U 850 U 

890 U 850 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

370 U 350 U 

370 U 350 U 

370 U 350 U 

370 U 350 U 

370 U 350 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

66 350 U 

370 U 350 U 

370 U 350 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

41 

S9-07-1416 S9-07-2830 
14.0 - 16.0' 28.0 - 30.0' 
04/11/95 04/11/95 

EAST PLATING EAST PLATING 
S8-07 S8-07 

900 U 930 U 

370 U 380 U 

370 U 380 U 

900 U 930 U 

900 U 930 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

320 380 U 

900 U 930 U 

900 U 930 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

210 45 

370 U 380 U 

370 U 380 U 



SAMPLE NUMBER: 

DEPTH (feet): 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/kg) 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

PCBs (~g/kg) 

IAROCLOR-l016 

ANAL YTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

S803·1214 S8·04·1214 S8-05-1315 S8-06-1214 
120- 140' 12.0 - 140' 13.0 - 150' 12.0 - 14.0' 

04/05/95 04/10/95 04/06/95 04/04/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
SB-03 SB-04nw-02 SB-05 SB-06fTW-03 

370 U 350 U 

370 U 350 U 

370 U 350 U 

370 U 350 U 

370 U 350 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

370 U 350 U 

370 U 350 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

360 U 370 U 350 U 350 U 

890 U 850 U 

370 U 350 U 

360 U 370 U 350 U 350 U 

370 U 350 U 

37 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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S8-07-1416 S8-07-2630 
14.0 - 16.0' 28.0 - 30.0' 

04/11195 04/11195 

EAST PLATING EAST PLATING 
SB-07 SB-07 

370 U 380 U 

43 380 U 

370 U 380 U 

370 U 380 U 

370 U \ 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

900 U 930 U 

370 U 380 U 

370 U 380 U 

370 U 380 U 

74 U 38 U 



SAMPLE NUM8ER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs (l.Ig/kg) 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (mg/kg) 

ALUMINUM 

ANTIMONY 

ARSENIC 

8ARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

ANALYTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

58-03-1214 58-04-1214 58-05-1315 58-06-1214 
12.0 - 140' 12.0 - 14.0' 13.0 - 15_0' 12.0 - 14.0' 
04/05/95 04/10/95 04/06/95 04/04/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
58-03 S8-04fTW-02 58-05 SB-06fTW-03 

74 U 

37 U 

37 U 

37 U 

37 U 

37 U 

2490 2440 2540 1700 

84 U 8.7 U 8.6 U 8.4 U 

0.78 1.1 0.78 0.46 

12 9.9 U 8.3 U 6.6 U 

0.22 0.17 U 0.2 0.17 

0.51 U 0.7 U 0.52 U 0.5 U 

4710 13900 4520 3490 

6.1 U 12.7 5.9 U 4.8 U 

3.1 5.1 3.2 2.2 

6.8 8.5 7 4.8 

1.1 U 1.1 U 1 U 1.1 U 

6260 6920 6520 3920 

1.7 2.2 1.3 1.1 

2070 7660 2140 1480 

177 152 107 79.7 

0.05 U 0.05 U 0.05 U 0.04 U 

6.7 U 14 U 8.3 U 5.5 U 

347 276 240 198 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

43 

58-07-1416 S8-07-2830 
14_0 - 16.0' 28.0 - 30.0' 
04/11195 04/11/95 

EAST PLATING EAST PLATING 
SB-07 SB-07 

150 U 78 U 

74 U 38 U 

74 U 38 U 

74 U 38 U 

74 U 38 U 

74 U 38 U 

3940 1940 

10.1 U 10 U 

2.8 0.84 

47.4 8.6 U 

0.21 0.2 U 

0.6 U 0.6 U 

31900 4880 

10.2 U 5.6 U 

5.4 24 

9.2 U 6.1 U 

1.1 U 1.1 U 

9270 5120 

5.2 1.6 

11200 1850 

406 91.5 . 

0.05 U 0.06 U 

13 U 7 U 

1130 251 



SAMPLE NUM8ER: 

DEPTH (feet): 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (mg/kg) 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANAL YTICAL RESULTS FOR SOILS - >12 FEET 
NIROP FRIDLEY, MINNESOTA 

S8-03-1214 S8-04·1214 S9-05-1315 S9-06-1214 
12.0 - 140' 12.0-140' 13.0 - 15.0' 12.0 - 14.0' 

04/05/95 04/10/95 04/06/95 04/04/95 

EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
S8-03 S8-04fTW-02 S8-05 S8-06fTW-03 

0.68 U 0.7 U 0.69 U 0.67 U 

0.84 U 0.87 U 0.86 U 0.84 U 

92.8 U 84.2 95 U 70.6 U 

0.84 U 0.87 U 0.86 U 0.84 U 

14.1 12.5 12.4 9.4 

11.6 11.9 12.1 7.8 U 

8.21 8.36 8.62 8.53 

Blank space indicates that the sample was not analyzed for this particular parameter. 

44 

S9-07-1416 S8-07-2830 
14.0 - 16.0' 28.0 - 30.0' 

04/11195 04/11/95 

EAST PLATING EAST PLATING 
S8-07 S8-07 

0.81 U 0.8 U 

1 U 1 U 

337 81.8 

1 U 1 U 

15.2 12 

29.5 7.9 U 

8.66 8.32 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1 ,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-003-01 003-TW-004-01 003-TW-006-01 003-TW-007-Ul 003-TW-UOB-Ul 
Shallow Shallow Shallow Shallow Shallow 

07114197 07122197 07109197 08121197 07121197 

OU3 OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 AOC08/AOC09 

1 U 1 U 1 U 1 U 2.9 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.6 J 1 U 3.5 1 U 1 U 

0.5 J 1.2 1 U 1 U 0.3 J 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 UR 5 U 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

12 47 46 0.2 J 0.3 J 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

003-TW-U13-Ul 
Shallow 

07/14/97 

OU3 
AOC13/AOC14 

1 U 

1 U 

1 U 

33 

2 

0.4 J 

1 U 

5 UR 

5 U 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

490 

1 U 

1 U 

1 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (l.Ig/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (1.I9/L) 

1,2.4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-003-01 003-TW-004-D1 003-TW-D06-01 003-TW-D07-D1 003-TW-DOB-Dl 
Shallow Shallow Shallow Shallow Shallow 

07/14/97 07/22/97 07/09/97 08/21197 07/21/97 

aU3 aU3 aU3 aU3 aU3 
AOC03 AOC04 AOC06 AOC07 AOC08/AOC09 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

4.3 1 U 1 U 1 U 16 

1 U 1 U 1 U 1 U 1 U 

0.3 J 6.5 2 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

200 81 94 15 J 8.9 

0.3 U 0.3 0.3 U 0.3 U 0.3 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

26 U 25 U 25 U 26 U 25 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

2 U 2 U 2 U 2 U 2 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

2 

003-TW-D13-Dl 
Shallow 

07/14/97 

aU3 
AOC13/AOC14 

1 U 

2 U 

1 U 

1 U 

1 U 

1 U 

17 

1 U 

1200 

0.3 

10 U 

10 U 

10 U 

10 U 

25 U 

10 U 

10 U 

10 U 

10 U 

2 U 

2 U 

10 U 

10 U 

10 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/L) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4~HLOROPHENYLPHENYLETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-D03-01 003-TW-004-01 003-TW-006-D1 003-TW-007-D1 003-TW-008-D1 
Shallow Shallow Shallow Shallow Shallow 
07/14/97 07/22/97 07109/97 08/21197 07/21/97 

OU3 OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 AOCOB/AOC09 

3U 3 U 3 U 3 U 3 U 

26 U 25 UJ 25 U 26 U 25 UJ 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

26 U 25 U 25 U 26 U 25 U 

26 U 25 U 25 U 26 U 25 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

26 UJ 25 U 25 UJ 26 U 25 U 

26 U 25 U 25 UJ 26 U 25 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

5 U 5 U 5 U 5 U 5 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

11 UJ 10 UJ 10 UJ 10 U 10 UJ 

11 U 10 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

3 

003-TW-013-D1 
Shallow 
07/14/97 

OU3 
AOC13/AOC14 

3 U 

25 U 

10 U 

10 U 

25 U 

25 U 

10 U 

10 U 

10 U 

10 U 

10 U 

25 UJ 

25 U 

10 U 

10 U 

10 U 

1 U 

1 U 

1 U 

10 U 

5 U 

10 U 

1 U 

10 UJ 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (Jlg/L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-OOJOl 003-TW-004-01 003-TW-006-01 003-TW-007 -01 003-TW-008-01 
Shallow Shallow Shallow Shallow Shallow 

07/14/97 07/22/97 07/09/97 OB/21197 07/21/97 

OU3 OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 AOCOB/AOC09 

11 U 1 J 1 J 10 U 6 J 

11 UJ 10 U 10 UJ 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 1 J 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

4 

003-TW-013-01 
Shallow 

07/14/97 

aU3 
AOC13/AOC14 

10 U 

10 UJ 

10 U 

to U 

10 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

1 U 

10 U 

2 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGA liON: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (\1g/L) 

IpYRIDINE 

PCBs (\1g/L) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (\1g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-003-01 003-TW -004 -0 1 003-TW-006-01 003-TW-007 -01 003-TW-008-01 
Shallow Shallow Shallow Shallow Shallow 

07/14/97 07/22/97 07/09/97 08/21/97 07/21197 

OU3 OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 AOC08/AOC09 

11 UJ 10 UJ 10 UJ 10 U 10 UJ 

0.5 U 0.5 U 0.5 U 0.51 U 0.5 U 

1 U 1 U 1 U 1 U 1 U 

0.5 U 0.5 U 0.5 U 0.51 U 0.5 U 

0.5 U 0.5 U 0.5 U 0.51 U 0.5 U 

0.5 U 0.5 U 0.5 U 0.51 U 0.5 U 

0.5 U 0.5 U 0.5 U 0.51 U 0.5 U 

0.5 U 0.5 U 0.5 U 0.51 U 0.5 U 

35 U 120 U 94.8 U 64.9 U 26.7 U 

19 U 19 UJ 19 U 19 U 19 U 

2.5 U 1 U 2.1 U 1 U 1 U 

55 J 37.1 J 70.1 J 12.7 J 40 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 

2 U 2 U 2 U 2 U 2 U 

170000 J 265000 J 139000 J 154000 J 106000 J 

15.1 17.7 8.7 13.2 15.1 

4.6 U 5 U 11.1 U 5.7 U 2 U 

3 U 3 3 U 3 U 3.2 

5 U 5 UJ 5 U 5 U 5 UJ 

5350 J 4670 J 5310 J 1550 J 1170 J 

1 UJ 1 UJ 1 U 1 U 1 UJ 

42900 J 81900 J 27500 J 29500 J 25500 J 

686 1080 J 1170 812 J 102 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

5 

003-TW-013-01 
Shallow 

07/14/97 

OU3 
AOC13/AOC14 

10 UJ 

0.5 U 

1 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

185 U 

19 U 

3.4 U 

39.2 J 

0.3 U 

2 U 

144000 J 

17.5 

8.8 U 

3 U 

5 U 

4840 J 

1 U 

24000 J 

1430 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (lJgIL) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-003-01 003-TW-004-01 003-TW-006-01 003-TW-007-01 003-TW-008-01 
Shallow Shallow Shallow Shallow Shallow 

07/14/97 07/22/97 07109/97 08121197 07/21/97 

OU3 OU3 OU3 OU3 aU3 
AOC03 AOC04 AOC06 AOC07 AOCOB/AOC09 

0.2 U 0.2 U 0.2 U 0.26 0.2 U 

5.1 10.4 J 21.4 15 7_6 

2900 6090 J 50BO 2990 J 2510 J 

1 UJ 1 UJ 1 UJ 1.9 J 51.B 

3 U 3 U 3 U 3 U 3 U 

7610 J 13900 J 22400 J 9290 10900 J 

1 UJ 1 UJ 1 U 1 UJ 1 UJ 

2 U 3.6 U 2 U 2 U 4 U 

12.9 U 26.B U 55.4 J 9.2 U 26 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

6 

003-TW-013-01 
Shallow 

07/14/97 

aU3 
AOC13/AOC14 

0.2 U 

12.3 

4130 

5 UJ 

3 U 

B990 J 

1 UJ 

2 U 

21.B J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (1-I9/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003·TW·015·01 003·TW·016-01 003·TW·017·01 003·TW-018-01 003·TW·023-01 
Shallow Shallow Shallow Shallow Shallow 
09/22/97 07/26/97 07/25/97 07/26/97 08/09/97 

aU3 aUJ aU3 aU3 aU3 
AOC15 AOC16 AOC17 AOC18 AOC23 

1 U 1 U 1 U 1 U 6 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 0.3 J 

1 U 34 110 3.2 0.8 J 

1 U 4.2 6.7 0.3 J 4.1 

1 U 0.4 J 0.9 J 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 U 5 U 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 0.2 J 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 UJ 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 UJ 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.3 J 1 U 1 U 1 U 1 U 

1 U 600 1500 330 3.8 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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00J·TW-026-01 
Shallow 

09/20/97 

aUJ 
AOC26 

1 U 

1 U 

1 U 

2.6 

0.7 J 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 UJ 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

8.8 

1 U 

1 U 

46 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (~g/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-015-01 003-TW-016-01 003-TW-017-01 003-TW -018-01 003-TW -023-01 
Shallow Shallow Shallow Shallow Shallow 
09/22/97 07/26/97 07/25/97 07/26/97 08/09/97 

aU3 aU3 aU3 aU3 aU3 
AOC15 AOC16 AOC17 AOC18 AOC23 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 3.8 0.7 J 0.5 J 0.3 J 

1 U 1 U 1 U 1 U 1 U 

1 U 35 36 37 1 J 

1 UJ 1 U 1 U 1 U 1 U 

2.3 1000 2000 33 110 

0.3 U 0.3 U 0.3 U 0.3 0.3 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

27 U 25 U 25 U 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 25 U 26 U 

2 U 2 U 2 U 2 U 2 U 

2 U 2 U 2 U 2 U 2 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-026-01 
Shallow 
09/20/97 

aU3 
AOC26 

60 

2 U 

37 

1 U 

13 

3.5 U 

0.3 J 

1 UJ 

44 

0.4 

10 U 

10 U 

10 U 

10 U 

26 U 

10 U 

10 U 

10 U 

10 U 

2 U 

2 U 

10 U 

10 U 

2 J 



SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (1I9/L) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4~ROMOPHENYLPHENYLETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA IE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-015-01 003-TW-016-01 003-TW-017-01 003-TW-018-01 003-TW-023-01 
Shallow Shallow Shallow Shallow Shallow 
09/22/97 07/26/97 07/25/97 07/26/97 08/09/97 

OU3 OU3 OU3 OU3 aU3 
AOC15 AOC16 AOC17 AOC18 AOC23 

3 U 3 U 3 U 3 U 3 U 

27 U 25 U 25 U 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 UJ 10 U 10 U 

27 U 25 U 25 UJ 25 U 26 U 

27 U 25 U 25 U 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

27 U 25 U 25 UJ 25 U 26 U 

27 U 25 U 25 UJ 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

5 U 5 U 5 U 5 U 5 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 1 J 

Blank space indicates that the sample was not analyzed for this particular parameter, 
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003-TW-026-01 
Shallow 
09/20/97 

aU3 
AOC26 

3 U 

26 U 

10 U 

10 U 

26 U 

26 U 

10 U 

10 U 

10 U 

10 U 

10 U 

26 U 

26 U 

10 U 

10 U 

10 U 

1 U 

1 U 

1 U 

10 U 

5 U 

10 U 

1 U 

10 U 

10 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-015-01 003-TW-016-01 003-TW-017-01 003-TW-018-01 003-TW-023-01 
Shallow Shallow Shallow Shallow Shallow 
09/22/97 07/26/97 07/25/97 07/26/97 08/09/97 

OU3 OU3 OU3 OU3 aU3 
AOC15 AOC16 AOC17 AOC18 AOC23 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

6 J 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

10 

003-TW-026-01 
Shallow 
09/20/97 

aU3 
AOC26 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

1 U 

10 U 

2 U 

1 U 

10 U 

10 U 

10 U 

120 

10 U 

3 J 

10 U 

10 U 

10 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (llg/L) 

IpYRIDINE 

PCBs (llg/L) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (llg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-01S-01 003-TW -016-01 003-TW-017-01 003-TW-018-01 003-TW-023-01 
Shallow Shallow Shallow Shallow Shallow 

09/22/97 07/26/97 07/25/97 07126197 08/09/97 

OU3 OU3 OU3 OU3 OU3 
AOC15 AOC16 AOC17 AOC18 AOC23 

11 U 10 UJ 10 UJ 10 U 10 U 

0.52 U 0.5 U 0.5 U 0.52 U 0.5 U 

1 U 1 U 1 U 1 U 1 U 

0.52 U 0.5 U 0.5 U 0.52 U 0.5 U 

0.52 U 0.5 U 0.5 U 0.52 U 0.5 U 

0.52 U 0.5 U 0.5 U 0.52 U 0.5 U 

0.52 U 0.5 U 0.5 U 0.52 U 0.5 U 

0.52 U 0.5 U 0.5 U 0.52 U 0.5 U 

26 U 1060 J 80.4 U 662 J 191 

16 U 19 U 19 U 19 U 19 U 

1 U 1 J 1 U 2.7 U 1 U 

14.7 67.1 J 76 J 64.3 J 61 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 

2 U 2 U 2 U 2 U 2.5 U 

73400 202000 J 188000 J 185000 J 114000 

6 U 32.2 11.6 25.1 18.2 U 

5 U 10.8 9 11.8 U 2 U 

3 U 5.9 3 U 8 3 U 

5 U 5 U 5 U 5 U 5 U 

866 J 16300 J 4430 J 12100 J 2980 J 
1 U 4.1 3 3.2 1 U 

17900 44500 J 31300 J 41500 J 27100 J 
125 J 1150 J 1620 J 3200 J 794 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-026-01 
Shallow 

09/20/97 

OU3 
AOC26 

10 U 

0.5 U 

1 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

61.9 

16 U 

4.9 

59.1 J 
0.3 U 

2 U 

146000 

8.6 

5 U 

3.8 

5 U 

13300 J 
1 U 

42800 

865 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (~g/l) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-015-01 003-TW-016-01 003-TW-D17-D1 003-TW-D18-D1 003-TW-D23-D1 
Shallow Shallow Shallow Shallow Shallow 

09/22/97 07/26/97 07/25/97 07/26/97 08/09/97 

OU3 OU3 OU3 OU3 OU3 
AOC15 AOC16 AOC17 AOC18 AOC23 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

5.1 U 45.8 J 24.8 J 33.3 J 4 U 

2530 4700 J 4440 J 4510 J 3530 

44.B J 5 UJ 1 UJ 1 UJ 20 J 

3 U 3 U 3 U 3 U 3 U 

9370 J 9220 J 12000 J 6260 J 8020 J 

1 UJ 1 U 1 U 1 UJ 1 U 

2 U 6.9 U 2 U 4 2.1 

B.6 U 122 J 13.6 U 77.8 J 33.5 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-D26-D1 
Shallow 

09/20/97 

OU3 
AOC26 

0.2 U 

5 U 

3850 

1 UR 

3 U 

12800 J 

1 U 

2 U 

11.3 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (1l9/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-027 -01 003-TW-028-01 003-TW-029-01 003-TW-030-01 003-TW-OP1-03 
Shallow Shallow Shallow Shallow Shallow 
08/22/97 09/16/97 09/15/97 08/23/97 08/23/97 

OU3 OU3 OU3 OU3 OU3 
AOC27 AOC28 AOC29 AOC30 AOC30 

003-TW-030-01 

1 U 1 U 13 12 11 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 3 0.3 J 0.4 J 0.4 J 

1 U 4.9 8.2 6.1 5.4 

1 U 0.3 J 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 UJ 1 UJ 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 44 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-032-01 
Shallow 

08/26/97 

OU3 
AOC32 

0.5 J 

1 U 

1 U 

1.9 

1 U 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

300 

1 U 

1 U 

0.2 J 



SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O·XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2·DICHLOROETHENE 

TRANS-1,3·DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (~g/L) 

1,2,4· TRICHLOROBENZENE 

l,2·DICHLOROBENZENE 

l,3·DICHLOROBENZENE 

l,4·DICHLOROBENZENE 

2,4,5· TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4·DICHLOROPHENOL 

2,4·DIMETHYLPHENOL 

2,4·DINITROPHENOL 

2,4·DINITROTOLUENE 

2,6·DlNITROTOLUENE 

2·CHLORONAPHTHALENE 

2·CHLOROPHENOL 

2·METHYLNAPHTHALENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-027-01 003-TW-028-01 003·TW-029-01 003· TW-030-01 003·TW·DP1·03 
Shallow Shallow Shallow Shallow Shallow 
08/22/97 09/16/97 09/15/97 08/23/97 08/23/97 

aU3 aU3 aU3 aU3 aU3 
AOC27 AOC28 AOC29 AOC30 AOC30 

003·TW·030-01 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 2.8 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.3 J 110 1 U 1 U 1 U 

1 U 1 UJ 1 UJ 1 U 1 U 

46 260 8.2 3.8 3.9 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

26 U 26 U 25 U 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

2 U 2 U 2 U 2 U 2 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003·TW-032-01 
Shallow 
08/26/97 

aU3 
AOC32 

0.8 J 

2 U 

0.7 J 

1 U 

20 

0.4 J 

10 

1 U 

51 

0.3 U 

10 U 

10 U 

10 U 

10 U 

26 U 

10 U 

10 U 

10 U 

10 U 

2 U 

2 U 

10 U 

10 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (1J9/L) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-027-01 003-TW-028-01 003-TW-D29-D 1 003-TW-D30-D1 003-TW-OP1-D3 
Shallow Shallow Shallow Shallow Shallow 

08/22/97 09/16/97 09/15/97 08/23/97 08/23/97 

aU3 aU3 OU3 aU3 aU3 
AOC27 AOC28 AOC29 AOC30 AOC30 

003-TW-D30-01 

3 U 3 U 3 U 3 U 3 U 

26 U 26 U 25 U 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

26 U 26 U 25 U 25 U 26 U 

26 U 26 U 25 U 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

26 U 26 U 25 U 25 U 26 UJ 

26 U 26 U 25 U 25 U 26 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

5 U 5 U 5 U 5 U 5 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-D32-D1 
Shallow 

08/26/97 

OU3 
AOC32 

3 U 

26 U 

10 U 

10 U 

26 U 

26 U 

10 U 

9 J 

10 U 

10 U 

10 U 

26 UJ 

26 U 

10 U 

10 U 

10 U 

1 U 

1 U 

1 U 

10 U 

5 U 

10 U 

1 U 

10 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-027-01 003-TW-028-{)1 003-TW-{)29-01 003-TW-030-{)1 003-TW-OP1-{)3 
Shallow Shallow Shallow Shallow Shallow 
08/22/97 09/16/97 09/15/97 08/23/97 08/23/97 

OU3 OU3 OU3 OU3 OU3 
AOC27 AOC28 AOC29 AOC30 AOC30 

003-TW-030-{)1 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 UJ 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-{)32.{)1 
Shallow 

08/26/97 

aU3 
AOC32 

1 J 

10 U 

10 U 

10 U 

10 U 

1 U 

10 U 

1 J 

10 UJ 

10 U 

10 U 

1 U 

1 U 

10 U 

2 U 

1 U 

10 U 

10 U 

10 U 

1 J 

10 U 

10 U 

10 U 

10 U 

10 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/L) 

IpYRIDINE 

PCBs (lJg/L) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (lJg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-027-01 003-TW-028-01 003-TW-029-01 003-TW-030-01 003-TW-OP1-03 
Shallow Shallow Shallow Shallow Shallow 

08/22/97 09/16/97 09/15/97 08/23/97 08/23/97 

OU3 OU3 OU3 OU3 OU3 
AOC27 AOC28 AOC29 AOC30 AOC30 

003-TW-030-01 

11 U 10 U 10 U 10 U 10 U 

052 U 0.5 U 0.5 U 0.51 U 0.5 U 

1 U 1 U 1 U 1 U 1 U 

0.52 U 0.5 U 0.5 U 0.51 U 0.5 U 

0.52 U 0.5 U 0.5 U 0_51 U 0.5 U 

0.52 U 0.5 U 0.5 U 0.51 U 0.5 U 

0.52 U 0.5 U 0.5 U 0.51 U 0.5 U 

0.52 U 0.5 U 0.5 U 0.51 U 0.5 U 

18 U 26 U 26 U 82.1 U 43.1 U 

19 U 16 U 16 U 19 U 19 U 

1 U 2.1 J 1 U 1 U 1 U 

42.3 J 37.8 J 57.3 J 27.9 J 28 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 2 U 

76300 J 118000 J 67800 J 50500 J 50500 J 

6 U 6 U 8.1 7 7.1 

2 U 5 U 5 U 2 U 2 U 

6.2 3 U 7.3 U 3 U 3 U 

5 U 5 U 5 U 5 U 5 U 

1390 J 2190 J 552 J 800 J 751 J 

1 UJ 1 U 1 U 1 UJ 1 UJ 

16000 J 27000 J 15800 J 10500 J 10500 J 

55 J 797 J 32.4 J 24.6 J 23.4 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-032-01 
Shallow 

08/26/97 

OU3 
AOC32 

10 U 

0.5 U 

1 U 

0_5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

671 J 

19 U 

1 U 

38.8 J 

0.3 U 

2 U 

135000 J 

15.4 

12.2 U 

3 U 

5 U 

7520 J 

1.2 J 

24900 J 

1540 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (~g/L) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003·TW-D27·01 003·TW·028-D1 003·TW-D29·01 003·TW-D30-D1 003-TW-DP1-D3 
Shallow Shallow Shallow Shallow Shallow 

08/22/97 09/16/97 09/15/97 08/23/97 08/23/97 

OU3 OU3 OU3 OU3 OU3 
AOC27 AOC28 AOC29 AOC30 AOC30 

003-TW-030-Dl 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

4 U 5 U 5 U 4 U 4 U 

2650 J 3030 3070 2170 J 2240 J 

23 J 5 UR 29.2 J 8.7 J 12.2 J 

5 U 3 U 3 U 3.8 U 3 U 

10300 8050 J 44600 J 38300 38700 J 

1 UJ 1.7 U 1 U 1 UJ 1 UJ 

2 U 2.3 U 2 U 2 U 2 U 

9.3 U 4.7 U 4 U 8.6 U 8.9 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-D32-01 
Shallow 

08/26/97 

aU3 
AOC32 

0.2 U 

17.4 

3650 J 

1.4 U 

3 U 

17900 

2.7 U 

3.8 U 

17.1 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-033-01 003-TW-034-01 003-TW-035-01 003-TW-036-01 003-TW-037-01 
Shallow Shallow Shallow Shallow Shallow 

09/08/97 07/29/97 07/28/97 08/12/97 08/06/97 

aU3 aU3 aU3 aU3 aU3 
AOC33 AOC34 AOC35 AOC36 AOC37 

690 0.2 J 1 U 1 U 6.8 

5 U 1 U 1 U 1 U 1 U 

1 J 1 U 1 U 1 U 1 U 

14 1 U 1 U 1 U 1.9 

380 1 U 1 U 1 U 0.2 J 

8.2 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

25 UR 5 UR 5 UR 5 UR 5 UR 

25 UR 5 UR 5 UR 5 UR 5 UR 

25 U 5 U 5 U 5 U 5 U 

25 UR 5 UR 5 UR 5 UR 5 UR 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 UJ 1 U 

5 U 1 U 1 U 1 U 1 UJ 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 UJ 1 U 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

5 U 3.6 1 U 1 U 8.3 

5 U 1 U 1 U 1 UJ 1 U 

5 U 1 U 1 U 1 UJ 1 U 

5 U 1 U 1 U 1 U 1 U 

Blank space indicates that the sample was not analyzed for this particular parameter, 

19 

003-TW-038-01 
Shallow 

07/23/97 

aU3 
AOC38 

1 U 

1 U 

1 U 

1.2 

0.6 J 

1 U 

1 U 

5 UR 

5 U 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

44 

1 U 

1 U 

1 U 



SAMPLE NUMBER 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (~g/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-D33·01 003-TW-034-D1 003-TW-D35-01 003-TW-D36-D1 003-TW-037-D1 
Shallow Shallow Shallow Shallow Shallow 
09/08/97 07/29/97 07/28/97 08/12/97 08/06/97 

aU3 aU3 aU3 aU3 aU3 
AOC33 AOC34 AOC35 AOC36 AOC37 

5 U 1 U 1 U 1 U 1 U 

10 U 2 U 2 U 2 U 2 U 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 1 U 1 U 

5 U 1 U 1 U 0.4 J 1.9 

5 U 1 U 1 U 1 U 1 U 

5 U 0.3 J 1 U 1 U 0.3 J 

5 U 1 U 1 U 1 UJ 1 U 

12 110 20 1 U 88 

1.5 U 0.3 U 0.3 U 0.3 U 0.3 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

26 U 25 U 25 U 26 U 27 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 25 U 25 U 10 U 11 U 

2 U 2 U 2 U 2 U 2 U 

2 U 2 U 2 U 2 U 2 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-D38-01 
Shallow 
07/23/97 

aU3 
AOC38 

1 U 

2 U 

1 U 

1 U 

1 U 

1 U 

0.2 J 

1 U 

55 

0.3 U 

10 U 

10 U 

10 U 

10 U 

25 U 

10 U 

10 U 

10 U 

10 U 

2 U 

2 U 

10 U 

10 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (l.Ig/L) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

- 4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEX YL)PHTHALATE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-033-0 1 003-TW-034-01 003-TW-035-01 003-TW-036-01 003-TW-037-01 
Shallow Shallow Shallow Shallow Shallow 

09/08/97 07/29/97 07/28/97 08/12/97 08/06/97 

OU3 OU3 OU3 OU3 OU3 
AOC33 AOC34 AOC35 AOC36 AOC37 

3 U 3 U 3 U 3 U 3 U 

26 U 25 U 25 U 26 U 27 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

26 U 25 U 25 U 26 U 27 U 

26 U 25 U 25 U 26 U 27 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

26 U 25 U 25 U 26 U 27 U 

26 U 25 U 25 U 26 U 27 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 11 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 10 U 10 U 11 U 

1 U 1 U 1 U 1 U 1 U 

10 UJ 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 1 J 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

21 

003-TW-038-01 
Shallow 

07/23/97 

OU3 
AOC38 

3 U 

25 UJ 

10 U 

10 U 

25 U 

25 U 

10 U 

10 U 

10 U 

10 U 

10 U 

25 U 

25 U 

10 U 

10 U 

10 U 

1 U 

1 U 

1 U 

10 U 

5 U 

10 U 

1 U 

10 UJ 

10 U 



SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW -033-0 1 003-TW-034-01 003-TW-035-01 003-TW-036-01 003-TW-037-01 
Shallow Shallow Shallow Shallow Shallow 
09/08/97 07/29/97 07/28/97 08/12/97 08/06/97 

aU3 aU3 aU3 aU3 OU3 
AOC33 AOC34 AOC35 AOC36 AOC37 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 11 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 25 U 25 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter, 
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003-TW-038-01 
Shallow 
07/23/97 

OU3 
AOC38 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

1 U 

10 U 

2 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/L) 

IpYRIDINE 

PCBs (~g/L) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (~g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-033-01 003-TW-034-01 003-TW-035-01 003-TW-036-01 003-TW-037-01 
Shallow Shallow Shallow Shallow Shallow 
09/08/97 07/29/97 07/28/97 08/12/97 08/06/97 

aU3 aU3 aU3 aU3 aU3 
AOC33 AOC34 AOC35 AOC36 AOC37 

10 UJ 10 U 10 U 10 U 11 U 

0.51 U 0.5 U 0.5 U 0.51 U 0.51 U 

1 U 1 U 1 U 1 U 1 U 

0.51 U 0.5 U 0.5 U 0.51 U 0.51 U 

0.51 U 0.5 U 0.5 U 0.51 U 0.51 U 

0.51 U 0.5 U 0.5 U 0.51 U 0.51 U 

0.51 U 0.5 U 0.5 U 0.51 U 0.51 U 

0.51 U 0.5 U 0.5 U 0.51 U 0.51 U 

26 U 190 J 147 J 6110 93.5 

16 U 19 U 19 U 19 U 19 U 

1 U 1 U 1.1 U 7.4 J 1 U 

55.9 J 125 J 67.9 J 152 107 J 

0.3 U 0.3 U 0.3 U 0.7 0.3 U 

2 U 2 U 2 U 2 U 2 U 

87000 J 156000 J 81700 J 93600 187000 J 

8 17.9 15 79.9 J 17.3 U 

5 U 2 U 2 U 57.3 2.4 U 

3 U 3 U 3 U 40.1 3 U 

5 U 5 U 5 U 5 U 5 UR 

515 J 2510 J 2430 J 25900 J 2520 J 

1 U 1 U 1 U 17.7 J 1 U 

20200 J 35200 J 15200 J 29100 J 40100 J 

19.5 J 20.7 J 34.9 J 1690 J 196 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-038-01 
Shallow 

07/23/97 

aU3 
AOC38 

10 UJ 

0.5 U 

1 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

18 U 

19 U 

1 

84.4 J 

0.3 U 

2 U 

180000 J 

8.5 

13.2 J 

3 U 

5 UJ 

4670 J 

1.2 U 

48400 J 

1360 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (~g/L) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-033-01 003-TW-034-01 003-TW-035-U1 003-TW-U36-U1 003-TW-037-U1 
Shallow Shallow Shallow Shallow Shallow 

09/08/97 07/29/97 07/28/97 08/12/97 08/06/97 

aU3 aU3 aU3 aU3 aU3 
AOC33 AOC34 AOC35 AOC36 AOC37 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

5 U 4 U 4 U 87.9 4.3 U 

4310 3800 J 3860 J 6110 3890 J 

65 J 52 J 19.6 J 142 J 72.4 J 

3 U 3 U 3 U 3 U 3 U 

34600 J 27400 J 44100 J 101000 J 14100 J 

1 UJ 1 UJ 1 UJ 1 UJ 1.8 J 

2 U 2.9 2 U 40.5 2 U 

4.4 U 20.5 U 28.9 U 121 J 8.4 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-038-U1 
Shallow 

07/23/97 

aU3 
AOC38 

0.2 U 

6.4 

3620 J 

5 UJ 

3 U 

11300 J 

1 UJ 

2 U 

36.8 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENT ANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-039-01 003-TW-046-01 003-TW-047-01 003-TW-DP1-05 003-TW-050-O 1 
Shallow Shallow Shallow Shallow Shallow 

09/25/97 09/19/97 09/23/97 09/23/97 09/24/97 

OU3 OU3 OU3 OU3 OU3 
AOC39 AOC46 AOC47 AOC47 AOC50 

003-TW-047-01 

8.9 1.7 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 0.2 J 1 U 1 U 1 U 

2.4 0.3 J 5 4.7 6.7 

0.5 J 0.5 J 2 2 2.6 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.7 J 1 U 1 U 1 U 1 U 

0.2 J 1 U 1 U 1 U 1 U 

140 1.6 430 440 230 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-054-01 
Shallow 

08/04/97 

OU3 
AOC54 

12 

1 U 

1 U 

0.9 J 

1 U 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 UJ 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1.4 

1 U 

1 U 

1 U 



SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (J,lg/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLATILES (J,lg/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DlMETHYLPHENOl 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOlUENE 

2-CHlORONAPHTHALENE 

2-CHlOROPHENOL 

2-METHYLNAPHTHAlENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-039-01 003-TW-046-01 003-TW-047-01 003-TW-OP1-05 003-TW-050-01 
Shallow Shallow Shallow Shallow Shallow 
09/25/97 09/19/97 09/23/97 09/23/97 09/24/97 

aU3 aU3 aU3 aU3 aU3 
AOC39 AOC46 AOC47 AOC47 AOC50 

003-TW-047-01 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.6 J 0.2 J 1.1 1 0.3 J 

1 U 1 U 1 U 1 U 1 U 

4 1 U 240 230 54 

1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 

78 25 230 240 110 

0.3 U 0.3 U 0.3 U 0.3 0.3 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

26 U 27 U 25 U 25 U 26 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

2 U 2 U 2 U 2 U 2 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW -054-01 
Shallow 

08/04/97 

aU3 
AOC54 

1 U 

2 U 

1 U 

1 U 

2.1 

1 U 

1 U 

1 U 

70 

0.3 U 

10 U 

10 U 

10 U 

10 U 

25 U 

10 U 

10 U 

10 U 

25 U 

2 U 

2 U 

10 U 

10 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g'L) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA IE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-039-01 003-TW-046-01 003-TW-047-01 003-TW-DP1-05 003-TW-050-n1 
Shallow Shallow Shallow Shallow Shallow 

09/25/97 09/19/97 09/23/97 09'23'97 09'24'97 

OU3 OU3 OU3 OU3 OU3 
AOC39 AOC46 AOC47 AOC47 AOC50 

003-TW-047-01 

3 U 3 U 3 U 3 U 3 U 

26 U 27 U 25 U 25 U 26 U 

10 U 11 U 10 U 10 U 10 U 
10 U 11 U 10 U 10 U 10 U 

26 U 27 U 25 U 25 U 26 U 

26 U 27 U 25 U 25 U 26 U 
10 U 11 U 10 U 10 U 10 U 
10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 
10 U 11 U 10 U 10 U 10 U 
10 U 11 U 10 U 10 U 10 U 
26 U 27 U 25 U 25 U 26 U 

26 U 27 U 25 U 25 UJ 26 U 
10 U 11 U 10 U 10 U 10 U 
10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
1 U 1 U 1 U 1 U 1 U 
10 U 11 U 10 U 10 U 10 U 
5 U 5 U 5 U 5 U 5 U 
10 U 11 U 10 U 10 U 10 U 
1 U 1 U 1 U 1 U 1 U 

10 U 11 U 10 U 10 U 10 U 
10 U 11 U 10 U 10 U 10 U 

Blank space Indicliltes that the sample was not analyzed for this particular parameter. 
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003-TW-n54-n1 
Shallow 

08'04'97 

OU3 
AOC54 

3 U 

25 U 
10 U 

10 U 
25 U 
25 U 
10 U 
10 U 
10 U 

10 U 
10 U 
25 U 

25 U 
10 U 

10 U 

10 U 

1 U 
1 U 
1 U 

10 U 
5 U 
10 U 

1 U 
10 U 
10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (l.Ig(L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-039-01 003-TW -046-01 003-TW-047-01 003-TW-DP1-05 003-TW-050-01 
Shallow Shallow Shallow Shallow Shallow 

09/25/97 09/19/97 09/23/97 09(23(97 09(24(97 

OU3 OU3 OU3 OU3 OU3 
AOC39 AOC46 AOC47 AOC47 AOC50 

003-TW-047 -01 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 11 U 10 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 1 J 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

10 U 11 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003-TW-054-01 
Shallow 
08(04(97 

OU3 
AOC54 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

1 U 

10 U 

2 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

25 U 

10 U 

10 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (Ilg/L) 

IpYRIDINE 

PCBs (Ilg/L) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (llg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003·TW-039-01 003-TW-046·01 003-TW-047-01 003-TW-DP1-05 003-TW-050-01 
Shallow Shallow Shallow Shallow Shallow 
09/25/97 09/19/97 09/23/97 09/23/97 09/24/97 

OU3 OU3 OU3 OU3 OU3 
AOC39 AOC46 AOC47 AOC47 AOC50 

003-TW-047-01 

10 U 11 U 10 U 10 U 10 U 

0.5 U 0.53 U 0.53 U 0.5 U 0.505 U 

1 U 1.1 U UU 1 U 1.01 U 

0.5 U 0.53 U 0.53 U 0.5 U 0.505 U 

0.5 U 0.53 U 0.53 U 0.5 U 0.505 U 

0.5 U 0.53 U 0.53 U 0.5 U 0.505 U 

0.5 U 0.53 U 0.53 U 0.5 U 0.505 U 

0.5 U 0.53 U 0.53 U 0.5 U 0.505 U 

1060 J 26 U 26 U 26 U 678 J 

16 U 16 U 16 U 16 U 16 U 

2 1 U 2.2 U 1 U 1 

49.6 J 45.1 J 112 110 61.9 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 2 U 

184000 J 66000 202000 203000 194000 J 
20.6 7.1 14.4 13.7 28.8 

12.8 5 U 5 U 5 U 5 U 

6.8 3 U 3 U 3 U 3.4 

5 U 5 U 5 U 5 U 5 U 

4630 J 1050 J 2070 J 2100 J 6180 J 
3 1 U 1 U 1 U 1 U 

53100 J 15400 49500 49100 36100 J 
1280 212 J 679 J 680 J 930 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-054-01 
Shallow 

08/04/97 

OU3 
AOC54 

10 UJ 

0.5 U 

1 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

257 J 
19 U 

1 U 

98 J 
0.3 U 

2 U 

149000 J 
16 

2 U 

3.1 

5 U 

3860 J 
1 U 

29400 J 
158 J 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (lJg/L) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-039-01 003-TW-046-01 003-TW-047-01 003-TW-DP1-05 003-TW-050-01 
Shallow Shallow Shallow Shallow Shallow 

09/25/97 09/19/97 09/23/97 09/23/97 09/24/97 

aU3 aU3 aU3 aU3 aU3 
AOC39 AOC46 AOC47 AOC47 AOC50 

003-TW-047-01 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

27.3 5 U 9.4 U 8.4 U 6.6 

4890 3570 3670 3630 4010 

1 UJ 35.3 J 1 UJ 1 UJ 1 UJ 

3 U 3 U 3 U 3 U 3 U 

11500 J 51900 J 107000 J 106000 J 15300 J 

1.4 U 1 UJ 1 UJ 1 UJ 1.6 U 

8.3 U 2 U 2 U 2 U 5.2 U 

21.3 U 6.3 U 13.1 U 12.7 U 32 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-054-01 
Shallow 

08/04/97 

aU3 
AOC54 

0.2 U 

4 U 

4040 J 

9.5 J 

3 U 

38300 J 

1 UJ 

3.3 

36.9 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (llg/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003· TW·055·0 1 003-TW'{)58-01 003-TW'{)63'{)1 003-TW'{)68'{)1 003-TW'{)70'{)1 
Shallow Shallow Shallow Shallow Shallow 

08/24/97 08/20/97 08/05/97 09/21/97 09/04/97 

OU3 OU3 OU3 OU3 aU3 
AOC55 AOC58 AOC63 AOC68 AOC70 

3.4 11 0.6 J 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.9 J 1.1 1 U 3 13 

0.4 J 0.7 J 1 U 1.4 2.2 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 U 5 UR 0.2 J 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 UJ 1 U 

1 U 1 U 1 UJ 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 0.2 J 1 U 

9.7 0.7 J 1 U 290 1000 

1 U 1 U 1 U 1 U 1 UJ 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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003-TW'{)71'{)1 
Shallow 

09/18/97 

aU3 
AOC71 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 UJ 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLATILES (lJg/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-055-01 003-TW -058-01 003-TW-063-01 003-TW-068-01 003-TW-070-01 
Shallow Shallow Shallow Shallow Shallow 
08/24/97 08/20/97 08/05/97 09/21197 09/04/97 

OU3 OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC63 AOC68 AOC70 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

2.5 1 U 1 U 1 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 0.4 J 1 U 130 33 

1 U 1 U 1 U 1 UJ 1 UJ 

68 71 0.6 J 540 860 

0.3 U 0.3 U 0.3 U 0.3 J 1.1 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

27 U 26 U 26 U 26 U 26 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

2 U 2 U 2 U 2 U 2 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-TW-071-01 
Shallow 

09/1 B/97 

OU3 
AOC71 

1 U 

2 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 UJ 

1 U 

0.3 U 

11 U 

11 U 

11 U 

11 U 

26 U 

11 U 

11 U 

11 U 

11 U 

2 U 

2 U 

11 U 

11 U 

11 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (1J9/L) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA IE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-055-01 003-TW-058-01 003-TW-063-01 003-TW-068-01 003-TW-070-01 
Shallow Shallow Shallow Shallow Shallow 
08/24/97 08/20/97 08/05/97 09/21/97 09/04/97 

OU3 OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC63 AOC68 AOC70 

3 U 3 U 3 U 3 U 3 U 

27 U 26 U 26 U 26 U 26 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

27 U 26 U 26 U 26 U 26 U 

27 U 26 U 26 U 26 U 26 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

27 UJ 26 U 26 U 26 U 26 U 

27 U 26 U 26 U 26 U 26 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

11 U 11 U 11 U 10 U 10 U 

5 U 5 U 5 U 5 U 5 U 

11 U 11 U 11 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

11 U 11 U 11 U 10 U 10 UJ 

11 U 11 U 11 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-071-01 
Shallow 

09/18/97 

OU3 
AOC71 

3 U 

26 U 

11 U 

11 U 

26 U 

26 U 

11 U 

11 U 

11 U 

11 U 

11 U 

26 U 

26 U 

11 U 

11 U 

11 U 

1 U 

1 U 

1 U 

11 U 

5 U 

11 U 

1 U 

11 U 

11 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (J.lg/L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-055-01 003-TW-058-01 003-TW-063-01 003-TW-068-01 003-TW-070-Ol 
Shallow Shallow Shallow Shallow Shallow 

08/24/97 08/20/97 08/05/97 09/21/97 09/04/97 

aU3 aU3 aU3 aU3 aU3 
AOC55 AOC58 AOC63 AOC68 AOC70 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 1 J 

1 U 1 U 1 U 1 U 1 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 UJ 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

11 U 11 U 11 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

11 U 11 U 11 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-07l-Ol 
Shallow 

09/18/97 

aU3 
AOC71 

11 .U 

11 U 

11 U 

11 U 

11 U 

1 U 

11 U 

11 U 

11 U 

11 U 

11 U 

1 U 

1 U 

11 U 

2 U 

1 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

5 J 

11 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/L) 

IpYRIDINE 

PCBs (~g/L) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (~g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-055-01 003-TW -058-D 1 003-TW-D63-01 003-TW-D68-D1 003-TW-D70-D1 
Shallow Shallow Shallow Shallow Shallow 
08/24/97 08/20/97 08/05/97 09/21197 09/04/97 

OU3 OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC63 AOC68 AOC70 

11 U 11 U 11 U 10 U 10 UJ 

0.53 U 0.5 U 0.54 U 0.52 U 0.5 U 

1.1 U 1 U 1.1 U 1 U 1 U 

0.53 U 0.5 U 0.54 U 0.52 U 0.5 U 

0.53 U 0.5 U 0.54 U 0.52 U 0.5 U 

0.53 U 0.5 U 0.54 U 0.52 U 0.5 U 

0.53 U 0.5 U 0.54 U 0.52 U 0.5 U 

0.53 U 0.5 U 0.54 U 0.52 U 0.5 U 

27.5 U 538 J 1B U 124 196 U 

19 U 19 U 19 U 16 U 16 U 

1 U 1 U 1 U 1.6 1 U 

110 J 26.5 J 35.B J 67.2 J B5.2 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 2 U 

140000 J 76900 J 112000 J 195000 226000 J 

10 16 U B.5 U 16.9 25.7 

2.5 U 2 U 2.9 U 5 U 7.5 

3 U 3 U 3 U 3 U 3 U 

5 U 5 U 5 UR 5 U 5 U 

1470 J 5480 J 1210 J 3160 J 6000 J 

1 UJ 1 U 1 U 1 U 1.4 

22900 J 20300 J 23400 J 45700 46200 J 

278 J 551 J 61 J 441 J 1430 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-D71-D1 
Shallow 

09/18/97 

OU3 
AOC71 

11 U 

0.51 U 

1 U 

0.51 U 

0.51 U 

0.51 U 

0.51 U 

0.51 U 

26 U 

16 U 

1 U 

67.B J 

0.3 U 

2 U 

142000 

7.3 

5 U 

3 U 

5 U 

1850 J 

1 U 

35700 

1090 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (J.lgfL) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-055-01 003-TW-058-01 003-TW-063-01 003-TW-068-01 003-TW-070-01 
Shallow Shallow Shallow Shallow Shallow 

08/24/97 08/20/97 08/05/97 09/21/97 09/04/97 

OU3 OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC63 AOC68 AOC70 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

8.4 4 U 4 U 5 U 9.5 

4610 J 3550 2220 J 2350 3560 

78.6 J 74 J 11.9 U 1 UR 1 UJ 

3 U 3 U 3 U 3 U 3.7 U 

49000 J 19300 J 13700 J 44500 J 9170 J 

1 UJ 1 U 1 U 1 UJ 1 U 

2 U 4.2 U 2.9 2 U 2.3 

8.2 U 15.9 U 5.7 U 12.7 U 21.2 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW -071-01 
Shallow 

09/18/97 

OU3 
AOC71 

0.2 U 

5 U 

2920 

1 UR 

3 U 

8270 J 

1 U 

2 U 

8 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW·073-01 003-TW-OP1-01 003-TW-074-01 003-MS-280-0 1 003-MS-28I-01 
Shallow Shallow Shallow Deep Intermediate 

07/24/97 07/24/97 07/27/97 02117198 02/11198 

aU3 aU3 aU3 aU3 aU3 
AOC73 AOC73 AOC74 MS-28D MS-281 

003-TW-073-01 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.5 J 0.5 J 22 0.9 J 8.4 

0.3 J 0.5 J 3.1 0.3 J 1.9 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 0.2 J 1 U 

86 85 330 11 140 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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003-MS-28S-01 
Shallow 

02/11198 

aU3 
MS-28S 

1 U 

1 U 

1 U 

1 U 

1.9 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

120 

1 U 

1 U 

1 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (~g/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW -073-01 003-TW-DP1-01 003-TW-074-01 003-MS-28D-Ol 003-MS-28I-01 
Shallow Shallow Shallow Deep Intermediate 
07/24/97 07/24/97 07/27/97 02/17198 02/11198 

OU3 OU3 OU3 OU3 OU3 
AOC73 AOC73 AOC74 MS-28D MS-281 

003-TW-073-01 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 0.6 J 5.9 1 U 

1 U 1 U 1 U 0.2 J 1 U 

3.6 3.3 19 0.5 J 2.7 

1 U 1 U 1 U 1 U 1 U 

120 120 860 61 150 

0.3 U 0.3 U 0.2 J 0.3 U 0.8 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

1 U 1 U 

25 U 25 U 25 U 20 U 20 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 25 U 20 U 20 U 

2 U 2 U 2 U 5 U 5 U 

2 U 2 U 2 U 2 U 2 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-MS-28S-01 
Shallow 

02/11198 

OU3 
MS-28S 

1 U 

2 U 

1 U 

1 U 

1 U 

0.5 J 

31 

1 U 

150 

0.3 U 

5 U 

5 U 

5 U 

5 U 

1 U 

20 U 

5 U 

5 U 

5 U 

20 U 

5 U 

2 U 

5 U 

5 U 



SAMPLE NUMBER 
DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~glL) 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-D73-0 1 003-TW-OP1-Dl 003-TW-D74-Dl 003-MS-2BO-Dl 003-MS-2BI-Dl 
Shallow Shallow Shallow Deep Intermediate 

07/24/97 07/24/97 07/27/97 02/17/98 02/11198 

aU3 aU3 aU3 aU3 aU3 
AOC73 AOC73 AOC74 MS-28D MS-281 

003-TW-073-01 

10 U 10 U 10 U 5 U 5 U 

3 U 3 U 3 U 3 U 3 U 

25 UJ 25 U 25 U 20 U 20 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 UJ 5 UJ 

25 U 25 U 25 U 20 U 20 U 

25 U 25 U 25 U 20 U 20 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

25 U 25 U 25 U 20 U 20 U 

25 U 25 U 25 U 20 UJ 20 UJ 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

1 U 1 U 1 U 5 U 5 U 

10 UJ 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-MS-2BS~1 

Shallow 
02111198 

aU3 
MS-28S 

5 U 

3 U 

20 U 

5 U 

5 UJ 

20 U 

20 U 

5 U 

5 U 

5 U 

5 U 

5 U 

20 U 

20 UJ 

5 U 

5 U 

5 U 

1 U 

1 U 

1 U 

5 U 

5 U 

5 U 

5 U 



SAMPLE NUMBER: 
DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/L) 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE· 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSOpIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-073-01 003-TW-OP1-01 003-TW-074-01 003-MS-2BO-01 003-MS-2BI-01 
Shallow Shallow Shallow Deep Intermediate 
07/24/97 07/24/97 07/27/97 02/17198 02/11/98 

OU3 OU3 OU3 OU3 OU3 
AOC73 AOC73 AOC74 MS-28D MS-281 

003-TW-073-01 

10 U 10 U 10 U 5 U 5 U 

10 UJ 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 UJ 5 UJ 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 1 J 5 U 

10 U 10 U 10 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 5 U 5 U 

10 U - 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 5 U 5 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 25 U 10 U 10 U 

10 U 10 U 10 U 5 U 5 U 

10 U 10 U 10 U 5 U 5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-2BS-01 
Shallow 

02/11198 

OU3 
MS-28S 

5 U 

5 U 

5 UJ 

5 U 

5 U 

5 U 

1 U 

5 U 

5 U 

5 U 

5 U 

5 U 

1 U 

1 U 

5 U 

2 U 

1 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

5 U 



SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/L) 

PYRENE 

PYRIDINE 

PCBs (~g/L) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (~g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003· TW·073·01 003·TW·DP1-01 003·TW-074-01 003·MS·28D·Ol 003·MS-28I-01 
Shallow Shallow Shallow Deep Intermediate 
07/24/97 07/24/97 07/27/97 02/17198 02/11/98 

aU3 aU3 aU3 aU3 aU3 
AOC73 AOC73 AOC74 MS-28D MS-281 

003-TW-073-01 

10 U 10 U 10 U 5 U 5 U 

10 UJ 10 UJ 10 U 

0.5 U 0.5 U 0.5 U 0.2 U 0.2 U 

1 U 1 U 1 U 0.4 U 0.4 U 

0.5 U 0.5 U 0.5 U 0.2 U 0.2 U 

0.5 U 0.5 U 0.5 U 0.2 U 0.2 U 

0.5 U 0.5 U 0.5 U 0.2 U 0.2 U 

0.5 U 0.5 U 0.5 U 0.2 U 0.2 U 

0.5 U 0.5 U 0.5 U 0.2 U 0.2 U 

750 J 920 J 139 J 28 U 28 U 

19 U 19 U 19 U 14 U 14 U 

3.6 3 1.8 U 1 U 1 U 

100 J 104 J 59 J 45.1 J 7.3 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 1.9 U 1.9 U 

193000 J 199000 J 126000 J 129000 J 56600 J 

16.8 20.7 13.1 7.4 U 4.5 U 

10.7 13 10.8 U 3.9 U 3.9 U 

6.6 6.3 3 U 3.9 U 5.7 

5 U 5 U 5 U 5 U 5 U 

5870 J 6610 J 4680 J 2700 J 11000 J 

6.6 7.9 1 U 0.8 UJ 0.8 UJ 

43200 J 44300 J 20700 J 50200 J 32000 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-28S-01 
Shallow 
02/11198 

aU3 
MS-28S 

5 U 

0.2 U 

0.4 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

28 U 

14 U 

1 U 

46.3 J 

0.3 U 

1.9 U 

176000 J 

12.5 

3.9 U 

3.9 U 

5 U 

2260 J 

0.8 UJ 

33000 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (J,lg/L) 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

MISCELLANEOUS PARAMETERS (mg/L) 

ITOTAL SUSPENDED SOLIDS I 
GENERAL CHEMISTRY 

ANAL YTICAl RESULTS FOR UNFilTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-073-01 003-TW-OP1-01 003-TW-074-01 003-MS-280-01 003-MS-28I-01 
Shallow Shallow Shallow Deep Intermediate 

07/24/97 07/24/97 07/27/97 02/17198 02/11/98 

OU3 OU3 OU3 OU3 OU3 
AOC73 AOC73 AOC74 MS-28D MS-281 

003-TW-073-01 

1820 J 1890 J 1010 J 415 251 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

29.4 J 27.6 J 24.8 J 4.3 U 4.3 U 

4340 J 4410 J 4100 J 2560 4260 

5 UJ 5 UJ 1 UJ 1 UJ 1 UJ 

3 U 3 U 3 U 3.7 U 3.7 U 

16800 J 17100 J 11100 J 14600 J 15100 J 

1.2 U 1 U 1.3 U 1.8 U 1.8 U 

9.6 U 9 U 2.2 2.9 U 2.9 U 

35.8 J 33.7 U 31.7 U 27.7 J 123 J 

9 25 

7.33 7.22 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-28S-01 
Shallow 

02/11198 

aU3 
MS-28S 

1240 

0.2 U 

4.3 U 

2990 

1 UJ 

3.7 U 

11500 J 

1.8 U 

2.9 U 

13.5 

8 

6.79 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003·MS·290·01 003·MS·29I-01 003-MS-29S-01 003-MS-300-01 003-MS-301-01 
Deep Intermediate Shallow Deep Intermediate 

02/16/98 02/16/98 02/16/98 03/03/98 02/24/98 

OU3 OU3 OU3 OU3 OU3 
MS-29D MS-291 MS-29S MS-30D MS-301 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 3.7 0.2 J 1 U 17 

1 U 1.9 1 U 1 U 0.9 J 

1 U 1 U 1 U 1 U 1.7 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 0.3 J 1 U 0.3 J 
2.7 46 54 1.6 5 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-MS-30S-01 
Shallow 

02/24/98 

OU3 
MS-30S 

0.3 J 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

0.5 J 

1 U 

1 U 

1 U 

1 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (l.Ig/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (l.Ig/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,2'-OXYBIS( 1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

ANALYTICAL RESULTS FOR UNFilTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-290-01 003-MS-291-0 1 003-MS-29S-0 1 003-MS-300-01 003-MS-301-01 
Deep Intermediate Shallow Deep Intermediate 

02/16/98 02/16/98 02/16/98 03/03/98 02/24/98 

OU3 OU3 OU3 OU3 OU3 
MS-29D MS-291 MS-29S MS-30D MS-301 

1 U 1 U 1 U 1 U 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0_3 J 3.8 1 U 5 6.3 

1 U 1 U 0.4 J 1 U 1 U 

0.5 J 0.7 J 6 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1.8 720 18 13 150 

0_3 U 0.3 U 0.3 U 0.3 U 0.4 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

2 U 2 U 2 U 2 U 2 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-30S-01 
Shallow 

02/24/98 

OU3 
MS-30S 

1 U 

2 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

3.9 

0.3 U 

5 U 

5 U 

5 U 

5 U 

1 U 

20 U 

5 U 

5 U 

5 U 

20 U 

5 U 

2 U 

5 U 

5 U 



SAMPLE NUMBER: 
DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/L) 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALATE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-290-01 003-MS-29I-01 003-MS-29S-O 1 003-MS-30D-01 003-MS-301-01 
Deep Intermediate Shallow Deep Intermediate 
02/16198 02116198 02116/98 03/03/98 02/24/98 

aU3 aU3 aU3 aU3 aU3 
MS-29D MS-291 MS-29S MS-30D MS-301 

5 U 5 U 5 U 5 U 5 U 

3 U 3 U 3 U 3 U 3 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 UJ 5 UJ 5 UJ 5 U 5 U 

20 U 20 U 20 U 20 U 20 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

20 U 20 U 20 U 20 U 20 U 

20 UJ 20 UJ 20 UJ 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 2 U 3 U 

Blank space Indicates that the sample was not anatyzed for this particular parameter_ 
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003-MS-30S-01 
Shallow 
02/24/98 

aU3 
MS-30S 

5 U 

3 U 

20 U 

5 U 

5 U 

20 U 

20 U 

5 U 

5 U 

5 U 

5 U 

5 U 

20 U 

20 U 

5 U 

5 U 

5 U 

1 U 

1 U 

1 U 

5 U 

5 U 

5 U 

5 U 

1 U 



SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLATILES (j./g/L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-290-01 003-MS-291-Dl 003-MS-29S-Dl 003-MS-300-Dl 003-MS-301-Dl 
Deep Intermediate Shallow Deep Intermediate 
02/16/98 02/16/98 02/16/98 03/03/98 02/24/98 

OU3 OU3 OU3 OU3 OU3 
MS-29D MS-291 MS-29S MS-30D MS-301 

5 U 5 U 5 U 5 U 5 U 

5 UJ 5 UJ 5 UJ 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 10 U 10 U 10 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

46 

003-MS-30S-Dl 
Shallow 
02/24/98 

OU3 
MS-30S 

5 U 

5 U 

5 U 

1 U 

5 U 

1 U 

5 U 

5 U 

5 U 

5 U 

5 U 

1 U 

1 U 

5 U 

2 U 

1 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

5 U 

5 U 



SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

PCBs (lJg/L) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (lJg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-29D-01 003-MS-291-01 003-MS-29S-01 003-MS-30D-Ol 003-MS-301-01 
Deep Intermediate Shallow Deep Intermediate 
02/16/98 02/16/98 02/16/98 03/03/98 02/24/98 

aU3 aU3 aU3 aU3 aU3 
MS-29D MS-291 MS-29S MS-30D MS-301 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

36.3 28 U 28 U 28 U 29.6 U 

14 U 14 U 14 U 14 U 14 U 

1 U 1.4 1 U 1 U 1 U 

64.5 J 45.5 J 39.2 J 40.6 J 66.3 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 

120000 J 168000 J 169000 J 202000 159000 J 

6.5 11.9 13.6 16.2 13.4 

3.9 U 3.9 U 3.9 U 6.9 U 3.9 U 

3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 

5 U 5 U 5 U 5 U 5 U 

465 J 6890 J 614 J 2630 J 2830 J 

0.8 UJ 0.8 UJ 0.8 UJ 0.8 U 0.8 U 

45300 J 43600 J 42200 J 63800 48000 J 

342 641 907 566 829 J 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-30S-01 
Shallow 

02/24/98 

aU3 
MS-30S 

0.2 U 

0.4 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

28 U 

14 U 

1 U 

29.5 J 

0.3 

1.9 U 

101000 J 

11.2 

3.9 U 

3.9 U 

5 U 

111 U 

1.3 

22900 J 

4.7 U 

0.21 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (lJg/L) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

MISCELLANEOUS PARAMETERS (mg/L) 

ITOTAL SUSPENDED SOLIDS 

GENERAL CHEMISTRY 
I 

IPH 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-290-0 1 003-MS-29I-01 003·MS·29S-01 003·MS·30D-01 003·MS·301-01 
Deep Intermediate Shallow Deep Intermediate 
02/16/98 02/16/98 02/16/98 03/03/98 02/24/98 

OU3 OU3 OU3 OU3 OU3 
MS-29D MS·291 MS-29S MS-30D MS-301 

4.3 U 4.3 U 11.1 4.3 U 4.3 U 

2600 2890 5130 2860 3140 

1 UJ 1 UJ 1 UJ 1 UJ 2.6 U 

3.7 U 3.7 U 3.7 U 3.7 U 3.7 U 

28300 J 5690 J 25800 J 11600 17100 J 

1.8 U 1.8 U 2.2 9 UJ 1.8 U 

2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 

20.3 J 229 J 18.5 J 8.8 U 89.3 J 

2 U 16 3 9 6 

7.26 7.1 6.95 7.37 7.25 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003·MS·30S-01 
Shallow 

02/24/98 

OU3 
MS-30S 

4.3 U 

2280 

9.8 U 

3.7 U 

13100 J 

1.8 U 

2.9 U 

18.2 U 

2 U 

7.64 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (IJg/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-31O-01 003-MS-31 1-01 003-MS-31S-01 003-MS-320-01 003-MS-32I-01 
Deep Intermediate Shallow Deep Intermediate 
02/26/98 02/18/98 02/17198 03/02/98 03/02/98 

aU3 aU3 aU3 aU3 aU3 
MS-31D MS-311 MS-31S MS-32D MS-321 

1 U 1 U 0.3 J 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 2.4 1.1 1 U 7.2 

1 U 1 U 1.6 1 U 13 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

0.6 J 1 U 1 U 1 U 0.4 J 

1.2 1 U 200 4.1 560 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 0.2 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-OP2-02 
Intermediate 

03/02198 

aU3 
MS-321 

003-MS-32I-01 

1 U 

1 U 

1 U 

1 U 

10 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

550 

1 U 

1 U 

1 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (lJg/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLATILES (1J9/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-31 D-O 1 003-MS-31 1-01 003-MS-31S-01 003-MS-320-01 003-MS-32I-01 
Deep Intermediate Shallow Deep Intermediate 

02/26/98 02/18/98 02/17/98 03/02/98 03/02/98 

aU3 aU3 aU3 aU3 aU3 
MS-31D MS-311 MS-31S MS-32D MS-321 

1 U 1 U 1 U 1 U 0_2 J 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 0.6 J 

1 U 1 U 13 1.6 1300 

1 U 1 U 1 U 1 U 1 U 

0.7 J 1 U 82 3.4 14000 

0.3 U 0.3 U 0.3 U 0.3 U 7.8 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5.U 5 U 

1 U 1 U 1 U 1 U 1 U 

20 U 20 U 22 U 21 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

20 U 20 U 22 U 21 U 20 U 

5 U 5 U 5 U 5 U 5 U 

2 U 2 U 2 U 2 U 2 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-MS-OP2-02 
Intermediate 

03/02/98 

aU3 
MS-321 

003-MS-32I-O 1 

1 U 

2 U 

1 U 

1 U 

1 U 

0.6 J 

1400 

1 U 

15000 

6.5 

5 U 

5 U 

5 U 

5 U 

1 U 

21 U 

5 U 

5 U 

5 U 

21 U 

5 U 

2 U 

5 U 

5 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (\Jg/L) 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALA IE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-31D-01 003-MS-31 1-01 003-MS-31 S-01 003-MS-320-01 003-MS-32I-01 
Deep Intermediate Shallow Deep Intermediate 
02/26/98 02/18/98 02117198 03/02/98 03/02/98 

OU3 OU3 OU3 OU3 OU3 
MS-31D MS-311 MS-31S MS-32D MS-321 

5 U 5 U 5 U 5 U 5 U 

3 U 3 U 3 U 3 U 3 U 

20 U 20 U 22 U 21 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

20 U 20 U 22 U 21 U 20 U 

20 U 20 U 22 U 21 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

20 U 20 U 22 U 21 U 20 U 

20 U 20 U 22 U 21 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 6 U 5 U 2 U 1 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-OP2-02 
Intermediate 

03/02/98 

OU3 
MS-321 

003-MS-32I-01 

5 U 

3 U 

21 U 

5 U 

5 U 

21 U 

21 U 

5 U 

5 U 

5 U 

5 U 

5 U 

21 U 

21 U 

5 U 

5 U 

5 U 

1 U 

1 U 

1 U 

5 U 

5 U 

5 U 

5 U 

1 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-31D-01 003-MS-31I-01 003-MS-31 S-O 1 003-MS-320-01 003-MS-32I-01 
Deep Intermediate Shallow Deep Intermediate 
02/26/98 02/18/98 02/17/98 03/02/98 03/02/98 

OU3 OU3 OU3 OU3 OU3 
MS-31D MS-311 MS-31S MS-32D MS-321 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U. 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 11 U 11 U 10 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS-OP2.n2 
Intermediate 

03/02/98 

OU3 
MS-321 

003-MS-32I.n1 

5 U 

5 U 

5 U 

5 U 

5 U 

1 U 

5 U 

5 U 

5 U 

5 U 

5 U 

1 U 

1 U 

5 U 

2 U 

1 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

5 U 

5 U 

5 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

PCBs (pg/L) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (pg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS310-01 003-MS-311-01 003-MS-31 S-01 003-MS-320-01 003-MS-32I-01 
Deep Intermediate Shallow Deep Intermediate 
02/26/98 02/18/98 02/17/98 03/02/98 03/02/98 

OU3 OU3 OU3 OU3 OU3 
MS·31O MS-311 MS-31S MS-32D MS-321 

0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 

0.4 U 0.4 UJ 0.4 U 0.4 U 0.4 U 

0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 UJ 0.2 U 0.2 U 0.2 U 

36.3 U 28 U 28 U 28 U 28 U 

14 U 14 U 14 U 14 U 14 U 

1 U 2.1 2.7 1 U 8 

53.6 J 31.6 J 87.2 J 59.8 J 88.1 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 

138000 J 375000 J 215000 J 114000 211000 

12 26.7 15.6 4.5 U 11.7 

3.9 U 3.9 U 5.9 3.9 U 3.9 U 

3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 

5 U 5 U 5 U 9 5 U 

2830 J 6970 J 2560 J 2060 J 9010 J 

0.8 U 0.8 UJ 0.8 UJ 0.8 U 0.8 U 

55300 J 110000 J 57100 J 43000 62000 

331 J 1760 1600 341 850 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-MS·DP2-02 
Intermediate 

03/02/98 

OU3 
MS-321 

003-MS·32I-01 

0.2 U 

0.4 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

0.2 U 

28 U 

14 U 

9.4 

89.7 J 

0.3 U 

1.9 U 

218000 

19.7 

3.9 U 

3.9 U 

7 

9280 J 

0.8 U 

63400 

872 

0.2 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (l1g/L) 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

MISCELLANEOUS PARAMETERS (mg/L) 

/TOTAL SUSPENDED SOLIDS I 
GENERAL CHEMISTRY 

/PH 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-31O-01 003-MS-31I-01 003·MS·31S-01 003·MS·32D-01 003·MS·32I-01 
Deep Intermediate Shallow Deep Intermediate 

02/26/98 02/18/98 02/17/98 03/02/98 03/02/98 

OU3 OU3 OU3 OU3 OU3 
MS-31D MS·311 MS-31S MS-32D MS-321 

4.3 U 4.3 U 35 4.3 U 4.3 U 

3200 3860 4790 2290 2630 

1 UJ 5 UJ 1 UJ 1 UJ 5 UJ 

3.7 U 3.7 U 3.7 U 3.7 U 3.7 U 

29400 J 8690 J 12200 J 29000 17700 

1.8 U 1.8 U 1.8 U 45 UJ 1.8 UJ 

2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 

27.7 U 20.4 J 16.7 J 19.6 U 8.2 U 

5 12 6 5 20 

7.41 7.05 6.78 7.41 7.16 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-MS·DP2-02 
Intermediate 

03/02/98 

aU3 
MS-321 

003·MS·32I-01 

4.3 U 

2710 

5 UJ 

3.7 U 

18000 

9 UJ 

3.1 

7.6 

17 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (1J9fL) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

l,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-32S-01 003-MS-33D-01 003-MS-331-Dl 003-MS-DP2-Dl 003-MS-33S-Dl 
Shallow Deep Intermediate Intermediate Shallow 

02/27/98 02/26/98 02/25/98 02/25/98 02/25/98 

OU3 OU3 OU3 OU3 OU3 
MS-32S MS-33D MS-331 MS-331 MS-33S 

003-MS-331-Dl 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 1 U 1 U 1 U 1 U 

1.9 1 U 5.1 1 0.2 J 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 UR 5 UR 5 UR 5 UR 5 UR 

5 U 5 U 5 U 5 U 5 U 

5 UR 5 UR 5 UR 5 UR 5 UR 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 0.3 J 0.4 J 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 0.3 J 1.2 1 0.4 J 

170 2.5 580 570 2.3 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 0.3 J 0.3 J 1 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P01-Dl 
Shallow 

08/08/97 

OU3 
POl 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 UJ 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (",gIL) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-l,2-DICHLOROETHENE 

TRANS-l,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (",gIL) 

l,2,4-TRtCHLOROBENZENE 

1,2-DICHLOROBENZENE 

l,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-32S01 003-MS-33D-01 003-MS-33I-01 003-MS-DP2-01 003-MS-33S-01 
Shallow Deep Intermediate Intermediate Shallow 
02/27/98 02/26/98 02/25/98 02/25/98 02/25/98 

OU3 OU3 OU3 OU3 OU3 
MS-32S MS-33D MS-331 MS-331 MS-33S 

003-MS-33I-01 

1 U 1 U 0.7 J 0.6 J 1 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 0.3 J 1 J 1 U 

1 U 1 U 1 U 1 U 1 U 

2.1 22 6.8 6.3 1 U 

1 U 1 U 1.6 1.5 1 U 

110 0.3 J 1100 1100 7.2 

1 U 1 U 1 U 1 U 1 U 

370 7.5 59000 54000 87 

0.4 0.3 U 9.1 9.5 0.3 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

2 U 2 U 2 U 2 U 2 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

Blank space Indicates that the sample was not analyzed for this particular parameter, 
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003-TW-P01-01 
Shallow 

08/08/97 

OU3 
P01 

1 U 

2 U 

1 U 

1 U 

0.7 J 

1 U 

1 U 

1 U 

1.6 

0.3 U 

10 U 

10 U 

10 U 

10 U 

25 U 

10 U 

10 U 

10 U 

25 U 

2 U 

2 U 

10 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FiElD DUPLICATE OF: 

SEMIVOLATILES (~g/L) 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-32S-0 1 003-MS-330-0 1 003-MS-33I-O 1 003-MS-OP2-01 003-MS-33S-0 1 
Shallow Deep Intermediate Intermediate Shallow 

02127/98 02/26/98 02/25/98 02/25/98 02/25/98 

aU3 aU3 aU3 aU3 aU3 
MS-32S MS-33D MS-331 MS-331 MS-33S 

003-MS-33I-01 

5 U 5 U 5 U 5 U 5 U 

3 U 3 U 3 U 3 U 3 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

20 U 20 U 20 U 20 U 20 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

20 U 20 U 20 U 20 U 20 U 

20 U 20 U 20 U 20 U 20 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P01-Ol 
Shallow 
08/08/97 

aU3 
POl 

10 U 

3 U 

25 U 

10 U 

10 U 

25 U 

25 U 

10 U 

10 U 

10 U 

10 U 

10 U 

25 U 

25 U 

10 U 

10 U 

10 U 

1 U 

1 U 

1 U 

10 U 

5 U 

10 U 

1 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (lJg/L) 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A, H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-32S-01 003-MS-33D-01 003-MS-331-{)1 003-MS-DP2-{)1 003-MS-33S-{)1 
Shallow Deep Intermediate Intermediate Shallow 

02/27/98 02/26/98 02/25/98 02/25/98 02/25/98 

OU3 OU3 OU3 OU3 OU3 
MS-32S MS-33D MS-331 MS-331 MS-33S 

003-MS-331-01 

1 U 3 U 2 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 1 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 10 U 10 U 10 U 

5 U 5 U 5 U 5 U 5 U 

5 U 5 U 5 U 1 J 5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P01-{)1 
Shallow 

08/08/97 

OU3 
P01 

1 J 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

1 U 

1 U 

10 U 

2 U 

1 U 

10 U 

10 U 

10 U 

10 U 

10 U 

25 U 

10 U 

10 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (l-Ig/L) 

PCBs (1-I9/L) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (l-Ig/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS·32S-01 003-MS-330-01 003-MS-33I-01 003-MS-OP2-01 003-MS-33S-01 
Shallow Deep Intermediate Intermediate Shallow 

02/27/98 02/26/98 02/25/98 02/25/98 02/25/98 

OU3 OU3 OU3 OU3 OU3 
MS-32S MS-33D MS-331 MS-331 MS-33S 

003-MS-33I-01 

5 U 5 U 5 U 5 U 5 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

28 U 37.5 U 567 J 712 J 28 U 

14 U 14 U 14 U 14 U 14 U 

6 J 1 U 1.1 U 1.6 U 1.3 U 

52.8 J 27.9 J 80.1 J 82.7 J 60.1 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

1.9 U 1.9 U 1.9 U 1.9 U 1.9 U 

200000 J 138000 J 182000 J 189000 J 85500 J 
9.5 11.3 18.8 16.1 7.2 

3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 

3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 

6.7 6 5 U 8.6 5.9 

4580 J 2280 J 7940 J 8260 J 767 J 
0.8 1.7 0.8 U 0.8 U 0.8 U 

49900 J 55500 J 66400 J 69000 J 18900 J 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003-TW-P01-01 
Shallow 

08/08/97 

OU3 
P01 

10 U 

10 U 

0.5 U 

1 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

0.5 U 

207 

19 U 

1 U 

30.9 

0.4 

2 U 

71200 

19.1 J 
2 U 

3 U 

5 U 

2080 J 
1 U 

14900 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (~g/L) 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

MISCELLANEOUS PARAMETERS (mg/L) 

ITOTAL SUSPENDED SOLIDS I 
GENERAL CHEMISTRY 

IPH I 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-32S-01 003-MS-330-01 003-MS-331-Dl 003-MS-OP2-D1 003-MS-33S-D1 
Shallow Deep Intermediate Intermediate Shallow 

02/27/98 02/26/98 02/25/98 02/25/98 02/25/98 

OU3 OU3 OU3 OU3 aU3 
MS-32S MS-33D MS-331 MS-331 MS-33S 

003-MS-331-D1 

882 J 167 J 655 J 677 J 210 J 

0.2 U 0.2 U 0.2 U 0.57 0.2 U 

4.3 U 4.3 U 5.2 4.3 U 4.3 U 

3800 2980 3850 3840 3220 

1 UJ 1 UJ 1 UJ 1 UJ 12.5 U 

3.7 U 3.7 U 3_7 U 3.7 U 3.7 U 

37900 J 24600 J 127000 J 132000 J 12600 J 

1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 

2.9 U 2.9 U 2.9 U 2.9 U 2.9 U 

17.7 U 32.5 U 21.2 U 62.1 U 16.6 U 

10 3 35 37 2 U 

6.96 7.36 7.32 7.53 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P01-D1 
Shallow 

08108197 

aU3 
P01 

11-6 J 

0.2 U 

4 U 

2010 

4.6 U 

3 U 

5080 J 

1 U 

2 U 

19.3 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (lJg/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENT ANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P02-01 003-TW-P03-01 003-TW-P04-01 003-TW-P05-01 003-TW-P06-01 
Shallow Shallow Shallow Shallow Shallow 
08/19/97 07112/97 09106/97 09/17/97 08/07/97 

aU3 aU3 aU3 aU3 aU3 
P02 P03 P04 P05 P06 

0.3 J 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 8.4 J 1 U 1.2 

1.4 1 U 20 U 1 U 0.7 J 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

5 UR 5 UR 100 UR 5 UR 5 UR 

5 UR 5 U 100 UR 5 UR 5 UR 

5 U 5 U 100 U 5 U 5 U 

5 UR 5 UR 100 UR 5 UR 5 UR 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 UJ 1 U 20 U 1 UJ 1 U 

1 U 1 U 20 U 1 U 1 UJ 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 0.3 J 20 U 1 U 1 U 

80 3.9 510 1 U 270 

1 UJ 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 820 1 U 1 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW -DP1-02 
Shallow 

08/07/97 

aU3 
P06 

003-TW-P06-01 

1 U 

1 U 

1 U 

1.2 

0.7 J 

1 U 

1 U 

5 UR 

5 UR 

5 U 

5 UR 

1 U 

1 U 

1 U 

1 UJ 

1 U 

1 U 

1 U 

1 U 

1 U 

1 U 

260 

1 U 

1 U 

1 U 



SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

VOLATILES (~g/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLATILES (~g/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

l,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2·CHLORONAPHTHALENE 

2·CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P02-01 003-TW-P03-01 003-TW-P04-01 003-TW-P05-01 003-TW-P06-Ol 
Shallow Shallow Shallow Shallow Shallow 
08/19/97 07/12/97 09/06/97 09/17197 08/07/97 

aU3 aU3 aU3 aU3 aU3 
P02 P03 P04 P05 P06 

1 U 1 U 780 1 U 1 U 

2 U 2 U 40 U 2 U 2 U 

1 U 1 U 750 1 U 1 U 

1 U 1 U 20 U 1 U 1 U 

1 U 1 U 20 U 1.8 1 U 

1 U 1 U 34 1 U 1 U 

30 1 U 20 U 1 U 11 

1 UJ 1 U 20 U 1 UJ 1 U 

320 10 20 U 1.2 4.9 

0.3 U 0.3 U 6 U 0.3 U 0.3 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

26 U 26 U 26 U 26 U 25 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 3 J 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

2 U 2 U 2 U 2 U 2 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-DP1-02 
Shallow 
08/07/97 

aU3 
P06 

003-TW-P06-Ol 

1 U 

2 U 

1 U 

1 U 

1 U 

1 U 

11 

1 U 

4.3 

0.3 J 

11 U 

11 U 

11 U 

11 U 

27 U 

11 U 

11 U 

11 U 

11 U 

2 U 

2 U 

11 U 

11 U 

11 U 



SAMPLE NUMBER 
DEPTH: 

SAMPLE DATE: 
INVESTIGA nON 

LOCATION: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES (~gIL) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAI?HTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,ljPERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXYjMETHANE 

BIS(2-CHLOROETHYLjETHER 

BIS(2-CHLOROISOPROPYLj ETHER 

BIS(2-ETHYLHEXYLjPHTHALA IE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P02-01 003-TW-P03-01 003-TW-P04-01 003-TW-P05-01 003-TW-P06-01 
Shallow Shallow Shallow Shallow Shallow 
08/19/97 07/12/97 09/06/97 09/17197 08/07/97 

OU3 OU3 OU3 OU3 OU3 
P02 P03 P04 P05 P06 

3 U 3 U 3 U 3 U 3 U 

26 U 26 U 26 U 26 U 25 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

26 U 26 U 26 U 26 U 25 U 

26 U 26 U 26 U 26 U 25 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

26 U 26 UJ 26 U 26 U 25 U 

26 U 26 U 26 U 26 U 25 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 11 U 10 U 10 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 11 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 UJ 11 UJ 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-DP1-02 
Shallow 
08/07/97 

OU3 
P06 

003-TW-P06-01 

3 U 

27 U 

11 U 

11 U 

27 U 

27 U 

11 U 

11 U 

11 U 

11 U 

11 U 

27 U 

27 U 

11 U 

11 U 

11 U 

1 U 

1 U 

1 U 

11 U 

5 U 

11 U 

1 U 

11 U 

11 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (lIg/L) 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-OI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAl RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P02-01 003-TW-P03-D1 003-TW-P04-01 003-TW-P05-D1 003-TW-P06-D1 
Shallow Shallow Shallow Shallow Shallow 

08/19/97 07/12/97 09/06/97 09/17/97 08/07/97 

OU3 OU3 OU3 OU3 OU3 
P02 P03 P04 P05 P06 

1 J 1 J 11 U 10 U 10 U 

10 U 10 UJ 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

1 J 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 11 U 10 U 10 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

10 U 10 U 11 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-DP1-D2 
Shallow 

08/07/97 

OU3 
P06 

003-TW-POS-D1 

11 U 

11 U 

11 U 

11 U 

11 U 

1 U 

11 U 

11 U 

11 U 

11 U 

11 U 

1 U 

1 U 

11 U 

2 U 

1 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (1J9/L) 

IpYRIDINE 

PCBs (lJgIL) 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (lJg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003- TW-P02-01 003-TW-P03-01 003-TW-P04-01 003-TW-P05-01 003-TW-P06-01 
Shallow Shallow Shallow Shallow Shallow 

08/19/97 07/12/97 09/06/97 09117197 08/07197 

OU3 OU3 OU3 OU3 OU3 
P02 P03 P04 P05 P06 

10 U 10 UJ 11 UJ 10 U 10 U 

0.5 U 0.5 U 0.53 U 0.51 U 0.5 U 

1 U 1 U 1.1 U 1 U 1 U 

0.5 U 0.5 U 0.53 U 0.51 U 0.5 U 

0.5 U 0.5 U 0.53 U 0.51 U 0.5 U 

0.5 U 0.5 U 0.53 U 0.51 U 0.5 U 

0.5 U 0.5 U 0.53 U 0.51 U 0.5 U 

0.5 U 0.5 U 0.53 U 0.51 U 0.5 U 

503 J 404 J 26 U 26 U 18 U 

19 U 19 U 16 U 16 U 19 U 

1 U 1 U 2.1 J 1 U 3.2 U 

56.9 J 92.2 J 43.1 J 23 J 115 J 
0.3 U 0.3 U 0.3 U 0.3 0.3 U 

2 U 2 U 2 U 2 U 2 U 

175000 J 184000 J 140000 J 94100 220000 J 
26.2 U 23.3 6.4 6.6 16.8 U 

4.8 U 7.6 U 5 U 5 U 3.1 U 

3 U 3 U 3 U 3 U 3 U 

5 U 5 U 5 U 5 U 5 UR 

8970 J 4460 J 5070 J 1080 J 4350 J 
1 U 1 U 1 U 1 U 1 U 

36300 J 40500 J 45400 J 22900 40000 J 
488 J 1850 453 J 28 J 2260 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-OP1-02 
Shallow 

08107197 

OU3 
P06 

003-TW-P06-01 

11 U 

0.52 U 

1 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

0.52 U 

18 U 

19 U 

2.8 U 

112 J 
0.3 U 

2 U 

214000 J 
17.6 U 

2.3 U 

3 U 

5 UR 

4170 J 
1.2 U 

38600 J 
2190 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (~g/l) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P02-01 003-TW·P03-01 003-TW-P04-U1 003-TW-P05-U1 003-TW-P06-01 
Shallow Shallow Shallow Shallow Shallow 
08/19/97 07/12/97 09/06/97 09117197 08/07/97 

OU3 OU3 OU3 OU3 OU3 
P02 P03 P04 P05 P06 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

11 24.5 5 U 5 U 8.9 U 

4680 4580 3790 1660 5610 J 

9.6 J 1 UJ 1 UJ 52.7 J 1 UJ 

3 U 3 U 4.2 U 3 U 3 U 

10800 J 16000 J 8750 J 10300 J 16500 J 

1 U 1 UJ 1 UJ 1 U 1.1 J 

3 U 3.6 2 U 2 U 2.3 

27.2 J 26.7 J 5.9 U 6.2 U 12.9 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-DP1-U2 
Shallow 

08/07/97 

OU3 
P06 

003-TW-P06-01 

0.2 U 

9.8 U 

5370 J 

1 UJ 

3 U 

15900 J 

1 U 

2 U 

12.3 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FiElD DUPLICATE OF: 

VOLA TILES (~g/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-l,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW -P07 -0 1 003-TW-P08-01 003-TW-P09-01 003-TW-P10-01 003-TW-DP1-04 
Shallow Shallow Shallow Shallow Shallow 
07/12/97 09/03/97 08/24/97 09/05/97 09/05/97 

aU3 aU3 aU3 aU3 aU3 
P07 P08 P09 Pl0 P10 

003-TW-P10-01 

16 0.4 J 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

0.5 J 1 U 1 U 1000 U 1 U 

6.2 5.5 22 1000 U 11 

5.2 1.4 13 1000 U 19 

0.3 J 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

5 UR 5 UR 5 UR 5000 UR 5 UR 

5 U 5 UR 5 UR 5000 UR 5 UR 

5 U 5 U 5 U 5000 U 5 U 

5 UR 5 UR 5 UR 5000 UR 5 UR 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 1 U 

61 220 99 730 J 760 

1 U 1 UJ 1 U 1000 U 1 UJ 

1 U 1 U 1 U 1000 U 1 U 

1 U 1 U 1 U 1000 U 0.3 J 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P11-01 
Shallow 

09/09/97 

aU3 
P11 

10 U 

10 U 

10 U 

8.3 J 

4.6 J 

10 U 

10 U 

50 UR 

50 UR 

50 U 

50 UR 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

10 U 

56 

10 U 

10 U 

10 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLA TILES (lJg/L) 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

SEMIVOLA TILES (lJg/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P07-01 003-TW-P08-01 003-TW-P09-01 003-TW-P10-01 003-TW-DP1-04 
Shallow Shallow Shallow Shallow Shallow 
07/12/97 09/03/97 08/24/97 09/05/97 09/05/97 

OU3 OU3 OU3 OU3 OU3 
P07 P08 P09 P10 P10 

003-TW-P10-01 

1 U 1 U 1 U 1000 U 0.5 J 

2 U 2 U 2 U 640 J 5 U 

1 U 1 U 1 U 1000 U 0.3 J 

1 U 1 U 1 U 1000 U 1 U 

1 1 U 6.9 1000 U 1 U 

1 U 1 U 1 U 240 J 0.8 J 

77 3 4.1 1900 1800 

1 U 1 UJ 1 U 1000 U 1 UJ 

510 100 880 39000 36000 

0.2 J 0.3 U 40 300 U 16 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

25 U 26 U 26 U 25 U 26 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

2 U 2 U 2 U 2 U 2 U 

2 U 2 U 2 U 2 U 2 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 
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003-TW-P11-01 
Shallow 

09/09/97 

OU3 
P11 

10 U 

20 U 

10 U 

10 U 

7.8 J 

10 U 

3.7 J 

10 U 

930 

3 U 

11 U 

11 U 

11 U 

11 U 

27 U 

11 U 

11 U 

11 U 

11 U 

2 U 

2 U 

11 U 

11 U 

11 U 



SAMPLE NUMBER: 
DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (J.l9/L) 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHAlJI. TE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P07-01 003-TW-P08-01 003-TW-P09-01 003-TW-P10-01 003-TW-OP1-04 
Shallow Shallow Shallow Shallow Shallow 
07/12/97 09/03/97 08/24/97 09/05/97 09/05/97 

aU3 aU3 aU3 aU3 aU3 
P07 P08 P09 P10 P10 

003-TW-P10-01 

3 U 3 U 3 U 3 U 3 U 

25 U 26 U 26 U 25 U 26 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

25 U 26 U 26 U 25 U 26 U 

25 U 26 U 26 U 25 U 26 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

25 UJ 26 U 26 UJ 25 U 26 U 

25 U 26 U 26 U 25 U 26 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 11 U 

5 U 5 U 5 U 5 U 5 U 

10 U 10 U 10 U 10 U 11 U 

1 U 1 U 1 U 1 U 1 U 

10 UJ 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-TW-P11-01 
Shallow 
09109197 

aU3 
P11 

3 U 

27 U 

11 U 

11 U 

27 U 

27 U 

11 U 

11 U 

11 U 

11 U 

11 U 

27 U 

27 U 

11 U 

11 U 

11 U 

1 U 

1 U 

1 U 

11 U 

5 U 

11 U 

1 U 

11 UJ 

11 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (~g/l) 

BUTYlBENZYlPHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYl PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYl PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(l,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHENOL 

PYRENE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P07-01 003-TW-P08-01 003-TW-P09-01 003-TW-P10-01 003-TW-DP1-04 
Shallow Shallow Shallow Shallow Shallow 

07/12/97 09/03/97 08/24/97 09/05/97 09/05/97 

aU3 aU3 aU3 aU3 aU3 
P07 P08 P09 P10 P10 

003-TW-P10-01 

1 J 10 U 10 U 10 U 11 U 

10 UJ 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 1 J 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 UJ 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

1 U 1 U 1 U 1 U 1 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 11 U 

2 U 2 U 2 U 2 U 2 U 

1 U 1 U 1 U 1 U 1 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

10 U 10 U 10 U 10 U 11 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P11-01 
Shallow 

09/09/97 

aU3 
P11 

11 U 

11 U 

11 U 

11 U 

11 U 

1 U 

11 U 

11 U 

11 U 

11 U 

11 U 

1 U 

1 U 

11 U 

2 U 

1 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 

11 U 



SAMPLE NUMBER: 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLA TILES (l.Ig/L) 

IpYRIDINE 

PCBs (l.Ig/L) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (l.Ig/l) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

~ADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P07-0l 003-TW-P08-01 003-TW-P09-01 003-TW-Pl0-01 003-TW-OP1-04 
Shallow Shallow Shallow Shallow Shallow 
07112197 09103197 08124197 09105197 09105197 

OU3 OU3 OU3 OU3 OU3 
P07 P08 P09 Pl0 Pl0 

003-TW-Pl0-01 

10 UJ 10 UJ 10 U 10 UJ 11 UJ 

0.5 U 0.52 U 0.51 U 0.51 U 0.52 U 

1 U 1 U 1 U 1 U 1 U 

0.5 U 0.52 U 0.51 U 0.51 U 0.52 U 

0.5 U 0.52 U 0.51 U 0.51 U 0.52 U 

0.5 U 0.52 U 0.51 U 0.51 U 0.52 U 

0.5 U 0.52 U 0.51 U 0.51 U 0.52 U 

0.5 U 0.52 U 0.51 U 0.51 U 0.52 U 

664 J 650 J 108 U 108 U 57 U 

19 U 16 U 19 U 16 U 16 U 

2.2 U 1.8 1 U 7.4 6.8 

31.7 J 51.4 J 73.3 J 67 J 67.3 J 

0.3 U 0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 2 U 

123000 J 188000 J 178000 J 141000 J 142000 J 

9.6 31 13.5 8.5 6.9 

4 U 9.9 2.3 U 5 U 5 U 

4.4 3.4 3 U 3 U 3 U 

5 U 5 U 5 U 17 17.5 

3290 J 10200 J 2340 U 7150 J 7120 J 

1 U 1 U 1 UJ 1.2 1 U 

30400 J 45100 J 32300 J 38600 J 39300 J 

1540 2160 J 532 J 659 J 662 J 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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003-TW-P11-01 
Shallow 
09109197 

OU3 
Pll 

11 UJ 

0.53 U 

1.1 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

0.53 U 

26 U 

16 U 

5.8 

70.1 J 

0.3 U 

2 U 

128000 J 

12.4 

5 U 

5.9 U 

5 U 

1390 J 

1 U 

58200 J 

2770 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (lJg/L) 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P07-01 003-TW-P08-01 003-TW-P09-01 003-TW-P10-01 003-TW-DP1-04 
Shallow Shallow Shallow Shallow Shallow 

07/12/97 09/03/97 08/24/97 09/05/97 09/05/97 

OU3 OU3 OU3 OU3 OU3 
P07 P08 P09 Pl0 P10 

003-TW-Pl0-Ol 

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 

8.7 29.7 6.4 5 U 5 U 

3990 4610 3570 J 2710 2730 

27.7 J 1 UJ 20.8 J 1 UJ 1 UJ 

3 U 3 U 3 U 3 U 3 U 

12200 J 11600 J 54900 18800 J 19100 J 

1 U 1 U 2.4 U 1 UJ 1 UJ 

4.5 2 U 2.8 U 2 U 2 U 

25 J 63.8 J 9.7 U 4.3 U 9.8 U 

Blank space Indicates that the sample was not analyzed for this particular parameter_ 
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003-TW-Pll-01 
Shallow 

09/09/97 

OU3 
Pll 

0.2 U 

9.7 

3690 

5 UR 

3 U 

13500 J 

1 U 

2 U 

6.3 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (llg/L) 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROETHENE (TOTAL) 

1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOMETHANE 

CARBON DISULFIDE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-l,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

DIBROMOCHLOROMETHANE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-PI2-01 GW-Ol GW-02 DUP-03 GW-03 
Shallow Shallow Shallow Shallow Shallow 
08/10/97 04/17/95 04/17195 04/17195 04/07/95 

OU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
P12 SB-01fTW-01 SB-04fTW-02 SB-04fTW-02 SB-06fTW-03 

GW-02 

0.6 J 1000 U 9 100 U 9 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

1.8 1000 U 22 16 9 

1.4 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

12000 180 160 100 

1 U 1000 U 10 U 100 U 10 U 

5 UR 1000 U 10 U 270 10 U 

5 UR 1000 U 10 U 100 U 10 U 

5 U 1000 U 10 U 100 U 10 U 

5 UR 1000 U 17U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 UJ 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 31 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

4.8 

1 U 1000 U 10 U 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 
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1 I 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

VOLATILES (J.lg/L) 

ETHYLBENZENE 

M+P-XYLENES 

METHYLENE CHLORIDE 

O-XYLENE 

STYRENE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENES, TOTAL 

SEMIVOLATILES (J.lg/L) 

1,2,4-TRICHLOROBENZENE 

1,2-DlCHLOROBENZENE 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2'-OXYBIS(1-CHLOROPROPANE) 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMETHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P12·01 GW·01 GW-02 OUP-03 GW'{)3 
Shallow Shallow Shallow Shallow Shallow 
08/10/97 04/17/95 04/17195 04/17/95 04/07/95 

OU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
P12 SB-01/TW-01 SB-04/TW-02 SB-04/TW-02 SB-06/TW-03 

GW'{)2 

1 U 1000 U 10 U 100 U 10 U 

1 U 

2 U 1000 U 10 U 100 U 10 U 

1 U 

1 U 1000 U 10 U 100 U 10 U 

3.8 160 5 100 U 10 U 

1 U 1000 U 10 U 100 U 10 U 

0.5 J 

1 U 1000 U 10 U 100 U 10 U 

210 140000 1200 1200 1700 

0.3 U 1000 U 10 U 100 U 10 U 

1000 U 10 U 100 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 

27 U 25 U 25 U 25 U 25 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 5 10 U 10 U 10 U 

11 U 25 U 25 U 25 U 25 U 

2 U 10 U 10 U 10 U 10 U 

2 U 10 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

1 1 



SAMPLE NUMBER 

DEPTH 

SAMPLE DATE 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (J.lg/L) 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,S-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 

BIS(2-CHLOROETHOXY)METHANE 

ANAL YTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P12-01 GW-Ol GW-02 OUP-03 GW-03 
Shallow Shallow Shallow Shallow Shallow 

08/10/97 04/17/95 04/17/95 04/17/95 04/07/95 

OU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
P12 SB-Ol/TW-Ol SB-04/TW-02 SB-04/TW-02 SB-OS/TW-03 

GW-02 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

3 U 2 10 U 10 U 10 U 

27 U 25 U 25 U 25 U 25 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

27 U 25 U 25 U 25 U 25 U 

27 U 25 U 25 U 25 U 25 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 11 10 U 10 U 10 U 

27 U 25 U 25 U 25 U 25 U 

27 U 25 U 25 U 25 U 25 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U -10 U 10 U 10 U 10 U 

1 U 10 U 10 U 10 U 10 U 

1 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

5 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

SEMIVOLATILES (~g/L) 

BIS(2-CHLOROETHYL)ETHER 

BIS(2-CHLOROISOPROPYL) ETHER 

BIS(2-ETHYLHEXYL)PHTHALA TE 

BUTYLBENZYL PHTHALATE 

CARBAZOLE 

CHRYSENE 

DI-N-BUTYL PHTHALATE 

DI-N-OCTYL PHTHALATE 

DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 

DlETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDENO(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE 

NAPHTHALENE 

NITROBENZENE 

PENTACHLOROPHENOL 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003·TWP12·01 GW-01 GW-02 DUP-03 GW-03 
Shallow Shallow Shallow Shallow Shallow 
08/10/97 04/17/95 04/17/95 04/17/95 04/07/95 

OU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
P12 SB-01/TW-01 SB-04/TW-02 SB-04/TW-02 SB-06/TW-03 

GW-02 

1 U 10 U 10 U 10 U 10 U 

11 U 

1 J 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 10 U 10 U 10 U 10 U 
-

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

1 U 10 U 10 U 10 U 10 U 

1 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

2 U 10 U 10 U 10 U 10 U 

1 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 25 U 25 U 25 U 25 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

1 I 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION 

LOCATION 
FIELD DUPLICATE OF: 

SEMIVOLATILES (lJg/L) 

PHENANTHRENE 

PHENOL 

PYRENE 

PYRIDINE 

PCBs (1J9/L) 

AROCLOR-l016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

METALS (lJg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TWP 12-0 1 GW-01 GW-02 OUP-03 GW-03 
Shallow Shallow Shallow Shallow Shallow 
08/10/97 04/17/95 04/17195 04/17195 04/07/95 

OU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
P12 SB-01/TW-01 SB-04/TW-02 SB-04/TW-02 SB-06/TW-03 

GW-02 

11 U 10 U 10 U 10 U 10 U 

11 U 10 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 10 U 

11 U 

0.52 U 1 U 1 U 1 U 

1 U 2 U 2 U 2 U 

052 U 1 U 1 U 1 U 

0.52 U 1 U 1 U 1 U 

0.52 U 1 U 1 U 1 U 

0.52 U 1 U 1 U 1 U 

0.52 U 1 U 1 U 1 U 

253 19400 8500 6280 8450 

19 U 50 U 50 U 50 U 50 U 

10.1 J 11 4.2 3.8 3.9 

138 380 154 142 137 

0.3 1 U 1 U 1 U 1 U 

2 U 3.7 U 3 U 3 U 5.6 U 

162000 132000 215000 187000 144000 

12.8 U 286 24.4 U 25.1 U 28.9 U 

2 U 23.8 12.2 10.6 12.7 

3 U 172 28.7 U 24.9 U 43.1 J 

5 U 291 10 U 10 U 10 U 

18100 J 27000 14100 10400 15300 

Blank space indicates that the sample was not analyzed for this particular parameter. 
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SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (J.lg/LI 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

GENERAL CHEMISTRY 

ANALYTICAL RESULTS FOR UNFILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003·TW·P12·01 GW-01 GW-02 DUP-03 GW-03 
Shallow Shallow Shallow Shallow Shallow 

08/10/97 04/17/95 04/17195 04/17195 04/07/95 

OU3 EAST PLATING EAST PLATING EAST PLATING EAST PLATING 
P12 SB-011TW-01 SB-041TW-02 SB-041TW-02 SB-061TW-03 

GW-02 

1 U 10 2.3 2.3 5.1 J 

34000 J 47900 65700 57000 42100 

475 J 993 1520 1250 862 

0.2 U 0.14 U 0.14 U 0.13 U 0.1 U 

4 U 63.6 U 24.9 U 24.3 U 38.9 U 

3540 9430 6610 5470 6430 

5 UR 4 U 4 U 4 U 33.3 

3 U 5 U 5 U 5 U 5 U 

13100 J 89100 10100 8950 9960 

1 U 5 U 5 U 5 U 5 U 

2 U 53.9 30.4 22.6 33.7 

9.6 U 159 36.8 U 26.1 U 31.8 U 

7.53 6.95 6.95 7.34 

Blank space indicates that the sample was not analyzed for this particular parameter. 

1 1 



SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-003-F1 003-TW-004-F1 003-TW-006-F1 003·TW·OO7·F1 
Shallow Shallow Shallow Shallow 

07/14/97 07/22/97 07/09/97 08/21/97 

OU3 OU3 OU3 OU3 
AOC03 AOC04 AOC06 AOC07 

18 U 18 U 18 U 18 U 

19 U 19 UJ 19 U 19 U 

1.5 U 1 U 1 U 1 U 

53.8 J 35.4 J 91.5 J 11.9 U 

0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 

169000 J 265000 J 130000 J 156000 J 

10.3 13.4 6 U 10 

2 U 5.7 U 7.1 U 4.5 U 

3 U 3 U 3 U 3 U 

5070 J 5160 J 12300 J 1070 J 

1 UJ 1 U 1 UJ 1 UJ 

42800 J 81200 J 26000 J 29200 J 

675 J 1090 J 1520 J 807 J 

0.2 U 0.2 U 0.2 U 0.2 U 

6.4 8.8 J 30.9 12.3 

2800 5930 4920 2850 J 

1 UJ 1 UJ 1 UJ 1 UJ 

3 U 3 U 3 U 3 U 

7850 J 13800 J 22800 J 9100 

1 UJ 1 UJ 1 UJ 1 UJ 

2 U 2.3 U 2 U 2 U 

18.6 U 24.9 U 43.9 J 7.5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

003·TW-008-F1 003·TW-013·F1 
Shallow Shallow 
07/21/97 07/15/97 

OU3 OU3 
AOC08/AOC09 AOC13/AOC14 

18 U 18 U 

19 U 19 U 

1 U 2.1 U 

39.8 J 35.7 J 

0.3 U 0.3 U 

2 U 2 U 

106000 J 135000 J 

6.3 10.2 

2 U 7.1 U 

3 U 3 U 

1110 J 1750 J 

1 U 1 UJ 

25600 J 22100 J 

117 J 1300 J 

0.2 U 0.2 U 

4 U 8 

2580 3950 

47 J 5 UJ 

3 U 3 U 

11100 J 8630 J 

1 UJ 1 U 

2.5 U 2 J 

23.3 U 7.5 J 



SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (llg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-O 15-F 1 003-TW-016-F1 003-TW-017-F1 003-TW-018-F1 

Shallow Shallow Shallow Shallow 
09/22/97 07/26/97 07/25/97 07/26/97 

OU3 OU3 OU3 OU3 
AOC15 AOC16 AOC17 AOC18 

26 U 18 U 18 U 18 U 

16 U 19 U 19 U 19 U 

1 U 1 U 1 U 1 U 

14.7 55.7 J 78.6 J 55.2 J 

0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 

74400 196000 J 193000 J 171000 J 

6 U 13 12 10.2 

5 U 7 7.2 9 

3 U 3 U 3 U 3 U 

1350 J 2690 J 4270 J 3070 J 

1 U 1 U 1.1 1 U 

18100 42600 J 31600 J 37700 J 

131 J 1080 J 1610 J 2920 J 

0.2 U 0.2 U 0.2 U 0.2 U 

5 U 33.7 J 20.6 U 24.6 

2480 4590 4400 4370 

49 J 1 UJ 1 UJ 1 U 

3 U 3 U 3 U 3 UJ 

9550 J 9350 J 11800 J 6240 J 

1 UJ 1 U 1 U 1 U 

2 U 2.2 U 2 U 2 U 

7.7 U 20.4 U 12.9 U 18.4 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

2 

003-TW-023-F 1 003-lW-026-F1 

Shallow Shallow 
08/09/97 09/20/97 

OU3 OU3 
AOC23 AOC26 

18 U 26 U 

19 U 16 U 

1 U 3.5 

56 59.1 J 

0.4 0.3 U 

2 U 2 U 

107000 148000 

11.6 U 6 U 

2 U 5 U 

3 U 3 U 

1560 J 13400 J 

1 U 1 U 

25700 J 43900 

739 J 872 J 

0.2 U 0.2 U 

4 U 5 U 

3350 4080 

21 J 1 UJ 

3 U 3 U 

7710 J 13400 J 

1 UJ 1 U 

2 U 2 U 

6.1 U 10.7 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (J,lg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-027-F1 003-TW-028-F 1 003-TW-029-F 1 003-TW-030-F 1 

Shallow Shallow Shallow Shallow 

08/22/97 09/16/97 09/15/97 08/23/97 

OU3 OU3 OU3 OU3 

AOC27 AOC28 AOC29 AOC30 

18 U 26 U 26 U 18 U 

19 U 16 U 16 U 19 U 

1 U 1.7 J 1 U 1 U 

43 J 35.8 J 56.6 J 27.9 J 

0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 

78700 J 112000 J 68300 J 52000 J 

7.2 11.8 8.1 7.2 

2 U 5 U 5 U 2 U 

3 U 5.2 U 6.7 U 3 U 

1320 J 2080 J 448 J 528 J 

1 UJ 1 U 1 U 1 UJ 

16400 J 25800 J 15700 J 10700 J 

53.8 J 751 J 31.6 J 20.4 J 

0.2 U 0.2 U 0.2 U 0.2 U 

4 U 5 U 5 U 4 U 

2620 J 2910 3140 2280 J 

31 J 1 UR 15.8 J 22.5 J 

3 U 3 U 3 U 3 U 

10500 7760 J 44100 J 38300 

1.9 J 1.8 U 2.6 U 1.4 J 

2 U 2.7 U 2 U 2 U 

8 U 4.5 U 4.1 U 7.3 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

3 

003-TW-DP1-F3 003-TW-032-F1 

Shallow Shallow 

08/23/97 08/26/97 

OU3 OU3 

AOC30 AOC32 

003-TW-030-F1 

18 U 18 U 

19 U 19 U 

1 U 1 U 

28.8 J 35 J 

0.3 U 0.3 

2 U 2 U 

51600 J 137000 J 

7.2 13.8 

2 U 13.8 U 

3 U 3 U 

524 J 1950 J 

1 U 1 U 

10700 J 25000 J 

23 J 1520 J 

0.2 U 0.2 U 

4 U 14.6 

2230 J 3670 J 

14.7 J 1 UJ 

3 U 3 U 

39800 18800 

1 UJ 1 UJ 

2 U 2 U 

9 U 6.1 U 



SAMPLE NUMBER 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-033-F 1 003-TW-034-F 1 003-TW-035-Fl 003-TW-036-F 1 

Shallow Shallow Shallow Shallow 
09/08/97 07/29/97 07/28/97 08/12/97 

OU3 OU3 OU3 OU3 
AOC33 AOC34 AOC35 AOC36 

26 U 18 U 18 U 18 U 

16 U 19 U 19 U 19 U 

1 U 22.9 J 1 U 2.9 

55.4 J 127 J 65.6 J 32.4 

0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 

87100 J 163000 J 81600 J 48100 

13.2 12.6 6.3 6 U 

5 U 2 U 2 U 5.3 

3.2 U 3 U 3 U 3 U 

846 J 1850 J 753 J 391 J 

1 U 1 U 1 U 1 U 

20900 J 37000 J 15100 J 10100 J 

26.6 J 25.8 J 26.1 J 76.1 J 

0.2 U 0.2 U 0.2 U 0.2 U 

5 U 4 U 4 U 4.1 

4270 3930 J 3750 J 4940 

67.4 J 49.9 J 16.1 J 131 J 

3 U 3 U 3 U 3 U 

34800 J 28900 J 43500 J 109000 J 

1.8 U 1 UJ 1 UJ 1 UJ 

2 U 2.4 2 U 3.1 

4 U 9.8 U 6.8 U 8 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

4 

003-TW-037-Fl 003-TW-038-F 1 

Shallow Shallow 
08/06/97 07/23/97 

OU3 OU3 
AOC37 AOC38 

18 U 18 U 

19 U 19 U 

1 U 1 U 

112 85.2 J 

0.3 0.3 

2 U 2 U 

216000 180000 J 

19 U 10.1 

4.5 13.1 J 

3 U 3 U 

3940 J 4610 J 

1 U 1 U 

39200 J 48800 J 

2200 J 1490 J 

0.2 U 0.2 U 

6.3 9.1 

5350 3740 

116 J 5 UJ 

3 U 3 U 

16100 J 11600 J 

1 UJ 1 UJ 

2.5 3.4 U 

8.9 U 21.7 U 



SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-039-F 1 003-TW-046-F1 003-TW-047-F1 003-TW-DP1-F5 

Shallow Shallow Shallow Shallow 
09/25/97 09/19/97 09/23/97 09/23/97 
OU3 OU3 OU3 OU3 
AOC39 AOC46 AOC47 AOC47 

003-TW-047-F1 

26 U 26 U 26 U 26 U 

16 U 16 U 16 U 16 U 

1 J 1 U 1 U 1 U 

36.6 J 44.4 J 113 110 

0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 

175000 J 63600 202000 201000 

11.6 6 U 13.4 13.1 

6.5 5 U 5 U 5 U 

3.3 3 U 3 U 3 U 

987 J 391 J 1840 J 1850 J 
1 U 1 U 1 U 1 U 

49600 J 15200 50100 48500 

851 188 J 678 J 678 J 

0.2 U 0.2 U 0.2 U 0.2 U 

13.8 5 U 8.4 U 11.7 U 

4620 3690 3640 3650 

1 UJ 31 J 1 UJ 1 UJ 

3 U 3 U 3 U 3 U 

11300 J 53500 J 110000 J 105000 J 

1 UJ 1 U 1 UJ 1 UJ 

2 U 2 U 2 U 2 U 

11.6 U 9.3 U 10.1 U 9.2 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

5 

003-TW-050-F 1 003-TW-054-F 1 

Shallow Shallow 
09/24/97 08/04/97 

OU3 OU3 
AOC50 AOC54 

26 U 18 U 

16 U 19 U 

1 U 1 U 

56 J 96.1 J 
0.3 U 0.3 U 

2 U 2 U 

190000 J 149000 J 
8.8 9.9 

5 U 2 U 

3 U 3 U 

2560 J 2090 J 
1 UJ 1 U 

34300 J 29600 J 

920 152 J 

0.2 U 0.2 U 

5 U 4.5 

3980 4120 J 

1 UJ 5 UJ 

3 U 3 U 

15300 J 38800 J 

1 UJ 1 UJ 

2.2 U 2 U 

14.5 U 14.1 U 



SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (\Jg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-055-F 1 003-TW-058-F 1 003-TW-063-F 1 003-TW-068-F 1 

Shallow Shallow Shallow Shallow 
08/24/97 08/20/97 08/05/97 09/21/97 

OU3 OU3 OU3 OU3 
AOC55 AOC58 AOC63 AOC68 

18 U 18 U 18 U 26 U 

19 U 19 U 19 U 16 U 

1 U 1 U 1 U 2.5 

110 J 24.9 J 35 63.9 J 

0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2.2 U 2 U 

139000 J 77000 J 112000 204000 

111 10.5 U 15.7 U 10.7 

2.1 U 2 U 2.4 5 U 

3 U 3 U 3 U 3 U 

1760 J 844 J 1300 J 2180 J 

1 U 1 U 1 U 1 U 

23200 J 20400 J 23600 J 48800 

284 J 532 J 62.4 J 369 J 

0.2 U 0.2 U 0.2 U 0.2 U 

8.6 4 U 4 U 5 U 

4590 J 3480 2150 2410 

78.8 J 78.4 22.8 J 1 UJ 

3 U 3 U 3 U 3 U 

50100 19800 J 13800 J 52100 J 

3.6 U 1 U 1 U 1 UJ 

2 U 2 U 2.5 2 U 

8.7 U 7 U 6.1 U 12.6 U 

Blank space Indicates that the sample was not analyzed for this particular parameter. 

6 

003-TW-070-F1 003-TW-071-F 1 

Shallow Shallow 
09/04/97 09/18/97 

OU3 OU3 
AOC70 AOC71 

26 U 26 U 

16 U 16 U 

1 U 1 U 

84.3 J 66.1 J 

0.3 U 0.3 U 

2 U 2 U 

226000 J 134000 

12.1 6.2 

6.6 5 U 

3 U 3 U 

4570 J 1870 J 

1 U 1 U 

46100 J 34900 

1440 J 1000 J 

0.2 U 0.2 U 

10.2 5 U 

3580 2860 

1 UJ 1 UJ 

3 U 3 U 

9300 J 8030 J 

1 UJ 1 U 

2 U 2 U 

8.8 U 10.5 U 



SAMPLE NUMBER: 
DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 
LOCATION: 
FIELD DUPLICATE OF: 

METALS (1J9/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003·TW·073·F1 003· TW ·OP 1·F 1 003·TW·074-F1 003-MS-280-F1 
Shallow Shallow Shallow Deep 
07/24/97 07/24/97 07/27/97 02/17/98 

aU3 aU3 aU3 aU3 
AOC73 AOC73 AOC74 MS-28D 

003-TW-073-F1 

18 U 18 U 18 U 28 U 

19 U 19 U 19 U 14 U 

1.4 1 U 1 U 1 U 

87.7 J 88.9 J 56.4 J 43.6 J 

0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 1.9 U 

185000 J 186000 J 124000 J 128000 J 

13.1 13.8 6.3 10.8 

8.2 8.5 6.2 3.9 U 

3 U 3 U 3 U 3.9 U 

3610 J 2770 J 1640 J 1290 J 

1.2 1 U 1 U 0.8 UJ 

40200 J 40300 J 20000 J 49400 J 

1590 J 1550 J 927 J 407 

0.2 U 0.2 U 0.2 U 0.2 U 

23.8 J 22.1 U 19.1 4.3 U 

4250 4260 4080 J 2510 

1 UJ 1 UJ 1.3 U 1 UJ 

3 U 3 U 3 U 3.7 U 

17300 J 17400 J 11200 J 14500 J 

1 U 1 U 1 UJ 1.8 U 

2.5 U 2.3 U 2 U 2.9 U 

24.8 U 24.6 U 8.8 U 13.8 U 

Blank space indicates that the sample was not analyzed for this particular parameter_ 

7 

003-MS-281-F 1 003-MS-28S-F1 
Intermediate Shallow 
02/11198 02/11/98 

aU3 aU3 
MS-281 MS-28S 

28 U 28 U 

14 U 14 U 

1 U 1 U 

4.7 U 47.7 J 

0.3 U 0.3 U 

1.9 U 1.9 U 

48300 J 179000 J 

4.5 U 12.1 

3.9 U 3.9 U 

3.9 U 3.9 U 

4690 J 2280 J 

0.8 UJ 0.8 UJ 

30600 J 33900 J 

212 1280 

0.44 0.2 U 

4.3 U 4.6 

4280 2990 

1 UJ 1 UJ 

3.7 U 3.7 U 

14900 J 11900 J 

1.8 U 1.8 U 

2.9 U 2.9 U 

28.7 J 16.8 J 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (lJg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS-29D-F 1 003-MS-291-F1 003-MS-29S-F 1 003-MS-30D-F1 
Deep Intermediate Shallow Deep 
02/16/98 02/16/98 02/16/98 03/03/98 

OU3 OU3 OU3 OU3 
MS-29D MS-291 MS-29S MS-30D 

28 U 28 U 28 U 28 U 

14 U 14 U 14 U 14 U 

1 U 1.1 1 U 1 U 

63.9 J 45.4 J 37.9 J 42.4 J 

0.3 U 0.3 U 0.3 U 0.3 U 

1.9 U 1.9 U 1.9 U 1.9 U 

118000 J 171000 J 166000 J 210000 

9.1 17.7 11.4 18.2 

3.9 U 3.9 U 3.9 U 7.6 U 

3.9 U 3.9 U 3.9 U 3.9 U 

171 J 5030 J 575 J 2510 J 

0.8 UJ 0.8 UJ 0.8 UJ 0.8 U 

45400 J 44900 J 41600 J 66300 

339 648 892 588 

0.2 U 0.2 U 0.2 U 0.2 U 

4.3 U 4.3 U 11.2 4.3 U 

2580 2860 5100 2990 

1 UJ 1 UJ 1 UJ 5 UJ 

3.7 U 3.7 U 3.7 U 3.7 U 

28200 J 5790 J 25500 J 12100 

1.8 U 1.8 U 1.8 U 9 UJ 

2.9 U 2.9 U 2.9 U 2.9 U 

17.7 J 87.8 J 16.4 J 5.4 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

8 

003-MS-301-F1 003-MS-30S-F 1 
Intermediate Shallow 

02/24/98 02/24/98 

OU3 OU3 
MS-301 MS-30S 

28 U 28 U 

14 U 14 U 

1 U 1 U 

64.2 J 28.9 J 

0.3 U 0.3 

1.9 U 1.9 U 

156000 J 98600 J 

9.4 11.8 

3.9 U 3.9 U 

3.9 U 4.1 

1380 J 56.7 U 

0.8 U 0.8 U 

47300 J 22500 

814 J 3.8 

0.2 U 0.2 U 

4.3 U 4.3 U 

3010 2320 

1 UJ 5.7 U 

3.7 U 3.7 U 

16900 J 12900 J 

1.8 U 1.8 U 

2.9 U 2.9 U 

13.3 U 22.8 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003·MS-31O-F1 003-MS·311-F 1 003-MS-31 S-F 1 003-MS-320-F1 
Deep Intermediate Shallow Deep 
02/26/98 02/18/98 02/17/98 03/02/98 

aU3 aU3 aU3 aU3 
MS-31D MS-311 MS-31S MS-32D 

28 U 28 U 28 U 28 U 

14 U 14 U 14 U 14 U 

1 U 3 2.6 1 U 

52.3 J 30.3 J 86.5 J 59.7 J 

0.3 U 0.3 U 0.3 U 0.3 U 

1.9 U 1.9 U 1.9 U 1.9 U 

136000 J 371000 J 214000 J 117000 

8.1 22 20.1 6.8 

3.9 U 3.9 U 3.9 U 3.9 U 

3.9 U 3.9 U 3.9 U 3.9 U 

1520 J 5770 J 2410 J 763 J 

0.8 U 0.8 UJ 0.8 UJ 0.8 U 

54700 J 109000 J 56800 J 43900 

317 J 1740 1580 345 

0.2 U 0.2 U 0.2 U 0.2 U 

4.3 U 4.3 U 32.2 4.3 U 

3130 3790 4810 2310 

1 UJ 5 UJ 1 UJ 1 UJ 

3.7 U 3.7 U 3.7 U 3.7 U 

29100 J 8600 J 12200 J 29600 

1.8 U 1.8 U 1.8 U 45 UJ 

2.9 U 2.9 U 2.9 U 2.9 U 

15.6 U 13.5 U 21.4 J 5.4 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

9 

003-MS-321-F 1 003-MS-OP2-F2 
Intermediate Intermediate 

03/02/98 03/02/98 

aU3 aU3 
MS-321 MS-321 

003-MS-321-F1 

28 U 28 U 

14 U 14 U 

8.6 8.9 

87 J 90 J 

0.3 U 0.3 U 

1.9 U 1.9 U 

212000 219000 

15.2 16.3 

3.9 U 3.9 U 

3.9 U 3.9 U 

8700 J 8990 J 

0.8 U 0.8 U 

61500 63700 

849 878 

0.2 U 0.2 U 

4.3 U 4.3 U 

2620 2780 

5.1 J 5 UJ 

3.7 U 3.7 U 

17400 18000 

1.8 UJ 9 UJ 

2.9 U 2.9 U 

4.9 U 4.4 U 



SAMPLE NUMBER 

DEPTH: 
SAMPLE DATE: 
INVESTIGATION: 

LOCATION: 
FIELD DUPLICATE OF: 

METALS (llg/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANAL YTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-MS·32S-F 1 003-MS-330-F 1 003-MS-331-F 1 003-MS-OP2-F 1 
Shallow Deep Intermediate Intermediate 
02/27/98 02/26/98 02/25/98 02/25/98 

OU3 OU3 OU3 OU3 
MS-32S MS-33D MS-331 MS-331 

003-MS-331-F1 

28 U 28 U 28 U 28 U 

14 U 14 U 14 U 14 U 

6.5 J 1 U 1.3 U 1 U 

54.4 J 26.8 J 77.3 77.3 

0.3 U 0.3 U 0.3 U 0.3 U 

1.9 U 1.9 U 1.9 U 1.9 U 

206000 J 135000 J 185000 J 185000 J 

15.3 9.7 19.3 9.7 

3.9 U 3.9 U 3.9 U 3.9 U 

3.9 U 3.9 U 3.9 U 3.9 U 

4660 J 818 J 6230 J 6220 J 

0.8 U 0.8 U 0.8 U 0.8 U 

51000 J 54900 J 67300 J . 67900 J 

906 J 157 J 643 J 643 J 

0.2 U 0.2 U 0.2 U 0.2 

4.3 U 4.3 U 4.3 U 4.3 U 

3950 3050 3730 3580 

1.3 U 2.3 U 1 UJ 5 UJ 

3.7 U 3.7 U 3.7 U 3.7 U 

39200 J 24300 J 128000 J 129000 J 

1.8 U 1.8 U 1.8 U 1.8 U 

2.9 U 2.9 U 3.4 2.9 U 

18.8 U 19.1 U 15.9 U 17.3 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

10 

003-MS-33S-F 1 003-TW-P01-F 1 
Shallow Shallow 
02/25/98 08/08/97 

OU3 OU3 
MS-33S P01 

48 U 18 U 

14 U 19 U 

1 U 1 U 

61.5 29.8 

0.3 0.3 U 

1.9 U 2 U 

88300 J 74400 

5.9 11.8 U 

3.9 U 2 U 

3.9 U 3 U 

757 J 721 J 

0.8 U 1 U 

19600 J 15700 J 

218 J 69 J 

0.2 U 0.2 U 

4.3 U 4 U 

3400 2170 

11.8 U 6.3 U 

3.7 U 3 U 

13100 J 5460 J 

1.8 U 1 U 

2.9 U 2 U 

17.7 U 7.2 U 



SAMPLE NUMBER: 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (~g/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P02·F 1 003-TW-P03-F1 003-TW-P04-F1 003-TW-P05-F1 
Shallow Shallow Shallow Shallow 
08/19/97 07/12/97 09/06/97 09/17/97 

OU3 OU3 OU3 OU3 
P02 P03 P04 P05 

18 U 18 U 26 U 26 U 

19 U 19 U 16 U 16 U 

1 U 1.5 J 1.6 1 U 

51.8 J 84.1 42.5 J 23.5 J 

0.3 U 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 

174000 J 172000 J 145000 J 97000 

14.4 U 12.9 7.5 8 

2.2 5.7 U 5 U 5 U 

3 U 3 U 3 U 3 U 

2950 J 3060 J 4380 J 1070 J 

1 U 1 UJ 1 U 1 U 

36400 J 37300 J 47000 J 23600 

443 J 1630 J 449 J 27.3 J 

0.2 U 0.36 U 0.2 U 0.2 U 

5.8 20.5 5 U 5 U 

4570 4370 3940 1700 

10.3 5 UJ 1 UJ 53.9 J 

3 U 3 U 3 U 3 U 

10900 J 15600 J 9010 J 10600 J 

1.5 U 1 UJ 1 U 1 U 

2 U 3.2 U 2 U 2·U 

4.8 U 16.7 U 5.7 U 7.1 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

11 

003-TW -P06-F 1 003-TW-DP1-F2 
Shallow Shallow 
08/07/97 08/07/97 

OU3 OU3 
P06 P06 

003-TW-P06-F1 

18 U 18 U 

19 U 19 U 

4.1 4.3 

117 108 

0.3 U 0.3 U 

2 U 2 U 

221000 192000 

17U 22.4 U 

5.4 2.4 

3 U 3 U 

4070 J 2030 J 

1 U 1 U 

40600 J 40200 J 

2270 J 194 J 

0.2 U 0.2 U 

4.8 4 U 

5630 3910 

1 UJ 1 UJ 

3 U 3 U 

16800 J 14300 J 

1 1 UJ 

2 U 4 

8.7 U 7.4 U 



SAMPLE NUMBER 

DEPTH: 

SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FIELD DUPLICATE OF: 

METALS (~9/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P07-F 1 003-TW -P08-F 1 003-TW -P09-F 1 003-TW-P10-F1 
Shallow Shallow Shallow Shallow 

07111/97 09103/97 08/24/97 09/05/97 

OU3 OU3 OU3 OU3 
P07 P08 P09 P10 

18 U 26 U 18 U 26 U 

19 U 16 U 19 U 16 U 

1 U 1.6 1 U 6.9 

27.8 J 45.8 J 75 J 65.3 J 

0.3 0.3 U 0.3 U 0.3 U 

2 U 2 U 2 U 2 U 

121000 J 182000 J 185000 J 137000 J 

6.7 13.8 15.8 7.2 

2 U 8.3 2 U 5 U 

3 U 3 U 3.8 3 U 

1360 J 2240 J 2230 J 6620 J 

1 UJ 1 U 1 U 1 U 

29300 J 43500 J 33100 J 38100 J 

1480 J 2070 J 533 J 634 J 

0.2 U 0.2 U 0.2 U 0.2 U 

4.1 24.5 8.2 5 U 

3600 4600 3620 J 2650 

39.2 J 1 UJ 16.9 J 1 UJ 

3 U 3 U 3 U 4.6 U 

11600 J 11900 J 55800 18800 J 

1 U 1 UJ 1 UJ 1 UJ 

4.2 U 2 U 2 2 U 

14.5 U 10.8 U 11.4 U 5.5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

12 

003-TW-DP1-F4 003-TW-P11-F1 
Shallow Shallow 

09/05/97 09/09/97 

OU3 OU3 
P10 P11 

003-TW-P10-F1 

26 U 26 U 

16 U 16 U 

8 5.2 J 

66.2 J 71.4 J 

0.3 U 0.3 U 

2 U 2 U 

141000 J 131000 J 

6.3 13.9 

5 U 5 U 

3 U 3 U 

6860 J 1230 J 

1 U 1 U 

38900 J 57900 J 

657 J 2820 J 

0.2 U 0.2 U 

5 U 7.1 

2700 3820 

1 UJ 5 UR 

3.1 U 3 U 

18900 J 13900 J 

1 UJ 1.8 U 

2 U 3.1 U 

4.5 U 5.3 U 



SAMPLE NUMBER 

DEPTH: 
SAMPLE DATE: 

INVESTIGATION: 

LOCATION: 

FiElD DUPLICATE OF: 

METALS (1-I9/L) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEl 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

ANALYTICAL RESULTS FOR FILTERED GROUNDWATER 
NIROP FRIDLEY, MINNESOTA 

003-TW-P12·F1 GW-01-F GW-02-F DUP-03-F 
Shallow Shallow Shallow Shallow 
08/10/97 04/17/95 04/17/95 04/17/95 

OU3 EAST PLATING EAST PLATING EAST PLATING 
P12 SB-01 fTW-01 SB-04fTW-02 SB-04fTW-02 

GW-02-F 

18 U 46.5 U 370 44 U 

19 U 50 U 50 U 50 U 

7.2 4.9 2 U 2 U 

138 147 100 89.9 

0.3 U 1 U 1 U 1 U 

2 U 6.1 U 6 U 3 U 

163000 91500 182000 194000 

11.7 U 5 U 5 U 5 U 

2.2 12.2 9 U 9 U 

3 U 23.6 18.8 21.1 

17700 J 50.5 U 348 44.7 U 

1 U 2 U 2 U 2 U 

34000 J 30200 55500 58500 

472 J 201 890 947 

0.2 U 0.14 U 0.14 U 0.13 U 

4 U 20.9 U 15.4 U 9 U 

3580 5730 4610 4640 

5 UR 4 U 4 U 4 U 

3 U 5 U 5 U 5 U 

13000 J 90800 9010 9640 

1 UJ 5 U 5 U 5 U 

2 U 5 U 5 U 5 U 

6.7 U 5 U 5 U 5 U 

Blank space indicates that the sample was not analyzed for this particular parameter. 

13 

GW-03-F 
Shallow 

04/07/95 1 1 

EAST PLATING 
SB-06fTW-03 

35 U 

50 U 

2 U 

47.1 U 

1 U 

3 U 

153000 

5 U 

9 U 

6 U 

41.1 U 

2 U 

42600 

199 

0.13 U 

9 U 

5480 

36.7 

5 U 

11500 

5 U 

5 U 

5 U 



APPENDIX F 

DATA VALIDATION 



DATA VALIDATION SUMMARY 

F.1.0 INTRODUCTION 

REVISION 1 
AUGUST 1999 

All analytical.data from samples sent to the fixed base laboratory (Laucks Testing Laboratories, Inc.) as 

part of the NIROP Fridley Remedial Investigation were subjected to data validation. Data validation is an 

objective systematic process in which analytical data are reviewed against a set of criteria to ascertain the 

validity of the reported results and to identify for the data user the possible limitations of these results. 

The following section summarizes the various aspects of the data validation process. 

F.2.0 GENERAL DATA VALIDATION PROCEDURES 

All data generated using United States Environmental Protection Agency (U.S. EPA) Contract Laboratory 

Program (CLP) methods were validated in accordance with the U.S. EPA Region V Standard Operating 

Procedures (SOPs) for Validation of CLP Organic and Inorganic Data. Validation for non-CLP methods 

was performed in accordance with the Region V data validation SOPs to the greatest extent practicable in 

view of method-specific quality assurance/quality control (QNQC) requirements and criteria outlined in 

the NIROP Fridley Quality Assurance Project Plan (QAPP). 

The organic data validation process included consideration of the following: data completeness, holding 

time compliance, instrument performance checks such as mass spectral tuning ratios and gas 

chromatographiC (GC) performance evaluation mixture degradation, initial calibration data (minimum 

response factors and relative standard deviation), continuing calibration data (minimum response factors 

and percent differences), field QC and laboratory-generated blanks, internal standard area recoveries and 

retention time control, system monitoring compounds and surrogate spikes, matrix spikes and blank 

spikes, field duplicate precision, analytical sequence verification, chemical interferences, target 

compound identification (mass spectral and retention time criteria), target compound quantitation, and 

sample quantitation limits. 

The inorganic data validation process included consideration of the following: comparison of sample 

result forms to raw data, evaluation of preparation logs and measurement readout records for each type of 

analysis, holding times and sample preservation, calibration (initial calibration verification and continuing 

calibration recoveries), laboratory calibration blanks and preparation blanks, inductively coupled plasma 

(ICP) interference check sample recoveries, matrix spike recoveries, laboratory control sample recoveries, 

laboratory and field duplicate precision, ICP serial dilution accuracy, graphite furnace atomic absorption post 

digestion spike recoveries, duplicate burn precision, standard additions, field QC blanks, and verification of 

instrumental parameters (instrument detection limits, linear ranges, and rcp interelement correction factors). 
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AUGUST 1999 

The results of the validation process were summarized in SOG-specific technical reports consisting of a 

memorandum, a section of qualified analytical results, and a supporting documentation section which 

provided the rationale for changes and/or qualification of the data. These memoranda provided a detailed 

explanation of the results of the data validation review. Copies of the validation memoranda are included 

in Appendix F.2 of the RI report. All other data validation documentation is currently retained on file by 

Tetra Tech NUS, Inc. 

F.3.0 DATA VALIDATION QUALIFIERS 

As mentioned previously, the qualification of analytical data during the validation process (Le., the 

application of U, J, UJ, UR, and R quaiifiers) was conducted as required by Region V data validation 

SOPs. The addition of the data qualifiers to analytical results signifies the occurrence of QC 

noncompliances that have been noted during the course of data validation. The various data qualifiers 

are defined as follows: 

• !! - Indicates that the chemical was not detected at the numerical detection limit (quantitation limit) 

noted. Nondetected results from the laboratory are reported in this manner. This qualifier is added to 

a positive result (reported by the laboratory) if the detected concentration is determined to be 

attributable to contamination introduced during field sampling or laboratory analysis. 

• UJ - Indicates that the chemical was not detected. However, the detection limit (quantitation limit) is 

considered to be estimated based on problems encountered during laboratory analysis. 

• ~ - Indicates that the chemical was detected. However; the laboratory-reported quantity is considered 

to be an estimate of the concentration that is actually present in the sample. 

• UR - Indicates that the nondetected analytical result reported by the laboratory is considered to be 

unreliable or unusable and has been rejected. The chemical mayor may not be present. This 

qualifier is applied in cases of gross technical deficiencies (e.g., holding times missed by a factor of 

two times the specified limit, severe calibration noncompliance, and extremely low QC recoveries). 

• ~ - Indicates that the positive analytical result reported by the laboratory is considered to be 

unreliable and unusable and has been rejected. The chemical mayor may not be present. This 

qualifier is applied in cases of gross technical deficiencies. 
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The preceding data qualifiers may be categorized as indicative of major problems and minor problems. 

Major problems are defined as issues that result in the rejection of data, qualified with UR and R data 

validation qualifiers. These data are considered invalid and are not used for risk assessment and 

decision making. Minor problems are defined as issues resulting in the estimation of data, qualified with 

the U, j, and UJ validation qualifiers. Estimated analytical results are considered to be suitable for risk 

assessment and decision making purposes. 

F.4.0 SUMMARY OF DATA VALIDATION RESULTS 

A brief summary of the data validation results for the NIROP Fridley RI is provided in the following 

paragraphs. The overall percent completeness of the data (Le., the number of results determined to be 

valid divided by the total number of results planned) for the OU3 RI is 99.2%. Percent completeness 

calculated separately for soil and water matrices was 99.8 percent (soils) and 98.2 percent (waters). 

Therefore, the completeness objective for the project of 95 percent was met. The following subsections 

provide, for organic and inorganic analytical results, further detail regarding rejected results and their 

associated significance. These subsections also summarize results qualified as false positives based on 

evidence of laboratory and/or field blank contamination. A brief listing of the types of minor analytical 

deficiencies resulting in the qualification of data as estimated is also given. All validated analytical results 

for the RI are presented in Appendix E of the RI report (Analytical Database). 

Organics Analyses 

Table F-1 summarizes the contaminants detected in each type of field QC blank or laboratory blank. 

Positive results at concentrations less than the blank action level were qualified U, indicating that they are 

false positives attributable to field/laboratory blank contamination. Positive results at concentrations 

greater than the blank action level were qualified J, indicating that results are estimated based on 

field/laboratory blank contamination. Acetone, methylene chloride, bis(2-ethylhexyl)phthalate, and di-n

butylphthalate were frequently detected in laboratory blanks and field QC blanks. These compounds are 

common laboratory contaminants and were detected more often in laboratory blanks than in field QC 

blanks. Methylene chloride and acetone were not used in the field; therefore, laboratory sources are 

likely to be responsible forthe sporadic detection of low levels of these compounds in field QC blanks. 

Chloroform, bromodichloromethane, dibromochloromethane, and bromoform were detected most 

frequently in batch blanks and in the source water blanks comprised of the water used in the first stage of 

sampling equipment decontamination. These compounds are trihalomethanes (water supply treatment 

byproducts) related to the source water used for these blanks. 
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Other field QC blank contaminants were detected very infrequently and at trace concentrations below 

quantitation limits. Because trichloroethene was detected in only one source water blank and at a 

concentration of 0.2 ug/L, the single detection of this trace level (representing only one-fifth of the sample 

quantitation limit) does not suggest a significant or consistent problem in the field sampling equipment 

decontamination source water. 

Table F-1 

Organic Compounds Detected in Fixed Base Laboratory Blank Analyses 

NIROP Fridley, Minnesota 

Compound Field QC Blanks Laboratory Method Blanks 

Trip Source Batch Aqueous Solid 

Blanks Water Blanks Method Blanks Method Blanks 

Acetone X X X X X 

Methylene Chloride X X X X 

Chloroform X X X X 

Bromodichloromethane X X X 

Dibromochloromethane X 

Bromoform X 

Chloromethane X 

Trichloroethene X 

Toluene X X 

2-Hexanone X 

Diethyl Phthalate X X 

Di-n-butyl Phthalate X X X 

Bis(2-ethylhexyl) X X X 

Phthalate 

Di-n-octyl Phthalate X 

The primary cause of data rejection (R or UR qualifiers) was the occurrence during calibrations 

associated with aqueous samples only of initial and/or continuing calibration response factors for three 

ketones (acetone, 2-butanone, and 2-hexanone) that were below the 0.05 lower QC limit. These 

compounds have characteristically low response factors in the analytical method because their high water 

solubilities suppress their purge efficiencies in the analysis. The use of a 25 mL purge volume, as 

required for low-concentration volatile analysis, further decreases the purge efficiencies of these 

compounds. None of the media sampled (subsurface soil or groundwater) indicated 2-butanone or 2-

hexanone were present except very infrequently and/or at levels near or below quantitation limits. In 
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addition, many reported results for acetone were considered to be and qualified as nondetected due to -

blank contamination. Since all detections of these three ketones were several orders of magnitude below 

soil and groundwater benchmark criteria, it is not likely that the rejected nondetects mask the presence of 

significant concentration levels or represent a critical data gap at the NIROP Fridley site. 

In addition, in several samples analytical results for organic compounds were qualified as estimated, J or 

UJ, for observed noncompliances with initial and continuing calibrations (high percent relative standard 

deviation or percent difference in response factors) and high or low volatile matrix spike recoveries. In 

isolated cases, results were also qualified as estimated due to low volatile internal standard area 

recoveries, a high dual-column percent difference in PCB quantitation results, a low PCB surrogate 

percent recovery, and low semivolatile matrix spike recoveries. Results for one soil sample were qualified 

as estimated for semivolatiles and PCBs because of exceeded holding times before extraction and results 

for 1, 1-dichloroethene in a field duplicate pair were qualified estimated because of a high relative percent 

difference between the detected concentrations in the original and duplicate sample. Positive results 

reported at concentrations less than the Contract Required Quantitation Limit (CRQL) were also qualified 

as estimated. 

Data validation criteria often differ from the requirements of associated analytical methods. Therefore, 

although the laboratory met applicable analytical reqUirements, there were still calibration problems, low 

recoveries for matrix and surrogate spikes, low internal standard areas, and differences between 

duplicate analysis results and PCB dual column analysis results that caused the qualification of data but 

were not associated with improper laboratory practices or lack of adherence to laboratory methods. None 

of the minor problems that caused data to be qualified as estimated were antiCipated to be of significant 

concern at NIROP Fridley. 

Table F-2 summarizes the tentatively identified compounds (TICs) detected in each environmental 

medium sampled at NIROP Fridley. Although many of the samples were analyzed for volatiles only, most 

TICs were noted in the semivolatile fraction. TICs representing probable or possible constituents of 

hydrocarbon fuels were found in a small proportion of soil samples. 
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Table F-2 

REVISION 1 
AUGUST 1999 

Summary of Tentatively Identified Compounds (TICs) 
NIROP Fridley, Minnesota 

Reported TIC Soil Groundwater Interpreted Significance 
Mon . . Temporary 
Wells Wells 

Class Alkanes (Saturated All are probable or possible fuel 
Hydrocarbons), such as: components 
dodecane X 
undecane X 
dimethyl octane X 
trimethyl hexane X 
tridecane X 
octane X 
nonane X 
methyl nonane X 
methyl octane X 
methyl decane X 
dimethyl heptane X 
unknown alkane X X 

unknown hydrocarbon X 

Class Cycloalkanes (Cyclic All are probable or possible fuel 
Hydrocarbons), such as: components 
butyl cyclohexane X 
1,1,3-trimethylcyclohexane X 
propyl cyclohexane X 
cyclohexanone X 
substituted cyclohexane X 
decahydronaphthalene X 

Alkyl-Su bstituted Aromatic All are probable or possible fuel 
Hydrocarbons, such as: components 
propyl benzene X 
unknown trimethyl benzene X 
C4 substituted benzene X 
C5 sUbstituted benzene X 

Other Substituted Cyclic 
Hydrocarbons, such as: 
limonene X a monoterpene plant metabolite 
cholesterol X a steroid (secondary metabolite) 
unknown substituted benzene X X 
caprolactam X a cyclic amide, a nylon monomer 
1 H-indene isomer X Associated with other PAHs 
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Table F-2 
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Summary of Tentatively Identified Compounds (TICs) 
NIROP Fridley, Minnesota 

Reported TIC Soil Groundwater Interpreted Significance 
Mon. Temporary 
Wells Wells 

Alkyl-Substituted Polyaromatic 
Hydrocarbons (PAHs), such as: 
1-methylnaphthalene X Associated with other PAHs 
C2 naphthalene X Associated with other PAHs 
C3 naphthalene X Associated with other PAHs 
methyl phenanthrene X Associated with other PAHs 

C2 phenanthrene X Associated with other PAHs 
unknown PAH X Associated with other PAHs 

Oxygen-Substituted Aromatic 
Hydrocarbons, such as: 
methyl benzaldehyde X 
benzaldehyde X 
acetophenone X 
phosphoric acid, triphenyl ester X 
2,4-dimethyl-2-phenyl-1,3- X 
dioxolane 

Derivatives of Organic Acids 
and Phenols: 
unknown phthalate X a plasticizer 
acetic acid, butyl ester X 
methyl benzoic acid X 
unknown organic acid X 
ethyl phenol X 
Sulfur-Containing Compounds: 
molecular sulfur, 88 X X X 
dibenzothiophene X sometimes associated with 

PAHs 
methyldibenzothiophene X sometimes associated with 

PAHs 
Nitrogen-Substituted Aromatic 
Hydrocarbons, such as: 
N-propylbenzamide X an amide 
Miscellaneous: 
2-ethylhexanol X an alcohol 
unknown alcohol X 
Bromacil X an herbicide 
Chlorofluorocarbons: 
1,1 ,2-trichloro-1 ,2,2- X a common freon solvent 
trifluoroethane 
trichloromonofluoromethane X a common freon solvent 
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Table F-2 

REVISION 1 
AUGUST 1999 

Summary of Tentatively Identified Compounds (TICs) 
NIROP Fridley, Minnesota 

Reported TIC Soil Groundwater Interpreted Significance 
Mon. Temporary 
Wells Wells 

Known or Probable Laboratory 
Artifacts (Contaminants): 
perfluorotributylamine (FC43) X Compound used in tuning mass 

spectrometer 
octamethylcyclotrisiloxane X GC column bleed 
pentamethylcyclotrisiloxane X GC column bleed 
Known or Probable Laboratory 
Artifacts (Contaminants): 
dodecamethylcyclotrisiloxane X GC column bleed 
hexamethylcyclotrisiloxane X GC column bleed 
cyclohexanone X reaction artifact of cyclohexene 

used in GPC cleanup 
aldol condensate X X X reaction artifact of acetone 

solvent from sample extraction 

The possible fuel-related TICs were categorized as alkanes (saturated hydrocarbons), cycloalkanes 

(cyclic hydrocarbons), and alkyl-substituted aromatic hydrocarbons. In addition, a few soil samples also 

contained lighter and mid-molecular weight alkyl-substituted polyaromatic hydrocarbons (PAHs), which 

may also be related to mid-weight oils or fuels. 

While TIC results are not considered to be accurate for quantitative risk assessment or decision making, 

the lighter-boiling range constituents of fuels can still be adequately characterized in NIROP Fridley 

samples by the volatile and semivolatile target compound results, which generate quantitative data for the 

more important constituents of concern such as benzene and naphthalene. Similarly, the mid-boiling 

range components of hydrocarbon oils/fuels are representatively characterized by the target compound 

analysis of the semivolatile fraction, which includes several common PAH compounds that have been 

studied and classified as to their potential carCinogenic properties or non-cancer toxicities. Therefore, the 

fuel-related constituents of soil samples can be evaluated using the data for target compounds of the 

same chemical classes as the detected TICs, which provides sufficient information for risk assessment or 

for comparisons to chemical-specific regulatory criteria. 

TICs belonging to other miscellaneous chemical classes were detected at very low frequencies and were 

found in soil samples at concentrations generally restricted to the low tens to the low hundreds of parts

per-billion (J..Ig/kg). Miscellaneous TICs were categorized as substituted cyclic hydrocarbons, oxygen

substituted aromatic hydrocarbons, derivatives of organic acids and phenols, sulfur-containing 

compounds, nitrogen-substituted aromatic hydrocarbons, and chlorofluorocarbons. Several of these TICs 
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are considered potentially naturally occurring, including the cyclic hydrocarbons limonene, cholesterol, 

and molecular sulfur. Other substances are potentially related to anthropogenic compounds, including an 

unknown phthalate (a plasticizer), the herbicide Bromacil, the fluorocarbons 1,1 ,2-trichloro-1 ,2,2-

trifluoroethane and trichloromonofluoromethane, and a surfactant (triphenyl ester of phosphoric acid). 

The highly infrequent detections of certain oxygen-substituted aromatic TICs mayor may not be 

anthropogenic in nature because secondary metabolic products and biological· degradation pathways 

cannot be ruled out as plausible sources of these substances. These TICs include two alcohols, the 

organic acids ethyl phenol, methyl benzoic acid, an ester of acetic acid, and the oxygen-substituted 

aromatic hydrocarbons benzaldehyde, methyl benzaldehyde, acetophenone, and 2,4-dimethyl-2-phenyl-

1,3-dioxolane. The oxygen-substituted aromatics were generally found at levels restricted to the low tens 

to low hundreds of parts-per-billion. Most oxygen-substituted aromatic hydrocarbons have only low to 

moderate toxicity; therefore, it is unlikely that the lack of accurate quantitative results for these TICs would 

represent a significant data gap that might underestimate the potential for future health risks at the 

NIROP Fridley site. 

Several TICs found in subsurface soil and groundwater samples are among chemicals that were also 

detected in laboratory and field QC blanks or are common laboratory reagents or byproducts thereof. 

The TICs detected in NIROP Fridley samples that are considered to be known or probable laboratory 

artifacts include perfluorotributylamine, several alkyl-substituted cyclotrisiloxanes, cyclohexanone, and 

aldol condensates of acetone. Because these substances are known laboratory artifacts they should not 

be assumed to be present in any of the samples in which they were detected. 

Inorganic Analyses 

Table F-3 summarizes the contaminants detected in each type of field QC blank or laboratory blank. 

Positive results at concentrations less than the blank action level were qualified U, indicating that they are 

false positives attributable to field/laboratory blank contamination. Positive results at concentrati~ns 

greater than the blank action level were qualified J, indicating that results are estimated based on 

field/laboratory blank contamination. Nondetect (U) qualifiers were applied to one or more samples for 

each of the metals listed in Table F-3, except for magnesium, for which all results were greater than the 

respective action levels. Estimated (J) qualifiers were applied to one or more samples for each of the 

metals listed in Table F-3, except for cadmium, chromium, and silver, for which all results were less than 

the respective action levels. Common minerals were more frequently detected in laboratory blanks and 

field QC blanks. Other metals were detected on an infrequent basis in blanks. 
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Inorganic Parameters Detected in Fixed Base Laboratory Blank Analyses 
NIROP Fridley, Minnesota 

Compound Field QC Blanks Laboratory Method Blanks 
Source Batch Aqueous Solid 
Water Blanks Method Blanks Method Blanks 

Aluminum X X X 
Arsenic X X X 
Barium X X X 
Beryllium X X 
Cadmium X X 
Calcium X X X 
Chromium X X X 
Cobalt X X 
Copper X X 
Iron X X X 
Lead X X X 
Magnesium X X X 
Manganese X X X 
Nickel X X 
Potassium X X X 
Selenium X X 
Silver X X 
Sodium X X X 
Thallium X X 
Vanadium X X 
Zinc X X X 
Total Organic Carbon X 

The only cause of inorganic data rejection was the occurrence of matrix spike recoveries below 30 

percent for antimony in one SDG, selenium in four SDGs, and thallium in one SDG. Antimony and 

selenium results were rejected, qualified UR, in solid samples 003-SB-018-02, 003-SB-034-01, 003-SB-

034-03, 003-SB-035-01, 003-SB-035-02, 003-SB-054-01, 003-SB-054-02, 003-SB-074-01, 003-SB-074-

03, and 003-SB-DP1-02. Antimony results were rejected, qualified UR, in solid samples 003-SB-P02-01, 

003-SB-P02-03, 003-SB-058-01, 003-SB-058-03, and 003-SB-DP1-04. Selenium results were rejected, 

qualified UR, in aqueous samples 003-TW-026-01, 003-TW-028-01, 003-TW-033-01, 003-TW-046-01, 

003-TW-068-01, 003-TW-071-01, 003-TW-P11-01, 003-TW-P11-F1,003-TW-P12-01, 003-TW-P12-F1, 

003-AB-003-01, 003-AB-004-01, and 003-AB-005-01 and in solid samples 003-SB-037 -01, 003-SB-037-

03, 003-SB-063-01, 003-SB-063-03, 003-SB-P01-01, 003-SB-P01-02, 003-SB-P06-01, and 003-SB-P06-

03. Thallium results were rejected, qualified UR, in solid samples 003-SB-023-01, 003-SB-023-03, 003-

SB-P12-01, and 003-SB-P12-03. None of the data for the media sampled (soil or groundwater) indicated 

antimony, selenium, or thallium present except very infrequently and at levels well below risk-based 

screening levels. Therefore, there is no indication that the rejected antimony, selenium, and thallium data 

would represent a critical data gap at the NIROP Fridley site. 
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In several SDGs, analytical results for inorganic substances were qualified as estimated, J or UJ, for 

observed noncompliances involving matrix spikes and post digestion spikes. Soil matrix spike recoveries 

were below the lower 75 percent QC limit for antimony, arsenic, copper, lead, selenium, and cyanide, 

resulting in the qualification of associated positive and nondetect results as estimated. Soil matrix spike 

recoveries were less than 30 percent for lead and selenium, which also resulted in the qualification of 

positive results as estimated. Aqueous matrix spike recoveries were below the lower 75 percent QC limit 

for selenium, thallium, and cyanide, which similarly affected positive and nondetect results. Aqueous 

matrix spike recoveries were below the lower 30 percent QC limit for selenium, which also resulted in the 

qualification of associated positive results as estimated. Soil matrix spike recoveries were above the 

upper 125 percent QC limit for arsenic, lead, manganese, and mercury, resulting in the qualification of 

associated positive results as estimated. Aqueous matrix spike recoveries were above the upper 125 

percent QC limit for iron and sulfate, resulting in the qualification of associated positive results as 

estimated. The matrix spike recoveries were validated using the U.S. EPA and Region V SOPs for 

inorganic analyses. These SOPs specify an acceptable range of 75% to 125% for matrix spike 

recoveries associated with analysis using CLP methodologies (which also specify a 75% to 125% range). 

~owever, the MPCA preferred range is 80% to 120%. Upon review of the data using the range as 

speCified by the MPCA, some samples may be biased low if the recoveries were below the MPCA 

recovery range. It should be noted that all LCSs fell within the acceptable range of 80% to 120%. 

Soil post digestion spike recoveries were below the lower 85 percent QC limit for selenium and thallium, 

resulting in the qualification of associated positive and nondetect results as estimated. Aqueous post 

digestion spike recoveries were below the low~r 85 percent QC limit for arsenic, lead, selenium, and 

thallium, which similarly affected positive and nondetect results. Soil and aqueous post digestion spike 

recoveries were above the upper 115 percent QC limit for arsenic, resulting in the qualification of 

associated positive results as estimated. 

In isolated cases, results were also qualified as estimated due to serial dilutions, laboratory duplicates, 

field duplicates, interference check standards, and method of standard additions. Field duplicate relative 

percent differences (RPDs) exceeded control limits for soil for barium, chromium, lead, and manganese, 

resulting in the qualification of associated positive results as estimated. Field duplicate RPDs exceeded 

control limits for water for zinc, which similarly affected positive results. Laboratory duplicate RPDs 

exceeded control limits for soil for calcium, chromium, copper, iron, lead, magnesium, manganese, and 

mercury and control limits for water for aluminum. Serial dilution percent differences (PDs) exceeded the 

10 percent control limit in aqueous samples for barium, manganese, and zinc and in soil samples for 

aluminum, barium, calcium, iron, magnesium, manganese, and zinc. Associated positive results were 

qualified J, estimated, for this problem. Several positive results for selenium were qualified J, estimated, 
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because of correlation coefficients less than the QC limit of 0.995 in the method of standard addition 

analysis of these samples. 

Interference check standards indicated a potential bias in positive and nondetect results for antimony, 

cobalt, and nickel in soil and water samples containing calcium at levels which were similar to the 

concentration of this mineral in the interference check standard. Similarly, interference check standards 

indicated a potential bias in results for antimony, cobalt, and silver in soil samples containing iron at levels 

which were similar to the concentration of this mineral in the interference check standard. 

Hexavalent chromium was qualified as estimated, UJ, in one sample for which the holding time slightly 

exceeded the maximum holding time requirement. 

As previously noted, data validation criteria often differ from the requirements of associated analytical 

methods. Therefore, although the laboratory met inorganic analytical requirements with the exception of 

the one noncompliance with holding times noted above, there were still low and high recoveries for matrix 

spikes, low and high post digestion spikes, high serial dilution PDs, interference check sample biases, low 

correlation coefficients in method of standard addition analyses, and high RPDs in laboratory and field 

duplicate analysis results that caused the qualification of data but were not associated with improper 

laboratory practices or lack of adherence to laboratory methods. Only one type of major problem was 

associated with inorganic data (rejected antimony, selenium, and thallium nondetected results due to low 

matrix spikes), which, because of the generally low levels of these elements found in other samples, was 

not expected to be of significant concern at NIROP Fridley. In addition, none of the minor problems that 

caused inorganic data to be qualified as estimated were antiCipated to create data gaps or problems with 

data usability. 
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TO: MR. MARK SLADIC DATE: OCTOBER 13,1997 

FROM: BONNI J. SMATHERS COPIES: DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003 NIROP, FRIDLEY, MINNESOTA 

SAMPLES: 

OVERVIEW 

SDG BRF01 

10/Solid/ 

003-SB-003-01 003-SB-003-02 003-SB-006-01 
003-SB-006-03 003-SB-013-01 003-SB-013-02 
003-SB-P03-01 003-SB-P03-03 003-SB-P07-01 
003-SB-P07 -03 

121Aqueous/ 

003-BB-001-01 003-BB-002-01 003-TB-001-01 
003-TB-002-01 003-TB-003-01 003-TB-004-01 
003-TB-005-01 003-IW-003-01 003-TW-006-01 
003-TW-013-01 003-TW-P03-01 003-TW-P07-01 

The sample set for CTO 003, NIROP Fridley SDG BRF01 consists of ten (10) solid environmental samples, 
five (5) aqueous samples, two (2) bubble blanks and five (5) trip blanks. All samples were analyzed for 
Target Compound List (TCl) organics (volatile, semivolatile, and PCB compounds). No field duplicate pair 
was included in this SDG. SampleS 003-TW-P03-01 and 003-SB-013-01 were designated by the field crew 
for Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses. 

The samples were collected by Brown and Root Environmental on July 8th through July 15th, 1997 and 
analyzed by Laucks Testing Labs. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria, using Contract 
Laboratory Program (CLP) Statement of Work (SOW) 8260 and 8270B analytical and reporting protocols. 
The data contained in this SDG were validated with regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• Initial/continuing calibrations 
• Laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Intemal Standard Performance 
• Matrix spike results 
• Blank spike results 
• Compound Identification 
• Compound quantitation 
• Detection limits 
• Tentatively identified compounds 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 
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acetone. Positive and non detected results are affected by this noncompliance. Positive results for acetone 
were qualified as estimated, (J), in the affected samples. 

Initial and Continuing Calibration Relative Response Factors (RRFs) for acetone and 2-butanone were less 
than 0.050. This noncompliance indicates a lack of instrument response. Positive and nondetected results 
are affected by this noncompliance. Positive results reported for these compounds were qualified as 
estimated, (J). Nondetected results reported for these compounds in the affected samples were considered 
unreliable and were rejected, (UR). 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for chloroethane, 
chloromethane, vinyl chloride, 1,2-dichloropropane, 2-butanone, 2-hexanone and 4-methyl-2-pentanone. 
Positive and nondetected results are affected by these noncompliances. Therefore, positive and 
nondetected results reported for the aforementioned compounds were qualified as estimated, (J) and (UJ), in 
the affected samples. 

The following contaminant was detected in the low level laboratory method blanks analyzed in this SDG: 

Blanks 

Methylene chloride" 
Acetone" 
Bromodichloromethane" 
Chloroform" 

Samples affected: All aqueous samples. 

Maximum Concentration 

1.6 ug/L 
4.2 ug/L 
0.3 ug/L 
26 ug/L 

"- Maximum concentration detected in a field quality control blank. 

Action Level 

16 ug/L 
42 ug/L 

3 ug/L 
130 ug/L 

The following contaminant was detected in the low level laboratory method blanks analyzed in this SDG: 

Blanks 

Methylene Chloride 

Samples affected: All soil samples. 

Blank Actions: 

Maximum Concentration Action Level 

4 ug/kg 40 ug/kg 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level: report value as estimated, (J). 
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Dilution factors, percent moisture and sample aliquot, were taken into consideration during the application of 
all action levels. Actions as indicated above were taken for methylene chloride and chloroform. It should be 
noted that field quality control blanks are not qualified based on field quality control blank contamination. 

Semivolatiles 

Continuing calibration Percent Differences (%Ds) greater than the 25% quality control limit were reported for 
bis(2-chloroisopropyl)ether, carbazole, pyridine, 4-nitroaniline, and 4-nitrophenol. Positive and nondetected 
results are affected by these noncompliances. Therefore, nondetected results for the aforementioned 
compounds were qualified as estimated, (UJ), in the affected samples. 

The following contaminant was detected in the low level laboratory method blanks analyzed in this SDG: 

Blanks 

bis(2-ethylhexyl)phthalate 
bis(2-ethylhexyl)phthalate 

Samples affected: All soil samples. 

Blank Actions: 

Maximum Concentration 

110 ug/kg 
1 ug/L 

Action Level 

550 ug/kg 
10 ug/L 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level: report value as estimated, (J). 

Dilution factors, percent moisture, and sample aliquot were taken into consideration during the application of 
all action levels. Actions as indicated above were taken for bis(2-ethylhexyl)phthalate. 

A low surrogate Percent Recovery (%R) was reported for terphenyl-d14 in sample 003-lW-P07-01. No 
action was taken since only one fractional surrogate was noncompliant. 

No problems were noted with the PCB fraction. 

Additional Comments 

Positive results for trichloroethene were reported at concentrations which exceeded the linear calibration 
range of the instrument in samples 003-TW-003-01 and 003-TW-006-01. Positive results for cis-1,2-
dichloroethene and trichloroethene in sample 003-TW-013-01 and for cis-1,2-dichloroethene, trichloroethene 
and trans-1,2-dichloroethene in sample 003-TW-P07-01 were also reported at concentrations which 
exceeded the linear calibration range of the instrument. As a result, the laboratory reanalyzed these samples 
at a dilution. The original analyses, with the exception of the exceeded results, were used in validation. The 
results for the aforementioned compounds from the diluted analysis were transposed over the original results 
and used in validation. . 

Positive results for benzo(a)anthracene, benzo(b)fluoranthene, f1uoranthene, phenanthrene, and 
pyrene were reported at concentrations which exceeded the linear calibration range of the instrument in 
sample 003-SB-P03-01. Consequently, the laboratory reanalyzed this sample at a dilution. The original 
analysis, with the exception of the exceeded results, were used in validation. The results for the 
aforementioned compounds from the diluted analysis were transposed over the original results and used in 
validation. 

Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified as estimated, 
(J). 

EXECUTIVE SUMMARY 
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Laboratory Performance Issues: Laboratory Performance Issues: An initial calibration %RSO greater 
than the 30% quality control limit was reported for the volatile compound acetone. An initial Calibration RRF 
less than 0.050 was reported for acetone and 2-butanone. Continuing calibration %Os greater than the 25% 
quality control limit were also reported for several volatile and semivolatile compounds. Methylene chloride 
was detected in the volatile laboratory method blanks. 

Other Factors Affecting Data Quality: A poor surrogate recovery was reported for terphenyl-d14 in the 
semivolatile fraction. 
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The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2194), US EPA Region V Standard Operating Procedures for Validation of Organic Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

'.~~~ 
Brown and Roo nvironmental 

Bonni J. Smathers 
Industrial Hygienist/Data Validator 

Joseph A Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2 Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



NIROP FRIDLEY 

SDG BRF01 

TABLE 1 - RECOMMENDATION SUMMARY 

,oC.d 

Sample No. VOA SVOA PES=f 

003-SB-003-01 A1 J 2.3.B A3 J6.B 

003-SB-003-02 A1 J 2.3.B A3 J7.B 

003-SB-006-01 A1 J 2.3.B N J6.B 

003-$B-006-03 A1 J 2.3.B N J6.B 

003-SB-013-01 A1 J 2,3,B N J 7,B 

003-SB-013-02 A1 J 2,3,B A3 J 7,B 

003-SB-P03-01 A1 J 2.3,B A3 J6.B 

003-SB-P03-03 A1 J 2,3,8 A3 J6 

003-SB-P07 -01 A1 J 2,3,8 A3 J6 

003-SB-P07 -03 A1 J 2.3,8 J6 

003-BB-001-01 J 1,8 R1 J5.8 

003-BB-002-01 J 1,8 R1 J5.B 

003-TB-001-01 J8 R1 
003-TB-002 -01 J8 R1 
003-TB-003-0 1 J8 R1 
003-TB-004-0 1 J8 R1 
003-TB-005-0 1 R1 
003-TW-003-01 J8 R1 N J5.8 

003-TW-006-0 1 R1 A3 J 4,8 

003-TW-013-01 J8 R1 J5 

003-TW-P03-01 J8 R1 J5.8 

003-TW-P07 -01 N J8 R2 J 5,8 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but qualify positive results for methylene chloride as nondetected, (U), as 
a result of laboratory blank contamination. 

Accept data, but qualify positive results for chloroform as nondetected, (U), as a result of 
laboratory blank contamination. 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as non detected , (U), 
as a result of laboratory blank contamination. 

Accept data, but qualify positive results for acetone as estimated, (J), as a result of an initial 
and continuing calibration response factor less than 0.05. 

Accept data, but qualify positive results for acetone as estimated, (J), as a result of an initial 
calibration %RSO greater than 30%. 

Accept data, but qualify positive and non detected results for chloroethane, chloromethane, 
vinyl chloride, 1,2-dichloropropane, 2-butanone, 2-hexanone, and 4-methyl-2-pentanone as 
estimated, (J) and (UJ), as a result of continuing calibration %Os greater than 25%. 

Accept data, but qualify non detected results for bis(2-chloroisopropyl)ether, carbazole, 
pyridine, 4-nitroaniline and 4-nitrophenol as estimated, (UJ), as a result of a continuing 
calibration %0 greater than 25%. 

Accept data, but qualify nondetected results for bis(2-chloroisopropyl)ether, carbazole, 
pyridine, and 4-nitroaniline as estimated, (UJ), as a result of a continuing calibration %0 
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Accept data, but qualify nondetected results for pyridine, 4-nitroaniline, bis(2-chloroispropyl) 
ether and/or 4-nitrophenol as estimated, (UJ), as a result of a continuing calibration %D 
greater than 25%. 

Accept data, but qualify nondetected results for pyridine as estimated, (UJ), as a result of a 
continuing calibration %D greater than 25%. 

Accept data, but qualify positive results reported below the CRQL as estimated, (J). 

Reject data and qualify nondetected results for acetone and 2-butanone as unreliable,(UR), 
as a result of initial and continuing calibration RRFs less than 0.050. 

Reject data and qualify nondetected results for acetone and 2-butanone as 
unreliable,(UR), as a result of a continuing calibration RRF less than 0.050. 



Fraction 

Volatile 

Semi volatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Substituted Benzene 

Unknown(s) 
Unknown aldol condensate(s) 
Unknown PAH(s) 
Unknown alkane(s) 
Unknown hydrocarbon 
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TO: M.SLADIC DATE: OCTOBER 21, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF01 

10/Soilsi 
003-SB-003-01 
003-SB-013-01 
003-S8-P07-01 

7/Aqueous/ 
003-88-001-01 
003-TW-013-01 

003-58-003-02 
003-58-013-02 
003-S8-P07 -03 

003-88-002-01 
003-TW-P03-01 

003-58-006-01 
003-S8-P03-01 

003-TW-003-01 
003-TW-P07 -01 

003-58-006-03 
003-S8-P03-03 

003-TW-006-01 

The sample set for CTO 003, NIROP Fridley, SDG 8RF01, consists of ten (10) soil environmental samples and seven (7) 
aqueous environmental samples. No field duplicate pairs were included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by 8rown 
and Root Environmental on July 8,9,10,11,12,13,14 and 15 and analyzed by Laucks Testing Laboratories, Inc. under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and 
cyanide analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Fumace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

* 

* 
* 

* 

* 
* 

These data were evaluated based on the following parameters: 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Data Completeness 
Holding Times 
Calibration Verifications 
Laboratory 81ank Analyses 
ICP Interference Check Sample Results 
Laboratory Control Sample Results 
Matrix Spike Results 
Laboratory Duplicate Results 
ICP Serial Dilution Results 
GFAA Percent Relative Standard Deviation Results 
GFAA Post Digestion Spike Recovery Results 
Detection Limits 
Sample Quantitation 
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* All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratorv Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Maximum Action Action 
Analyte Concentration Level (aqueous) Level (soil} 
aluminum 43.8 ug/L 219 ug/L 43.8 mg/kg 
arsenic 1.9 ug/L 9.5 ug/L 1.9 mg/kg 
barium 1.9 ug/L 9.5 ug/L 1.9 mg/kg 
calcium 23.3 ug/L 116.5 ug/L NA 
calcium(1) 6.780 mg/kg NA 33.9 mg/kg 
cobalt 3.5 ug/L 17.5 ug/L 3.5 mg/kg 
iron 6.7 ug/L 33.5 ug/L 6.7 mg/kg 
magnesium 39.9 ug/L 199.5 ug/L 39.9 mg/kg 
potassium(1) 20.320 mg/kg NA 101.6 mg/kg 
selenium 1.1 ug/L 5.5 ug/L 1.1 mg/kg 
sodium(2) 38.600 ug/L 193 ug/L NA 
zinc(1) 1.280 mg/kg NA 6.4 mg/kg 
zinc(2) 4.00 ug/L 20.0 ug/L NA 

Samples affected: All 

(1) Maximum concentration present in a soil preparation blank. 

(2) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank 
contamination. Positive results less than the action level for aluminum, arsenic, calcium, cobalt, sodium and zinc have 
been qualified as nondetected "U". Positive results greater than the action level for aluminum, arsenic, barium, calCium, 
cobalt, iron, magnesium, potassium, selenium, sodium and zinc have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for manganese and mercury affecting the soil matrix were> 125% 
quality control limit. Positive results reported for the aforementioned analytes in the affected samples were qualified as 
estimated, "J". 

The MS %R for antimony affecting the soil matrix was < 75% quality control limit. Nondetected results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "UJ". 

The MS %R for selenium affecting the aqueous matrix was < 75% quality control limit. Positive results and nondetects 
reported for the aforementioned analyte in the affected samples were qualified as estimated, "J" and "UJ", respectively. 
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GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for lead was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-TW-003-01. The nondetected result reported for lead in the 
affected sample was qualified as estimated, ·UJ". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance 
was < 50% of the post digestion spike absorbance in samples 003-TW-006-01, 003-88-002-01, 003-TW-P03-01, 003-
TW-003-01 and 003-TW-013-01. The nondetected results reported for selenium in the affected samples were qualified 
as estimated, ·UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-006-01, 003-TW-P03-01, 003-TW-003-01, 003-TW-
013-01, 003-S8-006-01, 003-S8-006-03 and 003-S8-P07-01. The nondetected results reported for thallium in the 
affected samples were qualified as estimated, ·UJ". 

The Contract Required detection Limit (CRDL) Percent Recoveries (%Rs) for chromium, lead and mercury were outside 
the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recoveries for arsenic were outside the 85-115% quality control limits and the sample 
absorbance was < 50% of the post digestion spike absorbance in samples 003-S8-006-03, 003-S8-P07-01, 003-SB-P03-
03, 003-S8-003-02, 003-S8-013-01, 003-S8-013-02, 003-88-001-01,003-88-002-01 and 003-TW-P07-01. However, no 
validation actions were warranted as all results reported for arsenic in the affected samples were qualified as blank 
contamination. 

The GF AA Post Digestion Spike Recoveries for selenium were> 115% quality control limit and the sample absorbance 
was < 50% of the post digestion spike absorbance in samples 003-S8-006-01, 003-S8-P07-01, 003-S8-P03-01, 003-58-
P03-03, 003-S8-003-02, 003-S8-013-01 and 003-S8-013-02. However, no validation actions were warranted as all 
results reported for selenium in the affected samples were nondetects. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for antimony, manganese and mercury affecting the soil matrix 
were outside the 75-125% quality control limits. The MS %R for selenium affecting the aqueous matrix was < 75% 
quality control limit. The GFAA Post Digestion Spike Recoveries for lead (sample 003-TW-003-01), selenium (samples 
003-TW-006-01, 003-88-002-01, 003-TW-P03-01, 003-TW-003-01 and 003-TW-013-01) and thallium (samples 003-TW-
006-01, 003-TW-P03-01, 003-TW-003-01, 003-TW-013-01, 003-S8-006-01, 003-S8-006-03 and 003-S8-P07-01) were 
< 85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review'; September 
1993 and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide " (NFESC 
2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data reference herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and th Ity ssurance Project Plan (QAPP)." 

c-~: 
~row and Root Environmental ~~ 
Terri L. Solomon 
Chemist . 

. /' I 
/ / 

~. :awn an oot Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
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TABLE 1 - RECOMMENDATION SUMMARY 

, , , 
A J magnesium J 

3 2 
J manganese J 

1 1 2 
A J mercury J , 

J nickel 
1 

potassium J 

selenium 
J,,4,5 

1 , 
A J silver 

1 1 
sodium A J , , J5 A J thallium 
vanadium 

1 1 
J zinc J 
J5 cyanide 

C-49-10-7-140 

If the field is left blank, the qualifier is A - Accept all data, 

1 
A 

1 
J 

2 
J 

3 
J 

4 
J 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 

estimated, "J", 

Accept data but qualify positive results as estimated, "J", as a result of high MS %R affecting the soil 

matrix, 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low MS %R affecting the 

soil matrix, 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 

result of low MS %R affecting the aqueous matrix, 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low GFAA Post Digestion 
Spike Recoveries, 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-10-7-141 

TO: M. SLADIC DATE: OCTOBER 21, 1997 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF01 

S/Aqueousl 

003-TW-003-F1 
003-TW-P03-F1 

003-TW-006-F1 003-TW-013-F1 003-TW-P07 -F1 

The sample set for CTO 003, NIROP Fridley, SDG BRF01, consists of five (5) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for Dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and 
Root Environmental on July 9, 11, 12, 14 and 15 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analv' 
were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, lead, mercury, selenium and thallium were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using Graphite 
Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

* • Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 

* • Laboratory Control Sample Results 
• Matrix Spike Results 

* • Field Duplicate Results 
• ICP Serial Dilution Results 

* • GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 

* • Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method / preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum(1~ 
arsenic 
barium 
calcium(1) 
cobalt 
iron(1) 
magnesium(1) 
manganese 
selenium 
silver 
sodium 
vanadium 
zinc(1) 

Maximum 
Concentration 
107.6 ug/L 
1.9 ug/L 
2.8 ug/L 
92.900 ug/L 
2.5 ug/L 
37.500 ug/L 
·94.80 ug/L 
1.3 ug/L 
1.1 ug/L 
3.5 ug/L 
82.5 ug/L 
3.5 ug/L 
7.200 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
538 ug/L 
9.5 ug/L 
14.0 ug/L 
464.5 ug/L 
12.5 ug/L 
187.5 ug/L 
474 ug/L 
6.5 ug/L 
5.5 ug/L 
17.5 ug/L 
412.5 ug/L 
17.5 ug/L 
36.0 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive 
results less than the action level for arsenic, cobalt, vanadium and zinc have been qualified as nondetected nu". Positive 
results greater than the action level for barium, calcium, iron, magnesium, manganese, selenium, sodium and zinc have 
been qualified as estimated, "Jft. 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was < 75% quality control limit. Positive results and 
nondetects reported for the aforementioned analyte were qualified as estimated, "J" and "UJ", respectively. 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for lead was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-006-F1, 003-TW-P07-F1, 003-TW-P03-F1, 003-TW-
003-F1 and 003-TW-013-F1. The nondetected results reported for lead in the affected samples were qualified as 
estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance 
was < 50% of the post digestion spike absorbance in samples 003-TW-006-F1, 003-TW-003-F1 and 003-TW-013-F1. 
The nondetected results reported for selenium in the affected samples were qualified as estimated, "UJft . 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-006-F1, 003-TW-P03-F1 and 003-TW-003-F1. The 
nondetected results reported for thallium in the affected samples were qualified as estimated, "UJft . 
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Notes 

The Contract Required detection Limit (CRDL) Percent Recovery (%R) for lead was < 80% quality control limit. 
However, no validation actions are required as per Region V guidance. 

Sample 003-TW-P07-F1 was analyzed for selenium by Method of Standard Addition. 

Executive Summary 

Laboratory Perfonnance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for selenium was < 75% quality control limit. The GFAA Post 
Digestion Spike Recoveries for lead (samples 003-TW-006-F1, 003-TW-P07-F1, 003-TW-P03-F1, 003-TW-003-F1 and 
003-TW-013-F1), selenium (samples 003-TW-006-F1, 003-TW-003-F1 and 003-TW-013-F1) and thallium (samples 003-
TW-006-F1, 003-TW-P03-F1 and 003-TW-003-F1) were < 85% quality control limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 
1993 and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide " (NFESC 
2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified ir 
NFESC Guidelines and e Quality Assurance Project Plan (QAPP)." 

;own and Root Environmental ;I; ~ 
Terri L. Solomon 
Che . 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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1 
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1 
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mercury 
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If the field is left blank, the qualifier is A - Accept all data. 

1 
A 

1 
J 

2 
J 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 

result of low MS %R. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low GFAA Post Digestion 
Spike Recoveries. 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C49-10-7-145 

TO: M. SLADIC DATE: OCTOBER 21, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM, pH, 
SPOT TEST FOR OXIDATION REDUCTION POTENTIAL, FERROUS IRON AND SULFIDE 
CTO 003 - NIROP FRIDLEY 
SDG - BRF01 

SAMPLES: 4/Soils/ 

003-S8-006-01 003-S8-006-03 003-S8-013-01 003-S8-013-02 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG 8RF01, consists of four (4) soil environmental samples. No field 
duplicate pairs were included within this SDG. 

Samples 003-S8-006-01 and 003-S8-006-03 were analyzed for total organic carbon. Sample 003-S8-013-01 was 
analyzed for hexavalent chromium, pH, oxidation reduction potential, ferrous iron and sulfide. Sample 003-S8-013-02 
was analyzed for hexavalent chromium. The samples were collected by 8rown and Root Environmental on July 8 and 1 
1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities Engineering Service Center (NFr 
Quality Assurance/Quality Control (QA/QC) criteria. Total Organic Carbon analyses were conducted using Lloyd ~ .1 

Method. Hexavalent Chromium analyses were conducted using SW-846 method 306017196. PH analyses were 
conducted using SW-846 method 9045. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 8lank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratorv Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
13.8 mg/L 

Action 
Level (soil) 
69 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank 
contamination. Positive results greater than the action level for total organic carbon have been qualified as estimated, 
"J". 

Executive Summarv 

Laboratory Perfonnance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 
1993 and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 
2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

'"'" \ . 

J'k~ 
~, ' 

tl S~LA~Y\ 
Brown and Root Environmental 
Terri L. Solomon (-' 
Chemist / 

/·7~ / 
wn and Root Environmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1 . Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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Total organic carbon } 
Hexavalent chromium 
pH 
Oxidation reduction potential 
Ferrous iron 
Sulfide 

NIROP FRIDLEY 
SDG BRF01 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 

C-49-11-7 -001 

1 
J Accept data but qualify positive results in exceedance of the laboratory blank action level result as 

estimated, • J". 



Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-1 0-7 -220 

TO: M. SLADIC DATE: OCTOBER 31, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT:. INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF02 

SAMPLES: 3/Aqueousl 

003-TW-004-F1 003-TW-008-F 1 003-TW-038-F1 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF02, consists of three (3) aqueous environmental samples. No 
field duplicate pairs were included within this SDG. 

All samples were analyzed for Dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and 
Root Environmental on July 21, 22 and 23, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses 
were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, lead, mercury, selenium and thallium were conducted using Inductively 
Coupled Plasma (lCP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using Graphite 
Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

* • Data Completeness 
• Holding Times 

* • Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 

* • ICP Serial Dilution Results 
* • GFAA Percent Relative Standard Deviation Results 

• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 

* • Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method / preparation blanks at the following maximum 
concentrations: 

Analvte 
aluminum(1) 
barium 
calcium(1) 
cobalt 
iron(1) 
lead 
magnesium(1) 
manganese 
silver 
sodium 
vanadium 
zinc(1) 

Maximum 
Concentration 
107.6 ug/L 
2.8 ug/L 
92.900 ug/L 
2.5 ug/L 
37.500 ug/L 
1.5 ug/L 
94.80 ug/L 
1.2 ug/L 
3.5 ug/L 
82.5 ug/L 
3.5 ug/L 
7.200 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
538 ug/L 
14.0 ug/L 
464.5 ug/L 
12.5 ug/L 
187.5 ug/L 
7.5 ug/L 
474 ug/L 
6.0 ug/L 
17.5 ug/L 
412.5 ug/L 
17.5 ug/L 
36.0 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contaminatio' 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Po' 
results less than the action level for cobalt, vanadium and zinc have been qualified as nondetected "U". Positive n. ..; 
greater than the action level for barium, calcium, cobalt, iron, magnesium, manganese and sodium have been qualified 
as estimated, OJ". 

ICP Interference Check Sample Results 

The interfering analyte calcium was present in sample 003-TW-004-F1 at a concentration which was comparable to the 
level of calcium in the Interference Check Sample (ICS) solution. Several analytes namely antimony, barium, cadmium, 
cobalt, manganese, nickel and zinc were present in the ICS solution at concentrations which exceeded the Instrument 
Detection Lim'it (IDL). Interference affects exist for antimony, cobalt and nickel in the affected sample. The positive 
result reported for nickel and the nondetected result reported for antimony were qualified as estimated, ':.I" and \.JJ~ 
respectively. The positive result reported for cobalt received no validation flag as the result was qualified as blank 
contamination. 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was < 75% quality control limit. Positive results and 
nondetects reported for the aforementioned analyte were qualified as estimated, .J" and ·UJ", respectively. 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance 
was < 50% of the post digestion spike absorbance in samples 003-TW-004-F1 and 003-TW-038-F1. The nondetected 
results reported for selenium in the affected samples were qualified as estimated, ·UJ". 



MEMO TO: M. SLADIC C-49-1 0-7 -220 
DATE: OCTOBER 31, 1997 - PAGE 3 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-008-F1, 003-TW-004-F1 and 003-TW-038-F1. The 
nondetected results reported for thallium in the affected samples were qualified as estimated, ·UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and 
thallium reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project 
Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

Sample 003-TW-008-F1 was analyzed for selenium by Method of Standard Addition. 

The GFAA Post Digestion Spike Recovery for arsenic was> 115% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-TW-038-F1. However, no validation actions were required as 
the result reported for arsenic in the affected samples was nondetected. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: The interfering analyte calcium was present in sample 003-TW-004-F1. The 
MS %R for selenium was < 75% quality control limit. The GFAA Post Digestion Spike Recoveries for selenium (samples 
003-TW-004-F1 and 003-TW-038-F1) and thallium (samples 003-TW-008-F1, 003-TW-004-F1 and 003-TW-038-F1) 
were < 85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, 'EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review~ September 
1993 and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 
2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

a:: L/&:~{ ,-
.$rown and Root EnVironme~ntal h--
'Terri L. ~olo,n 
Che.£, 

/l 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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\ 
magnesium J 

J2 1 
manganese J 
mercury 

1 J2 
J nickel 

potassium 
l"4 selenium 

1 
J silver 

1 
sodium J 

1 1 J4 
A J thallium 

1 
vanadium A 

1 1 
J zinc A 

C-49-1 0-7 -220 

If the field is left blank, the qualifier is A - Accept all data. 

1 
A 

1 
J 

3 
J 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 

estimated, "J". 

Accept data but qualify positive results and nondetects, "J" and "UJ", respectively, as a result of ICP 
Interference. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 

result of low MS %R. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low GFAA Post Digestion 
Spike Recoveries. 



TO: 

FROM: 

MR. MARK SLADIC 

LINDA KARSONOVICH 

DATE: 

COPIES: 

OCTOBER 13,1997 

DVFILE 

SUBJECT: ORGANIC DATA VALIDATION· VOAlSVOAlPCB ORGANICS 
CTO 003, NIROP FRIDLEY, MINNESOTA 

SAMPLES: 

OVERVIEW 

SDG BRF02 

7/Soil/ 

003-SB-008-01 
003-SB-008-02 
003-SB-004-01 
003-SB-004-03 

9/Aqueous/ 

003-SW-001-0 1 
003-SW-002-01 
003-TW-008-01 

003-TB-006-0 1 
003-TB-007-01 

003-SB-DP1-01 
003-SB-038-0 1 
003-SB-138-03 

003-TW-004-0 1 
003-TW-038-01 

003-TB-008-0 1 
003-TB-009-0 1 

The sample set for CTO 003, NIROP Fridley, SDG BRF02 consists of seven (7) solid environmental 
samples, five (5) aqueous environmental samples and four (4) field quality control blanks. The samples, with 
the exception of the trip blanks (designated -TB-) , were analyzed for Target Compound List (TCl) volatile 
and semivolatile organic compounds. The environmental samples were also analyzed for PCBs. The trip 
blanks were analyzed for volatile compounds only. The field crew designated sample for Matrix Spike/Matrix 
Spike Duplicate (MS/MSD) analyses. The laboratory also analyzed blank spike samples. One field duplicate 
pair was included in this SDG (003-SB-004-01/003-SB-DP1-01). 

The samples were collected by Brown and Root Environmental on July 16th
, 21 st

, 22nd
, and 23m

, 1997 and 
analyzed by laucks Testing laboratory, Inc. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria using 
SW-846 Methods 8260 and ClP analytical and reporting protocols. The data contained in this SDG were 
validated with regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• Initial/continuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Duplicate Results 
• Blank Spike/Blank Spike Duplicate Results 
• Intemal Standard Performance 
• Compound Identification 
• Compound Quantitation 
• Detection Limits 
• Tentatively Identified Compounds 

The .symbol (~) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 



Volatiles 

Initial calibration Relative Response Factors (RRFs) less than the 0.05 quality control limit were reported for 
acetone, 2-butanone, and 2-hexanone. Positive and nondetected results are affected by these 
noncompliances. Positive and nondetected results reported in the affected samples were qualified as 
estimated, (J) and rejected, (UR). 

The aqueous initial calibration contained a %RSD for acetone that exceeded the 30% criterion. Positive 
results in the associated samples have been qualified as estimated, (J). 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for chloromethane, 
chloroethane, acetone, methylene chloride, 2-butanone, 1,2-dichloroethane, tetrachloroethene, and 
brornoform. Positive and nondetected results are affected by these noncompliances. Positive and 
nondetected results were qualified as estimated, (J) and (UJ), in the affected samples. 

Continuing calibration Response Factors (RFs) less than 0.05 were reported for acetone and 2-butanone. 
Positive and nondetected results are affected by these noncompliances. Positive and nondetected results 
reported for acetone and 2-butanone in the affected samples were qualified as estimated, (J) and rejected 
(UR). 

The following table summarizes the maximum concentration of volatile compounds detected in the laboratory 
method and field quality control blanks analyzed in this SDG. 

Compound 
Methylene Chloride 
Acetone 
Methylene Chloride 
Samples affected: 

Blank Actions: 

All 

Maximum 
Concentration 

4 ~g/kg 
5 ~g/L 
O. 4 ~g/L 

Action 
Level 
40 ~g/kg 
50 ~g/L 
4. 0 ~g/L 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level; report value and qualify as estimated, (J). 

A high Percent Recovery (%R) was reported for the surrogate bromofluorobenzene in matrix spike duplicate 
003-SB-DP1-01. No action was necessary since only one surrogate was noncompliant. 

. Dilution factors, percent solids and aliquots used for analysis were taken into consideration during the 
application of all action levels. Positive results reported for methylene chloride and acetone were qualified in 
the manner indicated by the blank action table. It should be noted that field quality control blanks are not 
qualified based on field quality control blank contamination. 

Dilutions were performed on samples 003-TW-004-01 (5X) and 003-TW-038-01 (2X) as the compounds cis-
1,2-dichloroethene and trichloroethene were above the linear range of the instrument. The results from the 
dilution for these two compounds (only) were transcribed over to the undiluted sample results. 

A water sample was not deSignated for matrix spike/matrix spike duplicate analysis on the chain of custody 
sheets and was not performed for this SDG. The laboratory did perform blank spike/blank spike duplicate 
analysis for water. 



Semivolatiles 

Continuing calibration %Ds greater than 25% were reported for pyri~ine, bis(2chloroisopropyl)ether~. 2-
nitroaniline, butylbenzylphthalate, 2-fluorophenol (surrogate), and 2,4,6-tnbromophenol (surrogate). Positive 
and nondetected results reported for the aforementioned target compounds in the affected samples were 
qualified as estimated, (J) and (UJ). 

The following table summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory method and field quality control blanks analyzed in this SDG. 

Compound 
Bis(2rethylhexyl)phthalate 
Bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 

26 ~g/Kg 
1 ~g/L 

Samples affected: All soils and aqueous samples. 

Blank Actions: 

Action 
Level 
260 ~g/Kg 
10 ~g/L 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action levei; report value and qualify as estimated, (J). 

Dilution factors and aliquots used for analysis were taken into consideration during the application of all action 
levels. Positive results reported for bis(2-ethylhexyl)phthalate were qualified in the manner indicated by the 
blank action table. 

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses of sample 003-SW-001-01yielded high %Rs for 
4-nitrophenol and low %Rs for acenaphthene. The positive result for acenaphthalene was qualified as 
estimated, (J). 

Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified as estimated, 
(J). 

Surrogate recovery of 2-flurophenol for samples 003-SB-004-01, 003-SBDP1-01, 003-S8-038-01, and 003-
S8-038-03 was calculated incorrectly. The recalculated recoveries were within the acceptance criteria and 
no further action was taken. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Initial and continuing calibration RRFs and %Ds outside than their 
respective quality control limits were reported for several volatile and semivolatile compounds. Methylene 
chloride, acetone, and bis(2-ethylhexyl)phthalate were detected in the laboratory method blanks. The 
MS/MSD analyses of sample 003-SW-001-01 yielded high %Rs for 4-nitrophenol and low %Rs for 
acenaphthene. Several surrogate recoveries were incorrectly calculated. 

Other Factors Affecting Data Quality: Methylene chloride was detected in the field quality control blanks. 
A high %R was reported for the surrogate bromofluorobenzene in sample 003-S8-DP1-01. 



The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2194), USEPA Region V Standard Operating Procedures for the Validation of Organic Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

"1 attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

~=>, c: =::' 
~d Root Environmental 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-SW-001-01 
003-SW-002-01 
003-lW-008-01 
003-lW-004-01 
003-lW-038-01 
003-T8-006-0 1 
003-T8-007-01 
003-T8-008-0 1 
003-T8-009-0 1 
003-S8-008-01 
003-S8-008-02 
003-S8-004-01 
003-S8-004-03 
003-S8-DP1-01 
003-S8-038-0 1 
003-S8-038-03 

NWIROP FRIDLEY 

SDG BRF02 

TABLE 1 - RECOMMENDATION SUMMARY 

VOA SVOA 

J6 R' J1.7 
J3.6 R' J' 

J6 R' J2.6 
R' A' J2.6 

J6 R' A' J' 
A' R' 
A' R' 

R' 
A2 R' 
N J5.6 A' J' 
N J4 A' J' 
N J4.6 A' J'.6 
N J4.6 A' 
N J6.6 A' J' 
A2 J4.6 A' J,.6 
N J4.6 A' J' 

PC8 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but replace positive results for methylene chloride with a revised detection limit 
and qualify as nondetected, (U), as a result of laboratory method blank contamination. 

Accept data, but replace positive results for methylene chloride and acetone with a revised 
detection limit and qualify as nondetected, (U), as a result of laboratory method blank 
contamination. 

Accept data, but replace positive results for methylene chloride a revised detection limit and 
qualify as nondetected, (U) and qualify reported positive for acetone as estimated (J), as a 
result of laboratory method blank contamination. 

Accept data, but replace positive results for bis(2-ethylhexyl)phthalate with a revised 
detection limit and qualify as nondetected, (U), as a result of laboratory method blank 
contamination. . 

Reject data, qualify nondetected results for acetone, and 2-butanone, as rejected, (UR) and 
qualify positive results as estimated, (J). 

Accept data, but qualify positive and nondetected results for pyridine as estimated, (J) and 
(UJ), as a result of initial and/or continuing calibration %RSDs and %Ds greater than their 
respective quality control limits. 

Accept data, but qualify positive and nondetected results for pyridine, bis(2-
chloroisopropyl)ether, 2-nitroaniline, and butylbenzylphthalate as estimated, (J) and (UJ), as 
a result of continuing calibration %Ds greater than their respective quality control limits. 

Accept data, but qualify positive results for acetone, 2-butanone, and 2-hexanone as 
estimated, (J) and (UJ), as a result of initial and continuing calibration %RSD and/or 
continuing calibration %D greater than 30% and 25%, respectively. 

Accept data, but qualify positive and nondetected results for chloromethane, chloroethane, 
acetone, methylene chloride, 2-butanone, and 1,2-dichloroethane as estimated, (UJ), as a 
result of continuing calibration %Ds greater than 25%. 
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Accept data, but qualify positive and nondetected results for acetone, methylene chloride, 
tetrachloroethene, and bromoform as estimated, (UJ), as a result of a continuing calibration 
%Ds greater than 25%. 

Accept data, but qualify positive results below the CRQL as estimated, (J). 

Accept data, but qualify positive result for acenaphthalene as estimated, (J), as a result of a 
low matrix spike recovery. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown(s) 

substituted benzene 
cyclotetrasiloxane, octamethyl
silanol, trimethyl
perfluorotributyamine 

Unknown(s) 
aldol condensate 
bromohydrocarbon 
organic acid 
bromacil 
benzamide, n-propyl 
1 ,3-dioxolane, 2,4-dimethyl-2-phthlate 
cyclotetrasiloxane, octamethyl 
cyclopentasiloxane, decamethyl 
cyclohexasiloxane, dodecamethyl 
PAH 
hydrocarbon 
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TO: M. SLADIC DATE: OCTOBER 31, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SU8JECT:. INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - 8RF02 

7/Soils/ 
003-S8-004-01 
003-S8-038-01 

5/Aqueous/ 
003-SW-001-01 
003-TW-038-01 

003-S8-004-03 
003-S8-038-03 

003-SW-002-01 

003-S8-008-01 
003-S8-DP1-01 

003-TW-004-01 

003-S8-008-02 

003-TW-008-01 

The sample set for CTO 003, NIROP Fridley, SDG 8RF02, consists of seven (7) soil environmental samples and five (5) 
aqueous environmental samples. One (1) field duplicate pair (003-SB-004-01 / 003-SB-DP1-01) was included within this 
SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The sampleswere collected by Brown 
and Root Environmental on July 16, 21, 22 and 23, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria. Metals and cyanide 
analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
* • Holding Times 

• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 

* • Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 

* • GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 

* • Detection Limits 
* • Sample Quantitation 
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* All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method / preparation blanks at the following maximum 
concentrations: 

Analvte 
aluminum 
aluminum(2) 
barium 
calcium 
calcium(2) 
cobalt 
copper(1) 
iron 
iron(2) 

lead 
magnesium 
magnesium(2) 
manganese 
potassium 
silver 
sodium 
thallium 
vanadium 
zinc(1) 
zinc(2) 

Maximum 
Concentration 
41.7 ug/L 
107.6 ug/L 
3.2 ug/L 
46.3 ug/L 
92.90 ug/L 
2.5 ug/L 
0.640 mg/kg 
18.0 ug/L 
37.500 ug/L 
1.5 ug/L 
52.7 ug/L 
94.800 ug/L 
1.3 ug/L 
136.7 ug/L 
3.5 ug/L 
82.5 ug/L 
1.3 ug/L 
3.5 ug/L 
2.320 mg/kg 
7.200 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
NA 
538 ug/L 
16.0 ug/L 
NA 
464.5 ug/L 
12.5 ug/L 
NA 
NA 
187.5 ug/L 
7.5 ug/L 
NA 
474 ug/L 
6.5 ug/L 
683.5 ug/L 
17.5 ug/L 
412.5 ug/L 
6.5 ug/L 
17.5 ug/L 
NA 
36.0 ug/L 

(1) 
Maximum concentration present in a soil preparation blank. 

(2) 
Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil) 
41.7 mg/kg 
NA 
3.2 mg/kg 
46.3 mg/kg 
NA 
2.5 mg/kg 
3.2 mg/kg 
18.0 mg/kg 
NA 
1.5 mg/kg 
52.7 mg/kg 
NA 
1.3 mg/kg 
136.7 mg/kg 
3.5 mg/kg 
82.5 mg/kg 
1.3 mg/kg 
3.5 mg/kg 
11.6 mg/kg 
NA 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank 
contamination. Positive results less than the action level for aluminum, calcium, cobalt, copper, iron, lead, sodium, 
thallium, vanadium and zinc have been qualified as nondetected "U". Positive results greater than the action level for 
aluminum, barium, calcium, cobalt, copper, iron, lead, magnesium, manganese, potassium, sodium, thallium, vanadium 
and zinc have been qualified as estimated, "J". 

ICP Interference Check Sample Results 

The interfering analyte calcium was present in sample 003-SB-038-03 at a concentration which was comparable to the 
level of calcium in the Interference Check Sample (ICS) solution. Several analytes namely antimony, barium, cobalt, 
manganese, sodium and zinc were present in the ICS solution at concentrations which exceeded the Instrument 
Detection Limit (IDL). Interference affects exist for antimony and cobalt in the affected sample. The positive result 
reported for cobalt and the nondetected result reported for antimony were qualified as estimated, ':.I" and UJ" 
respectively. 
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The interfering analyte calcium was present in sample 003-TW-004-01 at a concentration which was comparable to the 
level of calcium in the Interference Check Sample (ICS) solution. Several analytes namely antimony, barium, cadmium. 
cobalt, manganese, nickel and zinc were present in the ICS solution at concentrations which exceeded the Instrument 
Detection Limit (IDL). Interference affects exist for antimony, cobalt and nickel in the affected sample. The positive 
result reported for nickel and the nondetected result reported for antimony were qualified as estimated, ':.I" and UJ~ 
respectively. The positive result reported for cobalt received no validation flag as the result was qualified as blank 
contamination . 

. Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony and selenium affecting the soil matrix were < 75% quality 
control limit. Positive results anI!! nondetects reported for the aforementioned analytes in the affected samples were 
qualified as estimated, "J" and "UJ", respectively. 

The MS %R for lead affecting the soil matrix was < 30% quality control limit. Positive results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "J". 

The MS %R for cyanide affecting the aqueous matrix was < 75% quality control limit. Nondetected results reported for 
the aforementioned analyte in the affected samples were qualified as estimated, "UJ". 

Laboratory Duplicate Results 

Laboratory duplicate imprecision was noted for lead affecting the soil matrix. Positive results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "J". 

Field Duplicate Results 

Field duplicate imprecision was noted for soil sample pair 003-S8-004-01 / 003-S8-DP1-01 for lead. Positive results 
reported for the aforementioned analyte in the affected samples were qualified as estimated, "J". 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%D) for zinc affecting the soil matrix was greater than the 10% quality control 
limit. Positive results reported for the aforementioned analyte in the affected samples were qualified as estimated, "J". 

The ICP Serial Dilution %D for zinc affecting the aqueous matrix was greater than the 10% quality control limit. Positive 
results reported for the aforementioned analyte in the affected samples were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for arsenic was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-SW-002-01. The nondetected result reported for arsenic in 
the affected sample was qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for lead were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-SW-002-01, 003-TW-008-01 and 003-TW-004-01. The 
nondetected results reported for lead in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance 
was < 50% of the post digestion spike absorbance in samples 003-TW-004-01, 003-TW-038-01, 003-S8-DP1-01, 003-
S8-004-03, 003-S8-008-02, 003-S8-038-01, 003-S8-038-03 and 003-S8-008-01. The positive results and nondetects 
reported for selenium in the affected samples were qualified as estimated, "J" and "UJ", respectively. 
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The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-SW-001-01, 003-TW-008-01, 003-TW-004-01 and 003-
TW-038-01. The nondetected results reported for thallium in the affected samples were qualified as estimated, "UJ". 

Notes 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and 
thallium reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project 
Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

Sample 003-TW-008-01 was analyzed for selenium by method of standard addition. 

The Contract Required detection Limit (CRDL) Percent Recoveries (%Rs) for mercury and zinc were outside the 80-
120% quality control limit. However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recoveries for lead were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-SW-001-01 and 003-TW-038-01. However, no validation 
actions were warranted as all results reported for arsenic in the affected samples were qualified as blank contamination. 

Executive Summary 

Laboratory Perfonnance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The interfering analyte calcium was present in samples 003-S8-038-03 ar '" 

003-TW-004-01. The MS %Rs for antimony and selenium affecting the soil matrix were < 75% quality control limits. -
MS %R for lead affecting the soil matrix was < 30% quality control limit. The MS %R for cyanide affecting the aqL 

, matrix was < 75% quality control limit. Laboratory duplicate imprecision was noted for lead affecting the soil matnx. 
Field duplicate imprecision was noted for lead affecting the soil matrix. The ICP Serial Dilution %Ds for zinc affecting 
the aqueous and soil matrix were greater than the 10% quality control limit. The GFAA Post Digestion Spike Recoveries 
for arsenic (003-SW-002-01), lead (samples 003-SW-002-01, 003-TW-008-01 and 003-TW-004-01), selenium (samples 
003-TW-004-01, 003-TW-038-01, 003-S8-0P1-01, 003-S8-004-03, 003-S8-008-02, 003-S8-038-01, 003-S8-038-03 and 
003-S8-008-01) and thallium (samples 003-SW-001-01, 003-TW-008-01, 003-TW-004-01 and 003-TW-03B-01) were < 
85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, 'EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review~ September 
1993 and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 
2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (aAPP)." 

~ 

~ d, ScJQ~~~ 
Brown and Root Environmental 
Terri L. Solomon 
Chemist ,7 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF02 

TABLE 1 - RECOMMENDATION SUMMARY 

, , , 
aluminum A J magnesium J 

/3 1 
antimony manganese J 

arsenic 
J9 mercury 
1 2 

barium J nickel J 
1 

beryllium potas&ium J 

cadmium selenium /9 
1 1 

calcium A J silver 
1 1 

chromium sodium A J 
1 J1.2 1 J1.9 

cobalt A thallium A 
1 1 1 1 

copper A J vanadium A J 
1 1 1 J1.B 

iron A J zinc A 
1 J 1.4.6.7.9 5 

lead A cyanide J 

If the field is left blank, the qualifier is A - Accept all data. 

1 
A 

1 
J 

2 
J 

3 
J 

4 

J 

5 
J 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 

estimated, "J". 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 

result of ICP Interference. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 

result of low MS %R affecting the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of extremely low MS %R affecting 

the soil matrix. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low MS %R affecting the 

aqueous matrix. 

Accept data but qualify positive results as estimated, "J", as a result of laboratory duplicate imprecision 
affecting the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of field duplicate imprecision 
affecting the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of ICP Serial Dilution %0 > 10% 
affecting the soil and aqueous matrix. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 
result of low GFAA Post Digestion Spike Recoveries. 
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TO: M. SLADIC DATE: NOVEMBER 3, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF02 

5/Soils/ 

003-S8-004-01 
003-S8-DP1-01 

4/Aqueous/ 

003-88-001-01 

003-S8-004-03 003-S8-008-01 003-S8-008-02 

003-88-002-01 003-SW-001-01 003-SW-002-01 

The sample set for CTO 003, NIROP Fridley, SDG 8RF02, consists of five (5) soil environmental samples and four (4) 
aqueous environmental samples. One (1) field duplicate pair (003-S8-004-01 / 003-S8-DP1-01) was included within this 
SDG. 

All samples were analyzed for hexavalent chromium. Samples 003-S8-004-01, 003-S8-004-03 and 003-S8-DP1-01 were 
also analyzed for total organic carbon. The samples were collected by 8rown and Root Environmental on July 16, 21 and 
22, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QA/QC) criteria. Total organic carbon analyses were conducted using Lloyd Kahn 
Method. Hexavalent chromium analyses were conducted using SW-846 methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Detection Limits 

* • Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analvte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
8 mg/L 

Action 
Level (soil) 
40 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank 
contamination. Positive results greater than the action level for total organic carbon have been qualified as estimated, 
U J". 

Executive Summary 

Laboratory Perfonnance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, 'EPA Region V Standard Operating Procedures for Validation of CLP Inorganic RevieW; September 
1993 and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide H (NFEsr 
2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

, ( 

- \ c . ,\ (II 
J \ ~ tv-. :i. . _':ctC~llY"\ 

Brown and Root EnVironmental 
Terri L. Solomon 
Che' 7 

/ ~~. 
.. 7 

{ 
~rown and ot Environmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF02 

TABLE 1 - RECOMMENDATION SUMMARY 

C49-11-7 -001 

Total organic carbon 

If the field is' left blank, the qualifier is A - Accept all data. 

, 
J Accept data but qualify positive results in exceedance of the laboratory blank action level result as 

estimated, "J". 



APPENDIX A 
Qualified Analytical Results 



CT0003 - NIROP FRIDLEY 
SOIL DATA 
LAUCKS 
SDG: BRF02 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

CHROMIUM, HEXAVALENT 

GENERAL CHEMISTRY 

TOTAL ORGANIC CARBON 

oo3-SB-004-01 oo3-SB-DP1-Ol 
07/22197 07/22197 
9707721-02 9707721-05 
NORMAL NORMAL 
97.4 % 97.2% 

oo3-SB-004-01 

RESULT QUAL UNITS RESULT QUAL UNITS 

2.0 U MG/KG 2.0 U MG/KG 

1800 J MG/KG 1500 J MG/KG 

Page 1 

003-SB-004-03 oo3-SB-008-01 oo3-SB-008-02 
07/22197 07/21/97 07121197 
9707721-04 9707682-02 9707682-03 
NORMAL NORMAL NORMAL 
98.7% 98.4% 98.2% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

2.0 U MG/KG 2.0 U MG/KG 2.0 U MG/KG 

2200 J MG/KG 



CT0003 - NIROP FRIDLEY 
WATER DATA 
LAUCKS 
SDG: BRF02 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
aC_TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

CHROMIUM, HEXAVALENT 

003-BB-001-01 
07/16/97 

9707513-04 
NORMAL 
0.0% 

RESULT QUAL UNITS 

0.005 U MG/L 

003-BB-002-01 
07/16/97 

9707513-05 
NORMAL 
0.0% 

RESULT QUAL UNITS 

0.005 U MG/L 

Page 

003-SW-001-01 003-SW-002-01 
07/16/97 07/16/97 I 1 
9707513-02 9707513-03 
NORMAL NORMAL 
0.0% 0.0% 100.0% 

RESULT QUAL UNITS RESULT QUAL UNITS RESULT QUAL UNITS 

0.005 U MG/L 0.005 U MG/L I 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7 -062 

TO: M.SLADIC DATE: NOVEMBER 10,1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF03 

7/Soils/ 
003-S 8-0 16-0 1 
003-S8-018-01 

6/Aqueous/ 
003-A8-00 1-0 1 
003-IW-073-01 

003-S8-016-03 
003-S8-073-01 

003-88-003-01 
003-IW-DP1-01 

003-S8-017-01 
003-S8-073-03 

003-IW-016-01 

003-S8-017 -03 

003-IW-0 17 -01 

The sample set for CTO 003, NIROP Fridley, SDG 8RF03, consists of seven (7) soil environmental samples and six (6) 
aqueous environmental samples. One (1) field duplicate pair (003-IW-073-01/ 003-IW-DP1-01) was included within this 
SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by 8rown 
and Root Environmental on July 24, 25 and 26, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and cyanide 
analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 81ank Analyses 
• ICP Interference Check Sample Results 

* • Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
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• Detection Limits 
• Sample Quantitation 

.. - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum 
aluminum(1) 
barium 
beryllium 
calcium 
copper') 
iron 
magnesium 
manganese 
nickel 
potassium 
selenium 
sodium 
thallium 
vanadium 
zind'; 
zinc(2) 

Samples affected: 

Maximum 
Concentration 
24.7 ug/L 
8.300 mg/kg 
3.3 ug/L 
0.3 ug/L 
51.7 ug/L 
0.640 mg/kg 
5.9 ug/L 
57.8 ug/L 
2.1 ug/L 
4.6 ug/L 
209.6 ug/L 
1.0 ug/L 
48.6 ug/L 
1.3 ug/L 
2.7 ug/L 
2.320 mg/kg 
6.900 ug/L 

All 

Action 
Level (aqueous) 
123.5 ug/L 
NA 

. 16.5 ug/L 
1.5 ug/L 
258.5 ug/L 
NA 
29.5 ug/L 
289 ug/L 
10.5 ug/L 
23.0 ug/L 
1048 ug/L 
5.0 ug/L 
243 ug/L 
6.5 ug/L 
13.5 ug/L 
NA 
34.5 ug/L 

(1) 

Maximum concentration present in a soil preparation blank. 
(21 

Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil) 
NA 
41.5 mg/kg 
3.3 mg/kg 
0.3 mg/kg 
51.7 mg/kg 
3.2 mg/kg 
5.9 mg/kg 
57.8 mg/kg 
2.1 mg/kg 
4.6 mg/kg 
209.6 mg/kg 
1.0 mg/kg 
48.6 mg/kg 
1.3 mg/kg 
2.7 mg/kg 
11.6 mg/kg 
NA 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for aluminum, barium, beryllium, calcium, copper, nickel, sodium, thallium, 
vanadium and zinc have been qualified as nondetected "U". Positive results greater than the action level for aluminum, 
barium, calcium, copper, iron, magnesium, manganese, nickel, potassium, sodium, vanadium and zinc have been qualified 
as estimated, "J". 
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ICP Interference Check Sample Results 

The interfering analyte iron was present in sample 003-S8-017-01 at a concentration which was comparable to the level of 
calcium in the Interference Check Sample (ICS) solution. Several analytes namely antimony, barium, cadmium, cobalt. 
manganese and silver were present in the ICS solution at concentrations which exceeded the Instrument Detection Limit 
(IDL). Interference affects exist for antimony, cobalt and silver in the affected sample. The positive results and nondetects 
reported for antimony, cobalt and silver were qualified as estimated, "j" and "Uj", respectively. 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony and selenium affecting the soil matrix were < 75% quality 
control limit. Positive results and nondetects reported for the aforementioned analytes in the affected samples were 
qualified as estimated, "j" and "Uj", respectively. 

The MS %R for copper affecting the soil matrix was < 30% quality control limit. Positive results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "j". 

The MS %R for arsenic affecting the soil matrix was> 125% quality control limit. Positive results reported for the 
aforementioned analyte in the affected samples were qualified as estimated. "j". 

Laboratory Duplicate Results 

Laboratory duplicate imprecision was noted for copper, iron and lead affecting the soil matrix. Positive results reported for 
the aforementioned analytes in the affected samples were qualified as estimated, "j". 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Differences (%Ds) for iron and zinc affecting the soil matrix were greater than the 10% 
quality control limit. Positive results reported for the aforementioned analytes in the affected samples were qualified as 
estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for arsenic were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-lW-016-01 and 003-88-003-01. The positive result 
reported for arsenic in sample 003-lW-016-01 was qualified as estimated, "J". The nondetected result reported for arsenic 
in sample 003-88-003-01 was qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-S8-073-01, 003-S8-073-03, 003-S8-017-01, 003-S8-016-
03, 003-lW-017-01, 003-lW-DP1-01 and 003-lW-016-01. The nondetected results reported for selenium in the affected 
samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recovery for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-lW-073-01. The non detected result reported for selenium in 
the affected sample was qualified as estimated, "UJ". 
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The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The Contract Required detection Limit (CRDL) Percent Recoveries (%Rs) for lead, mercury and zinc were outside the 80-
120% quality control limit. However, no validation actions are required as per Region V guidance. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The interfering analyte iron was present in sample 003-58-017-01. The MS %Rs 
for antimony and selenium affecting the soil matrix were < 75% quality control limits. The MS %R for copper affecting the 
soil matrix was < 30% quality control limit. The MS %R for arsenic affecting the soils matrix was> 125% quality control 
limit. Laboratory duplicate imprecision was noted for copper, iron and lead affecting the soil matrix. The ICP Serial Dilution 
%Ds for iron and zinc affecting the soil matrix were greater than the 10% quality control limit. The GFAA Post Digestion 
Spike Recoveries for arsenic (samples 003-TW-016-01 and 003-88-003-01), selenium (samples 003-S8-073-01, 003-S8-
073-03, 003-S8-017-01, 003-58-016-03, 003-TW-017-01, 003-TW-DP1-01 and 003-TW-016-01) and thallium (sample 
003-TW-073-01) were < 85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~~ 01- :;~CfN" 
Brown and Root Environmental 
Terri L. Solomon /// / 
Chemist 7 / / 

j t/·t/1 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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beryllium 
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chromium 
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l 
J 1.4.6 

J6.7 

J6 

NIROP FRIDLEY 
SDG BRF03 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

thallium 

vanadium 

zinc 

cyanide 

C-49-11-7-062 

If the field is left blank, the qualifier is A - Accept all data. 

" J 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 

estimated, "J". 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 

result of ICP Interference. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 

result of low MS %R affecting the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of extremely low MS %R affecting 

the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of high MS %R affecting the 

soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of laboratory duplicate imprecision 
affecting the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of ICP Serial Dilution %0 > 10% 
affecting the soil matrix. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a 
result of low GFAA Post Digestion Spike Recoveries. 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7 -065 

TO: M.SLADIC DATE: NOVEMBER 11, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF03 

5/Soils/ 

003-SB-0 16-0 1 
003-SB-018-01 

003-SB-016-03 003-SB-017 -01 003-SB-0 17-03 

The sample set for CTO 003, NIROP Fridley, SDG BRF03, consists of five (5) soil environmental. N.o field duplicate were 
included within this SDG. 

Samples 003-S8-017-01, 003-SB-017-03 and 003-SB-018-01 were analyzed for hexavalent chromium. Samples 003-SB-
016-01 and 003-SB-016-03 were also analyzed for total organic carbon. The samples were collected by Brown and Root 
Environmental on July 25 and 26, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAtQC) criteria. Total organic carbon analyses 
were conducted using Lloyd Kahn Method. Hexavalent chromium analyses were conducted using SW-846 methods 
3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Detection Limits 
• Sample Quantitation 

• - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples a~ected: All 

Maximum 
Concentration 
10 mg/L 

Action 
Level (soil) 
50 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the action level for total organic carbon have been qualified as estimated, U J". 

Executive Summary 

Laboratory Performance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~ . r, C:' 
~W\M {, >kuVY\GY\ 

Brown and Root Environmental 
Terri L. Solomon 
Chemist 

Attachments: 

1, Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF03 

TABLE 1 - RECOMMENDATION SUMMARY 

C49-11-7-065 

Total organic carbon 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 

estimated, "J". 
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:Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7 -065 

TO: M.SLADIC DATE: NOVEMBER 11, 1997 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF030 

4/Aqueous/ 

003-TW-O 16-F 1 003-TW-017-F1 003-TW-073-F 1 003-TW-DP1-F1 

The sample set for CTO 003, NIROP Fridley, SDG BRF03f>consists of four (3) aqueous environmental samples. One (1) 
field duplicate pair (003-TW-073-F1 / 003-TW-DP1-F1) was included within this SDG. 

All samples were analyzed for Dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on July 24, 25 and 26, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses w( 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, lead, mercury, selenium and thallium were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using Graphite 
Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 
• Sample Quantitation 

• - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
barium 
beryllium 
calcium 
iron 
magnesium 
manganese 
nickel 
selenium 
sodium 
thallium(l) 
vanadium 
zinc(1) 

Samples affected: 

Maximum 
Concentration 
2.8 ug/L 
0.3 ug/L 
50.2 ug/L 
5.9 ug/L 
36.9 ug/L 
1.1 ug/L 
4.6 ug/L 
1.0 ug/L 
48.6 ug/L 
1.2 ug/L 
2.5 ug/L 
6.90 ug/L 

All 

Action 
Level (aqueous) 
14.0 ug/L 
1.5 ug/L 
251 ug/L 
29.5 ug/L 
184.5 ug/L 
5.5 ug/L 
23.0 ug/L 
5.0 ug/L 
243 ug/L 
6.0 ug/L 
12.5 ug/L 
34.5 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive results 
less than the action level for beryllium, nickel, vanadium and zinc have been qualified as nondetected "U". Positive results 
greater than the action level for barium, calcium, iron, magnesium, manganese, nickel and sodium have been qualified as 
estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was < 75% quality control limit. Nondetected results reported 
for the aforementioned analyte were qualified as estimated, "UJ". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-073-F1, 003-TW-DP1-F1, 003-TW-017-F1 and 003-TW-
016-F1. The nondetected results reported for selenium in the affected samples were qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLsprovided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for lead was> 120% quality control limit. 
However, no validation actions are required for this noncompliance. 
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Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for selenium was < 75% quality control limit. The GFAA Post 
Digestion Spike Recoveries for selenium (samples 003-lW-073-F1, 003-lW-DP1-F1, 003-lW-017-F1 and 003-lW-016-
F1) were < 85% quality control limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~ 

)yM~.S~~@ 
Brown and oot Environmental 
Terri L. Solomon , .. ' 

Ch~m.iStl.// '~/( - /) ... - ./ 

1 . 

v/l/ 
Brown and Root Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF03 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium i 
manganese J1 

mercury 

C-49-11-7 -065 

barium J1 nickel A1 i 
A

1 
beryllium potassium 

cadmium selenium /,3 
calcium J1 silver 

chromium sodium i 
cobalt thallium 

copper vanadium A1 

iron zinc A1 

lead 

If the field is left blank, the qualifier is A - Accept all data, 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination, 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 

estimated, "J", 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low MS %R. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low GFAA Post Digestion 
Spike Recoveries. 



C49-10-7-082 

TO: MR. MARK SLADIC DATE: NOVEMBER 13,1997 

FROM: PAMELA A. KORYAK COPIES: DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOAlPEST/PCB ORGANICS 
CTO 003 NIROP FRIDLEY 

SAMPLES: 

OVERVIEW 

SDG BRF03 

7/Solid/ 

003-S801S-01 
003-S8017 -03 
003-S8073-01 

S/Aqueous/ 

003-88003-01 
003-lW017-01 
003-TW073-0 1 

003-S8016-03 
003-S8017-01 

003-A8001-01 
003-T8011-01 
003-T80 1-00 1 

003-S8016-01 
003-S8073-03 

003-TW016-01 
003-TWDP1-01 

The sample set for CTO 003, NIROP Fridley, SDG 8RF03 consists of seven (7) solid environmental samples 
and six (6) aqueous environmental samples and two (2) trip blanks. All samples were analyzed for Target 
Compound List (TCl) organics (volatile, semivolatile, and PC8 organic compounds), with the exception of the 
triP blanks which were analyzed for volatile organic compounds only. Two samples (003-S8017-03 and 003-
TW073-01) were designated for Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses by the field crew. 
The field duplicate pair (003-TWDP1-01/003-TW073-01) was included in this SDG. 

The samples were collected by Brown and Root Environmental on July 24th, 25th, and 26th, 1997 and 
analyzed by Laucks Testing Laboratories. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria, using Test 
Methods for Evaluating Solid Wastes. SW-846 Method 8260 for aquesous samples and ClP OlM03.1 
analytical and reporting protocols for soil samples. The data contained in this SDG were validated with 
regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• Initial and continuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Duplicate Results 
• Intemal Standard Performance 
• Compound Identification 
• Compound quantitation 
• Detection limits 
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Field duplicate precision 

C-49-10-7-082 

The symbol (*) indicates that all quality control criteria ~ere met for th.is parameter. Proble~s affectin~ data 
quality are discussed below; documentation supporting these findings are presented In Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

The following table summarizes the maximum concentration of volatile compounds detected in the method 
quality control blanks. 

Compound 

Methylene chloride 
Acetone 
Methylene chloride 

Maximum 
Concentration 

0.5 J.l.g/L 
5 J.l.g/kg 

2 J.l.g/kg 

Samples affected: All 

Blank Actions: 

Value < action level; report value followed by a U. 
Value> action level; report value followed by a J. 

Action 
Level 

5 J.l.g/L 
50 J.l.g/kg 
20 J.l.g/kg 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. Results reported for methylene chloride in the affected samples were 
qualified in the manner indicated by the blank action table. 

The initial and continuing calibration Relative Response Factors (RRFs) for acetone and 2-butanone were 
less than 0.05. The nondetects were qualified as rejected, UR, and the positive results were qualified as 
estimated, J. 

The continuing Relative Response Factor (RRF) for 2-hexanone was less than 0.05. Only nondetected 
results were reported for this compound and these results were qualified as rejected, UR. 

The initial calibration Percent Relative Standard Deviation (%RSD) was greater than 30% for acetone. This 
compound in the affected samples was qualified as estimated, J. 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for acetone, chlormethane, 
chloroethane, methylene chloride, 2-butanone, tetrachlorethene, bromoform, and 1,2-dichloroethane. 
Positive and nondetected results are affected by these noncompliances. Positive and nondetected results for 
the aforementioned compounds were qualified as estimated, J and UJ, respectively. 

The Relative Percent Difference (RPD) for 1, 1-dichloroethene in the duplicate pair (0031W07301 and 
0031WDP101) exceeded 30%. This compound was qualified as estimated, J, in the affected samples. 

Samples 0031W01601, 0031W01701, 0031W07301, and 0031WDP101 were reanalyzed at a dilution due to 
cis-1,2-dichloroethene and trichloroethene exceeding the instrument linear calibration range. The original 
analyses were chosen for validation. The dilution results for these compounds were transposed over the 
original sample results and used in the validation of this SDG. In addtion, 1,1 ,-dichloroethane exceeded the 
linear calibration range in sample 0031W01701 and the dilution result was transposed over the original result 
and used in validation of this SDG. 
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It should be noted that the instrument mass tuning compound FC43(perfluorotributylamine) was reported as 
a TIC in a volatile organic sample. This compound is not considered to be a TIC in the environmental sample 
by the data reviewer. 

Semivolatiles 

The following table summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory method quality control blanks. 

Compound 

Bis(2-ethylhexyl)phthalate 
Bis 2-ethylhexyl)phthalate 
Samples Affected: All. 

Blank Actions: 

Maximum 
Concentration 

1 J,Lg/L 
26 ug/kg 

Value < action level; report value followed by a U. 
Value> action level; report value followed by a J. 

Action 
Level 

10 J,Lg/L 
260 ug/kg 

Dilution factors, percent moisture, and sample aliquot used for analysis were taken into consideration during 
the application of all action levels. Positive results reported for this compound in the affected samples were 
qualified in the manner indicated by the blank action table. 

The continuing calibration %Ds were greater than 25% for pyridine, 2-nitroaniline, 3-nitroaniline, 4-
nitrophenol, 4-nitroaniline, 3,3'-dichlorobenzidine, carbazole, bis(2-chloroisopropyl)ether, and butylphthalate. 
Only nondetected results were reported for the aforementioned compounds in the affected samples and 
these results were qualified as estimated, (UJ). 

Sample 003SB01701 was reanalyzed at a dilution due to benzo(a)anthracene, fluoranthene, phenanthrene, 
and pyrene exceeding the instrument linear calibration range. The original analysis was chosen for 
validation. The dilution results for the aforementioned compounds were transposed over the original result 
and used in the validation of this SDG. 

Positive results reported at concentrations below the CRQL were qualified as estimated, (J). 

The initial calibration %RSD was greater than 20% for Aroclor-1016 for one peak only, therefore no action 
was taken. 

EXECUTIVE SUMMARY 

Laboratory Perfonnance Issues: Contamination was observed in the volatile and semivolatile fractions in 
the method blanks. Initial and continuing calibration Relative Response Factors were less than 0.05 for the 
volatile fraction. Continuing calibration %Ds greater than the 25% quality control limit were reported for 
several volatile and semivolatile compounds. 

Other Factors Affecting Data Quality: Some positive results were reported at concentrations below the 
CRQL in the volatile and semivolatile fractions. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (8/93), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality 
Assurance Guide" (February, 1996). The text of this report has been formulated to address only those 
problem areas affecting data quality. 



MEMO TO: 
DATE: 

MR. MARK SLADIC 
NOVEMBER 13,1997 - PAGE 4 

C-49-1 0-7 -082 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-SB018-01 
003-BB003-01 
003-AB001-01 
003-lW016-01 
003-SB016-03 
003-SB016-01. 
003-lW017-01 
003-SB017-03 
003-SB017-01 
003-TB011-01 
003-TWOP1-01 
003-lW073-01 
003-SB073-03 
003-SB073-01 
003-TB010-01 

NIROP FRIDLEY 

SDG BRF03 

TABLE 1 - RECOMMENDATION SUMMARY 

VOA 

A'·2 J'.2.8 
R' J4.8.9 

R' J8.9 
R' JB 
A'·2 J3.8 
A'·2 J'.B 
R' JB.9 
A'.2 J'.2.3.8 
A'·2 J 1.2.3.8 
A2 R' 
R' 
R' 
A'·2 J1.28 
A'·2 J'.2.8 
A2 R' 

A3J7 

A3 

NJ5 

A3J5 
A3J5 
A3J5 
A3J6 

A3J7.8 

A3J5.8 

A3J5 
A3J4 

NJ5 

A3J5.8 

SVOA pCS 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, qualify positive results for acetone as nondetected, (U), due to method quality 
control blank contamination less than the action level. 

Accept data, qualify positive results for methylene chloride as nondetected, (U), due to 
method quality control blank contamination. 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as 
nondetected, (U), due to method quality control contamination greater 
than the action level. 

Reject data, qualify nondetected results as (UR) for acetone, 2-butanone, and/or 2-
hexanone due to the Relative Response Factor less than 0.05. 

Accept data, but qualify positive results for acetone, methylene chloride, and 2-butanone as 
estimated, (J), as a result of continuing calibration %Ds greater than 25%. 

Accept data, qualify nondetected results for chloromethane, chloroethane, 1,2-
dichloroethane, tetrachloroethene, and bromoform as estimated, (UJ), as a result of 
continuing calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for tetrachloroethene and bromoform as 
estimated, (UJ), as a result of continuing calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for pyridine, bis(2-chloroisopropyl)ether, 2-
nitroaniline, and butylbenzyl phthalate as estimated, (UJ), as a result of continuing 
calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for pyridine as estimated (UJ), due to continuing 
calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for pyridine, 3-nitroaniline, 4-nitrophenol, 4-
nitroaniline, and 3,3'-dichlorobenzidine as estimated, (UJ), as a result of continuing 
calibration %Ds greater than 25%. 
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Accept data, but qualify nondetected results for pyridine, 4-nitroaniline, and carbazole as 
estimated, (UJ), as a result of continuing calibration %Ds greater than 25%. 

Accept data, but qualify positive results less than the CRQL as estimated (J). 

Accept data, but qualify positive results as estimated, (J), due to initial and continuing 
calibration RRFs less than 0.05. 
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Summary of Tentatively Identified Compounds (TICs) 

TIC 

None 
Unknown(s) 
Unknown alkane(s) 
Unknown PAH(s) 
Unknown phthalate(s) 
Unknown organic acid 
Unknown hydrocarbon(s) 
Acetophenone 



.. 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7-079 

TO: M.SLADIC DATE: NOVEMBER 13, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF04 

10/Soils/ 
003-S8-0 18-02 
003-S8-035-02 
003-S8-074-03 

5/Aqueous/ 
003-IW-018-01 
003-IW-074-01 

003-S8-034-0 1 
003-S8-054-0 1 
003-S8-DP1-02 

003-IW-034-01 

003-S8-034-03 
003-S8-054-02 

003-IW-035-01 

003-S8-035-01 
003-S 8-074-0 1 

003-W-054-01 

The sample set for CTO 003, NIROP Fridley, SDG 8RF04, consists of ten (10) soil environmental samples and five (5) 
aqueous environmental samples. One (1) field duplicate pair (003-S8-074-01 / 003-S8-DP1-02) was included within this 
SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by 8rown 
and Root Environmental on July 26, 27, 28, 29 and August 4, 1997 and analyzed by Laucks Testing Laboratories, Inc. 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals 
and cyanide analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 81ank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
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• GFAA Post Digestion Spike Recovery Results 
• Detection Limits .. • Sample Quantitation 

.. - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum(1) 
arsenic 
barium 
beryllium 
beryllium(2) 
calcium 
cobalt 
iron 
iron(1) 

magnesium 
manganese 
nickel 
potassium 
selenium 
sodium 
thallium 
zinc'1) 
zinc'2) 

Maximum 
Concentration 
26.00 ug/L 
1.2 ug/L 
3.5 ug/L 
0.3 ug/L 
0.080 mg/kg 
51.7 ug/L 
3.0 ug/L 
7.3 ug/L 
36.500 ug/L 
57.8 ug/L 
2.7 ug/L 
4.3 ug/L 
209.6 ug/L 
1.0 ug/L 
41.0 ug/L 
1.1 ug/L 
6.700 ug/L 
1.700 mg/kg 

Samples affected: All 

Action 
Level (aqueous) 
130 ug/L 
6.0 ug/L 
17.5 ug/L 
1.5 ug/L 
NA 
258.5 ug/L 
15.0 ug/L 
NA 
182.5 ug/L 
289 ug/L 
13.5 ug/L 
21.5 ug/L 
1048 ug/L 
5.0ug/L 
205 ug/L 
5.5 ug/L 
33.5 ug/L 
NA 

(1) 

Maximum concentration present in an aqueous preparation blank. 
(2) 

Maximum concentration present in a soil preparation blank. 

Action 
Level (soil) 
NA 
1.2 mg/kg 
3.5 mg/kg 
NA 
0.400 mg/kg 
51.7 mg/kg 
3.0 mg/kg 
7.3 mg/kg 
NA 
57.8 mg/kg 
2.7 mg/kg 
4.3 mg/kg 
209.6 mg/kg 
1.0 mg/kg 
41.0 mg/kg 
1.1 mg/kg 
NA 
8.50 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for arsenic, beryllium, cobalt, thallium and zinc have been qualified. as 
nondetected "U". Positive results greater than the action level for aluminum, arsenic, barium, beryllium, calcium, cobalt, 
iron, magnesium, manganese, nickel, potassium, selenium, sodium and zinc have been qualified as estimated, "J". 
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Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony and selenium affecting the soil matrix were < 30% quality 
control limit. Nondetected results reported for the aformentioned analytes were qualified as rejected, "UR". 

The MS %R for thallium affecting the soil matrix was < 75% quality control limit. Nondetected results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "UJ". 

The MS %R for selenium and thallium affecting the aqueous matrix was < 75% quality control limit. Positive results and 
nondetects ·reported for the aforementioned analytes in the affected samples were qualified as estimated, "J" and "UJ", 
respectively. 

Laboratory Duplicate Results 

Laboratory duplicate imprecision was noted for calcium and magnesium affecting the soil matrix. Positive results reported 
for the aforementioned analytes in the affected samples were qualified as estimated, "J". 

Laboratory duplicate imprecision was noted for aluminum affecting the aqueous matrix. Positive results reported for the 
aformentioned analyte in the affected samples were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-018-01 and 003-TW-074-01. The nondetected results 
reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-TW-035-01, 003-TW-034-01 and 003-TW-054-01. The 
nondetected results reported for thallium in the affected samples were qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for chromium, lead and selenium were outside 
the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

The GF AA Post Digestion Spike Recoveries for arsenic were> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-018-01, 003-TW-074-01, 003-TW-035-01, 003-TW-034-
01 and 003-TW-054-01. However, no validation actions were warranted as the results reported in the affected samples 
were either nondetects or were qualified as blank contamination. 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-018-01, 003-TW-07 4-01, 003-S8-018-02, 003-S8-074-
01, 003-S8-DP1-02, 003-S8-074-03, 003-S8-035-01, 003-S8-035-02, 003-S8-034-03, 003-S8-054-02, 003-S8-034-01 
and 003-S8-054-01. However, no validation actions were warranted as the nondetected results reported in the affected 
samples were rejected for a more severe noncompliance. 
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The GFAA Post Digestion Spike Recovery for thallium was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-TW-074-01. However, no validation actions were warranted 
as the result reported in the affected sample was qualified as blank contamination. 

The GFAA Post Digestion Spike Recovery for thallium was> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-S8-035-02. However, no validation actions were warranted 
as the result reported in the affected sample was nondetected. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for antimony and selenium affecting the soil matrix were < 30% 
quality control limits. The MS %R for thallium affecting the soil matrix was < 75% quality control limit. The MS %Rs for 
selenium and thallium affecting the aqueous matrix were < 75% quality control limit. Laboratory duplicate imprecision was 
noted for calcium and magnesium affecting the soil matrix. Laboratory duplicate imprecision was noted for aluminum 
affecting the aqueous matrix. The GFAA Post Digestion Spike Recoveries for selenium (samples 003-TW-018-01 and 
003-TW-074-01) and thallium (samples 003-TW-035-01, 003-TW-034-01 and 003-TW-054-01) were < 85% quality control 
limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review". 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1~ 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96) 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Qu lity Assurance Project Plan (QAPP)." 

rown and Root Environmental h' .,(./' 
Terri L. Solomon 
Che 

rown and Root Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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TABLE 1 - RECOMMENDATION SUMMARY 

i,5 magnesium i,4 
R' manganese i 

A' i mercury 

i nickel J' 

A' potassium i 
selenium 

J',3,6 

i,4 silver 

sodium i 
A' J' thallium A' /,3,6 

vanadium 

i zinc A' i 
cyanide 

C~9-11-7 -079 

R' 

If the field is left blank, the qualifier is A - Accept all data, 

4 

J 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination, 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J", 

Accept data but qualify nondetected results as estimated, "UJ", respectively, as a result of low MS %R 
affecting the soil matrix, 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a result 

of low MS %R affecting the aqueous matrix' 

Accept data but qualify positive results as estimated, "J", as a result of laboratory duplicate imprecision 
affecting the soil matrix, 

Accept data but qualify positive results as estimated, "J", as a result of laboratory duplicate imprecision 
affecting the aqueous matrix. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low GFAA Post Digestion 
Spike Recoveries. 

Reject nondetected results, OUR", as a result of MS %R < 30% affecting the soil matrix. 
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TO: MR. MARK SLADIC DATE: NOVEMBER 17,1997 

FROM: PAMELA A. KORYAK COPIES: DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOA/PCB ORGANICS 
CTO 003 NIROP FRIDLEY 

SAMPLES: 

OVERVIEW 

SDG BRF04 

10/Solid/ 

003-S80 18-02 
003-S8035-01 
003-S8054-02 
003-S8DP1-02 

9/Aqueous/ 

003-T8012-01 
003-T8015-01 
003-lW035-01 

003-S8034-01 
003-S8035-02 
003-S8074-01 

003-T80 13-0 1 
003-lW018-01 
003-lW054-01 

003-S8034-03 
003-S 8054-0 1 
003-S8074-03 

003-T8014-01 
003-lW034-01 
003-lW074-01 

The sample set for CTO 003, NIROP Fridley, SDG 8RF04 consists of ten (10) solid environmental samples 
and five (5) aqueous environmental samples and four (4) trip blanks. All samples were analyzed for Target 
Compound List (TCl) organics (volatile, semivolatile, and PC8 organic compounds), with the exception of the 
trip blanks which were analyzed for volatile organic compounds only. Sample 003-S8035-01 was designated 
for Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis by the field crew and sample 003-lW034-01 was 
designated by the laboratory for MS/MSD anaJysis. The field duplicate pair (003-S8DP1-02/003-S8074-01) 
was included in this SDG. 

The samples were collected by 8rown and Root Environmental on July 27th, 28th, 29th and August 4th, 1997 
and analyzed by laucks Testing laboratories. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria, using 
Test Methods for Evaluating Solid Wastes. SW-846 Method 8260 for aqueous samples and ClP OlM03.1 
analytical and reporting protocols for soil samples. The data contained in this SDG were validated with 
regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• Initial and continuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Duplicate Results 
• Intemal Standard Performance 
• Compound Identification 
• Compound quantitation 
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• Detection limits 
* • Field duplicate precision 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

The following table summarizes the maximum concentration of volatile compounds detected in the method 
quality control blanks. 

Compound 

Methylene chloride 
Acetone 
Methylene chloride 

Maximum 
Concentration 

0.5 Ilg/l 
5 Ilg/kg 
3 1l9/kg 

Action 
level 

5 1l9/l 
50 Ilg/kg 
30 Ilg/kg 

Samples affected: All 

Blank Actions: 

Value < Contract Required Quantitation Limit (CRQl); report CRQl followed by 
aU. 
Value < action level; report value followed by a U. 
Value> action level; report value followed by a J. 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. Results reported for methylene chloride and acetone in the affected samples 
were qualified in the manner indicated by the blank action table. 

The initial and continuing calibration Relative Response Factors (RRFs) for acetone and 2-butanone were 
less than 0.05. Only nondetects were reported and these results were qualified as rejected, UR. 

The continuing Relative Response Factor (RRF) for 2-hexanone was less than 0.05. Only nondetected 
results were reported for this compound and these results were qualified as rejected, UR. 

The initial calibration Percent Relative Standard Deviation (%RSD) was greater than 30% for acetone. 
Positive and nondetects are affected by this noncompliance. This compound in the affected samples was 
qualified as estimated, J and UJ, respectively. 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for acetone, methylene 
chloride, tetrachloroethene, bromoform, and bromomethane. Positive and nondetected results are affected 
by these noncompliances. These results for the aforementioned compounds were qualified as estimated, J 
and UJ, respectively. 

Samples 003-TW034-01 and 003-TW054-01 were reanalyzed at a dilution due to trichloroethene exceeding 
the instrument linear calibration range. Sample 003-TWO 7 4-01 was reanalyzed at a dilution due to cis-1,2-
dichloroethene and trichloroethene exceeding the linear calibration range. The original analyses were 
chosen for validation. The dilution results for these compounds were transposed over the original sample 
results and used in the validation of this SDG. In addition, cis-1,2-dichloroethene exceeded the linear 
calibration range in sample 003-TW018-01 and the dilution result was transposed over the original result and 
used in validation of this SDG. 

Semivolatiles 

The following table summarizes the maximum concentration of semivolatile compounds detected in the 



laboratory method quality control blanks. 

Compound 

8is(2-ethylhexyl)phthalate 
8is(2-ethylhexyl)phthalate 
Di-n-octyl phthalate 

Samples Affected: All. 

Blank Actions: 

Maximum 
Concentration 

1 ~g/L 
47 ~g/kg 
46 ~g/kg 

Action 
Level 

10 ~g/L 
470 ~g/kg 
460 ~g/kg 

C-49-10-7-115 

Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by 
aU. 
Value < action level; report value followed by a U. 
Value> action level; report value followed by a J. 

Dilution factors, percent moisture and sample aliquot used for analysis were taken into consideration during 
the application of all action levels. Positive results reported for these compounds in the affected samples 
were qualified in the manner indicated by the blank action table. 

The continuing calibration %Ds were greater than 25% for pyridine, 3-nitroaniline, 4-nitroaniline, and 3,3'
dichlorobenzidine. Only nondetected results were reported for the aforementioned compounds in the 
affected samples and these results were qualified as estimated, (UJ). 

The continuing calibration %Ds were greater than 25% for carbazole and dibenzo(a,h)anthracene. Positive 
results were qualified as estimated, J, in the affected samples. 

All eight surrogates were outside of quality control limits for sample 003S805402. The sample was therefore 
reanalyzed and the reanalysis was used in the validation of this SDG. 

The Matrix Spike/Matrix Spike Duplicate analyses for sample 003S803501 displayed low %Rs for N
nitrosodi-n-propylamine, 1,2,4-trichlorobenzene and pyrene. The Relative Percent Differences (%RPDs) for 
1,4-dichlorobenzene, 1,2,4-trichlorobenzene, and acenaphthene were high. No action was taken based on 
these noncompliances since the Matrix Spike results were compliant. 

The holding time until extraction for 003-S8054-02 was exceeeded. Positive and nondetected results were 
qualified as estimated, (J) and (UJ). 

Positive results reported at concentrations below the CRQL were qualified as estimated, (J). 

The holding time until extraction was exceeded for sample 003-S8054-02. Only nondetected results were 
reported and these results were qualified as estimated, (UJ). 

Both surrogates were outside of quality control limits for sample 003-S8054-02. Therefore, the sample was 
re-extracted and re-analyzed and the reanalYSis was used in the validation of this SDG. 

The initial calibration %RSD was greater than 20% for Aroclor-1016 on Column 08-608 for one peak only, 
therefore no action was taken. 

Additional Comments 

There were no additional problems associated with this SDG. 

EXECUTIVE SUMMARY 
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Laboratory Perfonnance Issues: The holding times were exceeded for the reanalyses of sample 003-
SB054-02 for the semivolatile and pesticide/PCB fractions. The initial calibration %RSD for acetone was 
greater than 30%. Contamination was observed in the volatile and semivolatile fractions in the method 
blanks. Initial and continuing calibration Relative Response Factors were less than 0.05 for the volatile 
fraction. Continuing calibration %Ds greater than the 25% quality control limit were reported for several 
volatile and semivolatile compounds. All eight surrogates were outside of quality controls limits for 
semivolatiles in sample 003-SB054-02. Both pesticide/PCB soil surrogates for the same sample were less 
than 10% in both columns. 

Other Factors Affecting Data Quality: Some positive results were reported at concentrations below the 
CRQL in the volatile and semivolatile fractions. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (9/94), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality 
Assurance Guide" (February, 1996). The text of this report has been formulated to address only those 
problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

r 
/ 

'7 -' ') . '.~ 
ZW- ;j~,!~/ z 

rown and Root Environmenr 

Pamela A. Koryak ! 
Risk Assessor/Data Validator 

t Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1 . Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



sample No. 

003-T8012-01 
003-T8013-01 
003-T8014-01 
003-T8015-01 
003-lW018-01 
003-tw034-01 
003-lW035-01 
003-lW054-01 
003-lW074-01 
003-58018-02 
003-58034-01 
003-58034-03 
003-58035-01 
003-58035-02 
003-58054-01 
003-58054-02 
003-58074-01 
003-58074-03 
003-58DP1-02 

NIROP FRIDLEY 

SDG BRF04 

TABLE 1 - RECOMMENDATION SUMMARY 

VoA 
A2 R1 
A2 R1 
A2 R1 
A2 R1 J3 
A2 R1 J10 
A2 R1 J10 
A2R1 
A2 R1 J3 
A2 R1 J10 
A1.2 J2.5.10 
A1.2 J10 
A2.3 J10 
A1.2 J2.10 
A1.2 J2.10 
A1.2 J10 
A1.2 

A1.2 j2.10 
A2.3 J1.2.4.10 
A2.3 J1.2.4.10 

sVoA 

A54 

A54 

A54 

A54 J9 

A54 

A4 J6 
A4 J6 
A4 J6 
A4.J6 
A4 J6 
A4 J6.7.8.10 
A4 J10.11 
A4 J6 
A4 J6 
A4 J6 

PEsT 

If the field is left blank, the qualifier is A - Accept all data. 

J' 

Accept data, qualify positive results for acetone as nondetected (U) due to method quality 
control blank contamination. 

Accept data, qualify positive results for methylene chloride as nondetected (U) due to 
method quality control blank contamination. 

Accept data, qualify positive results for acetone as estimated (J) since the positive result is 
greater than the blank action level. 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as 
nondetected (U) due to blank contamination. 

Reject data, qualify nondetected results as (UR) for acetone, 2-butanone, and/or 2-
hexanone due to the initial and continuing calibration Relative Response Factors less than 
0.05. 

Accept data, but qualify positive results for acetone as estimated, (J), as a result of 
continuing calibration %Ds greater than 25%. 

Accept data, qualify positive and non detected results for bromoform and tetrachloroethene 
chloride as estimated, (J) and (UJ), as a result of continuing calibration %Ds greater than 
25%. 

Accept data, but qualify nondetected results for bromomethane as estimated, (UJ), as a 
result of continuing calibration %Ds greater than 25%. 

Accept data, but qualify positive results for acetone as estimated (J) as a result of initial 
calibration %R5Ds greater than 30%. 

Accept data, but qualify nondetected results for acetone as estimated, (UJ), as a result of 
initial calibration %R5Ds greater than 30%. 
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C49-10-7-115 

Accept data, but qualify nondetected results for 3-nitroaniline, 4-nitroaniline, and 3,3'
dichlorobenzidine as estimated (UJ), due to continuing calibration %Ds greater than 25%. 

Accept data, but qualify positive results for carbazole as estimated, (J), as a result of 
continuing calibration %Ds greater than 25%. 

Accept data, but qualify positive results for dibenzo(a,h)anthracene as estimated, (J), as a 
result of continuing calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for pyridine, 4-nitroaniline, and 3,3'
dichlorobenzidine as estimated, (UJ), as a result of continuing calibration %Ds greater than 
25%. 

Accept data, but qualify positive results less than the CRQL as estimated, (J). 

Accept data, but qualify positive and nondetected results due to a holding time exceedance. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown substituted benzene 
Undecane 
1 ,2,2-Trichloro-1 ,2,2-trinuoroethane 
Unknown 

Unknown(s) 
Unknown alkane(s) 
Unknown hydrocarbon(s) 
Triphenyl ester phosphoric acid 
Sulfur 
Unknown PAH(s) 
Benzaldehyde 
Acetophenone 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7 -083 

TO: M.SLADIC DATE: NOVEMBER 14, 1997 

FROM: 

SUBJECT:. 

SAMPLES: 

Overview 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF04 

5/Aqueous/ 

003-1W-018-F1 
003-1W-074-F1 

003-1W-034-F1 003-1W-035-F1 003-1W-054-F 1 

The sample set for CTO 003, NIROP Fridley, SDG BRF04, consists of five (5) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for Dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on July 26,27, 28, 29 and August 4, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, lead, mercury, selenium and thallium were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using Graphite 
Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 
• Sample Quantitation 

• - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum(1) 
arsenic 
barium 
calcium 
iron(') 
magnesium 
manganese 
potassium 
selenium 
sodium 
thallium 
zinC<') 

Maximum 
Concentration 
26.00 ug/L 
1.0 ug/L 
3.3 ug/L 
51.7 ug/L 
36.500 ug/L 
57.8 ug/L 
2.1 ug/L 
209.6 ug/L 
1.2 ug/L 
41.0 ug/L 
1.1 ug/L 
6.700 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
130 ug/L 
5.0 ug/L 
16.5 ug/L 
258.5 ug/L 
182.5 ug/L 
289 ug/L 
10.5 ug/L 
1048 ug/L 
6.0 ug/L 
205 ug/L 
5.5 ug/L 
33.5 ug/L 

(I) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contaminatil 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive rr 
less than the action level for arsenic, selenium and zinc have been qualified as nondetected "un. Positive results grb_.~r 
than the action level for barium, calcium, iron, magnesium, manganese, potassium, selenium, sodium and zinc have been 
qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was < 75% quality control limit. Positive results and 
nondetects reported for the aforementioned analyte were qualified as estimated, "J" and "UJ", respectively. 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for selenium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-1W-018-F1. The nondetected result reported for selenium in 
the affected sample was qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-1W-074-F1, 003-1W-035-F1, 003-1W-034-F1 and 003-1W-
054-F1. The nondetected results reported for thallium in the affected samples were qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 
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The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for selenium was > 120% quality control limit. 
However, no validation actions are required for this noncompliance. 

The GFAA Post Digestion Spike Recoveries for arsenic were> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-lW-018-F1, 003-lW-074-F1 and 003-lW-035-F1. 
However, no validation actions were warranted for arsenic in the affected samples as all results were either nondetects or 
were qualified as blank contamination. 

The GFAA post Digestion Spike Recovery for selenium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-lW-074-F1. However, no validation actions were warranted for 
selenium in the affected sample as the result was qualified as blank contamination. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for selenium was < 75% quality control limit. The GFAA Post 
Digestion Spike Recoveries for selenium (sample 003-lW-018-F1) and thallium ( samples 03-lW-074-F1, 003-lW-035-
F1, 003-lW-034-F1 and 003-lW-054-F1) were < 85% quality control limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenG~ herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the uality Assurance Project Plan (QAPP)." 

~ -1 /./ // 
0t ,C 
~wn and Root Environmental~""'--

Terri L. Solomon 
Chem)st-" . 

rown an Root Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 

antimony 

arsenic 

barium 

beryllium 

cadmium 

calcium 

chromium 

cobalt 
copper 

iron 
lead 

M.SLADIC 
NOVEMBER 14,1997 - PAGE 4 

NIROP FRIDLEY 
SDG BRF04 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 

manganese 

mercury 

nickel 

potassium 

selenium 

silver 

sodium 

thallium 
vanadium 

zinc 

A1 

A1 

i 
i 

J1 

i·2
.
3 

i 
J3 

C-49-11-7 -083 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a result 
of low MS %R. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of lo~ GFAA Post Digestion 
Spike Recoveries. 



.. 
!Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7 -065 

TO: M.SLADIC DATE: NOVEMBER 14,1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 
SDG - BRF04 

SAMPLES: 3/Soils/ 

003-S8-018-02 003-S8-035-0 1 003-S8-035-02 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG 8RF04, consists of three (3) soil environmental samples. No field 
duplicates were included within this SDG. 

All samples were analyzed for hexavalent chromium. Samples 003-S8-035-01 and 003-S8-035-02 were also analyzed for 
total organic carbon. The samples were collected by 8rown and Root Environmental on July 26 and 28, 1997 and 
analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance/Quality Control (QAtQC) criteria. Total organic carbon analyses were conducted using Lloyd Kahn Method. 
Hexavalent chromium analyses were conducted using SW-846 methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 81ank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
12 mg/L 

Action 
Level (soil) 
60 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the action level for total organic carbon have been qualified as estimated, "J". 

Executive Summary 

Laboratory Performance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994,· "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

'Jv.~~\ d SV"""" 
Brown and Root Environmental 
Terri L. Solomo 
Chemist ,/ 

own and oot Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF04 

TABLE 1 - RECOMMENDATION SUMMARY 

C-49-11-7 -065 

Total organic carbon 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify positive results in exceedance of th.e laboratory blank action level result as 

estimated, "J". 



~ INTERNAL CORRESPONDENCE 

Brown & Root Environmental 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

MARKSLADIC 

DANA PIETO 

C49-10-7-193 

DATE: OCTOBER 29,1997 

CC: DV FILE 

ORGANIC DATA VALIDATION - VOCs, SVOCs, & PCBs 
CTO 003, NIROP FRIDLEY, MINNESOTA 
SDGBRF05 

Soils\VOA: 

003-SB-037 -01 
003-SB-063-03 
003-SB-P06-0 1 

Waters\VOA: 

003-AB-002 -01 
003-TW-037-01 

Soils\SVOA\PCB: 

003-SB-037 -01 
003-SB-OP1-03 
003-SB-P06-03 

Waters\SVOA\PCB: 

003-AB-002-01 
003-TW-P06-0 1 

003-SB-037 -02 
003-SB-OP1-03 
003-SB-P06-03 

003-TB-O 16-0 1 
003-TW-063-01 

003-SB-037 -03 
003-SB-P01-01 

003-TW-037-01 

003-SB-037 -03 
003-SB-P01-01 

003-TB-017 -01 
003-TW-OP1-02 

003-SB-063-01 
003-SB-P01-02 

003-TW-063-0 1 

003-SB-063-01 
003-SB-P01-02 

003-TB-018-01 
003-TW-P06-01 

003-SB-063-03 
003-SB-P06-01 

003-TW-OP1-02 

The sample set for the CTO 003 NIROP Fridley, SDG BRF05, consists of ten soil and four aqueous 
environmental samples, one ambient blank (designated AB), and three trip blanks (designated TB). All 
samples were analyzed for Target Compound List (TCl) volatile, semivolatile, and PCB organic compounds. 
The trip blanks were analyzed for TCl volatile compounds only. 

The samples were collected by Brown & Root Environmental on August 5,6, and 7, 1997, and analyzed by 
laucks Testing laboratories. The volatile, semivolatile, and PCB compound analyses were analyzed under 
Naval Facilities Engineering Service Center (NFESC). All aqueous analyses were conducted using SW-846 
Method 8260A. All other analyses were conducted using the U.S. EPA Contract laboratory Program (ClP) 
(OlM03.1) analytical and reporting protocols. The data were evaluated according to the following 
parameters: 

Data completeness 
Holding times 
GC/MS tuning and mass calibration 
Initial and continuing calibrations 
laboratory and field blank analyses 
Surrogate spike recoveries 
laboratory control sample results 
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Intemal standard performance 
Detection limits 
Sample identification 
Sample quantitation 
Tentatively Identified Compounds (TICs) 

C-49-10-7-193 

The symbol (*) indicates that quality control criteria were met .for this parameter. Problems affecting data 
usaoility are discussed below and the attached Table 1 summarIzes the validation qualifications. 

Volatiles 

All positive results reported at concentrations less than the Contract required Quantitation Limit (CRQL) were 
qualified as estimated, (J). 

The following volatile compounds were detected in the laboratory method and/or field quality control blanks at 
the maximum concentrations indicated below: 

Compound 
Methylene chloride 
Methylene chloride 
Acetone* 

Maximum 
Concentration 
4 J.l.g/kg 
O.S J.l.g/L 
2.1 J.l.g/L 

Aqueous 
Action 
Level 

S J.l.g/L 
21 J.l.g/L 

*-Maximum concentration of contaminant detected in a field quality control blank. 

Samples Affected: All. 

Soil 
Action 
Level 
40 J.l.g/kg 

Sample aliquot, dilution factors. and percent moisture were taken into consideration during the application of 
the action level. Positive results for the compound reported at concentrations below the detection limit were 
replaced with revised detection limits and qualified as nondetects, (8U). Positive results for the compound 
reported at concentrations above the detection limit were qualified as estimated, (8J). It should be noted that 
field quality control blanks are not qualified based on field quality control blank contamination. 

Initial and continuing calibration Relative Response Factors (RRFs) for acetone, 2-butanone, and 2-
hexanone were below the O.OS minimum requirement. This calibration noncompliance indicates a lack of 
consistency in instrumental responses which could lead to compromised quantitation of positive and 
nondetected results for the affected compound. Positive results reported for these compounds in the 
affected samples were qualified as estimated (J), and nondetected results were considered to be unusable 
and were rejected (UR). 

Continuing calibration percent differences (%Ds) exceeded the 2S% quality control limit for bromomethane, 
chloromethane, methylene chloride, trichloroethene, and 1,1,2,2-tetrachloroethane. Nondetected results for 
these compounds in associated samples were qualified as estimated, (UJ). 

In samples 003-lW-P06-01 and 003-lW-DP1-02, the compound cis-1,2-dichloroethene exceeded the linear 
calibration range of the instrument. Sample 003-lW-P06-01 was reanalyzed at a 20x dilution and sample 
003-lW-DP1-02 was reanalyzed at a 10X dilution. Only the cis-1,2-dichloroethene results were transposed 
over to the original sample results and used in the validation of the SDG. 

In sample 003-lW-037-01, the compound trichloroethene exceeded the linear calibration range of the 
instrument. It was reanalyzed at a Sx dilution. Only the trichloroethene results were transposed over to the 
original sample results and used in the validation of the SDG. 

Samples 003-S8-P01-01 and 003-S8-P01-02 were analyzed at 10x dilutions. Sample 003-S8-P06-01 was 
analyzed at a SX dilution. Samples 003-S8-037-01 and 003-S8-DP1-03 were analyzed at 2.Sx dilutions. 
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Semivolatiles 

All positive results reported at concentrations less than the CRQL were qualified as estimated. (J). 

The following semivolatile compounds were detected in the laboratory method and/or field quality control 
blanks at the maximum concentration indicated below: 

Compound 
Bis(2-ethlyhexyl) phthalate 
Bis(2-ethlyhexyl) phthalate 
Oiethylphthalate* 
Oi-n-butylphthalate* 

Maximum 
Concentration 
11lJ,g/kg 
1 IJ,g/L 
1 IJ,g/L 
1 IJ,g/L 

Aqueous 
Action 
Level 

10 IJ,g/L 
10 IJ,g/L 
10 IJ,g/L 

--Maximum concentration of contaminant detected in a field quality control blank. 

Soil 
Action 
Level 
110 IJ,g/kg 

Sample aliquot, dilution factors, and percent moisture were taken into consideration during the 
application of the action level. Positive results for the compound reported at concentrations below 
the detection limit were replaced with revised detection limits and qualified as nondetects, (BU). 
Positive results for the compound reported at concentrations above the detection limit were qualified 
estimated, (BJ). It should be noted that field quality control blanks are not qualified based on field 
quality control blank contamination. 

A continuing calibration %0 exceeded the 25% quality control limit for carbazole. Nondetected results for this 
compound in associated samples were qualified as estimated, (UJ). 

The results for the samples found in the database did not conform to the EPA rounding rules. 

The limits for the Internal Standard Area and RT Summary are reversed on the forms. The upper limit should 
be the lower limit and the lower limit should be the upper limit. 

No problems were noted. 

Additional Note: 

Sample 003-SB-037-02 did not receive analysis for semivolatiles and PCBs. Analysis of these parameters 
were cancelled by Brown & Root Environmental. 

Executive Summary 

Labora~ory Performance: The volatile initial and continuing calibration RRFs less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, and 2-hexanone. The volatile continuing calibration %Os 
for bromomethane, chloromethane, methylene chloride, trichloroethene, and 1,1,2,2 tetrachloroethane 
exceeded the 25% quality control limit. The semivolatile continuing calibration %0 for carbazole exceeded 
the 25% quality control limit. Methylene chloride was detected in laboratory method blanks for volatiles. 
Bis(2-ethylhexyl)phthalate was detected in laboratory method blanks for semivolatiles. 
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Other Factors Affecting Data Quality: Methylene chloride and acetone were detected in the field quality 
control blanks for volatiles. Diethylphthalate, and di-n-butylphthalate were detected in the field quality control 
blanks for semivolatiles. 

Th€l data for these analyses were reviewed with reference to method-specific quality control criteria, the 
"National Functional Guidelines for Organic Data Evaluation", as amended for use within EPA Region V, and 
the NFESC Interim Guidance Document entitled "Navy Installation Restoration Laboratory Quality Assurance 
Guide" (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Brown & Root Environmental 
Data Validator 

(-~C/1. 
, (/ //)~;~ (/( . 
'--/ 'Joseph AiSafnchuck 

Brown & Root Environmental 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3, AppendiX C - Support Documentation 



Sample No. 

003-TB-016-01 
003-SB-063-01 
003~SB-063-03 
003-lW-063-01 
003-AB-002-01 
003-TB-017-01 
003-SB-037 -01 
003-SB-037 -02 
003-SB-037 -03 
003-SB-DP1-03 
003-lW-037-01 
003-TB-O 18-0 1 
003-SB-P06-01 
003-SB-P06-03 
003-lW-P06-01 
003-lW-DP1-02 
003-SB-P01-01 
003-SB-P01-02 

NIROP FRIDLEY 
SDG NO. BRF05 

TABLE 1 - RECOMMENDATION SUMMARY 

Volatile Semivolatile 

A' J' 
A' j3 
A' J3.7 

J1.7 
J,.2.7 

A' J' 
A' y.7 
A' J3.7 
A' J5.6.7 

A' J3.7 
J,.7 

A' J' 
A' J5.6 
A' J3.7 

J'.7 
J1.7 

A2 J5.6 
A2 J5.6 

PCB 

Accept data, but change positive results for methylene chloride to a revised detection limit 
and qualify as nondetected, (BU), as a result of laboratory method blank contamination. 

Accept data, but change positive results for bis(2-ethylhexyl)phthalate to a revised detection 
limit and qualify as nondetected, (BU), as a result of laboratory method blank contamination. 

Accept data, but qualify nondetects for bromomethane as estimated (UJ), as a result of 
continuing calibration %D greater than 25%. 

Accept data, but qualify positive results estimated (J) for acetone as a result of the initial 
calibration and continuing calibration RRFs less than 0.05. 

Accept data, but qualify nondetects for chloromethane as estimated (UJ), as a result of 
continuing calibration %D greater than 25%. 

Accept data, but qualify nondetects for methylene chloride as estimated (UJ), as a result of 
continuing calibration %D greater than 25%. 

Accept data, but qualify nondetects for trichloroethene as estimated (UJ), as a result of 
continuing calibration %D greater than 25%. 

Accept data, but qualify nondetects for 1,1,2,2 tetrachloroethane as estimated (UJ), as a 
result of continuing calibration %D greater than 25%. 

Accept data, but qualify positive results less than the contract required quantitation limit 
(CRQL) as estimated, (J). 

Accept data, but qualify nondetects for carbazole as estimated (UJ), as a result of continuing 
calibration %D greater than 25%. 

Reject nondetects for 2-butanone and 2-hexanone as a result of initial and/or continuing 
calibrations RRFs less than 0.05. 



Reject nondetects for acetone, 2-butanone, and 2-hexanone as a result of initial and 
continuing calibrations RRFs less than 0.05. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 
Remaining After Data Qualification 

Named TIC 

Unknown substituted Benzene(s) 
Unknown(s) 
Unknown hydrocarbon 
Undecane 
Perfluorotributylamine 
Tridecane 

Unknown alkane(s) 
C3 Benzene(s) 
C4 Benzene(s) 
C5 Benzene(s) 
Unknown phthalate 
Unknown(s) 
Bromacil 
Unknown PAH 



Data Qualifier Key: 

U 

J 

UJ 

BU 

Value is a nondetect as reported by the laboratory and should not be considered present. 

Positive result is estimated as result continuing calibration %D > 25% and/or value below the CRQL. 

Nondetected result is considered to be estimated as a result of continuing calibration %D > 25%. 

Nondetected blank (for Region V) as a result of blank contamination and should not be considered present. 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7 -105 

TO: M.SLADIC DATE: NOVEMBER 17, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:. INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 
SDG - BRF05 

SAMPLES: 2/Soils/ 

003-SB-063-01 003-SB-063-03 

1/ Aqueous/ 

003-AB-002 -01 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF05, consists of two (2) soil environmental samples and one (1) 
aqueous environmental sample. No field duplicates were included within this SDG. 

All samples were analyzed for hexavalent chromium. Samples 003-SB-063-01 and 003-SB-063-03 were also analYi 
total organic carbon. The samples were collected by Brown and Root Environmental on August 5, 1997 and analyz... .Jy 
Laucks Testing Laboratories, Inc. under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality 
Control (QA/QC) criteria. Total organic carbon analyses were conducted using Lloyd Kahn Method. Hexavalent chromium 
analyses were conducted using SW-846 methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Holding Times 

The aqueous sample analyzed for hexavalent chromium was received by the laboratory outside of the 24 hour hold time. 
The nondetected result reported for hexavalent chromium in the affected sample was qualified as estimated, "UJ". 

laboratory Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
12 mg/l 

Action 
level (soil) 
60 mglkg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the action level for total organic carbon have been qualified as estimated, "J". 

Executive Summary 

Laboratory Performance: The hold time for hexavalent chromium was exceeded. Total organic carbon was present in 
the laboratory method blank. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC. Guidelines and the Quality Assurance Project Plan (QAPP)." 

~k ci ~(XCtW\fN\ 
B'i"own and Roo(Environmental 
Terri L. Solomon -? 

~heml/ CY. .../ ./ 

. /~-a~{ 
rown and Root nvironmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF05 

TABLE 1 - RECOMMENDATION SUMMARY 

C49-11-7-105 

Total organic carbon Jl 

Hexavalent.chromium i 
If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify nondetected results as estimated, "UJ", as a result of exceeded hold time. 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C49-11-7-095 

TO: M.SLADIC DATE: NOVEMBER 14, 1997 

FROM: TERRI L SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF05 

9/Soilsl 
003-SB-037-01 
003-SB-DP1-03 
003-SB-P06-03 

5/Aqueous/ 
003-AB-002 -01 
003-TW-P06-01 

003-SB-037 -03 
003-SB-P01-01 

003-TW-037 -01 

003-SB-063-01 
003-SB-P01-02 

003-TW-063-01 

003-SB-063-03 
003-SB-P06-01 

003-TW-DP1-02 

The sample set for CTO 003, NIROP Fridley, SDG BRF05, consists of nine (9) soil environmental samples and five (5) 
aqueous environmental samples. Two (2) field duplicate pairs (003-TW-P06-01 / 003-TW-DP1-02 and 003-SB-037-0 4 

003-SB-DP1-03) were included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by Brown 
and Root Environmental on August 5, 6 and 7, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and cyanide 
analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
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• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory ~Iank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Maximum Action 
Analyte Concentration Level (aqueous) 
arsenic(2) 1.00 ug/L 5.00 ug/L 
barium 3.5 ug/L 17.5 ug/L 
beryllium 0.3 ug/L 1.5 ug/L 
beryllium(1) 0.080 mg/kg NA 
cadmium 2.2 ug/L 11.0 ug/L 
calcium 42.0 ug/L 210 ug/L 
chromium 6.0 ug/L 30.0 ug/L 
cobalt 3.0 ug/L 15.0 ug/L 
iron 9.0 ug/L 45.0 ug/L 
lead 1.1 ug/L 5.5 ug/L 
magnesium 38.5 ug/L 192.5 ug/L 
manganese 2.7 ug/L 13.5 ug/L 
nickel 4.3 ug/L 21.5 ug/L 
potassium 133.3 ug/L 666.5 ug/L 
selenium(2) 3.400 ug/L 17.0 ug/L 
sodium 40.6 ug/L NA 
sodium(2) 75.4 ug/L 377 ug/L 
zinc") 1.700 mg/kg NA 
zinc(2) 4.400 ug/L 22.0 ug/L 

Samples affected: All 

") 
Maximum concentration present in a soil preparation blank. 

(2) 

Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil} 
NA 
3.5 mg/kg 
NA 
0.40 mg/kg 
2.2 mg/kg 
42.0 mg/kg 
6.0 mg/kg 
3.0 mg/kg 
9.0 mg/kg 
1.1 mg/kg 
38.5 mg/kg 
2.7 mg/kg 
4.3 mg/kg 
133.3 ug/L 
NA 
40.6 mg/kg 
NA 
8.5 mg/kg 
NA 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for arsenic, beryllium, chromium, cobalt, lead, magnesium, manganese, nickel, 
selenium and sodium have been qualified as nondetected "U". Positive results greater than the action level for barium, 
calcium, chromium, cobalt, iron, lead, magnesium, manganese, nickel, potassium, selenium, sodium and zinc have been 
qualified as estimated, "J". 
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Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium affecting the soil matrix was < 30% quality control limit. 
Nondetected results reported for the aformentioned analyte in the affected samples were qualified as rejected, "URn. 

The MS %R for antimony affecting the soil matrix was < 75% quality control limit. Nondetected results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "UJ". 

The MS %R for cyanide affecting the aqueous matrix was < 30% quality control limit. Nondetected results reported for the 
aformentioned analyte in the affected samples were qualified as rejected, OUR". 

Field Duplicate Results 

Field duplicate imprecision was noted for soil sample pair, 003-SB-037-01 I 003-SB-DP1-03, for manganese. Positive 
results reported for the aforementioned analyte in the affected samples were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-lW-P06-01 and 003-lW-DP1-03. The non detected results 
reported for selenium in the affected samples were qualified as estimated, "UJn. 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-lW-P06-01 and 003-lW-037-01. The positive results 
reported for thallium in the affected samples were qualified as estimated, "J". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The matrix spike, laboratory duplicate and the ICP Serial Dilution analyses affecting the aqueous matrix was performed on 
a sample not included within this SDG. Therefore, no validation actions were required. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arsenic, cadmium, chromium and lead were 
outside the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recovery for lead was> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-lW-037-01. However, no validation actions were warranted 
as the result reported in the affected sample was a nondetected result. 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-SB-063-01, 003-SB-P06-01, 003-SB-P01-01, 003-SB-P01-
02, 003-SB-037-01, 003-SB-037-03 and 003-SB-DP1-03. However, no validation actions were warranted as the 
nondetected results reported in the affected samples were rejected for a more severe noncompliance. 
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Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for selenium affecting the soil matrix were < 30% quality control limit. 
The MS %R for antimony affecting the soil matrix was < 75% quality control limit. The MS %R for cyanide affecting the 
aqueous matrix were < 30% quality control limit. Field duplicate imprecision was noted for manganese affecting the soil 
matrix. Th~ GFAA Post Digestion Spike Recoveries for selenium (samples 003-lW-P06-01 and 003-lW-DP1-03) and 
thallium (samples 003-lW-P06-01 and 003-lW-037-01) were < 85% quality control limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~d5J0!>.~ 
BWn and Root Environmental 
Terri L. Solomon 
Chemist 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF05 

TABLE 1 - RECOMMENDATION SUMMARY 

aluminum magnesium A' i 
antimony l manganese A' J,.3 

arsenic A' mercury 

barium i nickel A' i 
beryllium A' potassium i 
cadmium selenium A' J'.4 R' 

calcium i silver 

chromium A' i sodium A' J' 

cobalt A' i thallium J4 

copper vanadium 

iron i zinc i 
lead A' i cyanide R2 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify nondetected results as estimated, "UJ", respectively, as a result of low MS %~ 
affecting the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of field duplicate imprecision 
affecting the soil matrix. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a result 
of low GFAA Post Digestion Spike Recoveries. 

Reject nondetected results, "UR", as a result of MS %R < 30% affecting the soil matrix. 

Reject nondetected results, "UR", as a result of MS %R < 30% affecting the aqueous matrix. 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7-103 

TO: M.SLADIC DATE: NOVEMBER 17, 1997 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

TERRI L. SOLOMON COPIES: DVFILE 

INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF05D 

4/Aqueous/ 

003-TW-037-F1 003-TW-063-F1 003-TW-DP1-F2 003-TW-P06-F 1 

The sample set for CTO 003, NIROP Fridley, SDG BRF05D, consists of four (4) aqueous environmental samples. One (1) 
field duplicate pair (003-TW-P06-F1/ 003-TW-DP1-F2) was included within this SDG. 

All samples were analyzed for Dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on August 5, 6 and 7, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAtQC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILMD4.0. 

All analyses, with the exception of arsenic, lead, mercury, selenium and thallium were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using Graphite 
Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
cadmium 
chromium 
iron 
lead 
magnesium 
manganese(1) 
selenium(1) 
sodium(1) 
zinc(1) 

Maximum 
Concentration 
2.2 ug/L 
s.o ug/L 
8.1 ug/L 
1.1 ug/L 
21.2 ug/L 
1.S ug/L 
2.900 ug/L 
75.400 ug/L 
4.400 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
11.0 ug/L 
30.0 ug/L 
40.5 ug/L 
5.5 ug/L 
10S ug/L 
8.0 ug/L 
14.5 ug/L 
377 ug/L 
22.0 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive results 
less than the action level for cadmium, chromium and zinc have been qualified as nondetected "U". Positive results 
greater than the action level for iron, magnesium, manganese, selenium and sodium have been qualified as estimated, " . 

Field Duplicate Results 

Field duplicate imprecision was noted for sample pair, 003-TW-POS-F1 I 003-TW-DP1-F2, for iron and manganese. The 
positive results reported for the aformentioned analytes were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-POS-F1 and 003-TW-DP1-F2. The nondetected results 
reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in 003-TW-DP1-F2 and 003-TW-037-F1. The nondetected results reported 
for thallium in the affected samples were qualified as estimated, "UJ". 

Method of Standard Addition 

The method of standard addition correlation coefficient for selenium affecting sample 003-TW-037-F1 was < 0.995. The 
positive result reported for the aformentioned analyte in the affected sample was qualified as estimated, "J". 
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The Instrument Detection Limits (lDLs) for antimony, barium, chromium, copper, lead, mercury. nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The matrix spike. laboratory duplicate and the ICP Serial Dilution analyses affecting the aqueous matrix was performed on 
a sample not included within this SDG. Therefore, no validation actions were required. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arsenic and cadmium were outside the 80-
120% quality control limit. However, no validation actions are required for this noncompliance. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: Field duplicate imprecision was noted for iron and manganese. The GFAA Post 
Digestion Spike Recoveries for selenium (samples 003-lW-P06-F1 and 003-lW-DP1-F2) and thallium ( samples 003-lW
DP1-F2 and 003-lW-037-F1) were < 85% quality control limit. The method of standard addition correlation coefficient for 
selenium affecting sample 003-lW-037-F1 was < 0.995. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review". 
February 1994. "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review". September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~ d5J~crn 
Brown and Root Environmental 
Terri L. Solomon 

. Brown and Root Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 
antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
iron 
lead 

M.SLADIC 
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NIROP FRIDLEY 
SDG BRF05D 

TABLE 1 - RECOMMENDATION SUMMARY 

J,,2 

magnesium 
manganese 
mercury 
nickel 
potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 

J,,2,4 

C-49-11-7-103 

If the field is left blank, the qualifier is A - Accept all data. 

J4 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results as estimated, "J", as a result of field duplicate imprecision. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low GFAA Post Digestion 
Spike Recoveries. 

Accept data but qualify the positive result in sample 003-TW-037-F1 as estimated, "J", as a result of the 
method of standard addition correlation coefficient < 0.995. 
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'Brown & Root Environmentali INTERNAL CORRESPONDENCE 

C-49-11-7 -111 

TO: M.SLADIC DATE: NOVEMBER 18, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 
SDG - BRF06 

SAMPLES: 4/Soils/ 

003-SB-023-01 003-SB-023-03 003-SB-P12-01 003-SB-P12-03 

3/Aqueous/ 

003-TW-023-01 003-TW-P01-01 003-TW-P 12-01 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF06, consists of four (4) soil environmental samples and three (3) 
aqueous environmental samples. No field duplicates were included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by Brown 
and Root Environmental on August 8, 9, and 10, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and cyanide 
analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 

• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 

" • Sample Quantitation 
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* All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
arsenic'2) 
cadmium 
calcium(1) 
chromium 
iron 
lead 
magnesium 
manganese(1) 
manganese(2) 
potassium(1) 
selenium(1) 
selenium(2) 
sodium(1) 
sodium(2) 
zinc(1) 
zinc(2) 

Maximum 
Concentration 
1.00 ug/L 
2.2 ug/L 
4.060 mg/kg 
6.0 ug/L 
9.0 ug/L 
1.1 ug/L 
21.2 ug/L 
0.340 mg/kg 
1.600 ug/L 
25.700 ug/L 
0.200 mg/kg 
3.400 ug/L 
11.820 mg/kg 
75.400 ug/L 
1.00 mg/kg 
4.400 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
5.00 ug/L 
11.0 ug/L 
NA 
30.0 ug/L 
45.0 ug/L 
5.5 ug/L 
106 ug/L 
NA 
8.00 ug/L 
NA 
NA 
17.0 ug/L 
NA 
377 ug/L 
NA 
22.0 ug/L 

(1) 
Maximum concentration present in a soil preparation blank. 

(2) 
Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil 
NA 
2.2 mg/kg 
20.3 mg/kg 
6.0 mg/kg 
9.0 mg/kg 
1.1 mg/kg 
21.2 mg/kg 
1.7 mg/kg 
NA 
128.5 mg/kg 
1.0 mg/kg 
NA 
59.1 mg/kg 
NA 
5.00 mg/kg 
NA 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for cadmium, chromium, lead, selenium, sodium and zinc have been qualified as 
nondetected "U". Positive results greater than the action level for arsenic, calcium, chromium, iron, lead, magnesium, 
manganese, potassium, selenium, sodium and zinc have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium affecting the aqueous matrix was < 30% quality control limit. 
Nondetected results reported for the aformentioned analyte in the affected samples were qualified as rejected, "UR". 
Positive results reported for the aformentioned analyte were qualified as estimated, "J". 

The MS %R for iron affecting the aqueous matrix was> 120% quality control limit. Positive results reported for the 
aformentioned analyte were qualified as estimated, "J". 

The MS %R for thallium affecting the soil matrix was < 30% quality control limit. Nondetected results reported for the 
aforementioned analyte in the affected samples were qualified as rejected, OUR". 
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The MS %R for lead affecting the soil matrix was < 30% quality control limit. Positive results reported for the 
aforementioned analyte in the affected sample were qualified as estimated, "J". 

The MS %R for antimony, arsenic and selenium affecting the soil matrix was < 75% quality control limit. Positive results 
and nondetects reported for the aformentioned analytes were qualified as estimated, "J" and "UJ", respectively. 

Laboratory Duplicate Results 

Laboratory .duplicate imprecision was noted for calcium, iron and manganese affecting the soil analyses. Positive results 
reported for the aforementioned analyte in the affected samples were qualified as estimated, "J". 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Differences (%Ds) for aluminum, barium, calcium, iron, magnesium and manganese 
affecting the soil matrix were > 10% quality control limit. Positive results reported for the aformentioned analytes in the 
affected samples were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GF AA Post Digestion Spike Recoveries for arsenic were> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-SB-023-03 and 003-SB-P12-01. The positive results 
reported for arsenic in the affected samples were qualified as estimated, "J". 

The GFAA Post Digestion Spike Recovery for selenium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-SB-P12-01. The nondetected result reported for selenium in 
the affected sample was qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arseniC, cadmium, and lead were outside 
the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recovery for lead was> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-lW-023-01. However, no validation actions were warranted 
as the result reported in the affected sample was nondetected. 

The GFAA Post Digestion Spike Recovery for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-lW-P12-01. However, no validation actions were warranted 
as the nondetected result reported in the affected sample was rejected for a more severe noncompliance. 
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Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for lead and thallium affecting the soil matrix were < 30% quality 
control limit. The MS %Rs for antimony, arsenic and selenium affecting the soil matrix was < 75% quality control limit. The 
MS %R for selenium affecting the aqueous matrix were < 30% quality control limit. The MS %R for iron affecting the 
aqueous m.atrix was < 75% quality control limit. Laboratory duplicate imprecision was noted for calcium, iron and 
manganese affecting the soil matrix. The ICP Serial Dilution %Ds for aluminum, barium, calcium, iron, magnesium and 
manganese were> 10% quality control limit. The GFAA Post Digestion Spike Recoveries for arsenic (samples 003-SB-
023-03 and 003-SB-P12-01) and selenium (sample 003-SB-P12-01) were outside the 85-115% quality control limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assura.nce Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and.the Quality Assurance Project Plan (QAPP)." 

) "'j / / " / {"~'/;;~/7 // ,/ 
~ /t!. C/>~,(., C/ k"' 

/Brown and Root Environmental ' 

~~~~:~~~ti / 
Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF06 

TABLE 1 - RECOMMENDATION SUMMARY 

aluminum l magnesium i·5 

antimony l manganese J '.4.5 

arsenic 
J,.3.6 mercury 

barium l nickel 

beryllium potassium i 
cadmium A' selenium A' i·2.3.6 R2 

calcium i·4
.
5 

silver 

chromium A' i sodium A' i 
cobalt thallium R' 
copper vanadium 

iron 
J '.2.4.5 zinc A' i 

lead A' i·3 
cyanide 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results as estimated, "J", as a result of MS %R affecting the aqueous 
matrix. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a result 
of MS %R affecting the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of laboratory duplicate imprecision 
affecting the soil matrix. 

Accept data but qualify positive results as estimated, "J", as a result of ICP Serial Dilution %0 
affecting the soil matrix. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a result 
of low GFAA Post Digestion Spike Recoveries. 

Reject nondetected results, "URn, as a result of MS %R < 30% affecting the soil matrix. 

Reject nondetected results, "URn, as a result of MS %R < 30% affecting the aqueous matrix. 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7-114 

TO: M.SLADIC DATE: NOVEMBER 18, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF06 

SAMPLES: 3/Aqueous/ 

003-TW-023-F1 003-TW-P01-F 1 003-TW-P12-F1 
Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF06, consists of three (3) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for Dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on August 8, 9 and 10, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, lead, mercury, selenium and thallium were conducted using Induct' 
Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using Gra, 
Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 

• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 

• Laboratory Duplicate Results 
• ICP Serial Dilution Results 

* • GFAA Percent Relative Standard Deviation Results 

• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 

• • Sample Quantitation 

• - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
cadmium 
chromium 
iron 

. lead 
magnesium 
manganese(1) 
selenium(1) 
sodium(1) 
zinc(1) 

Maximum 
Concentration 
2.2 ug/L 
6.0 ug/L 
8.1 ug/L 
1.1 ug/L 
21.2 ug/L 
1.600 ug/L 
2.900 ug/L 
75.400 ug/L 
4.400 ug/L 

Samples affected: All 

Action 
Level (agueous) 
11.0 ug/L 
30.0 ug/L 
40.5 ug/L 
5.5 ug/L 
106 ug/L 
8.0 ug/L 
14.5 ug/L 
377 ug/L 
22.0 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive results 
less than the action level for chromium, lead, selenium and zinc have been qualified as nondetected "U". Positive results 
greater than the action level for iron, magnesium, manganese, selenium and sodium have been qualified as estimated, • J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was < 30% quality control limit. Positive results reported for 
the aforementioned analyte were qualified as estimated, "J", The nondetected results reported for the aformentioned 
analyte were qualified as rejected, "UR", 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-TW-023-F1 and 003-TW-P12-F1, The nondetected results 
reported for thallium in the affected samples were qualified as estimated, "UJ", 

Method of Standard Addition 

The method of standard addition correlation coefficient for selenium affecting sample 003-TW-023-F1 was < 0.995, The 
positive result reported for the aformentioned analyte in the affected sample was qualified as estimated, "J", 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP), 
All other analytes were either less than or equal to the provided IDLs, 
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The matrix spike, laboratory duplicate and the ICP Serial Dilution analyses affecting the ICP analyses were performed on a 
sample not included within this SDG. Therefore, no validation actions were required. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arsenic and cadmium were outside the 80-
120% quality control limit. However, no validation actions are required for this noncompliance. 

The GFAA Post Digestion Spike Recovery for selenium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-lW-P12-F1. However, no validation actions were required as 
the nondetected result reported for selenium in the affected sample was qualified as a result of a more severe 
noncomplia·nce. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for selenium was < 30% quality control limit. The GFAA Post 
Digestion Spike Recoveries for thallium (samples 003-lW-023-F1 and 003-TW-P12-F1) were < 85% quality control limit. 
The method of standard addition correlation coefficient for selenium affecting sample 003-lW-023-F1 was < 0.995. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting d~ta quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and t uali!y Assurance Project Plan (QAPP)." 

c~)Y~r''l 
rown and Root Environmental 

Terri L. Solomon ~ 
Chemist , 7 ./ 

// /f4,/ 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



MEMO TO: 
DATE: 

aluminum 
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beryllium 
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chromium 
cobalt 
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A1 

J1 
A1 

NIROP FRIDLEY 
SDG BRF06 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 
manganese 
mercury 
nickel 
potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 

J1.2.4 

C-49-11-7-114 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results as estimated, "J", as a result of MS %R. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low GFAA Post Digestion 
Spike Recoveries. 

Accept data but qualify the positive result in sample 003-lW-023-F1 as estimated, "J", as a result of the 
method of standard addition correlation coefficient < 0.995. 

Reject nondetected results, "URn, as a result of extremely low MS %R. 
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Brown & Root Environmental 

TO: 

FROM: 

MR. MARK SLADIC 

LINDA KARSONOVICH 

DATE: 

COPIES: 

INTERNAL CORRESPONDENC: 

DECEMBER 15,1997 

DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003, NIROP FRIDLEY, MINNESOTA 

SAMPLES: 

OVERVIEW 

SDG BRF06 

14/Soil/ 

003-SB-023-01 
003-5B-023-03 
003-SB-P12-01 
003-SB-P12-03 
003-SB-063-04BR 
003-SB-063-14BR 
003-SB-037 -05BR 

4/Aqueous/ 

003-TB-O 19-0 1 
003-TW-P01-01 

003-SB-037-10BR 
003-SB-P06-02BR 
003-SB-P06-05BR 
003-SB-P06-07BR 
003-SB-P01-03BR 
003-SB-P01-05BR 
003-SB-P01-09BR 

003-TW-023-01 
003-TW-P12-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF06 consists of fourteen (14) solid environmental 
samples, three (3) aqueous environmental samples and one (1) field quality control blank. The samples, with 
the exception of the trip blank (designated -TB-) and the soil samples (designated -BR), were analyzed for 
Target Compound List (TCl) volatile and semivolatile organic compounds. The environmental samples were 
also analyzed for PCBs. The trip blanks and samples designated BR soils were analyzed for volatile 
compounds only. The field crew did not designate samples for Matrix Spike/Matrix Spike Duplicate 
(MS/MSD) analyses. The laboratory also analyzed blank spike samples. No field duplicates were included 
in this SDG. 

The samples were collected by Brown and Root Environmental on August 5th, 6th, ]!h, 8th, 9th
, and 10th, 1997 

and analyzed by laucks Testing laboratory, Inc. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria using 
SW-846 Methods 8260 and ClP OlM03.1 analytical and reporting protocols. The data contained in this 
SDG were validated with regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• Initial/continuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Duplicate Results 



• Blank Spike/Blank Spike Duplicate Results 
• Internal Standard Performance 
• Compound Identification 
• Compound Quantitation 
• Detection Limits 
• Tentatively Identified Compounds 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

Initial calibration and/or continuing calibration Relative Response Factors (RRFs) less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, and 2-hexanone. Positive and nondetected results are 
affected by these noncompliances. Positive and nondetected results reported in the affected samples were 
qualified as estimated, (J) and rejected, (UR). 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for chloromethane, 
trichloroethene, 1,1 ,2,2-tetrachloroethane, bromomethane, and methylene chloride. Positive and 
nondetected results are affected by these noncompliances. Positive and nondetected results were qualified 
as estimated, (J) and (UJ), in the affected samples. 

The following table summarizes the maximum concentration of volatile compounds detected in the laboratory 
method and field quality control blanks analyzed in this SDG. 

Compound 
Methylene Chloride 
Methylene Chloride 
Acetone 

Samples affected: All 

Blank Actions: 

Maximum 
Concentration 
4 ~g/kg 
0.5 ~g/L 
0.9 ug/L 

Action 
Level 
40 ~g/kg 
5 ~g/L 
9 ug/L, ug/kg 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by aU. 
• Value> CRQL and < action level; report value followed by aU. 
• Value> CRQL and> action level; report value and qualify as estimated, (J). 

Dilution factors, percent solids and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. Positive results reported for methylene chloride and acetone were qualified in 
the manner indicated by the blank action table. It should be noted that field quality control blanks are not 
qualified based on field quality control blank contamination. 

Dilutions were performed on samples 003-lW-P12-01 (5X) and 003-lW-023-01 (5X) as the compound 
trichloroethene was above the linear range of the instrument. The results from the dilutions for this 
compound only were transcribed over to the undiluted sample results. 

A water sample was not designated for matrix spike/matrix spike duplicate analysis on the chain of custody 
sheets and was not performed for this SDG. The laboratory did perform blank spike/blank spike duplicate 
analysis for water. 

Semivolatiles 

Continuing calibration %Ds greater than 25% were reported for pyridine, 4-nitroaniline, and 3,3'
dichlorobenzidine. Positive and nondetected results reported for the aforementioned target compounds in 
the affected samples were qualified as estimated, (J) and (UJ). 



The following table summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory method and field quality control blanks analyzed in this SDG. 

Compound 
Bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 

11 j.Jg/Kg 

Samples affected: All soil samples. 

Blank Actions: 

Action 
level 
110 j.Jg/Kg 

• Value < Contract Required Quantitation Limit (CRQl); report CRQl followed by a U. 
• Value> CRQl and < action level; report value followed by a U. 
• Value> CRQl and> action level; report value and qualify as estimated, (J). 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. Positive results reported for bis(2-ethylhexyl)phthalate were qualified in the 
manner indicated by the blank action table. 

Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQl) are qualified as estimated, 
(J). 

EXECUTIVE SUMMARY 

Laboratory Perfonnance Issues: Initial and continuing calibration RRFs and %Ds outside than their 
respective quality control limits were reported for several volatile and semivolatile compounds. Methylene 
chloride and bis(2-ethylhexyl)phthalate were detected in the laboratory method blanks. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2/94), USEPA Region V Standard Operating Procedures for the Validation of OrganiC Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

~,:> 
o an nVlronmental 

Linda Karsonovich 
Chemist/Data Validator/ -

.'~/, 

L:~·/···\.L/ 
. ~. 1??~. 
'/rBrown anaootEnvironmental 

Joseph A Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 



1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

NIROP FRIDLEY 

SDG BRF06 

TABLE 1 - RECOMMENDATION SUMMARY 

VOA SVOA PCB 

003-18-019-01 
003-lW-P01-01 
003-lW-023-01 
003-lW-P12-01 
003-5B-023-01 
003-SB-023-03 
003-SB-P12-01 
003-SB-P12-03 
003-SB-063-04BR 
003-SB-063-14BR 
003-SB-037 -05BR 
003-SB-037 -1 OBR 
003-SB-P06-02BR 
003-SB-P06-05BR 
003-SB-P06-07BR 
003-SB-P01-03BR 
003-SB-P01-05BR 
003-SB-PO 1-09BR 

A,·2 
N 
A' 
A' 
A' 
A' 
A' 
A' 
A' 
A' 
A' 
A' 
A'·2 
A' 

Rij3.S 
R'J3.S JS 
R'J3,s JS 
R'J3,s J 5 
J '.5 J4 
J 2.5 J4 
J 1.5 A3 J4 
J 2.5 J4 
J '.5 
J '.5 
J ',5 
J 2.5 
J 2,5 
J 2.5 
J 2.5 
J2 
J 2.5 
J 2.5 

If the field is left blank, the qualifier is A - Accept all data. 

R' 

J' 

Accept data, but replace positive results for methylene chloride with a revised detection limit 
and qualify as nondetected, (U), as a result of laboratory method blank contamination. 

Accept data, but replace positive results for acetone with a revised detection limit and qualify 
as nondetected, (U), as a result of laboratory method blank contamination. 

Accept data, but replace positive results for bis(2-ethylhexyl)phthalate with a revised 
detection limit and qualify as nondetected, (U), as a result of laboratory method blank 
contamination. 

Reject data, qualify nondetected results for acetone, 2-butanone, and 2-hexanone due to 
initial and continuing calibration RRFs falling below the 0.05 criterion as rejected, (UR) and 
qualify positive results as estimated, (J). 

Accept data, but qualify positive and nondetected results for chloromethane and as 
estimated, (J) and (UJ), as a result of continuing calibration %Ds greater than the 25% 
quality control limit. 

Accept data, but qualify positive and nondetected results for trichloroethene and 1,1,2,2-
tetrachloroethane as estimated, (J) and (UJ), as a result of continuing calibration %Ds 
greater than the 25% quality control limit. 

Accept data, but qualify positive and nondetected results for bromomethane as estimated, 
(J) and (UJ), as a result of continuing calibration %Ds greater than the 25% quality control 
limit. 

Accept data, but qualify positive and nondetected results for pyridine, 4-nitroaniline, and 
3,3'dichlorobenzidine as estimated, (J) and (UJ), as a result of continuing calibration %Ds 
greater than their 25% quality control limit. 

Accept data, but qualify positive results below the CRQL as estimated, (J). 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown(s) 
trichloromonofluoromethane 

Unknown(s) 
PAH 
alkane 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7 -105 

TO: M.SLADIC DATE: NOVEMBER 19,1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:. INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF07 

14/Soils/ 

003-SB-036-01 
003-SU-B02-01 
003-SU-DP1-01 
003-SU-B09-01 

1/ Aqueous/ 

003-SU-RB-01 

003-SB-036-02 
003-SU-B03-01 
003-SU-B06-01 
003-SU-B10-01 

003-SB-036-03 
003-SU-B04-01 
003-SU-B07 -01 

003-SU-B01-01 
003-SU-B05-01 
003-SU-B08-0 1 

The sample set for CTO 003, NIROP Fridley, SDG BRF07, consists of fourteen (14) soil environmental samples anr 
(1) rinsate blank .. One (1) field duplicate pair (003-SU-B05-01 / 003-SU-DP1-01) was included within this SDG. 

All samples were analyzed for hexavalent chromium and total organic carbon with the exception of 003-SB-036-01, 003-
SB-036-02, 003-SB-036-03 and 003-SU-RB-01. These samples were analyzed for hexavalent chromium only. The 
samples were collected by Brown and Root Environmental on August 12 and 13, 1997 and analyzed by Laucks Testing 
Laboratories, Inc. under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) 
criteria. Total organic carbon analyses were conducted using Lloyd Kahn Method. Hexavalent chromium analyses were 
conducted using SW-846 methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 

• Laboratory Control Sample Results 

• Matrix Spike Results 
• Laboratory Duplicate Results 

* • Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
15 mg/L 

Action 
Level (soil) 
75 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the action level for total organic carbon have been qualified as estimated, "J". 

Executive Summary 

Laboratory Performance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
.NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~')W~ J ,SCbl'Y\ 
Brown and Root Environmental 

Terri L. Solomon ~'i' 
,Che/ /, ,., _ 

.' / ~ - ""/ '/1:/ . 

"" 
rown and Root Environmental 

Joseph A Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation, 
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Total organic carbon J1 
Hexavalent,chromium 

NIROP FRIDLEY 
SDG BRF07 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data, 

C-49-11-7 -105 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J", 



.. 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7-118 

TO: M.SLADIC DATE: NOVEMBER 19, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT:. INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF07 

2/Soilsl 
003-SB-036-0 1 

1/Aqueous/ 
003-TW-036-0 1 

003-SB-036-03 

The sample set for CTO 003, NIROP Fridley, SDG BRF07, consists of two (2) soil environmental samples and one (1) 
aqueous environmental sample. No field duplicate pairs were included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by Brown 
and Root Environmental on August 12, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QNQC) criteria. Metals and cyanide analyses 
were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 



MEMO TO: M.SLADIC C-49-11-7-118 
DATE: NOVEMBER 19, 1997 - PAGE 2 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory 81ank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
arsenid2) 
cadmium 
calcium(1) 
chromium 
iron 
lead 
magnesium 
manganese(1) 
manganese(2) 
potassium(1) 
selenium(1) 
selenium(2) 
sodium(1) 
sodium(2) 
thallium 
zinc(1) 
zind2) 

Maximum 
Concentration 
1.00 ug/L 
2.2 ug/L 
4.060 mg/kg 
6.0 ug/L 
9.0 ug/L 
1.1 ug/L 
21.2 ug/L 
0.340 mg/kg 
1.600 ug/L 
25.700 mg/kg 
0.200 mg/kg 
3.400 ug/L 
11.820 mg/kg 
75.4 ug/L 
1.0 ug/L 
1.000 mg/kg 
4.400 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
5.00 ug/L 
11.0 ug/L 
NA 
30.0 ug/L 
45.0 ug/L 
5.5 ug/L 
106 ug/L 
NA 
8.0 ug/L 
NA 
NA 
17.0 ug/L 
NA 
377 ug/L 
5.0 ug/L 
NA 
22.0 ug/L 

(1) 
Maximum concentration present in a soil preparation blank. 

(2) 
Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil) 
NA 
2.2 mg/kg 
20.3 mg/kg 
6.0 mg/kg 
9.0 mg/kg 
1.1 mg/kg 
21.2 mg/kg 
1.7 mg/kg 
NA 
128.5 mg/kg 
1.0 mg/kg 
NA 
59.1 mg/kg 
NA 
1.0 mg/kg 
5.0 mg/kg 
NA 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for cadmium, selenium and sodium have been qualified as nondetected "U". 
Positive results greater than the action level for arsenic, chromium, iron, lead, magnesium, manganese, potassium, 
selenium, sodium and zinc have been qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for arsenic was> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-S8-036-01. The positive result reported for arsenic in the 
affected sample was qualified as estimated, "J". 

The GFAA Post Digestion Spike Recovery for selenium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-S8-036-01. The non detected result reported for selenium in 
the affected sample was qualified as estimated, "UJ". 
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The GFAA Post Digestion Spike Recovery for thallium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-lW-036-01. The nondetected result reported for thallium in the 
affected sample was qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other an.alytes were either less than or equal to the provided IDLs. 

The matrix spike, laboratory duplicate and the ICP Serial Dilution analyses affecting the soil and aqueous matrix were 
performed on a sample not incl!Jded within this SDG. Therefore, no validation actions were required. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arsenic, cadmium and lead were outside the 
80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: The GFAA Post Digestion Spike Recoveries for arsenic (sample 003-SB-036-01), 
selenium (sample 003-SB-036-01) and thallium (sample 003-lW-036-01) were outside the 85-115% quality control limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and t Qua,Jity Assurance Project Plan (QAPP)." 

/ 

Brown a oot Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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antimony 

arsenic 
barium 

beryllium 

cadmium 
calcium 

chromium 
cobalt 
copper 

iron 

lead 

M.SLADIC 
NOVEMBER 19, 1997 - PAGE 4 

NIROP FRIDLEY 
SDG BRF07 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium i 
manganese i 
mercury 
nickel 

potassium i 
A' selenium A' i·2 

silver 

sodium A' J' 
thallium J2 
vanadium 

zinc J' 

cyanide 

C-49-11-7-118 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a ' 
of GFAA Post Digestion Spike Recoveries. 
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SUBJECT: 

SAMPLES: 

OVERVIEW 
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DATE: 

COPIES: 

NOVEMBER 17,1997 

DV FILE 

ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003 NIROP, FRIDLEY, MINNESOTA 
SDG BRF07 

9/Solid/ 

003-SB-023-05-BR 
003-SB-036-02 
003-SB-036-07 -BR 
003-SB-P12-11-BR 

2/Aqueous/ 

003-TB-020-01 

003-SB-023-15-BR 
003-SB-036-03 
003-SB-DP1-22-BR 

003-lW-036-01 

003-SB-036-01 
003-SB-036-05-BR 
003-SB-P 12-05-BR 

The sample set for CTO 003, NIROP Fridley SDG BRF07 consists of nine (9) solid environmental samples, 1 
(1) aqueous sample, and one (1) trip blank. All samples were analyzed for Target Compound List (TCl) 
organics (volatile, semivolatile, and PCB compounds). One field duplicate pair was (003-SB-036-05-
BRl003-SB-DP1-22-BR) included in this SDG. SampleS 003-SB-023-15-BR was designated by the field 
crew for Matrix Spike/Matrix Spike Duplicate (MS/MSD) analysis. 

The samples were collected by Brown and Root Environmental on August 9th, 10th, 11th and 12th, 1997 and 
analyzed by laucks Testing labs. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria, using Contract 
laboratory Program (ClP) Statement of Work OlM03.1, 8260A and 8270B analytical and reporting 
protocols. The data contained in this SDG were validated with regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• Initial/continuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Intemal Standard Performance 
• Matrix spike results 

* • Blank spike results 
• Field duplicate results 
• Compound Identification 

• Compound quantitation 
• Detection limits 
• Tentatively identified compounds 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

Initial and Continuing Calibration Relative Response Factors (RRFs) for acetone, 2-hexanone, and 2-
butanone were less than 0.050. This noncompliance indicates a lack of instrument response. Positive and 
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nondetected results are affected by this noncompliance. Therefore, nondetected results reported for these 
compounds in the affected samples were considered unreliable and were rejected, (UR). 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for bromoform, carbon 
tetrachloride, cis-1,3-dichloropropene, dibromochloromethane, trans-1,3-dichloropropene, trichloroethene, 
and 1,1,2,2-tetrachloroethane. Positive and nondetected results are affected by these noncompliances. 
Therefore, positive and nondetected results reported for the aforementioned compounds were qualified as 
estimated, (J) and (UJ), in the affected samples. 

The following contaminant was detected in the low level laboratory method blanks analyzed in this SDG: 

Blanks 

Methylene Chloride 
Methylene Chloride 

Samples affected: All samples. 

Maximum Concentration 

1.5 ug/l 
4 ug/kg 

- Maximum concentration detected in a field quality control blank. 

Blank Actions: 

Action level 

15 ug/l 
40 ug/kg 

• Value < Contract Required Quantitation Limit (CRQl); report CRQl by a U. 
• Value> CRQl and < action level; report value followed by a U. 
• Value> CRQl and> action level: report value as estimated, (J). 

Dilution factors, percent moisture, and sample aliquot were taken into consideration during the application of 
all action levels. Actions as indicated above were taken for methylene chloride. It should be noted that field 
quality control blanks are not qualified based on field quality control blank contamination. 
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Continuing calibration Percent Differences (%Ds) greater than the 25% quality control limit were reported for 
pyridine, 4-nitroaniline, and 3,3'-dichlorobenzidine. Positive and nondetected results are affected by these 
noncompliances. Therefore, nondetected results for the aforementioned compounds were qualified as 
estimated, (UJ), in the affected samples. 

The following contaminant was detected in the low level laboratory method blanks analyzed in this SDG: 

Blanks 

bis(2-ethylhexyl)phthalate 

Samples affected: All soil samples. 

Blank Actions: 

Maximum Concentration Action level 

11 ug/kg 110 ug/kg 

• Value < Contract Required Quantitation Limit (CRQl); report CRQl by a U. 
• Value> CRQl and < action level; report value followed by a U. 
• Value> CRQl and> action level: report value as estimated, (J). 

Dilution factors, percent moisture and sample aliquot were taken into consideration during the application of 
all action levels. Actions as indicated above were taken for bis(2-ethylhexyl)phthalate. 

No problems were noted with the PCB fraction. 

Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQl) are qualified as estimated, 
(J). 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Initial and Continuing Calibration RRFs less than 0.050 were reported for 
acetone and 2-butanone. Continuing calibration %Ds greater than the 25% quality control limit were also 
reported for several volatile and semivolatile compounds. Methylene chloride was detected in the volatile 
laboratory method blanks. Bis(2-ethylhexyl)phthalate was detected in the semivolatile laboratory method 
blank. 

Other Factors Affecting Data Quality: No additional problems were noted. 
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The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2194), US EPA Region V Standard Operating Procedures for Validation of Organic Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

, 6Gr'\.A"""!..k
Brown and Ro 

~v.JW--
Environmental 

Bonni J. Smathers 
Industrial Hygienist/Data Validator 

/ .. ' ),/-

~
/ .//):-;/ 

/ C-'1 I 

. own an oot Environmental 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1 . Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



NIROP FRIDLEY 

SDG BRF07 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. VOA SVOA PCB 

003-SB-023-05-BR 
003-SB-023-15-BR 
003-SB-036-01 
003-SB-036-02 
003-SB-036-03 
003-SB-036-05-BR 
003-SB-036-07 -BR 
003-SB-DP1-22-BR 
003-SB-P12-05-BR 
003-SB-P12-11-BR 
003-TB-020-01 
003-lW-036-01 

If the field is left blank, the qualifier is A - Accept all data. 

J4 

Accept data, but qualify positive results for methylene chloride as nondetected, (U), as 
a result of laboratory blank contamination. 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as nondetected, (U), 
as a result of laboratory blank contamination. 

Accept data, but qualify nondetected results for bromoform, carbon tetrachloride, cis-1,3-
dichloropropene, dibromochloromethane, and trans-1,3-dichloropropene, as estimated, 
(UJ), as a result of continuing calibration %Ds greater than 25%. 

Accept data, but qualify positive and nondetected results for trichloroethene, and 1,1,2,2-
tetrachloroethane, and 2-hexanone as estimated, (J) and (UJ), as a result of continuing 
calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for pyridine, 4-nitroaniline, and 3,3'
dichlorobenzidine as estimated, (UJ), as a result of continuing calibration %Ds greater than 
25%. 

Accept data, but qualify positive results as estimated, (J), as a result of a value below the 
CRQL. 

Reject data and qualify nondetected results for acetone, 2-hexanone, and 2-butanone as 
unreliable,(UR). as a result of initial and continuing calibration RRFs less than 0.050. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

None 

TIC 

Unknown alkane(s) 
Unknown(s) 



Sample No. 

NIROP FRIDLEY 

SDG BRF07 

TABLE 1 - RECOMMENDATION SUMMARY 

VOA SVOA PCB 

003-SB-023-05-BR 
003-SB-023-15-BR 
003-S8-036-01 
003-SB-036-02 
003-S8-036-03 
003-SB-036-05-BR 
003-SB-036-07 -BR 
003-SB-DP1-22-BR 
003-SB-P12-05-BR 
003-SB-P12-11-BR 
003-TB-020-01 
003-lW-036-01 

If the field is left blank, the qualifier is A - Accept all data. 

R' 

Accept data, but qualify positive results for methylene chloride as nondetected, (U), as 
a result of laboratory blank contamination. 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as nondetected, (U), 
as a result of laboratory blank contamination. 

Accept data, but qualify nondetected results for bromoform, carbon tetrachloride, cis-1,3-
dichloropropene, dibromochloromethane, and trans-1,3-dichloropropene, as estimated, 
(UJ), as a result of continuing calibration %Ds greater than 25%. 

Accept data, but qualify positive and nondetected results for trichloroethene, and 1,1,2,2-
tetrachloroethane, and 2-hexanone as estimated, (J) and (UJ), as a result of continuing 
calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for pyridine, 4-nitroaniline, and 3,3'
dichlorobenzidine as estimated, (UJ), as a result of continuing calibration %Ds greater than 
25%. 

Accept data, but qualify positive results as estimated, (J), as a result of a value below the 
CRQL. 

Reject data and qualify nondetected results for acetone, 2-hexanone, and 2-butanone as 
unreliable,(UR), as a result of initial and continuing calibration RRFs less than 0.050. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

None 

TIC 

Unknown alkane(s) 
Unknown(s) 



Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7-120 

TO: M.SLADIC DATE: NOVEMBER 19, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:. INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF07D 

SAMPLES: 1/Aqueous/ 

003-TW-036-F1 
Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF07D, consists of one (1) aqueous environmental sample. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for Dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on August 12, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities Engineering 
Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were conducted using 
Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, lead, mercury, selenium and thallium were conducted using Inductively 
Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using Graphite 
Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 
• Sample Quantitation 

• - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
cadmium 
chromium 
iron 
lead 
magnesium 
manganese(1) 
selenium(1) 
sodium(1) 
zinc(1) 

Maximum 
Concentration 
2.2 ug/L 
S.O ug/L 
8.1 ug/L 
1.1 ug/L 
21.2 ug/L 
1.S ug/L 
2.900 ug/L 
75.400 ug/L 
4.400 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
11.0 ug/L 
30.0 ug/L 
40.5 ug/L 
5.5 ug/L 
10S ug/L 
8.0 ug/L 
14.5 ug/L 
377 ug/L 
22.0 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive results 
less than the action level for zinc have been qualified as nondetected "U". Positive results greater than the action level for 
iron, magnesium, manganese, selenium, sodium and zinc have been qualified as estimated, "J". 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%0) for manganese was > 10% quality control limit. The positive result 
reported for the aformentioned analyte was qualified as estimated, "J". 

GFAA Post Digestion Spike Recoverv Results 

The GFAA Post Digestion Spike Recovery for thallium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-TW-03S-F1. The non detected result reported for thallium in the 
affected sample was qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The matrix spike and laboratory duplicate analyses for GFAA analyses and mercury affecting the aqueous matrix were 
performed on a sample not included within this SDG. Therefore, no validation actions were required. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arsenic and cadmium were outside the 80-
120% quality control limit. However, no validation actions are required for this noncompliance. 
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Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: ICP Serial Dilution %D for manganese was> 10% quality control limit. The GFAA 
Post Digestion Spike Recovery for thallium (sample 003-TW-036-F1) was < 85% quality control limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as speCified in the 
NFESC Guidelines and the Quality-Assurance Project Plan (QAPP)." 

/ 

, / 

rown and Root Environme~tal ~.;!---
Terri L. Solomqn '7 ~~ 
Chemist /~.-. 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF07D 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 
manganese 
mercury 
nickel 
potassium 
selenium 
silver 
sodium 
thallium 
vanadium 
zinc 

C-49-11-7 -120 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results as estimated, "J", as a result of ICP Serial Dilution %0. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of low GFAA Post Digestion 
Spike Recoveries. 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7-125 

TO: M.SLADIC DATE: NOVEMBER 20,1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF08 

5/Soilsl 
003-SB-058-0 1 
003-SB-P02-03 

3/Aqueous/ 
003-AB-003-01 

003-SB-058-03 003-SB-DP1-04 003-SB-P02-0 1 

003-TW-058-01 003-TW-P02-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF08, consists of five (5) soil environmental samples and three (3) 
aqueous environmental samples. One field duplicate pair (003-SB-058-01 / 003-SB-DP1-04) was included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by Brown 
and Root Environmental on August 18, 19 and 20, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and cyanide 
analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 
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All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory Blank Analvses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Maximum Action Action 
Analyte Concentration Level (aqueous) Level {soil} 
aluminum 29.7 ug/L 148.5 ug/L NA 
aluminum(') 10.860 mg/kg NA 54.3 mg/kg 
barium 3.6 ug/L 18.0 ug/L NA 
barium(') 0.340 mg/kg NA 1.7 mg/kg 
beryllium 0.4 ug/L 2.0 ug/L 0.4 mg/kg 
calcium 39.8 ug/L 199 ug/L 39.8 mg/kg 
chromium 6.8 ug/L 34.0 ug/L 6.8 mg/kg 
cobalt 4.3 ug/L 21.5 ug/L NA 
cobaltl') 0.460 mg/kg NA 2.3 mg/kg 
iron 11.1 ug/L 55.5 ug/L NA 
iron(1) 7.020 mg/kg NA 35.1 mg/kg 
magnesium 46.9 ug/L 234.5 ug/L 46.9 mg/kg 
manganese 2.3 ug/L 11.5 ug/L 2.3 mg/kg 
sodium(') 13.34 mg/kg NA 66.7 mg/kg 
sodium(2) 119.3 ug/L 596.5 ug/L NA 
thallium 1.3 ug/L 6.5 ug/L 1.3 mg/kg 
vanadium 2.5 ug/L 12.5 ug/L 2.5 mg/kg 
zinc") 0.540 mg/kg NA 2.7 mg/kg 
zinc(2) 3.900 ug/L 19.5 ug/L NA 

Samples affected: All 

(I) 

Maximum concentration present in a soil preparation blank. 
(2) 

Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for aluminum, beryllium, calcium, chromium, cobalt, magnesium, sodium, 
thallium, vanadium and zinc have been qualified as nondetected "U". Positive results greater than the action level for 
aluminum, barium, beryllium, calcium, chromium, cobalt, iron, magnesium, manganese, sodium, vanadium and zinc have 
been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium affecting the aqueous matrix was < 30% quality control limit. 
The non detected results reported for the aforementioned analyte in the affected samples were qualified as rejected, OUR". 
The positive results reported for the aforementioned analyte in the affected samples were qualified as estimated, "J". 
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The MS %R for antimony affecting the soil matrix was < 30% quality control limit. The nondetected results reported for the 
aforementioned analyte in the affected samples were qualified as rejected, OUR". 

The MS %Rs for lead and selenium affecting the soil matrix were < 75% quality control limit. The positive results and 
nondetects reported for the aforementioned analytes in the affected samples were qualified as estimated, "J" and "UJ", 
respectively. 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%D) for zinc affecting the soil matrix was > 10% quality control limit. The 
positive results reported for the aforementioned analyte in the affected samples were qualified as estimated, "J" . 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for selenium was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-S8-058-031. The nondetected result reported for selenium in 
the affected sample was qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-S8-P02-01 and 003-S8-058-03. The nondetected results 
reported for thallium in the affected samples were qualified as estimated, "UJ". 

Method of Standard Addition 

The correlation coefficient for selenium analyzed by the method of standard addition for sample 003-TW-P02-01 was < 
0.995. The positive result reported for the aforementioned analyte in the affected sample were qualified as estimated, "J". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The matrix spike and laboratory duplicate analyses for mercury affecting the aqueous matrix were performed on a sample 
not included within this SDG. Therefore, no validation actions were required. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead, mercury, selenium, silver and zinc 
were outside the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

The MS %R for mercury affecting the soil matrix was> 125% quality control limit. However, no validation actions were 
warranted as the sample results reported for the aformentioned analyte were nondetects. 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-S8-058-01 and 003-S8-DP1-04. However, no validation 
actions are required as the results reported for thallium in the affected samples were qualified as blank contamination. 
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Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method / preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for selenium affecting the aqueous matrix and antimony affecting 
the soil matrix were < 30% quality control limit. The MS %Rs for lead and selenium affecting the soil matrix were < 75% 
quality control limit. The ICP Serial Dilution %0 for zinc affecting the soil matrix was> 10% quality control limit. The GFAA 
Post Digestion Spike Recoveries for selenium (sample 003-SB-058-03) and thallium (samples 003-SB-P02-01 and 003-
SB-058-03) were outside the < 85% quality control limit. The correlation coefficient for selenium analyzed by the method of 
standard addition affecting sample 003-TW-P02-01 was < 0.995. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory,Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 

NFES. ,c GU:zd~~rance Project Plan (OAPP)." 

2/ ' 
~d Root Environmental p. 

Terri L. Solomon 
Chem· 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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antimony 
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barium 

beryllium 

cadmium 

calcium 

chromium 

cobalt 

copper 

iron 
lead 
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NIROP FRIDLEY 
SDG BRF08 

TABLE 1 - RECOMMENDATION SUMMARY 

A' i magnesium 

R' manganese 
mercury 

i nickel 
A' i potassium 

selenium i·3.5.S 

A' i silver 
A' i sodium A' i 
A' i thallium A' J5 

vanadium A' i 
i zinc A' i,4 
J3 cyanide 

C-49-11-7-125 

R' 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results affecting the aqueous matrix as estimated, "J", as a result 
of low MS %R. 

Accept data but qualify positive results and nondetects affecting the soil matrix as estimated, "J" and "UJ", 
respectively, as a result of low MS %R. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J" as a result of ICP Serial 
Dilution %0. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of GFAA Post Digestion Spike 
Recoveries. 

Accept data but qualify the positive result in sample 003-TW-P02-01 as estimated, "J", as a result of a 
correlation coefficient < 0.995. 

Reject nondetected data, "UR", as a result of extremely low MS %R. 
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MR. MARK SLADIC 

LINDA KARSONOVICH 

DATE: 

COPIES: 

DECEMBER 16,1997 

DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOA/SVOAlPCB ORGANICS 
CTO 003, NIROP FRIDLEY, MINNESOTA 

SAMPLES: 

OVERVIEW 

SDG BRF08 

13/SoiU 

003-SB-P02-01 
003-SB-P02-02 
003-SB-P02-03 
003-SB-058-01 
003-SB-058-02 
003-SB-058-03 
003-SB-DP1-04 

6/Aqueous/ 

003-TB-021-01 
003-TB-022-01 
003-TB-023-01 

003-SB-P02-05BR 
003-SB-DP1-23BR 
003-SB-P02-15BR 
003-SB-058-05BR 
003-SB-DP1-25BR 
003-SB-058-15BR 

003-TW-P02-01 
003-AB-003-0 1 
003-TW-058-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF08 consists of thirteen (13) solid environmental 
samples, three (3) aqueous environmental samples and three (3) field quality control blanks. The samples, 
with the exception of the trip blanks (designated -TB-) and the soil samples (designated -BR), were analyzed 
for Target Compound List (TCl) volatile and semivolatile organic compounds. The environmental samples 
were also analyzed for PCBs. The trip blanks and BR soils were analyzed for volatile compounds only. The 
field crew designated samples for Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses. The laboratory 
also analyzed blank spike samples. Three field duplicates were included in this SDG. 

The samples were collected by Brown and Root Environmental on August 18th
, 19th

, 20th
, and 21 5t

, 1997 and 
analyzed by laucks Testing laboratory, Inc. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria using 
SW-846 Methods 8260 for aqueous samples and ClP OLM03.1 analytical and reporting protocols for soil 
samples. The data contained in this SDG were validated with regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• InitiaUcontinuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Duplicate Results 
• Blank Spike/Blank Spike Duplicate Results 
• Internal Standard Performance 
• Compound Identification 
• Compound Quantitation 
• Detection Limits 
• Tentatively Identified Compounds 



The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

Initial calibration and/or continuing calibration Relative Response Factors (RRFs) less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, and 2-hexanone. Positive and nondetected results are 
affected by these noncompliances. Positive and nondetected results reported in the affected samples were 
qualified as estimated, (J) and rejected, (UR). 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for cis-1,3-
dichloropropene, trans-1,3-dichloropropene, bromoform, chloroethane, and acetone. Positive and 
nondetected results are affected by these noncompliances. Positive and nondetected results were qualified 
as estimated, (J) and (UJ), in the affected samples. 

The following table summarizes the maximum concentration of volatile compounds detected in the laboratory 
method and field quality control blanks analyzed in this SDG. 

Compound 
Methylene Chloride 
Toluene 
Methylene Chloride 

Samples affected: All 

81ank Actions: 

Maximum 
Concentration 

10 IJg/Kg 
1 IJg/Kg 
2.1 IJg/L 

Action 
Level 
100 IJglKg 
5lJg/Kg 
21 IJg/L 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level; report value and qualify as estimated, (J). 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. Positive results reported for methylene chloride and toluene were qualified in 
the manner indicated by the blank action table. It should be noted that field quality control blanks are not 
qualified based on field quality control blank contamination. 

Percent recovery of trichloroethene in the soil MS/MSD could not be calculated as the amount of compound 
present in the unspiked sample was greater than five times the amount of the spike. A water sample was not 
deSignated for matrix spike/matrix spike duplicate analysis on the chain of custody sheets and was not 
performed for this SDG. The laboratory did perform a blank spike/blank spike duplicate analysiS for water. 

Dilutions were performed on samples 003-1W-P02-01 (10X), 003-1W-058-01 (5X), and 003-S8-058-01 
(2.5X). The compounds cis-1,2-dichloroethene and trichloroethene in sample 003-1W-P02-01 were above 
the linear range of the instrument. The results from the dilution for these compounds only were transcribed 
over to the undiluted sample results. The compound trichloroethene in samples 003-1W-058-01 and 003-
S8-058-01 was above the linear range of the instrument. The results from the dilutions for this compound 
only were transcribed over to the undiluted sample results. 

Semivolatiles 

Continuing calibration %Ds greater than 25% were reported for dimethylphthalate. Positive and nondetected 
results reported for the aforementioned target compound in the affected samples were qualified as estimated, 
(J) and (UJ). 

The following table summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory method and field quality control blanks analyzed in this SDG. 



Compound 
Bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 

1 IJg/L 

Samples affected: All water samples. 

Blank Actions: 

Action 
Level 
10 IJg/L 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by aU. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level; report value and qualify as estimated, (J). 

Dilution factors and sample aliquot used for analysis were taken into consideration during the application of 
all action levels. Positive results reported for bis(2-ethylhexyl)phthalate were qualified in the manner 
indicated by the blank action table. 

The RPD of the MS/MSD matrix spike duplicate on sample 003-SB-058-01 failed to meet the minimum 
acceptance criteria for eight (8) of the eleven (11) compounds. However, recoveries for the MS and blank 
spike were within the acceptance criteria. The laboratory has proposed that a loss of extract during sample 
preparation caused the low recoveries. No further action was taken since the blank spike recoveries were 
within acceptance limits. 

Water samples from SDG BRF09· were extracted with water samples from SDG BRF08. A MS/MSD was 
performed on a sample from SDG BRF09. Recovery information was included in the data package and was 
within the acceptance criteria. 

No problems were encountered. 

Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified as estimated, 
(J). 

Samples 003-SB-P02-02 and 003-SB-058-02 were canceled by Brown and Root. 

EXECUTIVE SUMMARY 

Laboratory Perfonnance Issues: Initial and continuing calibration RRFs and %Ds outside than their 
respective quality control limits were reported for several volatile and semivolatile compounds. Methylene 
chloride, toluene, and bis(2-ethylhexyl)phthalate were detected in the laboratory method blanks and/or field 
quality control blanks. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2194), USEPA Region V Standard Operating Procedures for the Validation of Organic Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 



~ a; Root Environmental 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



NIROP FRIDEL Y 

SDG BRGOS 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. VOA SVOA PCB 

003-TB-021-01 A1 R1J1 
003-TB-022-01 A1 R1 
003-TB-023-0 1 A1 R1 
003-TW-P02-01 A1 R1J1 A3 

003-AB-003-0 1 A1 R1J1 A3 

003-TW-058-01 A1 R1 A3 

003-SB-P02-01 A2 J2 J4 
003-SB-P02-02 A2 J4 
003-SB-P02-03 A2 J4 
003-SB-058-01 A2 J4 
003-SB-058-02 A2 J4 
003-SB-058-03 A2 J4 
003-SB-DP1-04 A2 J4 
003-SB-P02-05BR A2 J2 
003-SB-DP1-23BR A2 J2 
003-SB-P02-15BR A2 J3 
003-SB-058-05BR A2 J2 
003-SB-DP1-25BR A2 J2 
003-SB-058-15BR A2 J2 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but replace positive results for methylene chloride with a revised detection limit 
and qualify as nondetected, (U), as a result of laboratory method blank and/or field quality 
control blank contamination. 

Accept data, but replace positive results for methylene chloride and toluene with a revised 
detection limit and qualify as nondetected, (U), as a result of laboratory method blank 
contamination. 

Accept data, but replace positive results for bis(2-ethylhexyl)phthalate with a revised 
detection limit and qualify as nondetected, (U), as a result of laboratory method blank 
contamination. 

Reject data, qualify nondetected results for acetone, 2-butanone, and 2-hexanone as 
rejected, (UR) and qualify positive results as estimated, (J). 

Accept data, but qualify positive and nondetected results for cis-1,3-dichloropropene, trans-
1,3-dichloropropene, and bromoform as estimated, (J) and (UJ), as a result of continuing 
calibration %Ds greater than the 25% quality control limit. 

Accept data, but qualify positive and nondetected results for chloroethane and acetone as 
estimated, (J) and (UJ), as a result of continuing calibration %Ds greater than their 25% 
quality control limit. 

Accept data, but qualify the nondetected result for acetone as estimated, (J) and (UJ), as a 
result of continuing calibration %Ds greater than the 25% quality control limit. 

Accept data, but qualify positive and nondetected results for dimethylphthalate as estimated, 
(J) and (UJ), as a result of continuing calibration %Ds greater than the 25% quality control 
limit. 



Fraction 

Volatile 

Semivolatile 

TIC 

Unknown(s) 
undecane 
decane 

Unknown(s) 
hydrocarbon 
PAH 
alkane 

Summary of Tentatively Identified Compounds (TICs) 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7-126 

TO: M.SLADIC DATE: NOVEMBER 20, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:' INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRFOB 

SAMPLES: 3/Aqueous/ 

003-TW-058-F1 003-TW-P02-F1 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF08, consists of two (2) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on August 19 and 20, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted I.._.,jg 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 

.. - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum(1l 
barium 
beryllium 
calcium 
chromium 
iron 
magnesium 
manganese 
sodium 
thallium 
vanadium 
zinc 

Maximum 
Concentration 
19.00 ug/L 
3.3 ug/L 
0.4 ug/L 
37.9 ug/L 
6.8 ug/L 
9.0 ug/L 
46.9 ug/L 
2.3 ug/L 
119.3 ug/L 
1.3 ug/L 
2.3 ug/L 
3.9 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
95.0 ug/L 
16.5 ug/L 
2.0 ug/L 
189.5 ug/L 
34.0 ug/L 
45.0 ug/L 
234.5 ug/L 
11.5 ug/L 
596.5 ug/L 
6.5 ug/L 
11.5 ug/L 
19.5 ug/L 

(1l Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for beryllium, chromium, thallium and zinc have been qualified as non detected 
"U". Positive results greater than the action level for barium, calcium, iron, magnesium, manganese and sodium have 
been qualified as estimated, "J". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead, mercury, selenium and silver were 
outside the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"1 attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the lity Assurance Project Plan (QAPP)." 

___ ,I / 
terown and Root Environmental ~ ~ cZ°::=- p/ 

, ~~oot Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF08 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 

manganese 
mercury 

i nickel 
A' potassium 

selenium 

i silver 
A' sodium 

thallium A' 
vanadium 

i zinc A' 

C-49-11-7-126 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C49-11-7-145 

TO: M.SLADIC DATE: NOVEMBER 21, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:· INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF09 

7/50ils/ 

003-58-007-01 
003-58-027-03 

003-58-007-02 
003-58-030-01 

003-58-027 -01 
003-58-030-02 

003-58-027-02 

The sample set for CTO 003, NIROP Fridley, 5DG 8RF09, consists of seven (7) soil environmental samples. No field 
duplicate pairs were included within this 5DG. 

5amples 003-58-007-01 and 003-58-007-02 were analyzed for hexavalent chromium. 5amples 003-58-027-01, 003-58-
027-02 and 003-58-027-03 were analyzed for total organic carbon. 5amples 003-58-030-01 and 003-58-030-02 were 
analyzed for hexavalent chromium and total organic carbon. The samples were collected by 8rown and Rr 
Environmental on August 21,22 and 23, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Fac' 
Engineering 5ervice Center (NFE5C) Quality Assurance/Quality Control (QA/QC) criteria. Total organic carbon ana.. J 

were conducted using Lloyd Kahn Method. Hexavalent chromium analyses were conducted using 5W-846 methods 
3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 81ank Analyses 
• Laboratory Control 5ample Results 
• Matrix 5pike Results 
• Laboratory Duplicate Results 
• Detection Limits 
• 5ample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
15 mg/L 

Action 
Level (soil) 
75 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot. percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the action level for total organic carbon have been qualified as estimated. "J". 

Executive Summary 

Laboratory Performance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review". 
February 1994. "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review". September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~, \ 

J1-ti)'v\ 
Br6wn and Root Environmental 
Terri L. Solomon 
Chemist /~/_ 

) / // 
//~:~ oM 

~wn and loot Environmental 
Joseph A Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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Total organic carbon J1 
Hexavalent· chromium 

NIROP FRIDLEY 
SDG BRF09 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept aU data. 

C-49-11-7-145 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, • J". 



I. 

~ 
:Brown & Root Environmental I INTERNAL CORRESPONDENCE 

C-49-11-7-144 

TO: M.SLADIC DATE: NOVEMBER 21, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:' INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF09 

SAMPLES: 3/Aqueous/ 

003-TW-007-F1 003-TW-027-F1 003-TW-030-F1 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF09, consists of three (3) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on August 21,22 and 23, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Fumace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• . GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum(1) 
barium 
calcium 
cobalt 
iron 
magnesium 
manganese 
potassium 
silver 
zinc(1) 

Maximum 
Concentration 
31.800 ug/L 
2.4 ug/L 
38.0 ug/L 
4.0 ug/L 
11.1 ug/L 
25.6 ug/L 
1.1 ug/L 
196.6 ug/L 
5.6 ug/L 
7.300 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
159 ug/L 
12.0 ug/L 
190 ug/L 
20.0 ug/L 
55.5 ug/L 
128 ug/L 
5.5 ug/L 
983 ug/L 
28.0 ug/L 
36.5 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contaminatil" 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamin' 
Positive results less than the action level for barium, cobalt and zinc have been qualified as nondetected "U". Pc. ~ 

results greater than the action level for barium, calcium, iron, magnesium, manganese and potassium have been qualified 
as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for selenium and thallium were < 75% quality control limit. The positive 
results and nondetects reported for the aforementioned analytes were qualified as estimated, "J" and "UJ", respectively. 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%0) for iron was> 10% quality control limit. The positive results reported for 
the aforementioned analyte were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for lead were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-lW-007-F1, 003-lW-027-F1 and 003-lW-030-F1. The 
nondetected results reported for lead in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recovery for selenium was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-lW-007 -F1. The nondetected result reported for lead in the 
affected sample was qualified as estimated, "UJ". 
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The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality CQ.ntrollimit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-007-F1, 003-TW-027-F1 and 003-TW-030-F1. The 
nondetected results reported for thallium in the affected samples were qualified as estimated, "UJ". 

Method of Standard Addition 

The correlation coefficient for selenium analyzed by the method of standard addition for sample 003-TW-030-F1 was < 
0.995. The positive result reported for the aforementioned analyte in the affected sample were qualified as estimated, "J". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the. Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead, mercury and selenium were outside 
the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

Executive Summarv 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for selenium and thallium were < 75% quality control limit. The ICP 
Serial Dilution %D for iron was> 10% quality control limit. The GFAA Post Digestion Spike Recoveries for lead (samples 
003-TW-007-F1, 003-TW-027-F1 and 003-TW-030-F1), selenium (sample 003-TW-007-F1) and thallium (samples 003-
TW-007-F1, 003-TW-027-F1 and 003-TW-030-F1) were < 85% quality control limit. The correlation coefficient for selenium 
analyzed by the method of standard addition affecting sample 003-TW-030-F1 was < 0.995. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review', September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

-> /' , .. t:r? 
Brown and oot Environmental A ,.-t....
Terri L. Solomon 

che~h / 
"G/ 

rown an oot Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 

antimony 
arsenic 

barium 

beryllium 

cadmium 

calcium 
chromium 

M.SLADIC 
NOVEMBER 21,1997 - PAGE 5 

NIROP FRIDLEY 
SDG BRF09 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium i 
manganese i 
mercury 

nickel 

potassium i 
selenium l·4.5 
silver 
sodium 

C49-11-7-144 

cobalt A1 thallium /,4 
copper 

iron 
lead 

vanadium 

zinc A1 

If the field is left blank, the qualifier is A - Accept all data. 

J" 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects, "J" and "UJ", respectively, as a result of low MS 

%R. 

Accept data but qualify positive results, "J", as a result of ICP Serial Dilution %0. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of GFAA Post Digestion Spike 
Recoveries. 

Accept data but qualify the positive result in sample 003-TW-030-F1 as estimated, "J", as a result of a 
correlation coefficient < 0.995. 



C-49-10-7-112 

TO: MR. MARK SLADIC DATE: NOVEMBER 17, 1997 

FROM: BONNI J. SMATHERS COPIES: DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003 NIROP, FRIDLEY, MINNESOTA 

SAMPLES: 

SDG BRF09 

14/Solid/ 

003-88-007-01 
003-S8-007 -05-8R 
003-S8-027 -02 
003-S8-027 -06-8R 
003-S8-030-03 

003-S8-007 -02 
003-S8-007-11-8R 
03-S8-027 -03 
003-S8-030-01 
03-S8-030-04-8R 

003-S8-001-03 
003-S8-027-01 
003-S8-027 -05-8R 
003-S8-030-02 

5/Aqueous/ 

003-T8-024-01 
003-lW-027 -01 

003-T8-025-0 1 
003-lW-030-01 

003-lW-007 -01 

OVERVIEW 

The sample set for CTO 003, NIROP Fridley SDG 8RF09 consists of fourteen (14) solid environmental 
samples, three (3) aqueous samples, and two (2) trip blanks. All samples were analyzed for Target 
Compound List (TCl) organics (volatile, semivolatile, and pcb compounds). A field duplicate pair was not 
included in this SDG. Sample 003-lW-007-01 was designated by the field crew for Matrix Spike/Matrix Spike 
Duplicate (MS/MSD) analysis. 

The samples were collected by 8rown and Root Environmental on August 21st, 22nd, and 23rd, 1997 and 
analyzed by laucks Testing labs. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria, using Contract 
Laboratory Program (CLP) Statement of Work (SOW) OlM03.1, 8260A and 82708 analytical and reporting 
protocols. The data contained in this SDG were validated with regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• Initial/continuing calibrations 
• Laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Internal Standard Performance 
• Matrix spike results 
• 81ank spike results 
• Compound Identification 
• Compound quantitation 
• Detection limits 
• Tentatively identified compounds 
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The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

The aqueous initial and continuing calibration Relative Response Factors (RRFs) for acetone, 2-hexanone, 
and 2-butanone were less than 0.050. This noncompliance indicates a lack of instrument response. Positive 
and nondetected results are affected by this noncompliance. Therefore, nondetected results reported for 
these compounds in the affected samples were considered unreliable and were rejected, (UR). 

A continuing calibration Percent Difference (%0) greater than 25% was reported for acetone. Positive and 
nondetected results are affected by this noncompliance. Therefore, positive and nondetected results 
reported for the acetone were qualified as estimated, (J) and (UJ), in the affected samples. 

The following contaminant was detected in the low level laboratory method blanks analyzed in this SDG: 

Blanks 

Methylene Chloride 
Methylene Chloride' 

Samples affected: All soil and aqueous samples. 

Maximum Concentration 

7 ug/kg 
3.5 ug/L 

- Maximum concentration detected in a field quality control blank. 

Blank Actions: 

Action Level 

70 ug/kg 
35 ug/L 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level: report value as estimated, (J). 

Dilution factors, percent moisture and sample aliquot were taken into consideration during the application of 
all action levels. Actions as indicated above were taken for methylene chloride. It should be noted that field 
quality control blanks are not qualified based on field quality control blank contamination. 

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses of sample 003-TW-007-01 yielded a low %R for 
trichloroethene. A high Relative Percent Difference (%RPD) was also reported for trichloroethene. The 
positive result in the unspiked sample was qualified as estimated, (UJ). 

Samples 003-SB03-004BR and 003-SB027-01 were analyzed at 0.5 grams. 

Semivolatiles 

Continuing calibration Percent Differences (%Ds) greater than the 25% quality control limit were reported for 
hexachlorocyclopentadiene, pyridine, and 4-nitroaniline. Positive and nondetected results are affected by 
these noncomphances. Therefore, nondetected results for the aforementioned compounds were qualified as 
estimated, (UJ), in the affected samples. 

The following contaminant was detected in the low level laboratory method blanks analyzed in this SDG: 

Blanks Maximum Concentration Action Level 

bis(2-ethylhexyl)phthalate 1 ug/kg 10 ug/kg 

Samples affected: All soil samples. 
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Blank Actions: 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL by aU. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level: report value as estimated, (J). 

C-49-10-7-112 

Dilution factors, percent moisture and sample aliquot were taken into consideration during the application of 
all action levels. Actions as indicated above were taken for bis(2-ethylhexyl)phthalate. 

No problems were noted with the PCB fraction. 

Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified as estimated, 
(J). 
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EXECUTIVE SUMMARY 

Laboratory Perfonnance Issues: Initial and Continuing Calibration RRFs less than 0.050 were reported for 
acetone and 2-butanone. Continuing calibration %Ds greater than the 25% quality control limit were also 
reported for several volatile and semivolatile compounds. Methylene chloride was detected in the volatile 
laboratory method blanks. Bis(2-ethylhexyl)phthalate was detected in the semivolatile laboratory method 
blank. 

Other Factors Affecting Data Quality: Poor matrix spike recoveries were noted in the volatile fraction. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2194), US EPA Region V Standard Operating Procedures for Validation of Organic Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

~~~ Brown and Ro nvironmental 

Bonni J. Smathers 
Industrial Hygienist/Data Validator 

(, /~ 1 'r='-r f---'--+'=-""""t E~nViron~ntal( 
Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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Sample No. 

003-5B-007 -01 
003-SB-007 -02 
003-5B-007 -03 
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NIROP FRIDLEY 

SDG BRF09 

TABLE 1 - RECOMMENDATION SUMMARY 
VOA SVOA 

A' J,.5 J3.5 

A' J1.5 J3,5 
A' J' 

C-49-10-7-112 

pce 

003-5B-007 -05-BR A' J,,5 

003-5B-007 -11-BR A' J',5 
003-5B-027-01 J' J3,5 

003-5B-027 -02 A' J5 J3,5 

003-5B-027 -03 A' J5 J3,5 
003-5B-027 -05-BR A' J5 
003-5B-027 -06-BR A' J5 
003-5B-030-01 A' J5 J4 ,5 

003-5B-030-02 A' J5 J4 ,5 

003-5B-030-03 A' J5 
003-5B-030-04-BR A' 
003-TB-024-01 R' 
003-TB-025-0 1 J5 R' 
003-TW-007-01 J5.6 R' A2 
003-TW-027-01 J5 R' A2 
003-TW-030-01 J5 R' N 

If the field is left blank, the qualifier is A - Accept aU data. 

Accept data, but qualify positive results for methylene chloride as nondetected , (J), as 
a result of laboratory blank contamination. 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as nondetected, (U), 
as a result of laboratory blank contamination. 

Accept data, but qualify positive results for methylene chloride as estimated, (J), reported 
at a concentration greater than the blank action level. 

Accept data, but qualify positive and nondetected results for acetone as estimated, (J) and 
(UJ), as a result of a continuing calibration %0 greater than 25%. 

Accept data, but qualify nondetected results for hexachlorocyclopentadiene as estimated, 
(UJ), as a result of a continuing calibration %0 greater than 25%. 

Accept data, but qualify nondetected results for pyridine and 4-nitroaniline as estimated, 
(UJ), as a result of continuing calibration %Os greater than 25%, 

Accept data, but qualify positive results as estimated, (J), as a result of a value below the 
CRQL. 

Accept data, but qualify positive results as estimated, (J), as a result of a low M5/M50 
percent recovery, 

Reject data and qualify nondetected results for acetone, 2-hexanone, and/or 2-butanone as 
unreliable, (UR), as a result of initial and continuing calibration RRFs less than 0.050. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown hydrocarbon(s) 
Unknown substituted Benzene 
Unknown 
Trichlorofluoroethane 
3-methyl decane 

Unknown alkane(s) 
Unknown(s) 
Unknown PAH 
Unknown hydrocarbon(s) 
Unknown phthalate(s) 
2,6-dimethyl octane 
3,3'-dimethyloctane 
decane 
2,2',5-trimethyl hexane 
tridecane 
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Brown & Root Environmental I INTERNAL CORRESPONDENCE 

C-49-11-7 -133 

TO: M.SLADIC DATE: NOVEMBER 21, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG -BRF09 

7/Soils/ 
003-S8-007 -01 
003-S8-027 -03 

3/Aqueous/ 
003-lW-007 -01 

003-S8-007 -02 
003-S8-030-01 

003-lW-027 -01 

003-S8-027-01 
003-S8-030-02 

003-lW-030-01 

003-S8-027 -02 

The sample set for CTO 003, NIROP Fridley, SDG 8RF09, consists of seven (7) soil environmental samples and three (3) 
aqueous environmental samples. No field duplicate pairs were included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by 8rown 
and Root Environmental on August 21,22 and 23, 1997 and analyzed by Laucks Testing Laboratories, Inc. under N~ 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/OC) criteria. Metals and C' 

analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 81ank Analyses 
• ICP Interference Check Sample Results 

• • Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 

• • Sample Ouantitation 
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• All quality control criteria were, met for this parameter . 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Maximum Action Action 
Analyte Concentration Level (aqueous) Level (soil} 
aluminum 36.2 ug/L 181 ug/L 36.2 mg/kg 
barium 2.4 ug/L 12.0 ug/L 2.4 mg/kg 
calcium 38.0 ug/L 190 ug/L 38.0 mg/kg 
cobalt 4.0 ug/L 20.0 ug/L 4.0 mg/kg 
iron 11.5 ug/L 57.5 ug/L 11.5 mg/kg 
magnesium 27.3 ug/L 136.5 ug/L 27.3 mg/kg 
manganese 1.3 ug/L 6.5 ug/L 1.3 mg/kg 
potassium 196.6 ug/L 983 ug/L 196.6 mg/kg 
silver 5.6 ug/L 28.0 ug/L 5.6 mg/kg 
sodium(l) 8.960 mg/kg NA 44.8 mg/kg 
thallium 1.2 ug/L 6.0 ug/L 1.2 mg/kg 
vanadium 2.3 ug/L 11.5 ug/L 2.3 mg/kg 
zinc 14.8 ug/L 74.0 ug/L 14.8 mg/kg 

Samples affected: All 

(1) Maximum concentration present in a soil preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for aluminum, cobalt, silver, sodium and zinc have been qualified as nondetected 
"U". Positive results greater than the action level for aluminum, barium, calcium, cobalt, iron, magnesium, manganese, 
potassium, sodium, vanadium and zinc have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for selenium and thallium affecting the aqueous matrix were < 75% 
quality control limit. The positive results and nondetects reported for the aforementioned analytes were qualified as 
estimated, "J" and "UJ", respectively. 

The MS %Rs for antimony and selenium affecting the soil matrix were < 75% quality control limit. The nondetected results 
reported for the aforementioned analytes were qualified as estimated, "UJ". 

The MS %R for mercury affecting the soil matrix was> 125% quality control limit. The positive results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "J". 
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Laboratory Duplicate Results 

Laboratory duplicate imprecision was noted for mercury affecting the soil matrix. The positive results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "J". 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%D) for iron affecting the aqueous matrix was> 10% quality control limit. The 
positive results reported for the aforementioned analyte in the affected samples were qualified as estimated, "J" . 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for lead were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-IW-027-01 and 003-IW-030-01. The nondetected results 
reported for lead in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-IW-007-01, 003-58-007-01, 003-58-007-02, 003-58-027-
01, 003-58-027-03, 003-58-030-01 and 003-58-030-02. The nondetected results reported for selenium in the affected 
samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-IW-007-01, 003-IW-030-01 and 003-IW-027-01 . The 
nondetected results reported for thallium in the affected samples were qualified as estimated, "UJ". 

Method of Standard Addition 

The correlation coefficient for selenium analyzed by the method of standard addition for sample 003-IW-030-01 was < 
0.995. The positive result reported for the aforementioned analyte in the affected sample were qualified as estimated, "J". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead, mercury and selenium were outside 
the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 
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Executive Summary 

Laboratory Perfonnance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for selenium and thallium affecting the aqueous matrix were < 75% 
quality control limit. The MS %Rs for antimony and selenium affecting the soil matrix were < 75% quality control limit. The 
MS %R for mercury affecting the soil matrix was> 125% quality control limit. Laboratory duplicate imprecision was noted 
for mercury affecting the soil matrix. The ICP Serial Dilution %0 for iron affecting the aqueous matrix was> 10% quality 
control limit. The GFAA Post Digestion Spike Recoveries for lead (samples 003-TW-027-01 and 003-TW-030-01), 
selenium (samples 003-TW-007-01, 003-S 8-007-0 1 , 003-S8-007-02, 003-S8-027-01, 003-S8-027-03, 003-S8-030-01 and 
003-S8-030-02) and thallium (samples 003-TW-007-01, 003-TW-030-01 and 003-TW-027-01) were < 85% quality control 
limit. The correlation coefficient for selenium analyzed by the method of standard addition affecting sample 003-TW-030-01 
was < 0.995. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

/ 
~ .. 

//~ 

I 
wn an oot Environmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix 8 - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects affecting the aqueous matrix as estimated, "J .J 
"UJ", respectively, as a result of low MS %R. 

Accept data but qualify nondetected results affecting the soil matrix as estimated, "UJ", as a result 
of low MS %R. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J", as a result of high MS 
%R. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J" as a result of laboratory 
duplicate imprecision. 

Accept data but qualify positive results affecting the aqueous matrix as estimated, "J" as a result of ICP 
Serial Dilution %0. 

Accept data but qualify non detected results as estimated, "UJ", as a result of GFAA Post Digestion Spike 
Recoveries. 

Accept data but qualify the positive result in sample 003-lW-030-01 as estimated, "J", as a result of a 
correlation coefficient < 0.995. 
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TO: M. SLADIC DATE: NOVEMBER 24,1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:· INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF10 

9/Soils/ 
003-SB-032-01 
003-SB-055-03 
003-SB-P09-03 

7/Aqueous/ 
003-BB-004-01 
003-lW-055-0 1 

003-SB-032-03 
003-SB-DP1-05 

003-BB-005-01 
003-lW-DP1-03 

003-SB-055-01 
003-SB-P09-01 

003-BB-006-01 
003-lW-P09-01 

003-SB-055-02 
003-SB-P09-02 

003-lW-032-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF10, consists of nine (9) soil environmental samples and seven (7) 
aqueous environmental samples. One field duplicate pair (003-SB-P09-01 / 003-SB-DP1-05) was included within this 
SDG. Field duplicate sample 003-lW-DP1-03 did not have the corresponding field sample (003-lW-030-01) included 
within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by Brown 
and Root Environmental on August 23, 24, 25, 26 and 27, 1997 and analyzed by Laucks Testing Laboratories, Inc. under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and 
cyanide analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
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• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratorv Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum 
barium 
calcium 
cobalt 
iron 
magnesium 
manganese 
potassium 
selenium 
silver 
sodium(l) 
thallium 
vanadium 
zinc 

Maximum 
Concentration 
36.2 ug/L 
2.4 ug/L 
38.0 ug/L 
4.0 ug/L 
11.5 ug/L 
27.3 ug/L 
1.3 ug/L 
196.6 ug/L 
1.0 ug/L 
5.6 ug/L 
8.960 mg/kg 
2.8 ug/L 
2.3 ug/L 
14.8 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
181 ug/L 
12.0 ug/L 
190 ug/L 
20.0 ug/L 
57.5 ug/L 
136.5 ug/L 
6.5 ug/L 
983 ug/L 
5.0 ug/L 
28.0 ug/L 
NA 
14.0 ug/L 
11.5 ug/L 
74.0 ug/L 

(1) Maximum concentration present in a soil preparation blank. 

Action 
Level (soil) 
36.2 mg/kg 
2.4 mg/kg 
38.0 mg/kg 
4.0 mg/kg 
11.5 mg/kg 
27.3 mg/kg 
1.3 mg/kg 
196.6 mg/kg 
1.0 mg/kg 
5.6 mg/kg 
44.8 mg/kg 
2.8 mg/kg 
2.3 mg/kg 
14.8 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for aluminum, barium, calcium, cobalt, potassium, selenium, silver, thallium, 
vanadium and zinc have been qualified as nondetected "U". Positive results greater than the action level for aluminum, 
barium, calcium, cobalt, iron, magnesium, manganese, potassium, selenium, sodium, vanadium and zinc have been 
qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony and selenium affecting the soil matrix were < 75% quality 
control limit. The nondetected results reported for the aformentioned analytes in the affected samples were qualified as 
estimated, "UJ". 
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GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for arsenic was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-SB-P09-01. The positive result reported for arsenic in the 
affected sample was qualified as estimated, "J". 

The GFAA Post Digestion Spike Recoveries for lead were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-lW-DP1-03, 003-lW-P09-01, 003-lW-055-01 and 003-lW-
032-01. The positive results and nondetects reported for lead in the affected samples were qualified as estimated, U J" and 
"UJ", respectively. 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-SB-P09-01, 003-SB-P09-02, 003-SB-P09-03, 003-SB-DP1-
05, 003-SB-055-03, 003-SB-032-03, 003-SB-055-01, 003-SB-055-02 and 003-SB-032-01. The non detected results 
reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-lW-DP1-03 and 003-lW-055-01. The nondetected results 
reported for thallium in the affected samples were qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The matrix spike, laboratory duplicate and ICP Serial Dilution analyses for the metals analyses affecting the aqueous 
matrix were performed on a sample not included within this SDG. Therefore, no validation actions were required. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for arsenic, lead, mercury, selenium and zinc 
were outside the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recoveries for selenium and thallium were < 85% quality control limit and the sample 
absorbance was < 50% of the post digestion spike absorbance in sample 003-lW-032-01. However, no validation actions 
are required as the results reported for selenium and thallium in the affected sample were qualified as blank contamination. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for antimony and selenium affecting the soil matrix was < 75% 
quality control limit. The GFAA Post Digestion Spike Recoveries for arsenic (sample 003-SB-P09-01) lead (samples 003-
lW-OP1-03, 003-lW-P09-01, 003-lW-055-01 and 003-lW-032-01), selenium (samples 003-SB-P09-01, 003-SB-P09-02, 
003-SB-P09-03, 003-SB-DP1-05, 003-SB-055-03, 003-SB-032-03, 003-SB-055-01, 003-SB-055-02 and 003-SB-032-01) 
and thallium (samples 003-lW-OP1-03 and 003-lW-055-01) were < 85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~~~~~~~~~~ 
n and Root Environmental 

Terri L. Solomon 
Chemist 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify nondetected results affecting the soil matrix as estimated, "UJ", as a result 
of low MS %R. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", as a result of GFAA 
Post Digestion Spike Recoveries. 
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TO: M. SLADIC DATE: NOVEMBER 24, 1997 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

TERRI L. SOLOMON COPIES: DV FILE 

INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG -BRF10 

5/Aqueous/ 

003-BB-006-F1 
003-lW-P09-F1 

003-lW-032-F1 003-lW-055-F 1 003-lW-DP 1-F3 

The sample set for CTO 003, NIROP Fridley, SDG BRF10, consists of five (5) aqueous environmental samples. Field 
duplicate sample 003-lW-DP1-F3 does not have the corresponding field sample (003-lW-030-F1) included within this 
SDG. 

All samples were analyzed for dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on August 23, 24, 26 and 27, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Na 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 
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All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
atuminum(1) 
barium 
calcium 
cobalt 
iron 
magnesium 
manganese 
potassium 
selenium 
silver 
thallium 
zinc(1) 

Maximum 
Concentration 
31.800 ug/L 
2.4 ug/L 
38.0 ug/L 
4.0 ug/L 
11.1 ug/L 
25.6 ug/L 
1.1 ug/L 
196.6 ug/L 
1.0 ug/L 
5.6 ug/L 
2.8 ug/L 
7.300 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
159.0 ug/L 
12.0 ug/L 
190 ug/L 
20.0 ug/L 
55.5 ug/L 
128 ug/L 
5.5 ug/L 
983 ug/L 
5.0 ug/L 
28.0 ug/L 
14.0 ug/L 
36.5 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for barium, calcium, cobalt, silver, thallium and zinc have been qualified as 
nondetected "U". Positive results greater than the action level for barium, calcium, iron, magnesium, manganese, 
potassium and selenium have been qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-032-F1 and 003-BB-006-F1. The nondetected results 
reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-DP1-F3, 003-TW-P09-F1 and 003-TW-032-F1. The 
nondetected results reported for thallium in the affected samples were qualified as estimated, "UJ". 

Method of Standard Addition 

The correlation coefficient for selenium analyzed by the method of standard addition for sample 003-TW-055-F1 was < 
0.995. The positive result reported for the aformentioned analyte in the affected sample was qualified as estimated, "J". 
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The Instrument Detection Limits (IDLs) for antimony, barium, chromium, copper, lead, mercury, nickel, sodium and thallium 
reported for this SDG were greater than the IDLs provided by the laboratory in the Quality Assurance Project Plan (QAPP). 
All other analytes were either less than or equal to the provided IDLs. 

The matrix spike, laboratory duplicate and ICP Serial Dilution analyses for the metals analyses affecting the aqueous 
matrix were performed on a sample not included within this SDG. Therefore, no validation actions were required. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead, mercury and selenium were outside 
the 80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recovery for arsenic was> 12S% quality control limit and the sample absorbance was 
< SO% of the post digestion spike absorbance in sample 003-lW-032-F1. However, no validation actions were required as 
the result reported for arsenic in the affected sample was nondetected. 

The GFAA Post Digestion Spike Recovery for thallium was < 7S% quality control limit and the sample absorbance was 
< SO% of the post digestion spike absorbance in sample 003-lW-OSS-F1. However, no validation actions were required as 
the result reported for thallium in the affected sample was qualified as blank contamination. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The GFAA Post Digestion Spike Recoveries for selenium ( samples 003-lW-0~ 
F1 and 003-BB-006-F1) and thallium (003-lW-DP1-F3 , 003-lW-P09-f1 and 003-lW-032-F1) were < 8S% quality c 
limit. The correlation coefficient for selenium affecting sample 003-lW-OSS-F1 was < 0.99S. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the ality Assurance Project Plan (QAPP)." 

~ir2; 
- foown and 0 vironmental 

/ '!'erri L. Solomon 
Chemist 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify nondetected results as estimated, "UJ", as a result of GFAA Post Digestion ~ 
Recoveries. 

Accept data but qualify the positive result in sample 003-TW-055-F1 as estimated, "J", as a result of a 
correlation coefficient < 0.995. 
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SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003 NIROP FRIDLEY 

SAMPLES: 

OVERVIEW 

SDG BRF10 

121Solid/ 

003-SB032-01 
003-SB055-02 
003-SBDP1-05 
003-SBP09-03 

10/Aqueous/ 

003-TB026-01 
003-TW032-01 
003-TWP09-01 
003-BB006-01 

003-SB032-03 
003-SB055-03 
003-SBP09-01 
003-SBP09-05BR 

003-TB027-01 
003-TW055-01 
003-BB004-01 

003-SB055-01 
003-SB055-05BR 
003-SBP09-02 
003-SBP09-09BR 

003-TB028-01 
003-TWDP1-03 
003-BB005-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF10 consists of twelve (12) solid environmental 
samples and seven (7) aqueous environmental samples and three (3) trip blanks. All samples were analyzed 
for Target Compound List (TCl) organics (volatile, semivolatile, and PCB organic compounds), with the 
exception of the trip blanks which were analyzed for volatile organic compounds only. Sample 003-SB032-
01 and 003-TWDP1-03 were designated for Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses by the 
laboratory. Two field duplicate pairs (003-SBDP1-05/003-SBP09-01 and 003-TW030-01/003-TWDP1-03) 
were included in this SDG. 

The samples were collected by Brown and Root Environmental on August 23rd, 24th, 25th, 26th, and 27th, 
1997 and analyzed by laucks Testing laboratories. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria, using 
Test Methods for Evaluating Solid Wastes, SW-846 Method 8260 for aqueous samples and ClP OlM03.1 
analytical and reporting protocols for soil samples. The data contained in this SDG were validated with 
regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• Initial and continuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Duplicate Results 
• Intemal Standard Performance 
• Compound Identification 
• Compound quantitation 
• Detection limits 
• Field duplicate precision 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 



quality are discussed below; documentation supporting these findings are presented in Appe.ndix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

The following table summarizes the maximum concentration of volatile compounds detected in the method 
and field quality control blanks. 

Compound 

Methylene chloride" 
Methylene chloride 

Maximum 
Concentration 

1.5 J,!g/l 
7 J,!g/kg 

. indicates that the compound was detected in a field blank. 

Samples affected: All 

Blank Actions: 

Action 
level 

15 J,!g/l 
70 J,!g/kg 

Value < Contract Required Quantitation Limit (CRQl); report CRQl followed by 
aU. 
Value < action level; report value followed by a U. 
Value> action level; report value followed by a J. 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during 
the application of all action levels. Results reported for methylene chloride in the affected samples were 
qualified in the manner indicated by the blank action table. 

The holding time was exceeded for the reanalysis of sample 003-SBDP1-05. However, data from this 
analysis was not used in validation. 

The aqueous initial and continuing calibration Relative Response Factors (RRFs) for acetone and 2-
butanone were less than 0.05. Only nondetects were reported and these results were qualified as rejected, 
UR. 

The aqueous continuing Relative Response Factor (RRF) for 2-hexanone was less than 0.05. Only 
nondetected results were reported for this compound and these results were qualified as rejected, UR. 

The medium level initial calibration Percent Relative Standard Deviation (%RSD) was greater than 30% for 
acetone. Positive results are affected by this noncompliance. This compound in the affected samples was 
qualified as estimated, (J). 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for cis-1 ,3-dichloropropene 
and trans-1, 3-dichloropropene. Only nondetected. results were reported for these compounds in the affected 
sample and these results were qualified as estimated, UJ. 

The volatile intemal standard bromochloromethane (BCM) was below the lower quality control limit for 
sample 003-SBDP1-05. The positive and nondetected results for the compounds associated with this 
internal standard were qualified as estimated, J and UJ, respectively. 

Samples 003-TW055-01 and 003-TWP09-01 were reanalyzed at a dilution due to trichloroethene exceeding 
the instrument linear calibration range. Sample 003-TW032-01 was reanalyzed at a dilution due to cis-1,2-
dichloroethene and trichloroethene exceeding the linear calibration range. The original analyses were 
chosen for validation. The dilution results for these compounds were transposed over the original sample 
results and used in the validation of this SDG. In addition, 1,2-dichloroethene (total) and xylenes (total) 
exceeded the linear calibration range in sample 003-S8032-03 and the dilution results were transposed over 
the original results and used in validation of this SDG. 

Semivolatiles 



The following table summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory method quality control blanks. 

Compound 

Bis(2-ethylhexyl)phthalate 

Samples Affected: All. 

Blank Actions: 

Maximum 
Concentration 

1 ~g/L 

Action 
Level 

10 ~g/L 

Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by 
aU. 
Value < action level; report value followed by a U. 
Value> action level; report value followed by a J. 

Dilution factors and sample aliquot used for analysis were taken into consideration during the application of 
all action levels. Positive and nondetected results reported for bis(2-ethylhexyl)phthalate in the affected 
samples were qualified in the manner indicated by the blank action table. 

The continuing calibration %Ds greater than 25% were noted for dimethyl phthalate and 4-nitroaniline. Only 
nondetected results were reported for the aforementioned compounds in the affected samples and these 
results were qualified as estimated, (UJ). 

The continuing calibration %Ds were greater than 25% for pyridine and 4-nitroaniline. Only nondetected 
results were reported for these compounds in the affected samples. These results were qualified as 
estimated, UJ. 

The continuing calibration %Ds were greater than 25% for pyridine and dimethyl phthalate. Only 
nondetected results were reported for these compounds in the affected samples. These results were 
qualified as estimated, UJ. 

Positive results reported at concentrations below the CRQL were qualified as estimated, (J). 

PCBs 

The aqueous surrogate recovery for Decachlorobiphenyl (DCB) in Column-DB5 for sample 003-SB032-03 
exceeded the quality control limit. The sample was re-analyzed and met all surrogate quality control criteria. 

The soil blank spike recovery for Aroclor 1016 fell below the lower quality conrollimit. A second blank spike 
and the matrix spike and the matrix spike duplicate all met %recovery quality control criteria. Therefore, no 
impact on associated data is expected and associated sample data was accepted without qualification. 

Additional Comments 

no additional problems associated with this SDG. 

EXECUTIVE SUMMARY 

Laboratory Perfonnance Issues: An initial calibration %RSD for acetone was greater than 30%. 
Contamination was observed in the volatile and semivolatile fractions in the method blanks. Initial and 
continuing calibration Relative Response Factors were less than 0.05 for the volatile fraction. Continuing 
calibration %Ds greater than the 25% quality control limit were reported for several volatile and semivolatile 
compounds .. 

Other Factors Affecting Data Quality: Some positive results were reported at concentrations below the 
CRQL in the volatile and semivolatile fractions. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 



Validation (9/94), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality 
Assurance Guide" (February, 1996). The text of this report has been formulated to address only those 
problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

7 / ~ -

~;;.//1~ Y 
Brown a oot Environmen . 

/ 

/ 

/ Pamela A. Koryak 
Risk Assessor/Data Validat 

.-~/ . 

L.-/2~~ 
/Brown an 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003BB00401 
003BB00501 
003BB00601 
003TB02601 
003TB02701 
003TB02801 
003lW03201 
003lW05501 
003lWDP103 
003lWP0901 
003SB03201 
003SB03203 
003SB05501 
003SB05502 
003SB05503 
003SB05505BR 
003SBDP105 
003SBP0901 
003SBP0902 
003SBP0903 
003SBP0905BR 
003SBP0909BR 

NIROP FRIDLEY 

SDG BRF10 

TABLE 1 - RECOMMENDATION SUMMARY 

VoA 

R,·2 J' 
R'·2 J' 
R,·2 J' 
R'·2 
R,·2 
R,·2 J1 
A'R,·2 J6 
A'R,·2 J6 
A'R'·2 J6 
A'R,·2 J6 
A' J6 
A' J6.7 
A' J6 
A' J6 
A' J6 
A' 
A' J5 
A' J6 
A' J6 
A' J6 
A' 
A' J6 

sVoA 

A3 J2.6 
A3 J2.6 
A3 J6 
j2 
J4.6 
J4.6 
J3.6 
j3.6 
J3.6 

PCB 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, qualify methylene chloride as (U) or (BU) due to method quality control blank 
contamination less than the action level. 

Accept data, qualify methylene chloride (BJ) as a result of the method quality control blank 
contamination greater than the action level. 

Accept data, but qualify bis(2-ethylhexyl)phthalate (U) or (BU) as a result of method quality 
control blank contamination less than the action level. 

Reject data, qualify nondetected results as (UR) for acetone and 2-butanone due to 
continuing calibration Relative Response Factors less than 0.05. 

Reject data, qualify nondetected results as (UR) for 2-hexanone due to continuing 
calibration Relative Response Factors less than 0.05. 

Accept data, but qualify nondetected results for cis-1,3-dichloropropene and trans-1,3-
dichloropropene as estimated, (UJ), as a result of continuing calibration %Ds greater than 
25%. 

Accept data, qualify nondetected results for dimethylphthalate and 4-nitroaniline as 
estimated, (UJ), as a result of continuing calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for pyridine and 4-nitroaniline as estimated, 
(UJ), as a result of continuing calibration %Ds greater than 25%. 

Accept data, but qualify nondetected results for pyridine and dimethylphthalate as estimated 
(UJ) as a result of continuing calibration %Ds greater than 25%. 



Accept data, but qualify positive and nondetected results as estimated, J and UJ, 
respectively, due to the intemal standard bromochloromethane area less than the 50% 
quality control limit. 

Accept data, but qualify positive results reported below the CRQL as estimated, (J). 

Accept data, but qualify positive results for acetone as estimated, (J), due to an initial 
calibration %RSD greater than 30%. 



- . 

Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown substitutedbenzene(s) 
1,1,2-Trichloro-1,2,2-trifluoroethane 
1,1,3-Trimethylcyclohexane 
2,3-Dimethylheptane 
Unknown hydrocarbon(s) 
3-Methyloctane 
3-Methylnonane 
1-Ethyl-2,3-dimethylcyclohexane 
1,1,2,3-Tetramethylcyclohexanae 
Decane 
(2-Methylpropyl)cyclohexane 
3-Melhyldecane 
Trans-decahydronaphthalene 
Dodecane 
Butyl ester acetic acid 
Undecane 
Unknown(s) 

Unknown(s) 
Unknown hydrocarbon(s) 
Unknown alkane(s) 
Unknown organic acid 
Unknown trimethyl benzene 
Bromacil 
Tetrahydrofuran 



Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-11-7-157 

TO: M.SLADIC DATE: NOVEMBER 24, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT~ INORGANIC DATA VALIDATION - HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 
SDG - BRF10 

SAMPLES: 2/Aqueous/ 

003-BB-004-01 003-BB-005-01 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF10, consists of two (2) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for hexavalent chromium. The samples were collected by Brown and Root Environmental on 
August 27, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Hexavalent chromium analyses were conducted using SW-
846 methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Detection Limits 
• Sample Quantitation 

• - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

J~ds~~ 
srn~ Root Environmental 

/' 

~-~~--~~---------
rown and Root Environmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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Hexavalent chromium 

NIROP FRIDLEY 
SDG BRF10 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 

C-49-11-7-157 



~ 
Brown & Root Environmental I INTERNAL CORRESPONDENCE 

C-49-12-7-016 

TO: M.SLADIC DATE: DECEMBER 1, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT:. INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF11 

11/80ils/ 
003-8B-033-01 
003-SB-P04-0 1 
003-SB-P10-01 

5/Aqueous/ 
003-TW-070-01 
003-TW-DP1-04 

003-8B-033-03 
003-SB-P04-03 
003-SB-DP 1-06 

003-TW-P04-01 

003-SB-070-01 
003-SB-P08-01 
003-SB-P 1 0-03 

003-TW-P08-01 

003-SB-070-03 
003-SB-P08-03 

003-TW-P1 0-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF11, consists of eleven (11) soil environmental samples and five (5) 
aqueous environmental samples. Two (2) field duplicate pairs (003-SB-P10-01 / 003-SB-DP1-06 and 003-TW-P10-01 / 
003-TW-DP1-04) were included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by Brown 
and Root Environmental on September 2, 3,4,5,6 and 7, 1997 and analyzed by Laucks Testing Laboratories, Inc. under 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and 
cyanide analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 

• • Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 

• GFAA Percent Relative Standard Deviation Results 
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• GFAA Post Digestion Spike Recovery Results 
* • Detection Limits 

• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory .Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum 
barium 
beryllium 
calcium 
copper1) 
iron 
lead(1) 
magnesium 
manganese 
silver 
sodium(2) 
zinc(1) 
zinc(2) 

Maximum 
Concentration 
41.1 ug/L 
2.7 ug/L 
0.3 ug/L 
41.3 ug/L 
0.860 mg/kg 
14.1 ug/L 
0.200 mg/kg 
41.0 ug/L 
1.0 ug/L 
4.9 ug/L 
3S.2 ug/L 
1.300 mg/kg 
4.700 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
20S.S ug/L 
13.S ug/L 
1.S ug/L 
206.S ug/L 
NA 
70.S ug/L 
NA 
20S ug/L 
S.O ug/L 
24.S ug/L 
176 ug/L 
NA 
23.S ug/L 

(1) 
Maximum concentration present in a soil preparation blank. 

(2) 
Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil) 
41.1 mg/kg 
2.7 mg/kg 
0.3 mg/kg 
41.3 mg/kg 
4.3 mg/kg 
14.1 mg/kg 
1.0 mg/kg 
41.0 mg/kg 
1.0 mg/kg 
4.9 mg/kg 
3S.2 mg/kg 
6.S mg/kg 
NA 

An action level of SX the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for aluminum, beryllium, copper, silver and zinc have been qualified as 
nondetected "U". Positive results greater than the action level for aluminum, barium, calcium, copper, iron, lead, 
magnesium, manganese, sodium and zinc have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony and lead affecting the soil matrix were < 7S% quality 
control limit. The positive results and nondetects reported for the aforementioned analytes in the affected samples were 
qualified as estimated, "J" and "UJ", respectively. 

The MS %R for selenium affecting the aqueous matrix was < 7S% quality control limit. The nondetected results reported 
for the aforementioned analyte in the affected samples were qualified as estimated, "UJ". 
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GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for arsenic was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-lW-P04-01. The positive result reported for arsenic in the 
affected sample was qualified as estimated, • J". 

The GFAA Post Digestion Spike Recovery for arsenic was> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-S8-P08-03. The positive result reported for arsenic in the 
affected sample was qualified as estimated, • J". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in 003-lW-P08-01, 003-lW-070-01, 003-lW-P10-01, 003-lW-DP1-04, 003-
lW-P04-01, 003-S8-070-01, 003-S8-070-03, 003-S8-P1 0-01, 003-S8-DP1-06, 003-S8-P04-01, 003-S8-033-01 and 003-
S8-033-03. The nondetected results reported for selenium in the affected samples were qualified as estimated, ·UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-lW-P10-01, 003-lW-DP1-04 and 003-lW-P04-01. The 
nondetected results reported for thallium in the affected samples were qualified as estimated, ·UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead and manganese were outside the 80-
120% quality control limit. However, no validation actions are required as per Region V guidance. 

The Matrix Spike %R for mercury affecting the soil matrix was> 125% quality control limit. However, no validation actions 
were required as all results reported for the aformentioned analyte in the affected samples were nondetects. 

The GFAA Post Digestion Spike Recovery for lead was> 125% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-lW-P04-01. However, no validation actions are required as 
the result reported for lead in the affected sample was a nondetect. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for antimony and lead affecting the soil matrix were < 75% quality 
control limit. The MS %R for selenium affecting the aqueous matrix was < 75% quality control limit. The GFAA Post 
Digestion Spike Recoveries for arsenic (samples 003-lW-P04-01 and 003-S8-P08-03), selenium (samples 003-lW-P08-

. 01, 003-lW-070-01, 003-lW-P10-01, 003-lW-DP1-04, 003-lW-P04-01, 003-S8-070-01, 003-S8-070-03, 003-S8-P10-01, 
003-58-DP1-06, 003-S8-P04-01, 003-58-033-01 and 003-S8-033-03) and thallium (samples 003-lW-P10-01, 003-lW
DP1-04 and 003-lW-P04-01) were outside the 85-115% quality control limits. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

I ~ v~A: ci ,SLcJmuY\ 
Brown and Root Environmental 
Terri L. Solomon 

.Chemijt 

/.~ 
Brown and Root Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 

antimony 
arsenic 

barium 

beryllium 
cadmium 

calcium 

chromium 
cobalt 

copper 

iron 

lead 

M.SLADIC 
DECEMBER 1,1997 - PAGE 5 

NIROP FRIDLEY 
SDG BRF11 

TABLE 1 - RECOMMENDATION SUMMARY 

A' i magnesium 
J2 manganese 
J4 mercury 

i nickel 

A' potassium 
selenium 

i silver 

sodium 
thallium 

A' i vanadium 

i zinc 

i·2 
cyanide 

C-49-12-7-016 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects affecting the soil matrix as estimated, "J" and "UJ", 
respectively, as a result of low MS %R. 

Accept data but qualify nondetected results affecting the aqueous matrix as estimated, "UJ", as a result 
of low MS %R. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", as a result of GFAA 
Post Digestion Spike Recoveries. 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-12-7 -022 

TO: M.SLADIC DATE: DECEMBER 2, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:. INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 
SDG - BRF11 

SAMPLES: 2/soils/ 

003-sB-070-01 003-sB-070-03 

Overview 

The sample set for CTO 003, NIROP Fridley, sDG BRF11, consists of two (2) soil environmental samples. No field 
duplicate pairs were included within this sDG. 

All samples were analyzed for hexavalent chromium and total organic carbon. The samples were collected by Brown and 
Root Environmental on September 3, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFEsC) Quality Assurance/Quality Control (QAlQC) criteria. Total organic carbon analyses 
were conducted using Lloyd Kahn Method. Hexavalent chromium analyses were conducted using SW-846 methC''''-
3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
15 mg/L 

Action 
Level (soil) 
75 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot. percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the action level for total organic carbon have been qualified as estimated. "J". 

Executive Summary 

Laboratory Performance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review". 
February 1994. "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review". September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96) .. 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

0WAU ~,S~i1VJ 
BrOwn and R ot EnVironmental 
Terri L. Solomon / 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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Total 9rganic carbon J' 
Hexavalent chromium 

NIROP FRIDLEY 
SDG BRF11 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 

C-49-12-7-022 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C49-12-7 -021 

TO: M.SLADIC DATE: DECEMBER 2, 1997 

FROM: 

SUBJECT:. 

SAMPLES: 

Overview 

TERRI L. SOLOMON COPIES: DVFILE 

INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG -BRF11D 

5/Aqueous/ 

003-lW-070-F1 
003-lW-DP1-F4 

003-lW-P04-F1 003-lW-P08-F1 003-lW-P10-F1 

The sample set for CTO 003, NIROP Fridley, SDG BRF11 D, consists of five (5) aqueous environmental samples. One (1) 
field duplicate pair (003-lW-P10-F1/ 003-lW-DP1-F4) is included within this SDG. 

All samples were analyzed for dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on September 3,4,5 and 6, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum 
barium 
beryllium 
calcium 
iron 
magnesium 
manganese 
silver 
sodium(1) 
zind1) 

Maximum 
Concentration 
41.1 ug/L 
2.7 ug/L 
0.3 ug/L 
41.3 ug/L 
14.1 ug/L 
41.0 ug/L 
1.0 ug/L 
4.9 ug/L 
35.200 ug/L 
4.700 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
205.5 ug/L 
13.5 ug/L 
1.5 ug/L 
206.5 ug/L 
70.5 ug/L 
205 ug/L 
5.0 ug/L 
24.5 ug/L 
176.00 ug/L 
23.5 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contaminati 

Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive rr 
less than the action level for silver and zinc have been qualified as nondetected "U". Positive results greater the. ~ 
action level for barium, iron, magnesium, manganese and sodium have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was < 75% quality control limit. Nondetected results reported 
for the aforementioned analyte were qualified as estimated, "UJ". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-070-F1, 003-TW-P10-F1, 003-TW-DP1-F4, 003-TW
P04-F1 and 003-TW-P08-F1. The non detected results reported for selenium in the affected samples were qualified as 
estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-P08-F1, 003-TW-070-F1, 003-TW-P10-F1 and 003-TW
DP1-F4. The nondetected results reported for thallium in the affected samples were qualified as estimated, ·UJ". 



MEMO TO: M.SLADIC C49-12-7-021 
DATE: DECEMBER 2, 1997 - PAGE 3 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead and manganese were outside the 80-
120% quality control limit. However, no validation actions are required as per Region V guidance. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for selenium was < 75% quality control limit. The GFAA Post 
Digestion Spike Recoveries for selenium ( samples 003-TW-070-F1, 003-TW-P10-F1, 003-TW-DP1-F4, 003-TW-P04-F1 
and 003-TW-P08-F1) and thallium ( samples 003-TW-P08-F1, 003-TW-070-F1, 003-TW-P10-F1 and 003-TW-DP1-F4) 
were < 85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~ ,:R ' :;c~~¥\ 
Brown and Root Environmental 
Terri L. Solomon ,/ 

Cheml~~ ~ ://~ / / 

C/t--? l 
rown and Root Environmen 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 

antimony 
arsenic 

barium 
beryllium 
cadmium 

calcium 

chromium 
cobalt 
copper 

iron 
lead 
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NIROP FRIDLEY 
SDG BRF11D 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 

manganese 
mercury 

nickel 
potassium 
selenium 

silver 

sodium 
thallium 
vanadium 

zinc 

J2.3 

C-49-12-7 -021 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify nondetected results as estimated, "UJ", as a result of MS %R. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of GFAA Post Digestion Spike 
Recoveries. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

C-49-04-6-226 

M.SLADIC DATE: OCTOBER 21,1997 

DANIEL MENICUCCI CC: DV FilE 

ORGANIC DATA VALIDATION - TCl VOAs, SVOAs, & PCBs 
CTO 003, NIROP FRIDLAY 
SDG BRF 11 

11/Soil 

003-SB-033-01 
003-S8-04-01 
003-S8-P10-01 

10/Aqueous 

003-T8-029-01 
003-T8-033-01 
003-TW-P1 0-01 

003-S8-033-03 
003-S8-P04-03 
003-S8-DP1-06 

003-T8-030-01 
003-TW-070-01 
003-TW-DP1-04 

003-S8-070-01 
003-S8-P08-01 
003-S8-P10-03 

003-T8-031-01 
003-TW-P04-01 

003-S8-070-03 
003-S8-P08-03 

003-T8-032-01 
003-TW-P08-01 

The sample set for the CTO 003 NIROP Fridlay site, SDG 8RF 11, consists of eleven (11) soil and ten 
(10) aqueous environmental samples. All samples were analyzed for Target Compound List (TCl) 
volatile, semivolatile and PC8 organic compounds. Two field duplicate pairs 003-TW-DP1-04/003-TW
P10-01 and 003-S8-DP1-06/003-S8-P10-01 was included in this SDG. The field crew specified sample 
003-S8-P08-03 for matrix spike and matrix spike duplicate analysis. 

The samples were collected by 8rown & Root Environmental from September 2 - 7, 1997 and analyzed 
by laucks Testing labs. Soil samples were analyzed using ClP Method OlM03.1 analytical reporting 
protocol. The aqueous samples were analyzed using SW-846 Method 8260A. The data was evaluated 
according to the following parameters: 

* 

Data completeness 
Holding times 
GC/MS tuning and mass calibration 
Initial and continuing calibrations 
laboratory and field blank analyses 
Surrogate spike recoveries 
laboratory control sample results 
Internal standard performance 
Sample quantitation 
Tentatively Identified Compounds (TICs) 

The symbol (*) indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 
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Volatile Fraction 

The initial and continuing calibration· response factor for the samples 003-TWP-0801, 003-TWP-0801 OL, 
003-TW-07001, 003-TW-07001 OL, 003-TB-02901, 003-TB-03001, 003-TB-031 01, 003-TW-OP-1 04. 003-
TB-03201, 003-TB-03301, 003-TW-OP-1040L, 003-TWP-1001, 003-TWP-0401 and 003-TWP-0401DL 
below the 0.050 quality control limit for the compounds acetone and 2-butanone. This noncompliance 
affects positive and nondetected results. Positive results are qualified as estimated (J) and nondetected 
results are qualified as unreliable (UR). 

The RRF10 values for the samples 003-TWP-0801, 003-TWP-0801 OL, 003-TW-07001, 003-TW-
07001DL, 003-TB-02901, 003-TB-03001, 003-TB-031 01 and 003-TWOP-1 04 were below the 0.050 
quality control limit for the compounds acetone, 2-butanone and 2-hexanone. This noncompliance affects 
positive and nondetected results. Positive results are qualified as estimated (J) and nondetected results 
are qualified as unreliable (UR). 

The RRF10 values for the samples 003-TB-03201, 003-TB-03301, 003-TWOP-1040L, 003-TWP-1001, 
003-TWP-0401 and 003-TWP-04010L were below the 0.050 quality control limit for the compounds 
acetone, 2-butanone and 2-hexanone. This noncompliance affects positive and nondetected results. 
Positive results are qualified as estimated (J) and nondetected results are qualified as unreliable (UR). 

The continuing calibration analysis of cis-1,3-dichloropropene and trans-1,3-dichloropropene contained 
percent differences (%Os) greater than the 25% quality control limit. Nondetected results for the 
compounds in samples 003-TWP-0801, 003-TWP-0801 OL, 003-TWP-07001, 003-TWP-07001 OL, 003-
TB-02901, 003-TB-03001, 003-TB-03101 and 003-TWOP-104 were qualified as estimated (UJ). 

The following contaminants were detected in the field quality control blank VBLKF1 analyses at the 
maximum concentrations indicated: 

Analyte 
Methylene chloride 

Maximum 
Concentration 
7.1 ~g/kg 

Action-Level 
71 ~g/kg 

Sample aliquot, percent solids and dilution factors were considered prior to the application of all action 
levels. Positive results for these compounds found below the Contract Required Ouantitation Limit 
(CROL) have been deleted and replaced by the CROL value, then qualified as undetected, "U". Positive 
results were qualified as estimated (J). The samples affected were: 003-TWP-08010L, 003-TWO-
07001, 003-TW-07001DL, 003-TB-02901, 003-TB-03001, 003-TB-03101 and 003-TWOP-104. 

The following contaminants were detected in the field quality control blank VBLKU1 analyses at the 
maximum concentrations indicated: 

Analyte 
Methylene chloride 

Maximum 
Concentration 
6 ~g/L 

Action-Level 
60 ~g/L 
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Sample aliquot, percent solids and dilution factors were considered prior to the application of all action 
levels. Positive results for these compounds found below the Contract Required Quantitation Limit 
(CRQL) have been deleted and replaced by the CRQL value, then qualified as undetected, "U". Positive 
results were qualified as estimated (J). The samples affected were: 003-SBP-0801, 003-SBP-0803, 
003-SB-07001, 003-SB-07003, 00-SBP-1 001, 003-SBP-1003, 003-SBDP-106, 003-SBP-0401, 003-SBP-
0403, 003-SBO-3301 and 003-SB-03303. 

Samples 003-TW-070-01DL, 003-TW-DP1-04DL, 003-TW-04-01DL and 003-TW-P08-01DL were 
discarded except for the compounds that were diluted for, which replaced the original run compounds. 

Semivolatile Fraction 

The continuing calibration analysis of pyridine contained a %D above the 25% quality control limit. 
Nondetected results for the compound in samples 003-TWP-0801, 003-TWDP-104 and 003-TWP-1001 
were qualified as estimated (UJ). 

The continuing calibration analysis of pyridine and bis(2-chloroisopropyl) contained %Ds above the 25% 
quality control limit. Nondetected results for the compounds in samples 003-TW-07001 and 003-TWP-
0401 were qualified as estimated (UJ) 

The continuing calibration analysis of pyridine and bis(2-chloroisopropyl)ether contained %Ds above the 
25% quality control limit. Nondetected results for the compounds in sample 003-SB-03301 were 
qualified as estimated (UJ). 

The following contaminants were detected in the field quality control blank SBLKD1 analyses at the 
maximum concentrations indicated: 

Compound 
bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 
1 1J9/L 

Action 
Level 
10 1J9/L 

Sample aliquot, percent solids and dilution factors were considered prior to the application of all action 
levels. Positive results for these compounds found below the Contract Required Quantitation Limit 
(CRQL) have been deleted and replaced by the CRQL value, then qualified as undetected, "U". Positive 
results were qualified as estimated (J). The samples affected were: 003-TWP-0801, 003-TWP-1 001, 
003-TWD-P104, 003-TWP-7001 and 003-TWP-0401. 

The fOllowing contaminants were detected in the field quality control blank SBLKD2 analyses at the 
maximum concentrations indicated: 

Analvte 
bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 
27 IJg/kg 

Action-Level 
270 IJg/kg 
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8ample aliquot, percent solids and dilution factors were considered prior to the application of all action 
levels. Positive results for these compounds found below the Contract Required Quantitation Limit 
(CRQL) have been deleted and replaced by the CRQL value, then qualified as undetected, "U". Positive 
results were qualified as estimated (J). The samples affected were: 003-8BP-0801, 003-8BP-0803, 
003-8BO-7001, 003-8BO-7003, 003-8BP-1001, 003-8BP-1003, 003-8BO-P106, 003-8BP-0401, 003-
8BP-0403 and 003-8BO-3303. 

The following contaminants were detected in the field quality control blank 8BLK03 analyses at the 
maximum concentrations indicated: 

Analyte 
bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 
22 ~g/L 

Action-Level 
220 ~g/L 

8ample aliquot and dilution factors were considered prior to the application of all action levels. Positive 
results for these compounds found below the Contract Required Quantitation Limit (CRQL) have been 
deleted and replaced by the CRQL value, then qualified as undetected, "un. Positive results were 
qualified as estimated (J). The sample affected was: 003-8BO-3301. 

The surrogate recovery for 2.4,6-tribromophenol contained a percent recovery below the quality control 
limit in sample 003-5BO-3301. 8ince only one surrogate was noncompliant in the acid fraction, no 
qualifications were required. 

8ample 003-TW-P1 0-01 was reanalyzed at a 1000 fold dilution. It's corresponding field duplicate was 
analyzed undiluted. 

PCB Fraction 

No noncompliances were found in this fraction. 
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Executive Summary 

Laboratory Perfonnance: The volatile and herbicide fractions had noncompliant initial calibration 
%RSDs. Some volatile and semivolatile continuing calibration %Ds were outside the quality control 
limits. Holding times were exceeded in some volatile fractions. Calibrations were run in exceedance of 
the 12 hour time limit for some semivolatile fractions. 

Other Factors Affecting Data Quality: Low internal standard areas were reported for several volatile 
and semivolatile fractions. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for 
Organic Data Validation", August 1993 NFESC document entitled "Navy Installation Restoration 
Laboratory Quality Assurance Guide" (NFESC 8/93). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

(.. /,) -
rf: cvvyyJ ~ )~,It.fl .. 
Brown and Root Environmental 
Daniel J Menicucci 

Data valid;:o: ~ / 
,'(; ~/I) {/ 

~/; ~/1-v 
~wn and ot Environmental 

!,~o~~ePh A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-TB-029-01 
003-JB-030-01 
003-TB-031-01 
003-TB-032-01 
003-TB-033-01 
003-TW-070-01 
003-TW-P04-01 
003-TW-P08-01 
003-TW-P 10-01 
003-TW-DP1-04 
003-SB-033-01 
003-SB-033-03 
003-SB-070-01 
003-SB-070-03 
003-SB-P04-01 
003-SB-P04-03 
003-SB-P08-01 
003-SB-P08-03 
003-SB-P10-01 
003-SB-DP1-06 
003-SB-P10-03 

NIROP FRIOLA Y 
SOG NO. BRF 11 

TABLE 1 - RECOMMENDATION SUMMARY 

Volatile Semivolatile PCB 

Accept data, but change positive methylene chloride result to a revised reporting limit as 
a result of blank contamination. 

Accept data, but change positive bis(2-ethylhexyl)phthalate result to a revised reporting 
limit as a result of blank contamination. 

Accept data, but qualify nondetected results as estimated (UJ), as a result of percent 
differences for cis-1,3-dichloropropene and trans-1,3-dichloropropene exceeding the 
25% quality control limit in the continuing calibration. 

Accept data, but qualify nondetected results as estimated (UJ), as a result of a percent 
difference for the continuing calibration of compound pyridine exceeding the 25% quality 
control limit. 

Accept data, but qualify nondetected results as estimated (UJ), as a result of a percent 
difference for the continuing calibration of compounds pyridine and bis(2-
chloroisopropyl)ether exceeding the 25% quality control limit. 

Accept data, but qualify positive results as estimated (J) as a result of values below the 
reporting limit. 



Reject nondetected results (UR) and qualify positive results as estimated (J) for the 
compounds acetone and 2-butanone as a result of the initial and continuing calibration 
RRFs falling below the 0.050 quality control limit. 

Reject nondetected results (UR) for 2-hexanone as a result of the continuing calibration 
RRF falling below the 0.050 quality control limit. 



I 

Data Qualifier Key: 

u 

UR 

UJ 

J 

B 

Value is a nondetect as reported by the laboratory or qualified as a result of 
blank contamination, and should not be considered present. 

Nondetected results is rejected due to poor Relative Response 
Factor. 

Undetected result is considered estimated due to various technical 
noncompliances, or the result was below the CROL. 

Positive result is considered estimated due to various technical 
noncompliances, or the result was below the CROL. 

Positive result is considered a false positive due to blank 
contamination. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 
Remaining After Data Qualification 

Named TIC 

Undecane 
Dodecane 
unknown hydrocarbon 
unknown substituted Benzene 

unknown alkane 
unknown hydrocarbon 
unknown 
Benzaldehyde, decamethyl
Phenon, thyl 
Benzoic Acid, methyl 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

MR. MARK SLADIC 

LINDA KARSONOVICH 

DATE: 

COPIES: 

JANUARY 28, 1998 

DVFILE 

ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003, NIROP FRIDLEY, MINNESOTA 
SDG BRF12 

7/Soil/ 

003-SB-P11-01 
003-SB-P11-03 
003-SB-DP1-07 
003-SB-029-01 

10/Aqueous/ 

003-TB-034-0 1 
003-TB-035-0 1 

003-TW-033-01 
003-AB-004-01 
003-TW-029-01 

003-SB-029-02 
003-SB-028-01 
003-SB-028-02 

003-TB-036-0 1 
003-TB-037 -01 

003-TW-P11-01 
003-BB-007 -01 
003-TW-028-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF12 consists of seven (7) solid environmental 
samples, six (6) aqueous environmental samples and four (4) field quality control blanks. All of the samples 
were analyzed for Target Compound List (TCl) volatile organic compounds. The environmental samples 
were also analyzed for TCl semivolatile organic compounds and polychlorinated biphenyls (PCBs). The trip 
blanks (designated -TB-) were analyzed for volatile compounds only. The field crew deSignated samples for 
Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses. One field duplicate sample pair was included within 
this SDG. 

The samples were collected by Brown and Root Environmental on September 8th
, 9th

, 15th
, and 16th

, 1997 
and analyzed by laucks Testing laboratory, Inc. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria using 
SW-846 Methods 8260 for aqueous samples and ClP OlM03.1 analytical and reporting protocols for soil 
samples. The data contained in this SDG were validated with regard to the following parameters: 

• Data completeness 

• Holding times 
• GCIMS tuning and system performance 
• InitiaUcontinuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Duplicate Results 

* • Blank Spike/Blank Spike Duplicate Results 
* • Intemal Standard Performance 

• Compound Identification 
• Compound Quantitation 
• Detection Limits 
• Tentatively Identified Compounds 



The symbol (*) indicates that all quality con~rol criteria ~ere met for th.is parameter. Problems affectin~ data 
quality are discussed below; documentation supporting these findings are presented In Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

Initial calibration and/or continuing calibration Relative Response Factors (RRFs) less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, and 2-hexanone. Positive and nondetected results are 
affected by these noncompliances. Positive and nondetected results reported in the affected samples were 
qualified as estimated, (J) and rejected, (UR). 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for trans-1,3-
dichloropropene, bromoform, and chloroethane. Positive and nondetected results are affected by these 
noncompliances. Positive and nondetected results were qualified as estimated, (J) and (UJ), in the affected 
samples. 

The following table summarizes the maximum concentration of volatile compounds detected in the laboratory 
method and field quality control blanks analyzed in this SDG. 

Compound 
Methylene Chloride 
Methylene Chloride· 
Toluene 
Toluene· 
Acetone· 

Samples affected: All 

Maximum 
Concentration 

6 jJg/Kg 
2 jJg/L 
1 jJg/Kg 

0.9 jJg/L 
3.2 jJg/L 

- Contaminant detected in a field quality control blank 

Blank Actions: 

Action 
Level 
60 jJg/Kg 
20 jJg/L 
10 jJg/Kg 
9 jJg/L 
32 jJg/L / 32 jJg/Kg 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level; report value and qualify as estimated, (J). 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. Positive results reported for methylene chloride, acetone, and toluene were 
qualified in the manner indicated by the blank action table. It should be noted that field quality control blanks 
are not qualified based on field quality control blank contamination. 

A water sample was not designated for matrix spike/matrix spike duplicate analysis on the chain of custody 
sheets and was not performed for this SDG. The laboratory did perform a blank spike/blank spike duplicate 
analysis for water. 

Dilutions were performed on samples 003-lW-028-01 (20X), 003-lW-033-01 (4X) , and 003-lW-P11-01 (2X 
and 4X)). The compounds trans-1,2-dichloroethene and trichloroethene in sample 003-lW-028-01 were 
above the linear range of the instrument. The results from the dilution for these compounds only were 
transcribed over to the undiluted sample results. The compound 1,1, 1-trichloroethane in sample 003-lW-
033-01 was above the linear range of the instrument. The result from the dilution, for this compound only, 
was transcribed over to the undiluted sample results. Sample 003-lW-P11-01 was diluted 10X and sample 
results were reported from this dilution. An additional dilution (20X) was required to bring the compound, 
trichloroethene, into the linear range of the instrument. The result for trichloroethene only was transcribed 
over to the 10X sample results. 

Semivolatiles 



Continuing calibration %Ds greater than 25% were reported for pyridine, bis(2-chloroisopropyl)ether, and 
hexachlorocyclopentadiene. Positive and nondetected results reported for the aforementioned target 
compounds in the affected samples were qualified as estimated, (J) and (UJ). 

The following table summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory method and field quality control blanks analyzed in this SDG. 

Compound 
Bis(2-ethylhexyl)phthalate 
Bis(2-ethylhexyl)phthalate 

Samples affected: All. 

Blank Actions: 

Maximum 
Concentration 

33 ~g/Kg 
7 ~g/L 

Action 
Level 
330 ~g/Kg 

70 ~g/L 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level; report value and qualify as estimated, (J). 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. Positive results reported for bis(2-ethylhexyl)phthalate were qualified in the 
manner indicated by the blank action table. 

A water sample was not designated for matrix spike/matrix spike duplicate analysis on the chain of custody 
sheets and was not performed for this SDG. The laboratory did perform a blank spike/blank spike duplicate 
analysis for water. 

Sample 003-SB-028-01 was diluted 10 times. Detection limits are elevated accordingly. 

Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQL) are qualified as estimated, 
(J). 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Initial and continuing calibration RRFs and %Ds outside than their 
respective quality control limits were reported for several volatile and semi volatile compounds. Bis(2-
ethylhexyl)phthalate, methylene chloride, toluene, and acetone were detected in the laboratory method 
blanks and/or field quality control blanks. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed wjth reference to the EPA Functional Guidelines for Organic Data 
Validation (2194), USEPA Region V Standard Operating Procedures for the Validation of Organic Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 



"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (OAPP}." 

nvironmerital 

Linda Karsonovich 
Chemist/Data Validator /' 

/ 

Joseph A. Samchuck 

('/ 

Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-T8-034-O 1 
003-T8-035-0 1 
003-T8-036-01 
003-TB-037-01 
003-lW-033-01 
003-lW-P11-01 
003-A8-004-0 1 
003-88-007-01 
003-lW-029-01 
003-lW-028-01 
003-S8-P11-01 
003-S8-P11-03 
003-S8-DP 1-07 
003-S8-029-01 
003-S8-029-02 
003-S8-028-01 
003-S8-028-02 

NIROP FRIDLEY 

SDG BRF12 

TABLE 1 - RECOMMENDATION SUMMARY 

VOA SVOA 

R1 J6 
R1 J6 
R1J2.6 
R1J2.6 

A1 R1 J6 A2 J3 
N R1 J6 A2 J3 
A1 R1 A2 J3.6 
A1 R1 A2 J4,6 

A1 R1J2.6 A2 
A1 R1J2.6 A2 
A1 A2 J5 
A1 A2 J5 
A1 A3 J5 
A1 J1.6 A2 J5,6 

A1 J1,6 A2 J5 
A1 J1,6 A3 J6 
A1 J1 A2 J6 

PCB 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but replace positive results for methylene chloride, acetone, and/or toluene 
with a revised detection limit and qualify as nondetected, (U), as a result of laboratory 
method blank and/or field quality control blank contamination. 

Accept data, but replace positive results for bis(2-ethylhexyl)phthalate with a revised 
detection limit and qualify as nondetected, (U), as a result of laboratory method blank 
contamination. 

Accept data, but qualify positive results which exceed the blank action level as estimated, 
(J). 

Reject data, qualify nondetected results for acetone, 2-butanone, and 2-hexanone as 
rejected, (UR) and qualify positive results as estimated, (J). 

Accept data, but qualify positive and nondetected results for chloroethane as estimated, (J) 
and (UJ), as a result of continuing calibration %Ds greater than the 25% quality control limit. 

Accept data, but qualify positive and nondetected results for trans-1,3-dichloropropene and 
bromoform as estimated, (J) and (UJ), as a result of continuing calibration %Ds greater than 
the 25% quality control limit. 

Accept data, but qualify positive and nondetected results for pyridine and bis(2-
chloroisopropyl)ether as estimated, (J) and (UJ), as a result of continuing calibration %Ds 
greater than the 25% quality control limit. 

Accept data, but qualify positive and nondetected results for pyridine, 
hexachlorocyclopentadiene, and bis(2-chloroisopropyl)ether as estimated, (J) and (UJ), as a 
result of continuing calibration %Ds greater than the 25% quality control limit. 

Accept data, but qualify positive and nondetected results for pyridine as estimated, (J) and 
(UJ), as a result of continuing calibration %Ds greater than the 25% quality control limit. 
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Accept data, but qualify positive results less than the CRQL as estimated, (J). 



Fraction 

Volatile 

Semivolatile 

TIC 

Unknown(s) 
undecane 

Summary of Tentatively Identified Compounds (TICs) 

acetic acid, butyl ester 
dodecane 
hydrocarbon 
subsituted benzene 
1 H-Indene isomer 

Unknown(s) 
hydrocarbon 
PAH 
alkane 
benzene, subsituted (C5-) 
Naphthalene, dimethyl 
Naphthalene, trimethyl 
Dibenzothiophene 
Dibenzothiophene, methyl 
Phenanthrene, methyl 
Phenanthrene, dimethyl 



--Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-12-7-052 

TO: M.SLADIC DATE: DECEMBER 3, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:. INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 
SDG - BRF12 

SAMPLES: 4/Soils/ 

003-S8-028-01 003-S8-028-02 003-S8-029-0 1 003-S8-029-02 

1/ Aqueous/ 

003-88-007 -01 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG 8RF12, consists of four (4) soil environmental samples. No field 
duplicate pairs were included within this SDG. 

Samples 003-88-007-01, 003-S8-029-01 and 003-S8-029-02 were analyzed for hexavalent chromium. Samples 003-~ 
028-01 and 003-S8-028-02 were analyzed for total organic carbon. The samples were collected by 8rown and 
Environmental on September 10, 15, and 16 1997 and analyzed by Laucks Testing Laboratories, Inc. under Navdl 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Total organic carbon 
analyses were conducted using Lloyd Kahn Method. Hexavalent chromium analyses were conducted using SW-846 
methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 81ank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory 81ank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
22 mg/L 

Action 
Level (soil) 
110 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot. percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the action level for total organic carbon have been qualified as estimated. "J". 

Samples 003-S8-029-01 and 003-S8-029-02 were digested for hexavalent chromium outside of the contract required hold 
time. However. no validation actions are required for this noncompliance. 

Executive Summary 

Laboratory Performance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFES9 Guidelines and the Quality Assurance Project Plan (QAPP)." 

~~ cR,6J~ 
Br6wn and Root Environmental 
Terri L. Solomon 

,che'I'v' ~// 
(' :!/ L 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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Total organic carbon J' 
Hexavalent.chromium 

NIROP FRIDLEY 
SDG BRF12 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 

C-49-12-7 -052 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 



.. I 
Brown & Root Environmental I INTERNAL CORRESPONDENCE 

C-49-12-7 -027 

TO: M.SLADIC DATE: DECEMBER 2, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:. INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG -BRF12 

7/Soils/ 
003-SB-028-01 
003-SB-P11-01 

6/Aqueous/ 
003-AB-004-0 1 
003-TW-033-01 

003-SB-028-02 
003-SB-DP1-07 

003-BB-007 -01 
003-TW-P11-01 

003-SB-029-0 1 
003-SB-P11-03 

003-TW-028-01 

003-SB-029-02 

003-TW-029-01 

The sample set for CTO 003, NIROP Fridley, SQG BRF12, consists of seven (7) soil environmental samples and six (6) 
aqueous environmental samples. One (1) field duplicate pair (003-SB-P11-01 / 003-SB-DP1-07) was included within this 
SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by P 
and Root Environmental on September 8, 9, 15 and 16, 1997 and analyzed by Laucks Testing Laboratories, Inc. :r 
Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAtQC) criteria. Metals and 
cyanide analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.O. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 
• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 

* • GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 

* • Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 
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.. All quality control criteria were met for this parameter . 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum(1) 
barium 
beryllium 
calcium 
copper2) 
iron 
magnesium 
manganese 
sodium 
sodium(2) 
thallium 
vanadium 
zinc(l) 
zinc(2) 

Samples affected: 

Maximum 
Concentration 
5.560 mg/kg 
2.6 ug/L 
0.3 ug/L 
50.3 ug/L 
4.500 ug/L 
11.5 ug/L 
38.9 ug/L 
1.5 ug/L 
37.4 ug/L 
44.50 ug/L 
1.9 ug/L 
2.5 ug/L 
1.380 mg/kg 
4.100 ug/L 

All 

Action 
Level (aqueous) 
NA 
13.0 ug/L 
1.5 ug/L 
251.5 ug/L 
22.5 ug/L 
57.5 ug/L 
194.5 ug/L 
7.5 ug/L 
NA 
222.5 ug/L 
9.5 ug/L 
12.5 ug/L 
NA 
20.50 ug/L 

(1) . Maximum concentration present in a soil preparation blank. 

(2) Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil) 
27.8 mg/kg 
2.6 mg/kg 
0.3 mg/kg 
50.3 mg/kg 
NA 
11.5 mg/kg 
38.9 mg/kg 
1.5 mg/kg 
37.4 mg/kg 
NA 
1.9 mg/kg 
2.5 mg/kg 
6.90 mg/kg 
NA 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for beryllium, calcium, copper, sodium, thallium, vanadium and zinc have been 
qualified as nondetected "U". Positive results greater than the action level for aluminum, barium, beryllium, calcium, iron, 
magnesium, manganese, sodium, vanadium and zinc have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony and cyanide affecting the soil matrix were < 75% quality 
control limit. The positive results and nondetects reported for the aforementioned analytes in the affected samples were 
qualified as estimated, "J" and "UJ", respectively. 

The MS %R for selenium affecting the aqueous matrix was < 30% quality control limit. The nondetected results reported 
for the aforementioned analyte in the affected samples were qualified as rejected, OUR". The positive results reported for 
the aforementioned analyte in the affected samples were qualified as estimated, "J". 



MEMO TO: M.SLADIC C-49-12-7 -027 
DATE: DECEMBER 2, 1997 - PAGE 3 

Field Duplicate Results 

Field duplicate imprecision was noted for soil sample pair, 003-S8-P11-01 I 003-S8-DP1-07, for copper. The positive 
results reported for the aforementioned analyte in the affected samples were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for arsenic were> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-S8-028-02 and 003-TW-028-01. The positive results 
reported for arsenic in the affected samples were qualified as estimated, "J". 

The GFAA Post Digestion Spike Recovery for lead was < 85% quality control limit and the sample absorbance was < 50% 
of the post digestion spike absorbance in sample 003-88-007-01. The nondetected result reported for lead in the affected 
sample was qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-S8-P11-01 and 003-S8-028-01. The nondetected results 
reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recovery for thallium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-TW-033-0 1. The nondetected result reported for thallium in the 
affected sample was qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potas"" 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the. laboratory in the C j 

Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for mercury and manganese were outside the 
80-120% quality control limit. However, no validation actions are required as per Region V guidance. 

The Matrix Spike %R for mercury affecting the soil matrix was> 125% quality control limit. However, no validation actions 
were required as all results reported for the aformentioned analyte in the affected samples were nondetects. 

The GFAA Post Digestion Spike Recovery for selenium was < 75% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-TW-P11-01. However, no validation actions are required as 
the result reported for selenium in the affected sample was rejected as a result of a more severe noncompliance. 

The GFAA Post Digestion Spike Recoveries for thallium were < 75% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-S8-P11-03 and 003-S8-028-01. However, no validation 
actions are required as the results reported for thallium in the affected samples were qualified as blank contamination. 
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Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for antimony and cyanide affecting the soil matrix were < 75% 
quality control limit. The MS %R for selenium affecting the aqueous matrix was < 30% quality control limit. Field duplicate 
imprecision was noted for copper. The GFAA Post Digestion Spike Recoveries for arsenic (samples 003-S8-028-02 and 
003-lW-028-01), lead (sample 003-88-007-01), selenium (samples 003-S8-P11-01 and 003-S8-028-01) and thallium 
(sample 003-lW-033-01) were outside the 85-115% quality control limits. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~~ dSl(~ 
8rown and Root EnVironmetntal -
Terri L. Solomon /:::/ 
Chemist 1 ' 

/~' . 

-- /fl f}?/J/ . 

Attach ments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix 8 - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 

antimony 
arsenic 

barium 

beryllium 
cadmium 

calcium 

chromium 

cobalt 

copper 

iron 
lead 

M.SLADIC 
DECEMBER 2, 1997 - PAGE 5 

NIROP FRIDLEY 
SDG BRF12 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 

manganese 
mercury 

nickel 

potassium 
selenium 

silver 

sodium A' 

thallium A' 

vanadium A' 

zinc A' 
cyanide 

C-49-12-7 -027 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, • J". 

Accept data but qualify positive results and nondetects affecting the soil matrix as estimated, • J" ant' 
respectively, as a result of low MS %R. 

Accept data but qualify positive results affecting the aqueous matrix as estimated, "J", as a result 
of low MS %R. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J", as a result 
of field duplicate imprecision. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", as a result of GFAA 
Post Digestion Spike Recoveries. 

Reject nondetected results affecting the aqueous matrix, "UR", as a result of extremely low MS %R. 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-12-7 -029 

TO: M. SLADIC DATE: DECEMBER 3, 1997 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: . INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG -BRF12D 

SAMPLES: 4/Aqueous/ 

003-TW-028-F1 003-TW-029-F1 003-TW-033-F1 

Overview 

003-TW-P11-F1 

The sample set for CTO 003, NIROP Fridley, SDG BRF12D, consists of four (4) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on September 8, 9, 15 and 16, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
barium 
beryllium 
calcium 
copper'1) 
iron 
magnesium 
manganese 
sodium(1) 
thallium 
vanadium 
zind1) 

Maximum 
Concentration 
2.6 ug/L 
0.3 ug/L 
50.3 ug/L 
4.500 ug/L 
5.0 ug/L 
38.9 ug/L 
1.1 ug/L 
44.5 ug/L 
1.9 ug/L 
2.5 ug/L 
4.100 ug/L 

Samples affected: All 

Action 
Level (agueous) 
13.0 ug/L 
1.5 ug/L 
251.5 ug/L 
22.5 ug/L 
25.0 ug/L 
194.5 ug/L 
5.5 ug/L 
222.5 ug/L 
9.5 ug/L 
12.5 ug/L 
20.5 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamir 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive r, ;5 

less than the action level for copper, thallium, vanadium and zinc have been qualified as nondetected "U". Positive results 
greater than the action level for barium, calcium, iron, magnesium, manganese and sodium have been qualified as 
estimated, "J", 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for arsenic was> 125% quality control limit. Positive results reported for 
the aforementioned analyte were qualified as estimated, "J", 

The MS %R for selenium was < 30% quality control limit. Nondetected results reported for the aforementioned analyte 
were qualified as rejected, "UR", The positive results reported for the aforementioned analyte were qualified as estimated, 
"J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for arsenic were> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-1W-P11-F1 and 003-1W-028-F1, The positive results 
reported for arsenic in the affected samples were qualified as estimated, "J", 
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The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for manganese was < 800(0 quality control limit. 
However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recovery for arsenic was> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-TW-033-F1. However, no validation actions were required as 
the result reported for arsenic in the affected sample was a nondetect. 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-P11-F1 and 003-TW-028-F1. However, no validation 
actions were required as the results reported for selenium in the affected samples were qualified for a more severe 
noncompliance. 

The GF AA Post Digestion Spike Recovery for thallium was < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-TW-029-F1. However, no validation actions were required as 
the result reported for thallium in the affected sample was qualified as blank contamination. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for arsenic was> 125% quality control limit. The MS %R for 
selenium was < 30% quality control limit. The GFAA Post Digestion Spike Recoveries for arsenic ( samples 003-TW-P11-
F1 and 003-TW-028-F1) were> 115% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994. "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

\ , 1 ~\ 
~k~ ex -~'~(rmvY\ 

Brown and Root Environmentaf 
Terri L. SOlom9~ j/ 
Chemis)/' ( /'// .-1 
~~n and oot Environmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 

antimony 

arsenic 

barium 
beryllium 

cadmium 

calcium 

chromium 

cobalt 

copper 

iron 
lead 

M.SLADIC 
DECEMBER 3, 1997 - PAGE 5 

NIROP FRIDLEY 
SDG BRF12D 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 

manganese 

mercury 

nickel 
potassium 

selenium 

silver 

sodium 

thallium A1 

A1 vanadium A1 

zinc A1 

C-49-12-7-029 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". . 

Accept data but qualify positive results as estimated, "J", as a result of MS %R. 

Accept data but qualify positive results as estimated, "J", as a result of GFAA Post Digestion Spike 
Recoveries. 

Reject nondetected results, "URn, as a result of extremely low MS %R. 
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Brown & Root Environmental I INTERNAL CORRESPONDENCE 

C-49-12-7-069 

TO: M.SLADIC DATE: DECEMBER 4, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

INORGANIC DATA VALIDATION - HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 
SDG - BRF13 

SAMPLES: 2/Soils/ 

003-SB-071-01 003-SB-071-03 

21Aqueous/ 

003-AB-006-0 1 003-BB-008-01 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF13, consists of two (2) soil environmental samples and two (2) 
aqueous environmental samples. No field duplicate pairs were included within this SDG. 

All samples were analyzed for hexavalent chromium. The samples were collected by Brown and Root Environment' 
September 18 and 22, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities Engineering Sl 
Center (NFESC) Quality Assurance/Quality Control (QAlQC) criteria. Hexavalent chromium analyses were conducted 
using SW-846 methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 

* • Detection Limits 
* • Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~,~ sJ(~ 
Br6wn and ~t Environmental 
Terri L. Solomon 
Chemist 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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Hexavalent chromium 

NIROP FRIDLEY 
SDG BRF13 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 

C-49-12-7 -069 
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;Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-12-7-056 

TO: M.SLADIC DATE: DECEMBER 4, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:. INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 
SDG - BRF13 

SAMPLES: 4/Soilsl 
003-58-071-01 003-58-071-03 003-S8-P05-01 003-S8-P05-02 

7/Aqueousl 
003-A8-005-0 1 003-88-008-01 003-lW-026-01 003-lW-046-01 
003-lW-068-01 003-lW-071-01 003-lW-P05-0 1 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG 8RF13, consists of four (4) soil environmental samples and seven (7) 
aqueous environmental samples. No field duplicate pairs were included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by 8rown 
and Root Environmental on September 17,18,19,20,21, and 22,1997 and analyzed by Laucks Testing Laboratories, Inc. 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals 
and cyanide analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 
• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 81ank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum(1) 
iron 
manganese 
sodium 
sodium(1) 
zinc(1) 
zinc(2) 

Maximum 
Concentration 
5.560 mg/kg 
11.5 ug/L 
1.5 ug/L 
37.4 ug/L 
6.120 mg/kg 
1.380 mg/kg 
6.600 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
NA 
57.5 ug/L 
7.5 ug/L 
187 ug/L 
NA 
NA 
33.0 ug/L 

(1) 
Maximum concentration present in a soil preparation blank. 

(2) 
Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil) 
27.8 mg/kg 
11.5 mg/kg 
1.5 mg/kg 
NA 
30.6 mg/kg 
6.9 mg/kg 
NA 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for manganese, sodium and zinc have been qualified as nondetected ,. 
Positive results greater than the action level for aluminum, iron, manganese, sodium and zinc have been qualifie 
estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for antimony affecting the soil matrix was < 75% quality control limit. The 
nondetected results reported for the aforementioned analyte in the affected samples were qualified as estimated, "UJ". 

The MS %Rs for lead and manganese affecting the soil matrix were > 125% quality control limit. The positive results 
reported for the aforementioned analytes in the affected samples were qualified as estimated, "J". 

The MS %R for selenium affecting the aqueous matrix was < 30% quality control limit. The nondetected results reported 
for the aforementioned analyte in the affected samples were qualified as rejected, OUR". The positive results reported for 
the aforementioned analyte in the affected samples were qualified as estimated, U J". 

Laboratory Duplicate Results 

Laboratory duplicate imprecision was noted for calcium and magnesium affecting the soil matrix. Positive results reported 
for the aforementioned analytes in the affected samples were qualified as estimated, "J". 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%D) for barium affecting the soil matrix was> 10% quality control limit. The 
positive results reported for the aforementioned analyte were qualified as estimated, "J". 
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The ICP Serial Dilution Percent Difference (%0) for barium affecting the aqueous matrix was> 10% quality control limit. 
The positive results reported for the aforementioned analyte were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-S8-P05-01, 003-58-071-01, 003-58-071-03 and 003-58-
P05-02. The nondetected results reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in samples 003-lW-046-01, 003-lW-068-01 and 003-58-071-03. The 
nondetected results reported for thallium in the affected samples were qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for mercury was < 80% quality control limit. 
However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-lW-071-01, 003-lW-026-01 and 003-lW-068-01. 
However, no validation actions are required as the results reported for selenium in the affected samples were rejected as a 
result of a more severe noncompliance. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for antimony affecting the soil matrix was < 75% quality control limit. 
The MS %Rs for lead and manganese affecting the soil matrix were> 125% quality control limit. The MS %R for selenium 
affecting the aqueous matrix was < 30% quality control limit. Laboratory duplicate imprecision was noted for calcium and 
magnesium affecting the soil matrix. The ICP Serial Dilution %Ds for barium affecting the soil and aqueous matrix were> 
10% quality control limit. The GFAA Post Digestion Spike Recoveries for selenium (samples 003-S8-P05-01, 003-58-071-
01, 003-S8-071-03 and 003-S8-P05-02) and thallium (samples 003-lW-046-01, 003-lW-068-01 and 003-58-071-03) 
were < 85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

&d. dsJumc'n 
BreWn and Root Environmental 
Terri L. Solomon 
Chemist.., 

}rown and Root Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 

antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 

chromium 
cobalt 
copper 

iron 
lead 

M.SLADIC 
DECEMBER 4, 1997 - PAGE 5 

NIROP FRIDLEY 
SDG BRF13 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 

manganese 
mercury 
nickel 
potassium 
selenium 
silver 

sodium 
thallium 
vanadium 

zinc 
cyanide 

J4,7 

C-49-12-7-056 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify nondetected results affecting the soil matrix as estimated, "UJ", as a result 
of low MS %R. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J", as a result 
of high MS %R. 

Accept data but qualify positive results affecting the aqueous matrix as estimated, "J", as a result 
of low MS %R. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J", as a result 
of laboratory duplicate imprecision. 

Accept data but qualify positive results as estimated, "J" and "UJ", respectively, as a result of ICP Serial 
Dilution %Ds. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of GFAA Post Digestion Spike 
Recoveries. 

Reject nondetected results affecting the aqueous matrix, "URn, as a result of extremely low MS %R. 



TO: 

FROM: 

MR. MARK SLADIC 

BONNI J. SMATHERS 

C-49-11-7-032 

DATE: 

COPIES: 

NOVEMBER 10,1997 

DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003 NIROP, FRIDLEY, MINNESOTA 

SAMPLES: 

OVERVIEW 

SDG BRF13 

4/Solid/ 

003-SB-071-01 003-SB-071-03 003-SB-P05-01 
003-SB-P05-02 

9/Aqueous/ 

003-TB-038-01 003-TB-039-01 003-AB-005-01 
003-BB-008-01 003-lW-026-01 003-lW-046-01 
003-lW-068-01 003-lW-071-01 003-lW-P05-01 

The sample set for CTO 003, NIROP Fridley SDG BRF13 consists of four (4) solid environmental samples, 
five (5) aqueous samples, two (2) trip blanks, one (1) bubble blank, and one (1) aqueous blank. All samples 
were analyzed for Target Compound List (TCl) organics (volatile, semivolatile, and PCB compounds). A 
field duplicate pair was not included in this SDG. Sample 003-lW-046-01 was designated by the field crew 
for Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses. 

The samples were collected by Brown and Root Environmental on September 17th through September 22nd, 
1997 and analyzed by Laucks Testing labs. All samples were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria, using Contract 
laboratory Program (ClP) Statement of Work (SOW) 8260A for aqueous volatile samples and OlMO.3.1 
analytical and reporting protocols for all other analyses. The data contained in this SDG were validated with 
regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• InitiaUcontinuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Intemal Standard Performance 
• Matrix spike results 
• Blank spike results 
• Compound Identification 
• Compound quantitation 
• Detection limits 
• Tentatively identified compounds 
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The symbol (") indicates that all Quality control criteria were met for this parameter. Problems 
affecting data Quality are discussed below; documentation supporting these findings are presented in 
Appendix C. Oualified Analytical results are presented in Appendix A. 

Volatiles 

Initial. and Continuing Calibration Relative Response Factors (RRFs) for acetone and 2-butanone were 
less than 0.050. This noncompliance indicates a lack of instrument response. Positive and 
nondetected results are affected by this noncompliance. Positive results reported for these compounds 
were Qualified as estimated, (J). Nondetected results reported for these compounds in the affected 
samples were considered unreliable and were rejected, (UR). 

Continuing Calibration Relative Response Factors (RRFs) for 2-hexanone were less than 0.05. This 
noncompliance indicates a lack of instrument response and affects both positive and nondetected 
results. Therefore, nondetected results reported for 2-hexanone were considered unreliable and were 
rejected, (URI. in the affected samples. 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for bromoform, 
chloroethane, and trans-1,3-dichloropropene. Positive and nondetected results are affected by these 
noncompliances. Therefore, nondetected results reported for the aforementioned compounds were 
Qualified as estimated, (UJ), in the affected samples. 

The following contaminants were detected in the low level laboratory method blanks and field Quality 
control blanks analyzed in this SDG: 

Blanks 
Acetone' 
Methylene chloride' 
Methylene chloride 
Toluene 
Toluene 

Samples affected: All samples. 

Maximum Concentration 
8.1 ug/L 
2.3 ug/L 
9 ug/kg 
1 ug/kg 
0.9 ug/L 

Maximum concentration detected in a field Quality control blank. 

Blank Actions: 

Action Level 
81 ug/L 
23 ug/L 
90 ug/kg 
5 ug/kg 
4.5 ug/L 

• Value < Contract Required Ouantitation Limit (CROL); report CROL by a U. 
• Value> CROL and < action level; report value followed by a U. 
• Value> CROL and> action level: report value as estimated, (J). 

Dilution factors, percent moisture and sample aliquot were taken into consideration during the 
application of all action levels. Actions as indicated above were taken for methylene chloride and 
toluene. No actions were necessary for acetone as no positive results were reported for this compound 
in the affected samples. It should be noted that field Quality control blanks are not Qualified based on 
field Quality control blank contamination. 
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The Matrix Spike/Matrix Spike Duplicate analysis of sample 003-TW-046-01 yielded high %Rs for 
trichloroethene. Therefore, positive results for trichloroethene were qualified as estimated. (J) in 
sample 003-TW-046-01. 

Semivolatiles 

Continuing calibration Percent Differences (%Ds) greater than the 25% quality control limit were 
reported for 3,3'-dichlorobenzidine. Positive and nondetected results are affected by these 
noncompliances. Therefore, nondetected results for the 3.3'-dichlorobenzidine were qualified as 
estimated, (UJ). in the affected samples. 

The following contaminant was detected in the low level laboratory method blanks and field quality 
control blanks analyzed in this SDG: 

Blanks 

bis(2-ethylhexyl)phthalate' 
bis(2-ethylhexyl)phthalate 
diethylphthalate 
di-n-butyl phthalate 
di-n-butyl phthalate' 
di-n-octyl phthalate 

Samples affected: All samples. 

Maximum Concentration 

1 ug/L 
30 ug/kg 
1 ug/L 
130 ug/kg 
1 ug/L 
45 ug/kg 

Action Level 

5 ug/L 
300 ug/kg 
5 ug/L 
1300 ug/kg 
5 ug/L 
450 ug/kg 

Maximum concentration detected in a field quality control blank. 

Blank Actions: 

• Value < Contract Required Ouantitation Limit (CROL); report CROL by a U. 
• Value> CROL and < action level; report value followed by a U. 
• Value > CROL and > action level: report value as estimated. (J). 

Dilution factors. percent moisture and sample aliquot were taken into consideration during the 
application of all action levels. Actions as indicated above were taken for bis(2-ethylhexyllphthalate 
and di-n-butyl phthalate. No action was taken for di-n-octyl and diethylphthalate as no positive results 
were reported in the affected samples. It should be noted that field quality control blanks are not 
qualified based on field quality control blank contamination. 

The dilution analysis of sample 003-TW-026-01 reported a high surrogate Percent Recovery (%R) for 
2.4.6-tribromophenol. No action was taken since the original analysis of sample 003-TW-026-01 was 
chosen for validation and since only one fractional surrogate was noncompliant. 

The Matrix Spike/Matrix Spike Duplicate analysis yielded high %Rs for 4-nitrophenol in sample 
003-TW-046-01 and low %Rs for pentachlorophenol in sample 003-SB-P05-01. Action was taken to 
quality nondetected results for pentachlorophenol as estimated. (UJI. in sample 003-SB-P05-01. 
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Continuing calibration Percent Differences (%Ds) greater than the 25% quality control limit were reported for 
Aroclor 1016 and Aroclor 1260. Positive and nondetected results are affected by this noncompliance. No 
action was taken, however, since no samples were associated with these noncompliances. 

No additional problems were noted with the pesticide fraction. 

Additional Comments 

Positive results for ethylbenzene, o-xylene, and trichloroethene were reported at concentrations which 
exceeded the linear calibration range of the instrument in samples 003-lW-026-01. Sample 003-lW-068-01 
reported positive results for cis-1,2-dichloroethene, trans-1,2-dichloroethene, and trichloroethene which 
exceeded the linear calibration range of the instrument. As a result, the laboratory reanalyzed these samples 
at a dilution. The original analyses, with the exception of the exceeded results, were used in validation. The 
results for the aforementioned compounds from the diluted analysis were transposed over the original results 
and used in validation. 

A positive result for naphthalene was reported at a concentration which exceeded the linear calibration range 
of the instrument in sample 003-lW-026-01. Consequently, the laboratory reanalyzed this sample at a 
dilution. The original analysis, with the exception of the exceeded results, were used in validation. The result 
for the naphthalene from the diluted analysis was transposed over the original results and used in validation. 

Positive results reported below the Contract Required Ouantitation Limit (CROl) are qualified as estimated, 
(J). 

EXECUTIVE SUMMARY 

Laboratory Perfonnance Issues: Laboratory Perfonnance Issues: An initial calibration %RSD greater 
than the 30% quality control limit was reported for the volatile compound acetone. Initial Calibration RRFs 
less than 0.050 were reported for acetone and 2-butanone. Continuing Calibration RRFs were reported for 
2-hexanone. Continuing calibration %Ds greater than the 25% quality control limit were reported for several 
volatile and semivolatile compounds. Methylene chloride and toluene were detected in the volatile laboratory 
method blanks. Bis(2-ethylhexyl)phthalate and di-n-butylphthalate were detected in the semivolatile 
laboratory method blank. 

Other Factors Affecting Data Quality: Poor Matrix Spike/Matrix Spike Duplicate results were reported in 
both the volatile and semivolatile fraction. A poor surrogate recovery was reported in the semivolatile 
fraction. No additional problems were noted. 
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The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic 
Data Validation (2/941. US EPA Region V Standard Operating Procedures for Validation of Organic Data 
(Aug. 19931. and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality 
Assurance Guide" (February. 19961. The text of this report has been formulated to address only those 
problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria 
as specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

Bonni J. Smathers 
Industrial Hygienist/Data Validator 

/ 
/ 

Joseph A. Sam chuck 
Data Validation Quality Assurance Officer 

Attachments: 

1 . Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



NIROP FRIDLEY 

SDG BRF13 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. VOA SVOA PCB 

003-SB-071 -01 A' J3.6 A3 J4 

003-SB-071 -03 A' J3.6 A2 J4 
003-SB-P05-01 A' J3.6 A3 J4.7 

003-SB-P05-02 A' J6 A3 J4 
003-AB-005-01 J2 R'·2.3 A3 J6 
003-BB-00S-0 1 J1.2 R2.3 A3 J4.6 

003-TB-03S-01 J1.2.6 R2.3 A3 J6 
003-TB-039-01 j2.6 R'·2.3 A3 J6 
003-TW-026-0 1 A4 J2.6 R,·2.3 A3.6 J6 
003-TW-046-01 J2.6.6 R1.2·3 A3 

003-TW-06S-0 1 j2.6 R'·2.3 A3 

003-TW-071 -01 J2 R'·2.3 A3 J6 
003-TW-P05-01 j2 R'·2.3 A3 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but raise the detection limit for methylene chloride and qualify results as 
nondetected, (U), as a result of laboratory blank contamination. 

Accept data, but raise the detection limit for di-n-butyl phthalate and qualify results as 
as nondetected, (UI, as a result of laboratory blank contamination. 

Accept data, but raise the detection limit for bis(2-ethylhexyl)phthalate and qualify 
results as nondetected, (UI, as a result of laboratory blank contamination. 

Accept data, but raise the detection limit for toluene and qualify results as nondetected, 
(UI, as a result of laboratory blank contamination. 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as nondetected, 
(U), as a result of laboratory blank contamination. 

Accept data, but qualify positive results for acetone as estimated, (JI, as a result of an 
initial response factor less than 0.05. 

Accept data, but qualify nondetected results for bromoform and trans- 1,3-
dichloropropene as estimated, (UJ), as a result of continuing calibration %Ds greater 
than 25%. 

Accept data, but qualify nondetected results for chloroethane as estimated, (UJ), as 
a result of a continuing calibration %D greater than 25%. 
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Accept data, but qualify nondetected results for 3,3'-dichlorobenzidine as estimated, 
(UJI. as a result of a continuing calibration %0 greater than 25%. 

Accept data, but qualify positive results as estimated, (JI. as a result of a value below 
the CRQL. 

Accept data, but qualify positive results for trichloroethene as estimated, (JI. as a 
result of a high MS/MSO %R. 

Accept data, but qualify nondetected results for pentachlorophenol as estimated, (UJI. 
as a result of a low MS/MSO %R. 

Reject data and qualify nondetected results for acetone as unreliable, (URI. as a result 
of initial and continuing calibration RRFs less than 0.050. 

Reject data and qualify nondetected results for 2-butanone as unreliable, (URI. as a 
result of initial and continuing calibration RRFs less than 0.050. 

Reject data and qualify nondetected results for 2-hexanone as unreliable, (URI. as a 
result of continuing calibration RRFs less than 0.050. 



Fraction 

Volatile 

Semi volatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

Unknown(s) 

Unknown(s) 
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TO: M.SLADIC DATE: 

FROM: TERRI L. SOLOMON COPIES: 

DECEMBER 4, 1997 

DVFILE 

SUBJECT: 

SAMPLES: 

Overview 

INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG -BRF13b 

5/Aqueous/ 

003-TW-026-F1 
003-TW-P05-F1 

003-TW-046-F1 003-TW-068-F1 003-TW-071-F 1 

The sample set for CTO 003, NIROP Fridley, SDG BRF13~consists of five (5) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on September 17, 18, 19,20 and 21, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILMD4.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results ., • Laboratory Duplicate Results 

• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results ., • Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
iron 
manganese 
sodium 
zincl ') 

Maximum 
Concentration 
11.5 ug/L 
1.5 ug/L 
37.4 ug/L 
6.600 ug/L 

Samples affected: All 

Action 
Level (agueous) 
57.5 ug/L 
7.5 ug/L 
187 ug/L 
33.0 ug/L 

I') Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive results 
less than the action level for zinc have been qualified as nondetected "U". Positive results greater than the action level 
iron, manganese and sodium have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was < 75% quality control limit. Positive results and 
nondetects reported for the aforementioned analyte were qualified as estimated, "J" and "UJ", respectively. 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%D) for barium was> 10% quality control limit. Positive results reported for 
the aforementioned analyte were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-071-F1, 003-TW-026-F1 and 003-TW-068-F1. The 
nondetected results reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recovery for thallium was < 85% quality control limit and the sample absorbance was· 
< 50% of the post digestion spike absorbance in sample 003-TW-068-F1. The nondetected result reported for thallium in 
the affected sample was qualified as estimated, "UJ". 
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The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for mercury was < 80% quality control limit. 
However, no validation actions are required as per Region V guidance. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for selenium was < 75% quality control limit. The ICP Serial Dilution 
%0 for barium was> 10% quality control limit. The GFAA Post Digestion Spike Recoveries for selenium ( samples 003-
TW-071-F1, 003-TW-026-F1 and 003-TW-068-F1) and thallium (sample 003-TW-068-F1) were < 85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~ 

HJ '". :£ -sJ~"" Brown and ROot Environmental 

6~~,i ~. SOIO~O~, " / / 

, '~'I U 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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antimony 
arsenic 

barium 
beryllium 

cadmium 
calcium 

chromium 

cobalt 
copper 

iron 
lead 

M.SLADIC 
DECEMBER 4, 1997 - PAGE 5 

NIROP FRIDLEY 
SDG BRF13 

TABLE 1- RECOMMENDATION SUMMARY 

magnesium 

manganese 
mercury 

nickel 
potassium 

selenium 
silver 

sodium 

thallium 
vanadium 

zinc 

C-49-12-7-064 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a r' 
of MS %R. 

Accept data but qualify positive results as estimated, "J", as a result of ICP Serial Dilution %0. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of GFAA Post Digestion Spike 
Recoveries. 
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C-49-12-7 -207 

TO: M.SLADIC DATE: 

FROM: TERRI L. SOLOMON COPIES: 

DECEMBER 29,1997 

DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL ORGANIC CARBON, HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF14 

8/50ils/ 

003-5B-015-01 
003-5B-068-0 1 

003-5B-015-03 
003-5B-068-03 

003-5B-046-01 
003-5B-DP1-08 

003-5B-046-03 
003-5B-DP1-09 

The sample set for CTO 003, NIROP Fridley, 5DG BRF14, consists of eight (8) soil environmental samples. Two (2) field 
duplicate pairs (003-5B-046-01/ 003-5B-DP1-08 and 003-SB-015-01/ 003-SB-DP1-09) were included within this SDG. 

All samples were analyzed for total organic carbon. Samples 003-SB-015-01, 003-SB-015-03, 003-SB-046-01, 003-SB-
046-03, 003-SB-DP1-08 and 003-SB-DP1-09 were also analyzed for hexavalent chromium. The samples were collected 
by Brown and Root Environmental on September 19,21 and 22, 1997 and analyzed by Laucks Testing Laboratories, Inc. 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Total 
organic carbon analyses were conducted using Lloyd Kahn Method. Hexavalent chromium analyses were conducted 
using SW-846 methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Laboratory Blank Results 

The following contaminant was detected in the laboratory method blank at the following maximum concentration: 

Analyte 
total organic carbon 

Samples affected: All 

Maximum 
Concentration 
22 mg/L 

Action 
Level (soil) 
110 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the action level for total organic carbon have been qualified as estimated, "J". 

Executive Summary 

Laboratory Performance: Total organic carbon was present in the laboratory method blank. 

Other Factors Affecting Data Quality: None. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~\; ~sJ~ifY\ 
BOWn and Root Environmental 
Terri L. Solomon 
Chemist 

( 
--~~~~~~~~----..... Brown and--Root Environmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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Total organic carbon J1 
Hexavalent chromium 

NIROP FRIDLEY 
SDG BRF14 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 

C-49-12-7 -207 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, • J". 



$ii$ INTERNAL CORRESPONDENC1 

Brown & Root Environmental 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

C-49-04-6-226 

M.SLADIC DATE: NOVEMBER 5, 1997 

DANIEL MENICUCCI CC: DV FilE 

ORGANIC DATA VALIDATION - TCl VOAs, SVOAs, & PCBs 
CTO 003, NIROP FRIDLAY 
SDG BRF 14 

121Soil 

003-58-015-01 
003-58-046-01 
003-58-068-01 

8/Aqueous 

003-T8-040-01 
003-T8-044-01 

003-58-015-03 
003-58-046-03 
003-58-068-03 

003-T8-041-0 1 
003-TW-015-01 

003-58-026-01 
003-58-047-01 
003-58-DP 1-08 

003-TB-042-0t 
003-TW-047-01 

003-58-026-03 
0.03-58-047-03 
003-58-DP1-09 

003-T8-043-01 
003-TW-DP1-05 

The sample set for the CTO 003 NIROP Fridley site, 5DG BRF 14, consists of twelve (12) soil and eight 
(8) aqueous environmental samples. All samples were analyzed for Target Compound List (TCL) 
volatile, semivolatile and PC8 organic compounds. The field crew specified sample 003-5B-046-01 for 
matrix spike and matrix spike duplicate analysis. 

The samples were collected by Brown & Root Environmental from September 19th - 23rd, 1997 and 
analyzed by Laucks Testing Labs. Soil samples were analyzed using CLP Method OLM03.1 analytical 
reporting protocol. The aqueous samples were analyzed using 5W-846 Method 8260A. The data was 
evaluated according to the following parameters: 

Data completeness 
Holding times 
GC/M5 tuning and mass calibration 
Initial and continuing calibrations 
Laboratory and field blank analyses 
Surrogate spike recoveries 
Matrix Spike / Matrix Spike Duplicate Analyses 
Laboratory control sample results 
Internal standard performance 
Sample quantitation 
Tentatively Identified Compounds 

The symbol (*) indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 
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Volatile Fraction 

The initial calibration affecting low level aqueous samples contained average relative response factors 
below the 0.050 quality control limit for the compounds acetone and 2-butanone. This noncompliance 
affects both positive and nondetected results. Positive results are qualified as estimated (J) and 
nondetected results are qualified as unreliable (UR). 

The continuing calibration affecting all low level aqueous samples contained relative response factors for 
acetone, 2-butanone and 2-hexanone below the 0.050 quality control limit. This noncompliance affected 
nondetected results which were qualified as unreliable (UR). 

A continuing calibration affecting all low level aqueous samples contained percent differences greater 
than the +/- 25% quality control limit for the compounds trans-1 ,3-dichloropropene and bromoform. This 
noncompliance affected nondetected results which were qualified as estimated (UJ). 

A continuing calibration affecting all low level soil samples contained a percent difference greater than 
the +/- 25% quality control limit for chloroethane. This noncompliance affected nondetected results, 
which were qualified as estimated (UJ). 

The following contaminants were detected in the laboratory method and field quality control blank at the 
following maximum concentrations: 

Analvte 
Methylene Chloride 
Toluene 

Maximum 
Concentration 
12 ug/kg 
1 ug/Kg 

Action-Level 
120 ug/kg 
5 ug/Kg 

Sample aliquot percent solids and dilution factors were considered prior to the application of all action 
levels. Positive results for these compounds found below the Contract Required Quantitation Limit 
(CRQL) have been deleted and replaced by the CRQL value, then qualified as undetected, "U". 

The internal standards bromochloromethane, 1,4-difluorobenzene and chlorobenzene-d5 were below the 
quality control limit in sample 003-S8-DP1-09. The sample was subsequently reanalyzed, however the 
reanalysis was preformed outside of the technical holding time so the original analysis was chosen for 
data validation. This noncompliance affects both positive and nondetected results, which are qualified 
as estimated (J) and (UJ) respectively. 

Samples 003-TW-047-01 and 003-TW-DP1-05 were diluted because the compounds cis-1,2-
dichloroethene, trans-1 ,2-dichloroethene and trichloroethene exceeded the linear calibration curve for the 
instrument. The diluted samples were discarded except for the compounds that were diluted for which 
replaced the original compounds. 
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Semivolatile Fraction 

The MSD surrogate recovery for sample 003-TW-DP1-05 contained a matrix spike and matrix spike 
duplicate recovery for the compound 4-Nitrophenol above the quality control limit. 

The relative percent difference (RPD) for the MS/MSD analysis of sample 003-S8-046-01 contained 
values for the compounds 1,4-dichlorobenzene, 1,2,4-trichlorobenzene, 4-chloro-3-methylphenol and 
acenaphthene above the quality control limit. No action was taken as a result of this noncompliance. 

The following contaminants were detected in the laboratory method and field quality control blank at the 
following maximum concentrations: 

Analyte 
di-n-butylphthalale 
bis(2-ethylhexyl)phthalate 
di-n-octylphthalate 

bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 
130 ug/Kg 
30 ug/Kg 
45 ug/Kg 

2 ug/L 

Action-Level 
1300 ug/Kg 
300 ug/Kg 
450 ug/Kg 

20 ug/L 

Sample aliquot percent solids and dilution factors were considered prior to the application of all action 
levels. Positive results for these compounds found below the Contract Required Quantitation Limit 
(CRQL) have been deleted and replaced by the CRQL value, then qualified as undetected, "U". 

The surrogate recovery for sample 003-S8-068-01 contained values for 2,4,6-tribromophenol above the 
quality control limit. No action was taken sinnce only one fractional surrogate was outside of the quality 
control limit. 

PC8 Fraction 

The percent difference between columns for sample 003-S8-047-01 exceeded the 25% quality control 
limit for the compound aroclor-1254. Positive results were qualified as estimated (J). 
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Executive Summary 

Laboratory Performance: RRFs for acetone, 2-butanone and 2-hexanone failed to meet minimum 
criterion in aqueous calibrations. Several volatile compounds failed calibration percent difference 
criterion. Blank contamination was noted in several volatile and semivolatile samples. 

Other Factors Affecting Data Quality: Low internal standard areas were reported for several volatile 
fractions. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for 
Organic Data Validation", August 1993 NFESC document entitled "Navy Installation Restoration 
Laboratory Quality Assurance Guide" (NFESC 8/93). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

»~J-~~ 
Brown and Root Environmental 
Daniel J Menicucci 
Data Validator 

,Brown and, oot Environmental 
t Joseph A. Samchuck 

Data Validation Quality Assurance Officer 

Attachments: 

1 . Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



NIROP FRIDLEY 
SOG NO. BRF 14 

TABLE 1 - RECOMMENDATION 5UMMARY 

5ample No. Volatile 5emivolatile PCB 

003-5B-015-01 A1 J2,6 A2 
003-5B-015-03 A1 J2,6 A2 
003-5B-026-01 A1 J2,6 A2,3 

003-5B-026-03 A1 J2,6 A2,3 

003-5B-046-01 A1 J2,6 A2,3 J6 
003-5B-046-03 A1 i·6 
003-5B-047-01 A1 J2.6 A2,3 J4,5 

003-5B-04 7 -03 A1 J2,6 A2,3 

003-5B-068-01 A1 J2,6 A2 
003-5B-068-03 A1 J2.6 A2,3 

003-5B-DP1-08 A1 J2,6 

003-5B-DP1-09 A1 i·3,6 A2 
003-TB-040-01 A1 J1.6 R1,2 

003-TB-041-01 A1 i,6 R1.2 

003-TB-042-01 A1 i,6 R1,2 

003-TB-043-01 A1 i R1.2 

003-TB-044-01 A1 i·6 R1.2 

003-TW-015-01 A1 i,6 R1,2 A2 J6 
003-TW-04 7 -01 A1 i R1,2 A2 J6 
003-TW-DP1-05 A1 i R1,2 J4 

Accept data, but change positive methylene chloride and/or toluene result to a revised 
reporting limit as a result of blank contamination. 

Accept data, but change positive bis(2-ethylhexyl)phthalate result to a revised reporting 
limit as a result of blank contamination. 

Accept data, but change positive di-n-butylphthalate and di-n-octylphthalate results to a 
revised reporting limit as a result of blank contamination. 

Accept data, but qualify undetected results as estimated (UJ) as a result of a percent 
difference for the continuing calibration of compounds trans-1,3-dichloropropene and/or 
bromoform exceeding the 25% quality control limit. 

Accept data, but qualify undetected results as estimated (UJ) as a result of a percent 
difference for the continuing calibration of compound chloroethane exceeding the 25% 
quality control limit. 

Accept data, but qualify positive results as estimated (J) and nondetected results as 
estimated (UJ), as a result of the internal standards bromochloromethane, 1,4-
difluorobenzene and chlorobenzene-d5 falling below the quality control limit. 

Accept data, but qualify nondetected results as estimated (UJ) as a result of the matrix 
spike / matrix spike duplicate noncompliance for the compound 4-nitrophenol. 



Accept data, but qualify positive results as estimated (J) as a result of %Ds exceeding 
the 25% qualifty control limit for Aroclor-1254. 

Accept data, but qualify positive results below the CRQL as estimated (J). 

Nondetected results are qualified as unreliable (UR) and positive results are qualified as 
estimated (J) for the compounds acetone and 2-butanone as a result of the average 
relative response factor falling below the 0.050 quality control limit. 

Nondetected results are qualified as unreliable (UR) for the compound 2-hexanone as a 
result of the RRF value falling below the 0.050 quality control limit. 



Data Qualifier Key: 

U 

UR 

UJ 

J 

BU 

Value is a nondetect as reported by the laboratory or qualified as a result of 
blank contamination, and should not be considered present. 

Nondetected results is rejected due to poor Relative Response 
Factor. 

Undetected result is considered estimated due to various technical 
noncompliances, or the result was below the CRQL. 

Positive result is considered estimated due to various technical 
noncompliances, or the result was below the CRQL. 

Positive result is considered a false positive due to blank 
contamination. 



Fraction 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 
Remaining After Data Qualification 

Named TIC 

unknown 
unknown alkane 
unknown hydrocarbon 
unknown organic acid 
unknown phthalate 
cholesterol 
benzene, substituted (C4)-
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C-49-12-7-198 

TO: M.SLADIC DATE: DECEMBER 24, 1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT:· INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF14 

12/Soils/ 
003-S8-015-01 
003-S8-046-01 
003-S8-068-01 

3/Aqueous/ 
003-lW-015-01 

003-S8-015-03 
003-S8-046-03 
003-S8-068-03 

003-lW-047-01 

003-S8-026-01 
003-S8-047-01 
003-S8-DP1-08 

003-lW-DP1-05 

003-S8-026-03 
003-S8-04 7 -03 
003-S8-DP1-09 

The sample set for CTO 003, NIROP Fridley, SDG 8RF14, consists of twelve (12) soil environmental samples and three 
(3) aqueous environmental samples. Three (3) field duplicate pairs (003-S8-046-01 / 003-S8-DP1-08, 003-S8-015-01 / 
003-S8-DP1-09 and 003-lW-047-01/ 003-lW-DP1-05) were included within this SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by 8rown 
and Root Environmental on September 19, 20, 21, 22 and 23, 1997 and analyzed by Laucks Testing Laboratories, Inc. 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals 
and cyanide analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 
• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory 81ank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 

* • Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 

* • Method of Standard Addition 
* • Detection Limits 

• Sample Quantitation 
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* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
arsenic 
iron 
manganese 
nickel(l) 
sodium(l) 
sodium(2) 
zinc(1) 
zinc(2) 

Maximum 
Concentration 
1.9 ug/L 
6.1 ug/L 
1.3 ug/L 
5.100 ug/L 
56.300 ug/L 
7.880 mg/kg 
9.500 ug/L 
1.340 mg/kg 

Samples affected: All 

Action 
Level (aqueous) 
9.5 ug/L 
30.5 ug/L 
6.5 ug/L 
25.5 ug/L 
281.5 ug/L 
NA 
47.5 ug/L 
NA 

(1) Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil) 
1.9 mg/kg 
6.1 mg/kg 
1.3 mg/kg 
NA 
NA 
39.4 mg/kg 
NA 
6.7 mg/kg 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contaminati 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamin' 
Positive results less than the action level for arsenic, nickel, sodium and zinc have been qualified as nondetecteo _. 
Positive results greater than the action level for arsenic, iron, manganese, sodium and zinc have been qualified as 
estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony, lead and selenium affecting the soil matrix were < 75% 
quality control limit. The positive results and nondetects reported for the aforementioned analytes in the affected samples 
were qualified as estimated, "J" and "UJ", respectively. 

The MS %Rs for selenium and thallium affecting the aqueous matrix were < 75% quality control limit. The positive results 
and nondetects reported for the aforementioned analytes in the affected samples were qualified as estimated, "J" and "UJ", 
respectively. 

Laboratory Duplicate Results 

Laboratory duplicate imprecision was noted for chromium, lead and magnesium affecting the soil matrix. Positive results 
reported for the aforementioned analytes in the affected samples were qualified as estimated, "J". 
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GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 8S% quality control limit and the sample absorbance was 
< SO% of the post digestion spike absorbance in samples 003-TW-01S-01, 003-S8-046-01, 003-S8-046-03, 003-S8-026-
01, 003-S8-026-03, 003-S8-068-01, 003-S8-068-03, 003-S8-01S-01, 003-S8-01S-03, 003-S8-DP1-09, 003-S8-047 -01, 
003-S8-047-03, 003-S8-DP1-08, 003-TW-047-01, 003-TW-DP1-0S and 003-TW-01S-01. The positive results and 
nondetects reported for selenium in the affected samples were qualified as estimated, "J" and "UJ", respectively. 

The GFAA Post Digestion Spike Recoveries for thallium were < 8S% quality control limit and the sample absorbance was < 
SO% of the post digestion spike absorbance in samples 003-S8-046-01, 003-S8-046-03, 003-S8-DP1-08, 003-S8-026-01, 
003-S8-026-03, 003-S8-068-01, 003-S8-068-03, 003-S8-01S-01, 003-S8-01S-03, 003-S8-047-01, 003-TW-047-01 and 
003-TW-DP1-0S. The positive results and nondetects reported for thallium in the affected samples were qualified as 
estimated, "J" and "UJ", respectively. 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for chromium was < 80% quality control limit. 
However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recoveries for arsenic was> 12S% quality control limit and the sample absorbance was < 
SO% of the post digestion spike absorbance in sample 003-TW-01S-01. However, no validation actions are required as the 
result reported for arsenic in the affected sample was nondetected. 

A comparison of field duplicate pairs, 003-S8-046-01 I 003-S8-DP1-08, 003-S8-01S-01 I 003-S8-DP1-09 and 003-TW-
047-011 003-TW-DP1-0S, is contained in Appendix C. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for antimony, lead and selenium affecting the soil matrix were < 
7S% quality control limit. The MS %Rs for selenium and thallium affecting the aqueous matrix were < 7S% quality control 
limit. Laboratory duplicate imprecision was noted for chromium, lead and magnesium affecting the soil matrix. The GFAA 
Post Digestion Spike Recoveries for selenium (samples 003-TW-015-01, 003-S8-046-01, 003-S8-046-03, 003-S8-026-01, 
003-S8-026-03, 003-S8-068-01, 003-S8-068-03, 003-S8-015-01, 003-S8-01S-03, 003-S8-DP1-09, 003-S8-047 -01, 003-
S8-047-03, 003-S8-DP1-08, 003-TW-047-01, 003-TW-DP1-0S and 003-TW-01S-01) and thallium (samples 003-S8-046-
01, 003-S8-046-03, 003-S8-DP1-08, 003-S8-026-01, 003-S8-026-03, 003-S8-068-01, 003-S8-068-03, 003-S8-01S-01, 
003-S8-01S-03, 003-S8-047-01, 003-TW-047-01 and 003-TW-DP1-0S) were < 85% quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~ cd S;umc~ 
Brown and Root Environmental 
Terri L. S.o,Iomo" ..,-
Chemist / 

._.r--
Brown and t Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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NIROP FRIDLEY 
SDG BRF14 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium J4 

manganese i 
mercury 

nickel A' 
potassium 
selenium J2•3.5 

silver 

sodium A' i 
thallium J3.5 

vanadium 

zinc A' i 
cyanide 

C-49-12-7-198 

If the field is left blank, the qualifier is A - Accept all data. 

J4 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects affecting the soil matrix as estimated, "J" and "UJ", 
respectively, as a result of low MS %R. 

Accept data but qualify positive results and nondetects affecting the aqueous matrix as estimated, "J" and 
"UJ", respectively, as a result of low MS %R. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J", as a result 
of laboratory duplicate imprecision. 

Accept data but qualify positive results and nondetects results as estimated, "J" and "UJ", respectively, as 
a result of GFAA Post Digestion Spike Recoveries. 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C~9-12-7-206 

TO: M.SLADIC DATE: DECEMBER 29,1997 

FROM: TERRI L. SOLOMON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG -BRF14 I> 

SAMPLES: 3/Aqueous/ 

003-lW-01S-F1 003-lW-04 7 -F1 003-lW-DP1-FS 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF14Pconsists of three (3) aqueous environmental samples. One (1) 
field duplicate pair (003-lW-047-F1/ 003-lW-DP1-FS) was included within this SDG. 

All samples were analyzed for dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on September 22 and 23, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted li~--.fl 

Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• lep Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 

• - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the following information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method / preparation blanks at the following maximum 
concentrations: 

Analyte 
arsenic 
iron 
manganese 
nickel(1) 
sodium(1) 
zinc(1) 

Maximum 
Concentration 
5.7 ug/L 
6.1 ug/L 
1.3 ug/L 
5.100 ug/L 
56.3 ug/L 
9.5 ug/L 

Samples affected: All 

Action 
Level (agueous) 
28.5 ug/L 
30.5 ug/L 
6.5 ug/L 
25.5 ug/L 
281.5 ug/L 
47.5 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive results 
less than the action level for nickel and zinc have been qualified as nondetected "U". Positive results greater than the 
action level for iron, manganese and sodium have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for selenium and thallium were < 75% quality control limit. Positive 
results and non detects reported for the aforementioned analytes were qualified as estimated, "J" and "UJ", respectively. 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-047-F1 and 003-TW-DP1-F5. The nondetected results 
reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-015-F1, 003-TW-047-F1 and 003-TW-DP1-F5. The 
nondetected result reported for thallium in the affected samples were80 qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for chromium was < 80% quality control limit. 
However, no validation actions are required as per Region V guidance. 
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The GFAA Post Digestion Spike Recovery for arsenic was> 115% quality control limit and the sample absorbance WdS 

< 50% of the post digestion spike absorbance in sample 003-TW-015-F1. However, no validation actions were required as 
the sample result was nondetected. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for selenium and thallium were < 75% quality control limit. The 
GFAA Post Digestion Spike Recoveries for selenium ( samples 003-TW-047-F1 and 003-TW-DP1-F5) and thallium 
(samples 003-TW-015-F1, 003-TW-047-F1 and 003-TW-DP1-F5) were < 85% quality control limit. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

",\ f)L~ 
~' '" - ~~CNY\{/y\ 

Brown and Root Environmental 
Terri l. Solol'9on J 

Ch~~'st; 
. / / 

,-- /" 

.?---. 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



MEMO TO: 
DATE: 

aluminum 

antimony 
arsenic 

barium 
beryllium 

cadmium 
calcium 

chromium 

cobalt 
copper 

iron 
lead 

M.SLADIC 
DECEMBER 29, 1997 - PAGE 4 

NIROP FRIDLEY 
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TABLE 1 - RECOMMENDATION SUMMARY 

i 

magnesium 

manganese 
mercury 

nickel 
potassium 

selenium 
silver 

sodium 

thallium 
vanadium 

zinc 

J1 

A1 

i,3 

i i,3 

A1 

C-49-12-7 -206 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a result 
ofMS %R. 

Accept data but qualify nondetected results as estimated, "UJ", as a result of GFAA Post Digestion Spike 
Recoveries. 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

C-49-04-6-226 

M.SLADIC DATE: NOVEMBER 6, 1997 

DANIEL MENICUCCI CC: DV FilE 

ORGANIC DATA VALIDATION - TCl VOAs, SVOAs, & PCBs 
CTO 003, NIROP FRIDLEY 
SDG BRF 15 

5/Soil 

003-SB-039-01 
003-SB-DP1-10 

4/Aqueous 

003-TB-045-01 

003-SB-039-03 003-SB-050-01 003-SB-050-02 

003-TB-046-01 003-TW-039-01 003-TW-050-01 

The sample set for the eTO 003 NIROP Fridley site, SDG BRF 15, consists of five (5) soil and four (4) 
aqueous environmental samples. All samples were analyzed for Target Compound List (TCl) volatile, 
semivolatile and PCB organic compounds. The field crew specified sample 003-SB-050-02 for matrix 
spike and matrix spike duplicate analysis. 

The samples were collected by Brown & Root Environmental from September 24th - 25th, 1997 and 
analyzed by laucks Testing labs. Soil samples were analyzed using ClP Method OlM03.1 analytical 
reporting protocol. The aqueous samples were analyzed using SW-846 Method 8260A. The data was 
evaluated according to the following parameters: 

* 
* 

Data completeness 
Holding times 
GC/MS tuning and mass calibration 
Initial and continuing calibrations 
laboratory and field blank analyses 
Surrogate spike recoveries 
Matrix Spike I Matrix Spike Duplicate Analyses 
laboratory control sample results 
Internal standard performance 
Sample quantitation 
Tentatively Identified Compounds 

The symbol (*) indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 
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Volatile Fraction 

The initial calibration affecting all low level aqueous samples contained average relative response 
factors below the 0.050 quality control limit for the compounds acetone and 2-butanone. Nondetected 
results are qualified as unreliable (UR). 

The continuing calibration affecting all low level aqueous samples contained relative response factors for 
2-hexanone belOW the 0.050 quality control limit. This noncompliance affected nondetected results 
which were qualified as unreliable (UR). 

The continuing calibration affecting all low level aqueous samples contained percent differences greater 
than the +1- 25% quality control limit for the compounds trans-1 ,3-dichloropropene and bromoform. This 
noncompliance affected nondetected results which were qualified as estimated (UJ). 

The following contaminants were detected in the laboratory method and field quality control blank at the 
following maximum concentrations: 

Analyte 
Methylene Chloride 

Maximum 
Concentration 
9 ug/Kg 

Action-Level 
90 ug/Kg 

Sample aliquot, percent solids and dilution factors were considered prior to the application of all action 
levels. Positive results for these compounds found below the Contract Required Quantitation Limit 
(CRQL) have been deleted and replaced by the CRQL value, then qualified as undetected, "U". Positive 
results were qualified as estimated (J). The samples affected were all of the low level aqueous samples. 

Sample 003-TW-039-01 was diluted because it had values for cis-1 ,2-dichloroethene and trichloroethene 
that exceeded the calibration curve for the instrument. The undiluted sample was used over the diluted 
sample except for the compounds that exceeded the limit. 

Sample 003-TW-050-01 was diluted because it had values for cis-1,2-dichloroethene, trans-1,2-
dichloroethene and trichloroethene that exceeded the calibration curve for the instrument. The undiluted 
sample was used over the diluted sample except for the compounds that exceeded the limit. 

Semivolatile Fraction 

The following contaminants were detected in the laboratory method and field quality control blank at the 
following maximum concentrations: 

Analyte 
bis(2-ethylhexyl)phthalate 
bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 
13 ug/Kg 
1 ug/L 

Action-Level 
130 ug/Kg 
10 ug/L 

Sample aliquot, percent solids and dilution factors were considered prior to the application of all action 
levels. Positive results for this compound found below the Contract Required Quantitation Limit (CRQL) 
has been replaced by the CRQL value and qualified as nondetected, "U". 
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Positive results were qualified as estimated (J). 

PCB Fraction 

No noncompliances were found in this fraction. 
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Executive Summary 

Laboratory Performance: The volatile fractions had noncompliant continuing calibration %Os. 
Blank contamination was noted in several volatile and semivolatile samples. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for 
Organic Data Validation". August 1993 NFESC document entitled "Navy Installation Restoration 
Laboratory Quality Assurance Guide" (NFESC 8/93). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

.) ....... 

cA~'%~ 
Brown and Root Environmental 
Daniel J Menicucci 
Data Validator 

// ~' 
~~~~~~~~~ 

~rown a' Root Environmental 
Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-?B-039-01 
003-SB-039-03 
003-SB-050-01 
003-SB-050-02 
003-SB-DP1-10 
003-TB-045-01 
003-TB-046-01 
003-TW-039-01 
003-TW-050-01 

NIROP FRIDLEY 
SDG NO. BRF 15 

TABLE 1 - RECOMMENDATION SUMMARY 

Volatile Semivolatile PCB 

J2 A1 J2 A2 
J2 A1 A2 
J2 A1 A2 
J2 A1 A2 
J2 A1 A2 
i R1.2 

i R1.2 

i· 2 R1.2 A2 
i· 2 R1.2 A2 

Accept data, but change positive methylene chloride result to a revised reporting limit as 
a result of blank contamination. 

Accept data, but change positive bis(2-ethylhexyl)phthalate result to a revised reporting 
limit as a result of blank contamination. 

Accept data, but qualify undetected results as estimated (UJ) as a result of a percent 
difference for the continuing calibration of compounds trans-1,3-dichloropropene and 
bromofonn exceeding the 25% quality control limit. 

Accept data, but qualify positive results below the CRQL as estimated (J). 

Undetected results are qualified as unreliable (UR) for the compounds acetone and 2-
butanone as a result of the average relative response factor falling below the quality 
control limit. 

Undetected results are qualified as unreliable (UR) for the compound 2-hexanone as a 
result of the RRF value falling below the quality control limit. 



Data Qualifier Key: 

U 

UR 

UJ 

J 

8 

Value is a nondetect as reported by the laboratory or qualified as a result of 
blank contamination, and should not be considered present. 

Nondetected results is rejected due to poor Relative Response 
Factor. 

Undetected result is considered estimated due to various technical 
noncompliances, or the result was below the CROL. 

Positive result is considered estimated due to various technical 
noncompliances, or the result was below the CROL. 

Positive result is considered a false positive due to blank 
contamination. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 
Remaining After Data Qualification 

Named TIC 

Undecane 
Dodecane 

unknown 
unknown organic acid 
unknown alkane 
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'Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-12-7-212 

TO: M. SLADIC DATE: DECEMBER 29, 1997 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

TERRI L. SOLOMON COPIES: DVFILE 

INORGANIC DATA VALIDATION - HEXAVALENT CHROMIUM 
CTO 003 - NIROP FRIDLEY 
SDG -BRF15 

5/Soils/ 

003-SB-039-01 
003-SB-050-02 

003-SB-039-03 003-SB-050-0 1 003-SB-DP1-10 

The sample set for CTO 003, NIROP Fridley, SDG BRF15, consists of five (5) soil environmental samples. One (1) field 
duplicate pair (003-SB-050-01/ 003-SB-DP1-10) was included within this SDG. 

All samples were analyzed for hexavalent chromium. The samples were collected by Brown and Root Environmental on 
September 24 and 25, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Hexavalent chromium analyses were conducted 
using SW-846 methods 3060Al7196A. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~,~ J,~VY\ 
Brown and Root Environmental 
Terri L. Solomon 

r24&r? 
2'Brown and Root Environmental 

Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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Hexavalent chromium 

NIROP FRIDLEY 
SDG BRF15 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is'left blank. the qualifier is A - Accept all data, 

C49-12-7-212 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-12-7 -208 

TO: M.SLADIC DATE: 

FROM: TERRI L. SOLOMON COPIES: 

DECEMBER 29,1997 

DVFILE 

·SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG -BRF15 

5/Soils/ 
003-SB-039-01 
003-SB-DP1-10 

2/Aqueous/ 
003-TW-039-01 

003-SB-039-03 003-SB-050-01 003-SB-050-02 

003-TW-050-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF15, consists of five (5) soil environmental samples and two (2) 
aqueous environmental samples. One (1) field duplicate pair (003-SB-050-01 / 003-SB-DP1-10) was included within this 
SDG. 

All samples were analyzed for Total Target Analyte List (TAL) metals and cyanide. The samples were collected by Brr 
and Root Environmental on September 24 and 25, 1997 and analyzed by Laucks Testing Laboratories, Inc. under r 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and cyal "we 
analyses were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 
Cyanide analyses were conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 
• Data Completeness 
• Holding Times 

* • Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• Field Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 
• Detection Limits 
• Sample Quantitation 
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• - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum 
aluminum(2) 
barium 
calcium 
iron 
iron(l) 
magnesium 
sodium 
sodium(2) 
thallium 
vanadium 
zinc'l) 
zinc'2) 

Maximum 
Concentration 
43.0 ug/L 
52.5 ug/L 
2.1 ug/L 
28.6 ug/L 
10.0 ug/L 
2.70 mg/kg 
36.4 ug/L 
33.4 ug/L 
39.90 ug/L 
1.6 ug/L 
2.1 ug/L 
1.380 mg/kg 
7.400 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
NA 
262.5 ug/L 
10.5 ug/L 
143 ug/L 
50.0 ug/L 
NA 
182 ug/L 
NA 
199.5 ug/L 
8.0 ug/L 
10.5 ug/L 
NA 
37.0 ug/L 

(1) 
Maximum concentration present in a soil preparation blank. 

(2) 
Maximum concentration present in an aqueous preparation blank. 

Action 
Level (soil) 

.43.0 mg/kg 
NA 
2.1 mg/kg 
28.6 mg/kg 
NA 
13.5 mg/kg 
36.4 mg/kg 
33.4 mg/kg 
NA 
1.6 mg/kg 
2.1 mg/kg 
6.9 mg/kg 
NA 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot, percent solids and dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results less than the action level for thallium, vanadium and zinc have been qualified as nondetected "U". Positive 
results greater than the action level for aluminum, barium, calcium, iron, magnesium, sodium, vanadium and zinc have 
been qualified as estimated, "j". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recoveries (%Rs) for antimony and lead affecting the soil matrix were < 75% quality 
control limit. The positive results and nondetects reported for the aforementioned analytes in the affected samples were 
qualified as estimated, "j" and "UJ", respectively. 

The MS %R for selenium affecting the aqueous matrix was < 75% quality control limit. The nondetected results reported 
for the aforementioned analyte in the affected samples were qualified as estimated, "UJ". 

Laboratory Duplicate Results 

Laboratory duplicate imprecision was noted for calcium affecting the soil matrix. Positive results reported for the 
aforementioned analyte in the affected samples were qualified as estimated, "j". 
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Field Duplicate Results 

Field duplicate imprecision was noted for barium, chromium and manganese for sample pair 003-S8-050-01 I 003-S8-
DP1-10. Positive results reported for the aforementioned analytes in the affected samples were qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for arsenic was> 115% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-S8-050-02. The positive result reported for arsenic in the 
affected sample was qualified as estimated, "J". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-lW-050-01, 003-lW-039-01, 003-S8-050-01 and 003-S8-
039-01. The nondetected results reported for selenium in the affected samples were qualified as estimated, "UJ. 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead, manganese and zinc were outside the 
80-120% quality control limits. However, no validation actions are required as per Region V guidance. 

The GFAA Post Digestion Spike Recovery for arsenic was> 125% quality control limit and the sample absorbance was ... 
50% of the post digestion spike absorbance in sample 003-lW-039-0 1. However, no validation actions are required as 
result reported for arsenic in the affected sample was nondetected. 

The GFAA Post Digestion Spike Recovery for thallium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-lW-039-01. However, no validation actions are required as the 
result reported for thallium in the affected sample was qualified as blank contamination. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for antimony and lead affecting the soil matrix were < 75% quality 
control limit. The MS %R for selenium affecting the aqueous matrix was < 75% quality control limit. Laboratory duplicate 
imprecision was noted for calcium affecting the soil matrix. Field duplicate imprecision was noted for barium, chromium 
and manganese. The GFAA Post Digestion Spike Recoveries for arsenic (sample 003-S8-050-02) and selenium (samples 
003-lW-050-01, 003-lW-039-01, 003-S8-050-01 and 003-S8-039-01) were outside the 85-115% quality control limits. . 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~~ d.:SJ~,~ 
;:Ow~nd Root Environmental 

Terri L. Solomon ~ 
Chemist 

rown and Root Environmental 
Joseph A. Samchuck 
Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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aluminum 
antimony 
arsenic 

barium 
beryllium 
cadmium 

calcium 

chromium 

cobalt 

copper 

iron 
lead 

M.SLADIC 
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NIROP FRIDLEY 
SDG BRF15 

TABLE 1 - RECOMMENDATION SUMMARY 

magnesium 
manganese 
mercury 

nickel 
potassium 
selenium 

silver 

sodium 

thallium 

vanadium 

zinc 
cyanide 

C-49-12-7 -208 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects affecting the soil matrix as estimated, "J" and "\ I • 

respectively, as a result of low MS %R. 

Accept data but qualify nondetected results affecting the aqueous matrix as estimated, "UJ", as a result of 
low MS %R. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J", as a result 
of laboratory duplicate imprecision. 

Accept data but qualify positive results affecting the soil matrix as estimated, "J", as a result 
of field duplicate imprecision. 

Accept data but qualify positive results and nondetects results as estimated, "J" and "UJ", respectively, as 
a result of GFAA Post Digestion Spike Recoveries. 



.. i 

Brown & Root Environmental I 

TO: M.SLADIC 

FROM: TERRI L. SOLOMON 

DATE: 

COPIES: 

INTERNAL CORRESPONDENCE 

C-49-12-7-214 

DECEMBER 29, 1997 

DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - DISSOLVED TAL METALS 
CTO 003 - NIROP FRIDLEY 
SDG -BRF1SJ> 

SAMPLES: 2/Aqueous/ 

003-lW-039-F1 003-lW-050-F1 

Overview 

The sample set for CTO 003, NIROP Fridley, SDG BRF15;>consists of two (2) aqueous environmental samples. No field 
duplicate pairs were included within this SDG. 

All samples were analyzed for dissolved Target Analyte List (TAL) metals. The samples were collected by Brown and Root 
Environmental on September 24 and 25, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals analyses were 
conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analyses were conducted using cold vapor AA. 

These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 

* • ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Method of Standard Addition 

* • Detection Limits 
• Sample Quantitation 

* - All quality control criteria were met for this parameter. 
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The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
aluminum(1) . 
barium 
calcium 
iron 
magnesium 
sodium(1) 
thallium 
vanadium 
zinC<1) 

Maximum· 
Concentration 
52.5 ug/L 
2.1 ug/L 
28.6 ug/L 
9.9 ug/L 
36.4 ug/L 
39.9 ug/L 
1.6 ug/L 
2.1 ug/L 
7.400 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
262.5 ug/L 
10.5 ug/L 
143 ug/L 
49.5 ug/L 
182 ug/L 
199.5 ug/L 
8.0 ug/L 
10.5 ug/L 
37.0 ug/L 

(1) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank contamination. 
Sample aliquot and dilution factors were taken into consideration when evaluating for blank contamination. Positive resl'" 
less than the action level for vanadium and zinc have been qualified as nondetected "U". Positive results greater tha'" 
action level for barium, calcium, iron, magnesium and sodium have been qualified as estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for selenium was < 75% quality control limit. Nondetected results reported 
for the aforementioned analyte were qualified as estimated, "UJ". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for arsenic was> 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-TW-039-F1. The positive result reported for arsenic in the 
affected sample was qualified as estimated, "J". 

The GFAA Post Digestion Spike Recovery for lead was < 85% quality control limit and the sample absorbance was < 50% 
of the post digestion spike absorbance in sample 003-TW-050-F1. The nondetected result reported for lead in the affected 
sample was qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for selenium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-050-F1 and 003-TW-039-F1. The nondetected result 
reported for selenium in the affected samples were qualified as estimated, "UJ". 

The GFAA Post Digestion Spike Recoveries for thallium were < 85% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in samples 003-TW-050-F1 and 003-TW-039-F1. The nondetected result 
reported for thallium in the affected samples were qualified as estimated, "UJ". 
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The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 

The Contract Required Detection Limit (CRDL) Percent Recoveries (%Rs) for lead, manganese and zinc were outside the 
80-120% quality control limits. However, no validation actions are required as per Region V guidance. 

The GF AA Post Digestion Spike Recovery for arsenic was > 115% quality control limit and the sample absorbance was 
< 50% of the post digestion spike absorbance in sample 003-TW-050-F1. However, no validation actions were required as 
the sample result was nondetected. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %R for selenium was < 75% quality control limit. The GFAA Post 
Digestion Spike Recoveries for arsenic ( sample 003-TW-039-F1), lead ( sample 003-TW-050-F1), selenium ( samples 
003-TW-050-F1 and 003-TW-039-F1) and thallium ( samples 003-TW-050-F1 and 003-TW-039-F1 were outside the 85-
115% quality control limits. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

-J\d~ ~-sJ~ 
BrOwn and ~ot Environmental 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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magnesium 
manganese 

mercury 

nickel 
potassium 

selenium 

silver 

sodium 

thallium 

vanadium A' 

zinc A' 

C-49-12-7-214 

If the field is left blank, the qualifier is A - Accept aU data. 

Accept data but qualify as nondetected, "U", as a result of laboratory blank contamination. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify nondetected results as estimated, "UJ", respectively, as a result of MS %R. 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a result 
of GFAA Post Digestion Spike Recoveries. 



C-49-01-8-161 

TO: M.SLADIC DATE: JANUARY 26,1998 

FROM: TERRI L. SOLOMON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TOTAL TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF16 

1/Aqueous/ 
003-SW-003-01 

The sample set for CTO 003, NIROP Fridley, SDG BRF16, consists of one (1) aqueous environmental sample. No field 
duplicates were included within this SDG. 

The sample was analyzed for Total Target Analyte List (TAL) metals and cyanide. The sample was collected by Brown and 
Root Environmental on October 27, 1997 and analyzed by Laucks Testing Laboratories, Inc. under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. Metals and cyanide analyses 
were conducted using Contract Laboratory Program (CLP) Statement of Work (SOW) ILM04.0. 

All analyses, with the exception of arsenic, cyanide, lead, mercury, selenium and thallium were conducted using 
Inductively Coupled Plasma (ICP) methodologies. Arsenic, lead, selenium and thallium analyses were conducted using 
Graphite Furnace Atomic Absorption (GFAA) methodologies. Mercury analysis was conducted using cold vapor AA. 
Cyanide analysis was conducted using wet chemistry methods. 

These data were evaluated based on the following parameters: 
• Data Completeness 
• Holding Times 
• . Calibration Verifications 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Matrix Spike Results 
• Laboratory Duplicate Results 
• ICP Serial Dilution Results 
• GFAA Percent Relative Standard Deviation Results 
• GFAA Post Digestion Spike Recovery Results 
• Detection Limits 
• Sample Quantitation 

• - All quality control criteria were met for this parameter . 

. 
The attached Table 1 summarizes the validation recommendations which were based on the following information: 
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• - All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the followinq information: 

Blank Results 

The following contaminants were detected in the laboratory method I preparation blanks at the following maximum 
concentrations: 

Analyte 
antimony 
barium 
iron 
selenium 
zinc(1) 

Maximum 
Concentration 
19.6 ug/L 
1.8 ug/L 
13.0 ug/L 
1.2 ug/L 
11.1 ug/L 

Samples affected: All 

Action 
Level (aqueous) 
98.0 ug/L 
9.0 ug/L 
65.0 ug/L 
6.0 ug/L 
55.5 ug/L 

(l) Maximum concentration present in an aqueous preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank 
contamination. Sample aliquot and dilution factors were taken into consideration when evaluating for blank 
contamination. Positive results greater than the action level for barium, iron and zinc have been qualified as 
estimated, "J". 

Matrix Spike Results 

The Matrix Spike (MS) Percent Recovery (%R) for iron was> 125% quality control limit. The positive result reported for 
the aforementioned analyte was qualified as estimated, "J" . 

The MS %R for cyanide was < 75% quality control limit. The nondetected result reported for the aforementioned analyte in 
was qualified as estimated, "UJ". 

ICP Serial Dilution Results 

The ICP Serial Dilution Percent Difference (%0) for manganese was > 10% quality control limit. The positive result 
reported for the aforementioned analyte was qualified as estimated, "J". 

GFAA Post Digestion Spike Recovery Results 

The GFAA Post Digestion Spike Recovery for thallium was < 85% quality control limit and the sample absorbance was < 
50% of the post digestion spike absorbance in sample 003-SW-003-01. The nondetected result reported for thallium in the 
affected sample was qualified as estimated, "UJ". 

The Instrument Detection Limits (IDLs) for antimony, barium, chromium, cobalt, copper, lead, mercury, nickel, potassium, 
sodium, thallium and zinc reported for this SDG were greater than the IDLs provided by the laboratory in the Quality 
Assurance Project Plan (QAPP). All other analytes were either less than or equal to the provided IDLs. 
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The Contract Required Detection Limit (CRDL) Percent Recovery (%R) for silver was < 80% quality control limits. 
However, no validation actions are required as per Region V guidance. 

Executive Summary 

Laboratory Performance: Several analytes were present in the laboratory method I preparation blanks. 

Other Factors Affecting Data Quality: The MS %Rs for iron and cyanide were outside the 75-125% quality control 
limits .. Labqratory duplicate imprecision was noted for calcium affecting the soil matrix. The ICP Serial Dilution %0 for 
manganese was> 10%. The GFAA Post Digestion Spike Recovery for thallium (sample 003-SW-003-01) was < 85% 
quality control limit. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic Review", 
February 1994, "EPA Region V Standard Operating Procedures for Validation of CLP Inorganic Review", September 1993 
and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified in the 
NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Attachments: 

1 . Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 
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If the field is left blank, the qualifier is A - Accept all data. 

Accept data but qualify positive results in exceedance of the laboratory blank action level result as 
estimated, "J". 

Accept data but qualify positive results and nondetects as estimated, "J" and "UJ", respectively, as a result 
ofMS %R. 

Accept data but qualify positive results as estimated, "J", as a result of ICP Serial Dilution %D. 

Accept data but qualify nondetected results as estimated, "UJ", a result of GFAA Post Digestion Spike 
Recoveries. 



6i# 
Bmwn & Rant I=nvironmental 
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FROM: LINDA KARSONOVICH 

DATE: 

COPIES: 

INTER..~AL CORRESPONDENCl 

DECEMBER 22, 1997 

DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003, NIROP FRIDLEY, MINNESOTA 

SAMPLES: 

OVERVIEW 

SDG BRF16 

4/Aqueous 

003-TB-0480 1 
003-BB-00901 

10/Soill 

003-SB-300-01 
003-SB-300-03 
003-SB-300-05 
003-SB-300-07 
003-SB-300-09 

003-TB-04901 
003-SW-00301 

003-SB-300-02 
003-SB-300-04 
003-SB-300-06 
003-SB-300-08 
003-SB-300-10 

The sample set for CTO 003, NIROP Fridley, SOG BRF16 consists of seven (10) solid environmental 
samples, one (1) aqueous environmental sample, and three (3) field quality control blanks. All of the samples 
were analyzed for Target Compound List (TCl) volatile organic compounds. Sample 003-SW-00301 was 
also analyzed for TCl semivolatile organic compounds and polychlorinated biphenyls (PCBs). The field crew 
designated samples for Matrix Spike/Matrix Spike Ouplicate (MS/MSO) analyses. The laboratory also 
analyzed blank spike samples. 

The samples were collected by Brown and Root Environmental on October 23rd
, 24th and 2~, 1997 and 

analyzed by laucks Testing laboratory, Inc. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria using 
SW-846 Method 8260 for aqueous samples and ClP OlM03.1 analytical and reporting protocols for soil 
samples. The data contained in this SOG were validated with regard to the following parameters: 

• Oata completeness 
• Holding times 
• GC/MS tuning and system performance 
• InitiaVcontinuing calibrations 
• laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Ouplicate Results 
• Blank Spike/Blank Spike Ouplicate Results 
• Intemal Standard Performance 
• Compound Identification 
• Compound Quantitation 
• Oetection Limits 
• Tentatively Identified Compounds 

The .symbol n indicates that all quality control criteria ~ere met for th.is parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Volatiles 

Initial ~Ii~ration and/or continuing calibration Relative Response Factors (RRFs) less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, and 2-hexanone. Positive and nondetected results were 
affected by these noncompliances. Positive and nondetected results reported in the affected samples were 



qualified as estimated, (J) and rejected, (UR). 

Continuing calibration Percent Differences (%Ds) greater than 25% were reported for 2-hexanone, 
bromoform, and chloroethane. Nondetected results were affected by these noncompliances. Nondetected 
results were qualified as estimated, (UJ), in the affected samples. 

The following table summarizes the maximum concentration of volatile compounds detected in the laboratory 
method and field quality control blanks analyzed in this SDG. 

Compound 
Methylene Chloride 
Methylene Chloride· 
Toluene· 
Chloroform· 
Acetone· 

Samples affected: All 

Maximum 
Concentration 

4 j.Jg/kg 
2.6 j.Jg/L 

1 j.Jg/L 
26 j.Jg/L 
3.4 j.Jg/L 

. - Contaminant detected in a trip blank. 

Blank Actions: 

Action 
Level 
4Oj.Jg/kg 

26 j.Jg/L 
10 j.Jg/L 

130 j.Jg/L 
34 j.Jg/L, 34 j.Jg/kg 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level; report value and qualify as estimated, (J). 

Dilution factors, percent solids, and sample aliquot used for analysis were taken into consideration during the 
application of all action levels. Positive results reported for methylene chloride, acetone, chloroform, and 
toluene were qualified in the manner indicated by the blank action table. It should be noted that field quality 
control blanks are not qualified based on field quality control blank contamination. 

The quantitation report for sample 003-SB-30D-01 was missing from the SDG. The report was requested 
from the laboratory and was received. 

Semivolatiles 

Continuing calibration %Ds greater than 25% were reported for 2-fluorobiphenyl, phenol-d5, and 2-
chlorophenol. No action was taken on the basis of surrogate percent difference noncompliance. 

The following table summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory method and field quality control blanks analyzed in this SDG. 

Compound 
Di-n-butyl phthalate 
Bis(2-ethylhexyl)phthalate 

Samples affected: All. 

Blank Actions: 

Maximum 
Concentration 

1 j.Jg/L 
2 j.Jg/L 

Action 
Level 
10 j.Jg/L 
20 j.Jg/L 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U. 
• Value> CRQL and < action level; report value followed by a U. 
• Value> CRQL and> action level; report value and qualify as estimated, (J). 

Dilution factors and sample aliquot used for analysis were taken into consideration during the application of 
all action levels. Positive results reported for bis(2-ethylhexyl)phthalate were qualified in the manner 
indicated by the blank action table. No action was taken regarding di-n-butyl phthalate as the compound was 
not detected in the samples. 



The surrogate 2,4,6-tribromophenol was slightly higher than the quality control limits in 003-SW-00301 and 
003-SW-00301MSD. No action was taken on this basis. 

The compound 4-nitrophenol was slightly higher than the quality control limits in 003-SW-00301 MS/MSD. No 
action was taken on this basis. The nondetected result for this compound was qualified as estimated, (UJ). 

Polychlorinated Biphenyls 

All parameters were met for this fraction. 

Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQl) are qualified as estimated, 
(J). . 

EXECUTIVE SUMMARY 

Laboratory Perfonnance Issues: Initial and continuing calibration RRFs and %Ds outside than their 
respective quality control limits were reported for several volatile and semivolatile compounds. Bis(2-
ethylhexyl)phthalate, methylene chloride, toluene, chloroform, and acetone were detected in the laboratory 
method blanks and/or field quality control blanks. 

Other Factors Affecting Data Quality: The volatile quantitation report for sample 003-SB-30D-01 was 
miSSing from the SDG. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2194), USEPA Region V Standard Operating Procedures for the Validation of Organic Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

Linda Karsonovich 
Chemist/Data Validator 

G ,,----".-rc 

/ Brown 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the laboratory 
3. Appendix C - Support Documentation 



8ample No. 

003-T8-04801 
003-T8-04901 
003-88-00901 
003-8W-00301 
003-88-300-01 
003-88-300-02 
003-88-300-03 
003-88-300-04 
003-88-300-05 
003-88-300-06 
003-88-300-07 
003-88-300-08 
003-88-300-09 
003-88-300-10 

NIROP FRIDLEY 

SDG BRF16 

TABLE 1- RECOMMENDATION SUMMARY 

VOA 8VOA 

R' J1.2. 3 

R' J1.2. 3 
R,,2 J1.2 
R,·2 A5 J',2 
A',3 J4 
A,,3,4 J',4 
A,,3 J,,4 
A2,3 J',4 
A23 J,,4 
A23 J',4 
A23 J',4 
A23 J',4 
A2,3 J,,4 

A23 J4 

PC8 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but qualify positive results for acetone as estimated, (J), as a result of an 
exceedance of the blank action level. 

Accept data, but replace positive results for acetone with a revised detection limit and qualify 
as nondetected, (U), as a result of laboratory method and/or field blank contamination. 

Accept data, but replace positive results for methylene chloride with a revised detection limit 
and qualify as nondetected, (U), as a result of laboratory method and/or field blank 
contamination. 

Accept data, but replace positive results for toluene with a revised detection limit and qualify 
as nondetected, (U), as a result of laboratory method and/or field blank contamination. 

Accept data, but replace positive results for chloroform with a revised detection limit and 
qualify as nondetected, (U), as a result of laboratory method and/or field blank 
contamination. 

Accept data, but replace positive results for bis(2-ethylhexyl) phthalate with a revised 
detection limit and qualify as nondetected, (U), as a result of laboratory method and/or field 
blank contamination. 

Reject data, qualify nondetected results for 2-butanone and 2-hexanone as rejected, (UR), 
due to initial and/or continuing calibration RRFs less than 0.05. 

Reject data, qualify nondetected results for acetone as rejected, (UR), due to initial and/or 
continuing calibration RRFs less than the 0.05 quality control limit. 

Accept data, but qualify positive results below the CRQL as estimated, (J). 

Accept data, but qualify nondetected results for bromoform as estimated, (UJ), as a result of 
continuing calibration %Os greater than the 25% quality control limit. 

Accept data, but qualify positive results for acetone as estimated, (J), as a result of initial 
and/or continuing calibration RRFs less than the 0.05 quality control limit. 

Accept data, but qualify nondetected results for chloroethane and 2-hexanone as estimated, 



(UJ), as a result of continuing calibration %Ds greater than the 25% quality control limit. 

Accept data, but qualify nondetected result for 4-nitrophenol as estimated,(UJ), due to 
MSIMDS noncompliance. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

undecane 
dodecane 

Unknown(s) 



.. INTERNAL CORRESPONDENCE 

Brown & Root Environmental 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

MARKSLADIC 

DANAPIETO 

ORGANIC DATA VALIDATION - VOCs 
CTO 003, NIROP FRIDLEY, MINNESOTA 
SDG BRF17 

Soils\VOA: 

003-S8-31 0-01 
003-58-31 0-05 
003-58-310-09 
003-S8-31O-13 

Waters\VOA: 

003-T8-050-0 1 

003-58-310-02 
003-S8-31 0-06 
003-58-310-10 
003-58-0P2-01 

003-T8-051-01 

C49-12-7-189 

DATE: APRIL 1,1998 

CC: 

003-S8-31 0-03 
003-58-310-07 
003-58-31 0-11 
003-S8..oP2-02 

DVFILE 

003-58-31 D-04 
003-58-310-OB 
003-S8-31 0-12 

The sample set for the CTO 003 NIROP Fridley, SOG 8RF17, consists of fifteen soil and two trip blanks 
(designated T8). All samples were analyzed for Target Compound List (TCL) volatile organic compounds. 

The samples were collected by 8rown & Root Environmental on November 12, 13, and 14, 1997, and 
analyzed by Laucks Testing Laboratories. The volatile compound analyses were analyzed under Naval 
Facilities Engineering Service Center (NFESC). All soil sample analyses were conducted using the U.S. EPA 
Contract Laboratory Program (CLP) (OLM03.1) aAalytical and reporting protocols. Aqueous sample 
analyses were conducted using 5W-846 Method 8260A. The data were evaluated according to the following 
parameters: 

Data completeness 
Holding times 
GC/M5 tuning and mass calibration 
Initial and continuing calibrations 
Laboratory and field blank analyses 
Surrogate spike recoveries 
Laboratory control sample results 
Internal standard performance 
Detection limits 
Sample identification 
Sample quantitation 
Tentatively Identified Compounds (TICs) 

The symbol (*) indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 
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Volatiles 

The following volatile compounds were detected in the laboratory method and/or field quality control blanks at 
the IT)aximum concentrations indicated below: 

Compound 
Acetone 
Methylene chloride 
Methylene chloride 

Samples Affected: AIL 

Maximum 
Concentration 
4.0 J-Lg/kg 
5.0 J-Lg/kg 
0.2 J-Lg/L 

Aqueous 
Action 
Level 

2 J.1g/L 

Soil 
Action 
Level 
40 J.1g/kg 
50 J-Lg/kg 
6 J.1g/kg 

Sample aliquot, dilution factors. and percent moisture were taken into consideration during the 
application of the action level. Positive results for the compound reported at concentrations below 
the detection limit were replaced with revised detection limits and qualified as nondetects, (8U). 
Positive results for the compound reported at concentrations above the detection limit were qualified 
nondetected, (8J). It should be noted that field quality control blanks are not qualified based on field 
quality control blank contamination. 

The initial calibration Relative Response Factors (RRFs) for acetone, 2-butanone, and 2-hexanone were 
below the 0.05 minimum requirement. This calibration noncompliance indicates a lack of consistency in 
instrumental responses which could lead to compromised quantitation of positive and nondetected results for 
the affected compound. No actions were warranted as a result of these noncompliances since the problems 
in the calibration only affected the quality control samples. 

The continuing calibration RRFs for acetone. 2-butanone, and 2-hexanone were below the 0.05 minimum 
requirement This calibration noncompliance indicates a lack of consistency in instrumental responses which 
could lead to compromised quantitation of positive and nondetected results for the affected compound. 
Nondetected results were considered to be unusable and were rejected (UR). 

The continuing calibration Percent Difference (%0) exceeded the 25% quality control limit for carbon 
tetrachloride and 2-hexanone. Nondetected results for carbon tetrachloride in associated samples were 
qualified as estimated. (UJ). No action was warranted for 2-hexanone due to the more severe 
noncompliance of the RRF value. 

All soil samples were diluted 10-fold. 

Executive Summary 

Laboratory Performance: The initial and continuing calibration RRFs less than the 0.05 quality control limit 
were reported for acetone. 2-butanone, and 2-hexanone. Continuing calibration %Ds for carbon tetrachloride 
and 2-hexanone exceeded the 25% quality control limit. Methylene chloride and acetone were detected in 
laboratory method blanks. 

Other Factors Affecting Data Quality: Methylene chloride was detected in the field quality control blanks. 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
"National Functional Guidelines for Organic Data Evaluation", as amended for use within EPA Region V, and 
the NFESC Interim Guidance Document entitled "Navy Installation Restoration Laboratory Quality Assurance 
Guide" (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

j)u~GJlD 
D~na L. Pieto 

Brown & Root Environmental 
Data Validator 

('-< t fi£~. a 
;.:Joseph A.'-Samchuck 

Brown & Root Environmental 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



NIROP FRIDLEY 
SDG NO. BRF17 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. Volatiles 

J' 
A'·2 J2 
A'·2 J2 
A'·2 J2 
A'·2 J2 
A'·2 J2 
A'·2 J2 
A'·2 J2 
A'·2 J2 
A'·2 
A'·2 
A'·2 J2 
A'·2 J2 
A'·2 J2 

J' 
A'·2 J2 
A'·2 J2 

A' Accept data, but change positive results for acetone to revised detection limits and qualify as 
nondetected, (U), as a result of laboratory method blank contamination. 

A2 Accept data, but change positive results for methylene chloride to revised detection limits 
and qualify as non detected, (U), as a result of laboratory method blank contamination or field 
quality control blank. 

J1 Accept data, but qualify nondetects for carbon tetrachloride as estimated (UJ), as a result of 
continuing calibration %D greater than 25%. 

J2 Accept data, but qualify positive results < CRQL as estimated, (J). 

R' Reject nondetects for acetone, 2-butanone, and 2-hexanone as a result of initial and/or 
continuing calibration RRFs less than 0.05. 



-- INTERNAL CORRESPONDENCE 

Brown & Root Environmental 

C-49-01-7 -016 

TO: MARKSLADIC DATE: MARCH 25, 1998 

FROM: DANAPIETO CC: DVFILE 

SUBJECT: ORGANIC DATA VALIDATION - VOCs 
CTO 003, NIROP FRIDLEY, MINNESOTA 
SDG BRF18 

SAMPLES: 50ils\VOA: 

003-58-330-01 003-58-330-02 003-S8-33O-03 003-58-330-04 
003-S8-33O-05 003-58-330-06 003-58-330-07 003-S8-33O-08 
003-58-330-09 003-58-330-10 003-58-330-11 003-58-330-12 
003-S8-oP2-03 

Waters\VOA: 

003-T8-052-01 003-T8-053-0 1 003-88-010-01 

The sample set for the CTO 003 NIROP Fridley, 50G 8RF18, consists of thirteen soil, two trip blanks 
(designated T8), and a batch blank (designated 88). All samples were analyzed for Target Compound List 
(TCl) volatile organic compounds. 

The samples were collected by 8rown & Root Environmental on November 18, 19, and 20, 1997, and 
analyzed by laucks Testing laboratories. The volatile compound analyses were analyzed under Naval 
Facilities Engineering Service Center (NFESC). All soil sample analyses were conducted using the U.S. EPA 
Contract laboratory Program (ClP) (OlM03.1) analytical and reporting protocols. Aqueous sample 
analyses were conducted using 5W-846 Method 8260A. The data were evaluated according to the following 
parameters: 

Data completeness 
Holding times 
GC/M5 tuning and mass calibration 
Initial and continuing calibrations 
laboratory and field blank analyses 
5urrogate spike recoveries 
laboratory control sample results 
Internal standard performance 
Detection limits 
5ample identification 
5ample quantitation 
Tentatively Identified Compounds (TICs) 

The ~ymbol n indicates that quality control criteria were met .for this parameter. Problems affecting data 
usablhty are discussed below and the attached Table 1 summanzes the validation qualifications. 
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Volatiles 

The following volatile compounds were detected in the laboratory method and/or field quality control blanks at 
the maximum concentrations indicated below: 

Compound 
Acetone 
Methylene chloride 
Methylene chloride* 
Chloroform* 
8romodichloromethane 

Samples Affected: All. 

Maximum 
Concentration 
11.0 Ilg/kg 
2.0 Ilg/kg 
0.4 Ilg/L 
20.0 Ilg/L 
0.2 Ilg/L 

*Maximum detection found in field quality control blanks. 

Aqueous 
Action 
Level 

4.0 Ilg/L 

Soil 
Action 
Level 
110 Ilg/kg 
20 Ilg/kg 

200 Ilg/kg 
2.0 Ilg/kg 

Sample aliquot, dilution factors, and percent moisture were taken into consideration during the 
application of the action level. Positive results for the compound reported at concentrations below 
the detection limit were replaced with revised detection limits and qualified as nondetects, (8U). 
It should be noted that field quality control blanks are not qualified based on field quality control blank 
contamination. 

The initial and continuing calibration Relative Response Factors (RRFs) for acetone, 2-butanone, and 2-
hexanone were below the 0.05 minimum requirement. This calibration noncompliance indicates a lack of 
consistency in instrumental responses which could lead to compromised quantitation of positive and 
nondetected results for the affected compound. Nondetected results were considered to be unusable and 
were rejected, (UR). 

The continuing calibration Percent Difference (%0) exceeded the 25% quality control limit for carbon 
tetrachloride, 2-hexanone, trans-1,3-dichloropropene, and bromoform. Nondetected results in associated 
samples were qualified as estimated, (UJ). No action was warranted for 2-hexanone due to the more severe 
noncompliance of the RRF value. 

In sample 003-S8-330-08, the compound trichloroethene exceeded (E) the instrument's linear calibration 
range. The sample was diluted and only the trichloroethene results were transposed over to the original 
sample results and used in the validation of the SOG. 

All soil samples were diluted 10-fold. 

The matrix spike/matrix spike duplicate (MS/MSO) percent recovery (%R) for trichloroethene was below the 
quality control limits for MS %R, MSO %R, and relative percent differences. No action was taken because all 
other quality control limits were not exceeded. 

Executive Summary 

Laboratory Performance: The initial and continuing calibration RRFs less than the 0.05 quality control limit 
were reported for acetone, 2-butanone, and 2-hexanone. Continuing calibration %Os for carbon 
tetrachloride, 2-hexanone, trans-1,3-dichloropropene, and bromoform exceeded the 25% quality control limit. 



C-49-01-7-016 
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Methylene chloride and acetone were detected in laboratory method blanks. 

Other Factors Affecting Data Quality: Methylene chloride was detected in the field quality control blanks. 
Chloroform and bromodichloromethane were detected in the batch blank. 

The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
"National Functional Guidelines for Organic Data Evaluation", as amended for use within EPA Region V, and 
the NFESC Interim Guidance Document entitled "Navy Installation Restoration Laboratory Quality Assurance 
Guide" (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

D~()7v.to 
Dana L. Pieto 

Brown & Root Environmental 
Data Validator 

Brown & Root Environmental 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



5ample No. 

003-T8-052-01 
003-58-330-01 
003-58-330-02 
003-S8-330-03 
003-58-330-04 
003-58-330-05 
003-T8-053-01 
003-58-330-06 
003-58-330-07 
003-58-330-08 
003-58-330-09 
003-58-330-10 
003-58-330-11 
003-58-330-12 
003-58-0P2-03 
003-88-010-01 

NIROP FRIDLEY 
SDG NO. BRF18 

TA8LE 1 - RECOMMENOATION 5UMMARY 

Volatiles 

J2,3 

Accept data, but change positive results for acetone to revised detection limits and qualify as 
nondetected, (U), as a result of laboratory method blank contamination. 

Accept data, but change positive results for methylene chloride to revised detection limits 
and qualify as nondetected, (U), as a result of laboratory method blank contamination or field 
quality control blank. 

Accept data, but qualify nondetects for carbon tetrachloride as estimated (UJ), as a result of 
continuing calibration %0 greater than 25%. 

Accept data, but qualify non detects for carbon tetrachloride, trans-1,3-dichloropropene, and 
bromoform as estimated (UJ), as a result of continuing calibration %0 greater than 25%, 

Accept data, but qualify positive result < CRQL as estimated, (J). 

Reject nondetects for acetone, 2-butanone, and 2-hexanone as a result of initial and 
continuing calibration RRFs less than 0.05. 



Fraction 

Volatile 

Summary of Tentatively Identified Compounds (TICs) 
Remaining After Data Qualification 

Named TIC 

Unknown substituted Benzene(s) 
Undecane 
Dodecane 



~ INTERNAL CORRESPONDENCE 

Brown & Root Environmental 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

MARKSLADIC 

DANA PIETO 

ORGANIC DATA VALIDATION· VOCs 
CTO 003, NIROP FRIDLEY, MINNESOTA 
SDG BRF19 

Soils\VOA: 

003-S8-280-01 
003-S8-280-06 
003-S8-280-10 
003-S8-290-02 
003-S8-290-06 

Waters\VOA: 

003-T8-054-01 

003-S8-280-03 
003-S8-280-07 
003-S8-280-11 
003-S8-290-03 
003-S8-0P2-05 

003-T8-055-01 

. C-49-01-8·156 

DATE: MARCH 25, 1998 

CC: 

003-S8-280-04 
003-S8-280-08 
003-S8-0P2-04 
003-S8-290-04 

003-T8-056-0 1 

DV FILE 

003-S8-280-05 
003-S8-280-09 
003-S8-290-01 
003-S8-290-05 

The sample set for the CTO 003 NIROP Fridley, SOG 8RF19, consists of eighteen soil environmental 
samples and three trip blanks (designated T8). All soil samples were analyzed for Target Compound List 
(TCl) volatile organic compounds. Two field duplicate pairs (003-S8-280~101003-S8-0P2-04 and 003-S8-
290-06/003-S8-0P2-05) were included in this SOG. 

The samples were collected by 8rown & Root Environmental on Oecember 2, 3, 5 and 6, 1997, and analyzed 
by laucks Testing laboratories. The volatile compound analyses were analyzed under Naval Facilities 
Engineering Service Center (NFESC). All soil analyses were conducted using the U.S. EPA Contract 
laboratory Program (ClP) (OlM03.1) analytical and reporting protocols. All aqueous analyses were 
conducted using SW846 Method 82608. The data were evaluated according to the following parameters: 

Oata completeness 
Holding times 
GC/MS tuning and mass calibration 
Initial and continuing calibrations 
laboratory and field blank analyses 
Surrogate spike recoveries 
laboratory control sample results 
Internal standard performance 
Oetection limits 
Field Ouplicate Precision 
Sample identification 
Sample quantitation 
Tentatively Identified Compounds (TICs) 

The ?ymbol n indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 
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Volatiles 

All positive results reported at concentrations less than the Contract required Ouantitation Limit (CROl) were 
qualified as estimated, (J). 

The (ollowing volatile compounds were detected in the laboratory method and/or field quality control blanks at 
the maximum concentrations indicated below: 

Compound 
2-Hexanone 
Methylene chloride 
Methylene chloride* 
Acetone* 

Maximum 
Concentration 
1 Ilg/kg 
8 1l9/kg 
0.7 1l9/l 
1.9 1l9/l 

Aqueous 
Action 
level 

*Maximum concentration of contaminant detected in a field quality control blank. 

Samples Affected: All. 

Soil 
Action 
level 
10 1l9/kg 
80 1l9/kg 
7 1l9/kg 
19 1l9/kg 

Sample aliquot, dilution factors, and percent moisture were taken into consideration during the application of 
the action level. Positive results for the compound reported at concentrations below the detection limit were 
replaced with revised detection limits and qualified as nondetects, (U). Positive results for the compound 
reported at concentrations above the detection limit were qualified nondetected, (8J). It should be noted that 
field quality control blanks are not qualified based on field quality control blank contamination. 

The initial and continuing calibration Relative Response Factors (RRFs) for acetone, 2-butanone, and 2-
hexanone were below the 0.05 minimum requirement. This calibration noncompliance indicates a lack of 
consistency in instrumental responses which could lead to compromised quantitation of positive and 
nondetected results for the affected compound. Positive results reported for these compounds in the 
affected samples were qualified as estimated (J), and nondetected results were considered to be unusable 
and were rejected (UR). 

The continuing calibration Percent Difference (%0) exceeded the 25% quality control limit for vinyl chloride, 
1,1-dichloroethene, 2-hexanone, acetone, carbon disulfide, 2-butanone, 1,1, 1-trichloroethane, and carbon 
tetrachloride. Positive results reported for these compounds in the affected samples were qualified as 
estimated (J), and nondetected results were qualified as estimated, (UJ). 

The matrix spike/matrix spike duplicate (MS/MSD) analyses displayed low Percent Recoveries (%Rs) for 
trichloroethene, benzene, toluene, and chlorobenzene. Positive results reported for these compounds in the 
affected sample were qualified as estimated (J), and nondetected results were qualified as estimated, (UJ). 

All soil samples were diluted 10-fold. 

No other problems were noted. 

Executive Summary 

Laboratory Performance: The initial and continuing calibration RRFs less than the 0.05 quality control limit 
were reported for acetone, 2-butanone, and 2-hexanone. Continuing calibration %Ds for vinyl chloride, 1,1-
dichloroethene, 2-hexanone, acetone, carbon disulfide, 2-butanone, 1,1, 1-trichloroethane, and carbon 
tetrachloride exceeded the 25% quality control limit. Methylene chloride and 2-hexanone were detected in 
laboratory method blanks. 
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Other Factors Affecting Data Quality: Methylene chloride and acetone were detected in the field quality 
control blanks. 

The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
"National Functional Guidelines for Organic Data Evaluation", as amended for use within EPA Region V, and 
the NFESC Interim Guidance Document entitled "Navy Installation Restoration Laboratory Quality Assurance 
Guide" (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Brown & Root Environmental 
Data Validator 

),oseph A. Samc ck 

/ Brown & Root Environmental 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



NIROP FRIDLEY 
SDG NO. BRF19 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. Volatile 

J2.7 
A,,2 J'.7 
A' J,.7 
A,,2 J,.7 
A,·2.3 J'.7 

J2.7 
A'·4 J'.7 
A'·2 J,,7 
A,·2 J'.7 
A'·2 J1.7 
A,,2 J,.7 
A,·2 J'.7 
A',4 J'.7 

J7 
A,·2 J3,4,7 
A'·2 J3,4,7 
A,·2 J3.4.7 
A,·2 J3,4,7 
A,·2 J3,4,7 
A'·2 J3.4.5.6.7 
A'·2 J3,4,7 

A' Accept data, but change positive results for methylene chloride to revised detection limits 
and qualify as nondetected, (U), as a result of laboratory method blank contamination and 
field quality control blank contamination. 

A2 Accept data, but qualify positive results estimated (J) for acetone as a result of exceedance 
of the blank action level. 

N Accept data, but qualify positive results estimated (U) for 2-hexanone as a result of 
laboratory method blank contamination. 

A4 Accept data, but qualify positive results estimated (U) for acetone as a result of field quality 
control blank contamination. 

J' Accept data, but qualify nondetected results as estimated (UJ) for vinyl chloride and 1,1-
dichloroethene as a result of continuing calibration %Ds greater than 25%. 

J2 Accept data, but qualify positive results estimated (J) for acetone as a result of continuing 
calibration RRFs less than 0.05. 

j3 Accept data, but qualify positive results as estimated (J) for 2-butanone as a result of 
continuing calibration %D greater than 25%. 

J4 Accept data, but qualify nondetected results as estimated (UJ) for carbon disulfide, 1,1,1-
trichloroethane, and carbon tetrachloride as a result of continuing calibration %Ds greater 
than 25%. 

J5 Accept data, but qualify positive results estimated (J) for trichloroethene and toluene as a 
result of MS/MSD %Rs below the quality control limits. 



"'; 

Accept data, but qualify nondetected results estimated (UJ) for benzene and chlorobenzene 
as a result of MS/MSD %Rs below the quality control limits. 

Accept data, but qualify positive results < CRQL as estimated, (J). 

Reject nondetected results for 2-butanone and 2-hexanone as a result of initial and 
continuing calibrations RRFs less than 0.05. 

Reject nondetected results for acetone, 2-butanone, and 2-hexanone as a result of initial 
and continuing calibrations RRFs less than 0.05. 



~ INTERNAL CORRESPONDENCE 

Brown & Root Environmental 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

MARKSLADIC 

DANA PIETO 

ORGANIC DATA VALIDATION - VOCs 
CTO 003, NIROP FRIDLEY, MINNESOTA 
SDG BRF20 

50ils\VOA: 

003-58-290-07 
003-5B-290-11 
003-58-320-01 
003-58-320-05 
003-58-320-09 

Waters\VOA: 

003-A8-007 -01 

003-58-290-08 
003-58-290-12 
003-58-320-02 
003-58-320-06 

003-T8-057-01 

C-49-01-8-138 

DATE: MARCH 25, 1998 

CC: 

003-58-290-09 
003-58-290-13 
003-58-320-03 
003-58-320-07 

003-58-320-01 

DVFILE 

003-58-290-10 
003-58-290-14 
003-58-320-04 
003-58-320-08 

The sample set for the CTO 003 NIROP Fridley, 50G 8RF20, consists of seventeen soil and one aqueous 
environmental samples, one ambient blank (designated A8), and one trip blank (designated T8). All soil 
samples were analyzed for Target Compound List (TCl) volatile organic compounds. 

The samples were collected by 8rown & Root Environmental on Oecember 6 and 8, 1997, and analyzed by 
laucks Testing laboratories. The volatile compound analyses were analyzed under Naval Facilities 
Engineering 5ervice Center (NFE5C). All soil analyses were conducted using the U.5. EPA Contract 
laboratory Program (ClP) (OlM03.1) analytical and reporting protocols. All aqueous analyses were 
conducted using 5W846 Method 82608. The data were evaluated according to the following parameters: 

Oata completeness 
Holding times 
GC/M5 tuning and mass calibration 
Initial and continuing calibrations 
laboratory and field blank analyses 
5urrogate spike recoveries 
laboratory control sample results 
Intemal standard performance 
Oetection limits 
5ample identification 
5ample quantitation 
Tentatively Identified Compounds (TICs) 

The symbol (*) indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 

Volatiles 

All positive results reported at concentrations less than the Contract required Ouantitation Limit (CROl) were 
qualified as estimated, (J). 



NIROP FRIDLEY 
SDG NO. BRF20 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. Volatile 

A1.2 J2.3.4.8 
A1.2 J2.3,4.8 
A1.2 J2.3.4.8 

Jl 
A1.2 J2.3,4.8 
A1.2 J2.3•4.8 
A1.2 J2.3.4.8 
A1.2 J2.3.4.8 
A1.2 J2.3.4.8 

J8 
J8 

A1.2 J5.8 
A1.2 J5 
A1•2 J5.B 
A1.2 J5.8 
A1.2 J5.6.7•8 
A1.2 J5.B 
A1.2 J5.8 
A1.2 J5.B 
A1•2 J5.B 

AI Accept data, but change positive results for methylene chloride to revised detection limits 
and qualify as nondetected, (BU), as a result of laboratory method blank contamination and 
field quality control blank contamination. 

A2 Accept data, but qualify positive results estimated, (BJ), for acetone as a result of field 
quality control blank contamination. 

Jl Accept data, but qualify positive results estimated, (J), for acetone as a result of continuing 
calibration RRFs less than 0.05. 

Y Accept data, but qualify positive results estimated, (J), and nondetected results estimated, 
(UJ), for carbon disulfide as a result of continuing calibration %D greater than 25%. 

J3 Accept data, but qualify positive results estimated, (J), and nondetected results as 
estimated, (UJ), for 2-butanone as a result of continuing calibration %D greater than 25%. 

J4 Accept data, but qualify nondetected results as estimated (UJ) for 1,1,1-trichloroethane and 
carbon tetrachloride as a result of continuing calibration %Ds greater than 25%. 

J5 Accept data, but qualify nondetected results as estimated (UJ) for bromomethane and 
chloroethane as a result of continuing calibration %Ds greater than 25%. 

J6 Accept data, but qualify positive results estimated (J) for trichloroethene as a result of 
MS/MSD %Rs below the quality control limits. 

J1 Accept data, but qualify nondetected results estimated (UJ) for benzene, toluene, and 
chlorobenzene as a result of MS/MSD %Rs below the quality control limits. 

J8 Accept data, but qualify positive results < CRQL as estimated, (J). 



Reject nondetected results for 2-butanone and 2-hexanone as a result of initial and 
continuing calibrations RRFs less than 0.05. 

Reject non detected results for acetone, 2-butanone, and 2-hexanone as a result of initial 
and continuing calibrations RRFs less than 0.05. 
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The following volatile compounds were detected in the laboratory method and/or field quality control blanks at 
the maximum concentrations indicated below: 

Compound 
Methylene chloride 
Acetone* 

Maximum 
Concentration 
8llg/kg 
2.8Ilg/L 

Aqueous 
Action 
Level 

*Maximum concentration of contaminant detected in a field quality control blank. 

Samples Affected: All. 

Soil 
Action 
Level 
80 Ilg/kg 
28 Ilg/kg 

Sample aliquot, dilution factors, and percent moisture were taken into consideration during the application of 
the action level. Positive results for the compound reported at concentrations below the detection limit were 
replaced with revised detection limits and qualified as nondetects, (BU). Positive results for the compound 
reported at concentrations above the detection limit were qualified nondetected, (BJ). It should be noted that 
field quality control blanks are not qualified based on field quality control blank contamination. 

The initial and continuing calibration Relative Response Factors (RRFs) for acetone, 2-butanone, and 2-
hexanone were below the 0.05 minimum requirement. This calibration noncompliance indicates a lack of 
consistency in instrumental responses which could lead to compromised quantitation of positive and 
nondetected results for the affected compound. Positive results reported for these compounds in the 
affected samples were qualified as estimated (J), and nondetected results were considered to be unusable 
and were rejected (UR). 

The continuing calibration Percent Difference (%D) exceeded the 25% quality control limit for 2-hexanone, 
acetone, carbon disulfide, 2-butanone, 1,1, 1-trichloroethane, carbon tetrachloride, bromomethane, and 
chloroethane. Positive results reported for these compounds in the affected samples were qualified as 
estimated (J), and nondetected results were qualified as estimated, (UJ). 

The matrix spike/matrix spike duplicate (MS/MSD) analyses displayed low Percent Recoveries (%Rs) for 
trichloroethene, benzene, toluene, and chlorobenzene. Positive results reported for these compounds in the 
affected sample were qualified as estimated (J), and nondetected results were qualified as estimated, (UJ). 

All soil samples were diluted 10-fold. 

No other problems were noted. 

Executive Summary 

Laboratory Performance: The initial and continuing calibration RRFs less than the 0.05 quality control limit 
were reported for ~cetone, 2-butanone, and 2-hexanone. Continuing calibration %Ds for 2-hexanone, 
acetone, carbon disulfide, 2-butanone, 1,1, 1-trichloroethane, carbon tetrachloride, bromomethane, and 
chloroethane exceeded the 25% quality control limit. Methylene chloride was detected in laboratory method 
blanks. 

Other Factors Affecting Data Quality: Methylene chloride and acetone were detected in the field quality 
control blanks. 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
"National Functional Guidelines for Organic Data Evaluation", as amended for use within EPA Region V, and 
the NFESC Interim Guidance Document entitled "Navy Installation Restoration Laboratory Quality Assurance 
Guide" (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"1 attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~~C9LdJJ 
Brown & Root Environmental 

Dana L. Pieto 
Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



~ INTERNAL CORRESPONDENCE 

Brown & Root Environmental 

TO:' 

FROM: 

SUBJECT: 

SAMPLES: 

C-49-04-8-094 

MARKSLADIC DATE: MAY 13, 1998 

DANA PIETO CC: DVFILE 

ORGANIC DATA VALIDATION - VOCs, SVOCs, & PCBs 
CTO 003, FRIDLEY, MINNESOTA 
SDG BRF24 

Waters\VOC: 

003-MS-300-01 
003-TB-066-0 1 

Waters\SVOC\PCB: 

003-MS-300-0 1 

003-MS-320-01 
003-TB-067 -01 

003-MS-320-0 1 

003-MS-321-0 1 003-MS-OP2-02 

003-MS-321-01 003-MS-OP2-02 

The sample set for the CTO 003, Fridley, SOG BRF24, consists of four aqueous environmental samples and 
two trip blanks (designated TB). The environmental samples were analyzed for Target Compound List (TCl) 
volatile. semivolatile. and PCB organic compounds. The trip blanks were analyzed for TCl volatile organic 
compounds only. One field duplicate pair (003-MS-321-01 and 003-MS-OP2-02) was included in this SOG. 

The samples were collected by Brown & Root Environmental on March 2 and 3, 1998, and analyzed by 
Laucks Testing Laboratories. The volatile, semivolatile. and PCB compound analyses were analyzed under 
Naval Facilities Engineering Service Center (NFESC). All volatile analyses were conducted using the SW-
846 Method 8260B. All semlvolatile and PCB analyses were conducted using the U.S. EPA Contract 
Laboratory Program (CLP) (OLC02.1) analytical and reporting protocols. The data were evaluated according 
to the following parameters: 

Data completeness 
Holding times 
GC/MS tuning and mass calibration 
Initial and continuing calibrations 
laboratory and field blank analyses 
Surrogate spike recoveries 
laboratory control sample results 
Internal standard performance 
Detection limits 
Sample identification 
Sample quantitation 
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Tentatively Identified Compounds (TICs) 

The symbol (*) indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 

Volatiles 

The following volatile compounds were detected in the laboratory method and/or field quality control blanks at 
the maximum concentrations indicated below: 

Compound: 
Acetone· 
Methylene chloride· 

Maximum 
Concentration 
4.9 Ilg/L 
0.9 Ilg/L 

Aqueous Action 
Level 
49 Ilg/L 
9 Ilg/L 

*Maximum concentration of contaminant detected in a field quality control blank. 

Samples Affected: None 

Sample aliquot and dilution factors were taken into consideration during the application of the action level. 
No action was warranted for acetone and methylene chloride since no positive results were reported for 
these compounds in the affected samples. It should be noted that field quality control blanks are not qualified 
based on field quality control blank contamination. 

The initial relative response factors (RRFs) were below 0.050 for acetone and 2-butanone. The continuing 
calibration RRFs were below 0.050 for acetone, 2-butanone, and 2-hexanone. Positive results were qualified 
as estimated, (J), and nondetected results were qualified as rejected, (UR). 

The continuing calibration percent differences (%Os) for 1,1, 1-trichloroethane, trans-1 ,3-dichloropropene and 
bromomethane exceeded the 20% quality control criterion. Nondetected results were qualified as estimated, 
(UJ). 

Cis-1,2-dichloroethene, trans-1,2-dichloroethene, and trichloroethene exceeded the instrument's linear 
calibration range in samples 003-MS-321-01 and 003-MS-OP2-02. These samples was diluted 500-fold and 
reanalyzed. The dilution results for only these compounds were transposed over to the original sample 
results and used in validation of this SOG. 

The field duplicate pair (003-MS-321-01 and 003-MS-OP2-02) results for 1, 1-dichloroethane were significantly 
different. No qualification of the sample results is made based on field duplicate recoveries. 

It should be noted that the significant figures for the electronic data and the Form Is did not agree. The data 
reviewer has amended the electronic data to concur with the Form Is. 

Semivolatiles 

The following volatile compounds were detected in the laboratory method blank at the maximum 
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concentrations indicated below: 

Compound: 
bis(2-ethylhexyl)phthalate 

Samples Affected: All 

Maximum 
Concentration 

1.0 1l9/L 

Aqueous Action 
Level 
10 Ilg/L 

C-49-04-8-094 

Sample aliquot and dilution factors were taken into consideration during the application of the action level. 
Positive results for the aforementioned compound reported at concentrations below the action level were 
qualified as nondetects, (U). 

The surrogate percent recovery (%R) for 2-fluorobiphenyl was below the lower quality control limit in sample 
003-MS-32D-01. No action was warranted since only one fractional surrogate was noncompliant. 

Pesticides/PCBs 

No problems were noted. 

Executive Summary 

Laboratory Performance: The volatile initial and/or continuing calibration RRFs less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, and 2-hexanone. The continuing calibration %Ds greater 
than the quality control limit were reported for trans-1,3-dichloropropene and bromomethane. Methylene 
chloride was detected in the volatile laboratory method blanks. 

Other Factors Affecting Data Quality: Acetone and methylene chloride were detected in the volatile field 
quality control blanks. Bis(2-ethylhexyl)phthalate was detected in the semivolatile field quality control blanks. 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
"National Functional Guidelines for Organic Data Evaluation" and the NFESC Interim Guidance Document 
entitled "Navy Installation Restoration Laboratory Quality Assurance Guide" (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Dana L. Pieto 

Brown & Root Environmental 
Data Validator 

Brown & Root Environmental 

7 

Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-MS-30D-0 1 
003-tVlS-32D-01 
003-MS-321-01 

NIROP FRIDLEY 
SDG NO. BRF24 

TABLE 1 - RECOMMENDATION SUMMARY 

Volatile Semivolatile PCB 

J4 R' 
J3 R' 
J2.3 R' 

003-MS- DP2-02 J2.3 R' 
003-TB-066-0 1 J'.2.4 R2 
003-TB-067 -01 J1.2.4 R2 

If field is left blank, the qualifier is A - accept all data. 

J4 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as nondetected, (U), 
as a result of laboratory method blank contamination. 

Accept data, but qualify positive results for acetone as estimated, (J), as a result of 
continuing calibration RRFs less than 0.05. 

Accept data, but qualify positive results less than the CRQL as estimated, (J). 

Accept data, but qualify nondetected results for 1,1,1-trichloroethene and trans-1,3-
dichloropropene as estimated, (UJ), as a result of continuing calibration %Ds greater than 
20%. 

Accept data, but qualify nondetected results for 1,1, 1-trichloroethene, trans-1,3-
dichloropropene, and bromomethane as estimated, (UJ), as a result of continuing calibration 
%Ds greater than 20%. 

Reject nondetected results for acetone, 2-butanone, and 2-hexanone as a result of 
continuing calibration RRFs less than 0.05. 

Reject nondetected results for 2-butanone and 2-hexanone as a result of continuing 
calibration RRFs less than 0.05. 



Data Qualifier Key: 

U 

J 

UR 

Value is a nondetect as reported by the laboratory and should not be considered present or result has been qualified as a 
false positive. 

Positive result is estimated as result of a value below the CRQL or as a result of initial and continuing calibration RRFs <0.05. 

Rejected as a result of initial and continuing calibration RRFs <0.05. 



Fraction 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 
Remaining After Data Qualification 

Named TIC 

Unknown(s) 
Sulfur, mol. (S8) 
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Brown & Roof Environmental INTERNAL CORRESPONDENCE 

C-49-04-8-064 

TO: MARKSLADIC DATE: APRIL 10, 1998 

FROM: SEAN NIXON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - ALAKLINITY, BROMIDE, CHLORIDE, HARDNESS, 
NITRATE, NITRITE, ORTHOPHOSPHATE, SULFATE, AND TOTAL SUSPENDED SOLIDS 
CTO 003 - NIROP FRIDLEY 
SDG - BRF24 

SAMPLES: 4/Aqueous 

003-MS-30D-01 003-MS-32D-01 003-MS-321-01 003-MS-DUP2-02 

4/Filtrate 

003-MS-30D-F 1 003-MS-32D-F1 003-MS-321-F1 003-MS-DUP2-F2 

Overview 

The sample set for CTO 003 NIROP Fridley, SDG BRF24 consists of four (4) aqueous environmental samples and 
four (4) corresponding filtrates. One (1) field duplicate pair, samples 003-MS-321-01/003-MS-DP2-01 and 003-M' 
321-F1/003-MS-DP2-F1, was included within this SDG. Samples 003-MS-30D-01 and 003-MS-30D-F1 wer~ 
specified for Matrix Spike/Matrix Spike Duplicate analysis by the field crew. 

The unfiltered samples were analyzed for alkalinity, hardness, nitrate, nitrite, sulfate and total suspended solids. 
The filtered samples were analyzed for bromide, chloride, and orthophosphate. The samples were collected by 
Brown and Root Environmental on March 2 and 3, 1998 and analyzed by Laucks Testing Laboratories Incorporated 
under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. 
The samples were analyzed for alkalinity according to EPA Method 310.0, for bromide, chloride, nitrate, nitrite, 
orthophosphate, and sulfate according to EPA Method 300.0, for hardness according to EPA Method 130.2, and for 
total suspended solids according to SM2540. 

• Data Completeness 
• Holding Times 
• Calibration Issues 
• Laboratory Blank Analyses 
• Matrix Spike Results (MS) 
• Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample Results 
• Sample Quantitation 
• Detection Limits 
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All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following 
information: 

The laboratory stated that sample 003-MS-321-01 was analyzed 4 hours outside of the 48 hour holding time 
for nitrate, nitrite, and orthophosphate. No action was taken for this minor holding time exceedance. 

Sample 003-MS-30D-01 was analyzed one day outside of the seven day holding time for Total Suspended 
Solids. No action was taken for this minor holding time exceedance. 

A field duplicate comparison is presented in Appendix C. 

Executive Summary 

Laboratory Performance: No issues. 

Other Factors Affecting Data Quality:. No other issues affected data quality. 



( 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic 
Review" February 1994, EPA Region V Standard Operating Procedures for Validation of CLP Inorganic 
Data", September 1993, and the NFESC document entitled "Navy Installation Restoration Laboratory Quality 
Assurance Guide" (NFESC 2/96). 

The te~t of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Sean T. Nixon 
Chemist/Data Vali ator 
Brown and Root Environmental 

.....<; 

.;<foseph A. Samchuck 
? Data Validation Quality Assurance Officer 

Brown and Root Environmental 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Alkalinity 
Bromide 
Chloride 
Hardness 
Nitrate 
Nitrite 
Orthophosphate 
Sulfate 
Total suspended solids 

NIROP FRIDLEY 
SDG BRF24 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 
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Browrt ~_R~ot_ Enviro_nm~111al INTERNAL CORRESPONDENCE 

C-49-04-8-057 

TO: MARKSLADIC DATE: APRIL 14,1998 

FROM: SEAN NIXON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 
SDG - BRF24 

SAMPLES: 4/Aqueous 

003-MS-30D-01 003-MS-32D-0 1 003-MS-321-01 003-MS-DUP2-02 

4/Filtrate 

003-MS-30D-F 1 003-MS-32D-F1 003-MS-321-F1 003-MS-DUP2-F2 

Overview 

The sample set for CTO 003 NIROP Fridley, SDG BRF24 consists of four (4) aqueous environmental samples and 
four (4) corresponding filtrates. The field crew specified samples 003-MS-30D-01 and 003-MS-30D-F1 for Matrix 
Spike/Matrix Spike Duplicate (MS/MSD) analysis 

All samples were analyzed for Target Analyte List (TAL) metals and cyanide except the filtrates which were not 
analyzed for cyanide.. The samples were collected by Brown and Root Environmental on March 2 and 3, 1998 and 
analyzed by Laucks Testing Laboratories Incorporated under Naval Facilities Engineering Service Center (NFESC) 
Quality Assurance/Quality Control (QA/QC) criteria. The aqueous and filtrate samples were prepared and analyzed 
according Contract Laboratory Procedure (CLP) ILM04.0. The laboratory analyzed all analytes via ICP methodology 
with the exception of arsenic, lead, mercury, selenium, thallium, and cyanide. Arsenic, lead. selenium. and thallium 
were analyzed via GFAA, while mercury was analyzed via CVAA. Cyanide was analyzed via wet chemistry 
methods. These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Issues 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Matrix Spike Results (MS) 
• ICP Serial Dilution Results 
• Duplicate Results 
• Post-digestion Spikes 

• Field Duplicate Results 
• Laboratory Control Sample Results 
• Sample Quantitation 
• Detection Limits 
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All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following 
information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method/preparation blanks at the following 
maximum concentrations: 

Element 

Barium 
Cobalt 
Iron' 
Zinc' 

Maximum 
Concentration (ug/L) 

1.3 
4.1 
18.9 
4.0 

Samples affected: All 

Agueous Action 
Level (ug/L) 

6.5 
20.5 
94.5 
20.0 

, Maximum concentration found in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank 
contamination. Dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the associated action levels for the aforementioned elements were qualified as 
estimated, (J). Positive results less than the associated action levels for barium and zinc have been qualified 
as nondetected (U). 

Matrix Spike/Matrix Spike Duplicate 

The MS/MSD analyses of sample 003-MS-30D-01 yielded a Percent Recovery below the 75% quality control 
limit for selenium and thallium. The nondetected results for selenium and thallium in the samples of the 
unfiltered matrix were qualified as estimated. (UJ). 

The MS/MSD analyses of sample 003-MS-30D-F1 yielded a Percent Recovery below the 75% quality control 
limit for selenium and thallium. The positive and nondetected results for selenium and thallium in the samples 
of the filtered matrix were qualified as estimated. (J) and (UJ), respectively. 

Post-Digestion Spikes 

The post-digestion spikes for selenium yielded low Percent Recoveries (%Rs) in samples 003-MS-32D-01, 
003-MD-32D-F1, 003-MS-30D-01, 003-MS-30D-F1, 003-MS-321-F1. The positive and nondetected results 
for selenium in the aforementioned samples were qualified as estimated, (J) and (UJ) respectively. 

The post-digestion spikes for thallium yielded low %Rs in samples 003-MS-DP-02, 003-MS-DP-F2, 003-MS-
300-01, and 003-MS-30D-F1. The nondetected results for thallium in the aforementioned samples were 
qualified as estimated, (UJ). 
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The Contract Required Detection Limits (CRDL) analyses yielded %Rs above the 120% quality control limit for 
thallium. However, no validation actions were taken for CRDL noncompliance. 

It should be notec:! that the Form Is truncated some results by omitting the decimal value. The data reviewer has 
amended the appropriate forms. 

It should be noted that all of the corresponding filtrates of each sample yielded slightly higher results for several 
elements.' The laboratory stated that this minor difference is likely a result of aliquoting differences between the 
samples. No validation action was taken, but this issue is noted for completeness 

Executive Summary 

Laboratory Performance: Blank contamination was noted for several elements. 

Other Factors Affecting Data Quality:. Low Matrix Spike recoveries were noted for selenium and thallium. Low 
post-digestion spike recoveries were noted for selenium and thallium. 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic 
Review" February 1994, EPA Region V Standard ·Operating Procedures for Validation of CLP Inorganic Data", 
September 1993, and the NFESC document entitled "Navy Installation Restoration Laboratory Quality Assurance 
Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specifieo 
in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Brown and Root Emuronmental 

/7~~~;;1 
V,JOSePh k Samchuck 

Data Validation Quality Assurance Officer 
Brown and Root Environmental 

Attachments: 

1. Appendix A - Qualified Analytical R.esults 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 

NIROP FRIDLEY 
SDG BRF24 

TABLE 1 - RECOMMENDATION SUMMARY TAL METALS AND CYANIDE 

Magnesium 
Manganese 
Mercury 

J' Nickel 
Potassium 
Selenium J2. 3. 4 

J' Silver 
Sodium 

A' Thallium J2. 3. 4 

Vanadiuf11 
Zinc A' 

J' 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but qualify as nondetected, (U), as a result of laboratory blank 
contamination. 

Accept data, but qualify positive results in exceedance of the blank action level as 
estimated, (J). 

Accept data, but qualify nondetected results of the unfiltered matrix as estimated, (UJ), as a 
result of low MS/MSD %R. 

Accept data, but qualify positive and nondetected results of the filtered matrix as estimated, 
(J) and (UJ) respectively, as a result of low MS/MSD %R. 

Accept data, but qualify positive and non detected results as estimated, (J) and (UJ) 
respectively, as a result of low post-digestion spike recovery. 



~ INTERNAL CORRESPONDENCE 

Brown & Root Environmental 

TO: 

FROM: 

SUBJECT: 

SAMPLES: 

C-49-04-8-026 

MARKSLADIC DATE: MAY 13, 1998 

DANA PIETO CC: DV FILE 

ORGANIC DATA VALIDATION - VOCs, SVOCs, & PCBs 
CTO 003, FRIDLEY, MINNESOTA 
SDG BRF23 

Waters\VOC: 

003-MS-30S-0 1 
003-MS-DP2-01 
003-TB-062-01 

Waters\SVOC\PCB: 

003-MS-30S-0 1 
003-MS-DP2-01 

003-MS-301-01 
003-MS-33 D-O 1 
003-TB-063-01 

003-MS-301-0 1 
003-MS-33D-01 

003-MS-33S-0 1 
003-MS-31D-0 1 
003-TB-064-0 1 

003-MS-33S-0 1 
003-MS-31D-0 1 

003-MS-33I-01 
003-MS-32S-0 1 
003-TB-065-O 1 

003-MS-331-01 
003-MS-32S-01 

The sample set for the CTO 003. Fridley, SDG BRF23. consists of eight aqueous environmental samples, 
and four trip blanks (designated TB). The environmental samples were analyzed for Target Compound List 
(TCl) volatile. semivolatile. and PCB organic compounds. The trip blanks were analyzed for TCl volatile 
organic compounds only. One field duplicate pair (003-MS-331-01 and 003-MS-DP2-01) was included in this 
SDG. 

The samples were collected by Brown & Root Environmental on February 24. 25. 26. and 27. 1998, and 
analyzed by laucks Testing laboratories. The volatile. semivolatile. and PCB compound analyses were 
analyzed under Naval Facilities Engineering Service Center (NFESC). All volatile analyses were conducted 
uSing the SW-846 Method 8260B. All semivolatile and pesticide/PCB analyses were conducted using the 
U.S. EPA Contract laboratory Program (ClP) (OlC02.1) analytical and reporting protocols. The data were 
evaluated according to the follOWing parameters: 

Data completeness 
Holding times 
GC/MS tuning and mass calibration 
Initial and continuing calibrations 
laboratory and field blank analyses 
Surrogate spike recoveries 
laboratory control sample results 
Intemal standard performance 
Detection limits 
Sample identification 
Sample quantitation 
Tentatively Identified Compounds (TICs) 

The symbol (*) indicates that quality control criteria were met for this parameter. Problems affecting data 
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usability are discussed below and the attached Table 1 summarizes the validation qualifications. 

Volatiles 

The following volatile compounds were detected in the laboratory method and/or field quality control blanks at 
. the fTIaximum concentrations indicated below: 

Compound: 
Acetone" 
Methylene chloride* 

Maximum 
Concentration 

5.5 1l9/L 
2.1 Ilg/L 

Aqueous Action 
Level 
55 Ilg/L 
21 1l9/L 

*Maximum concentration of contaminant detected in a field quality control blank. 

Samples Affected: None 

Sample aliquot and dilution factors were taken into consideration during the application of the action level. 
No action was warranted for acetone and methylene chloride since no positive results were reported for 
these compounds in the affected samples. It should be noted that field quality control blanks are not qualified 
based on field quality control blank contamination. 

The initial calibration relative response factors (RRFs) were below 0.050 for acetone and 2-butanone. The 
continuing calibration RRFs were below 0.050 for acetone, 2-butanone, and 2-hexanone. The nondetected 
results were qualified as rejected. (UR). 

The continuing calibration %Ds for trans-1 ,3-dichloropropene and carbon disulfide exceeded the 20% quality 
control criterion. Nondetected results were qualified as estimated, (UJ). 

Trichloroethene exceeded the instrument's linear calibration range in sample 003-MS-301-01. This sample 
was diluted 5-fold and reanalyzed. The dilution result for only this compound was transposed over to the 
original sample result and used in validation of this SDG. 

Cis-1.2-dichloroethene, trans-1.2-dichloroethene, and trichloroethene exceeded the instrument's linear 
calibration range in sample 003-MS-32S-01. This sample was diluted 10-fold and reanalyzed. The dilution 
results for only these compounds were transposed over to the original sample results and used in validation 
of this SDG. 

Cis-1.2-dichloroethene, trans-1.2-dichloroethene. and trichloroethene exceeded the instrument's linear 
calibration range in sample 003-MS-331-01. This sample was diluted 500-fold and reanalyzed. Again, the 
results for trichloroethene exceeded the instrument's linear calibration range, therefore, the sample was 
diluted 2000-fold and reanalyzed. The dilution results for cis-1 ,2-dichloroethene and trans-1 ,2-dichloroethene 
were transposed over to the original sample results from the first dilution and used in validation of this SDG. 
The dilution result for trichloroethene was transposed over to the original sample results from the second 
dilution and used in validation of this SDG. 

Cis-1.2-dichloroethene, trans-1,2-dichloroethene, and trichloroethene exceeded the instrument's linear 
calibration range in sample 003-MS-DP2-01. This sample was diluted 500-fold and reanalyzed. Again, the 
results for trichloroethene exceeded the instrument's linear calibration range, therefore, the sample was 
diluted 2000-fold and reanalyzed. The dilution results for cis-1 ,2-dichloroethene and trans-1 ,2-dichloroethene 
were transposed over to the original sample results from the first dilution and used in validation of this SDG. 
The dilution result for trichloroethene was transposed over to the original sample results from the second 
dilution and used in validation of this SDG. 

Trichloroethene exceeded the instrument's linear calibration range in sample 003-MS-33S-01. This sample 
was diluted 5-fold and reanalyzed. The dilution result for only this compound was transposed over to the 
original sample result and used in validation of this SDG. 
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It should be noted that the significant figures for the electronic data and the Form Is did not agree. The data 
reviewer has amended the electronic data to concur with the Form Is . 

. Semivolatiles 

The 'following volatile compounds were detected in the laboratory method blanks at the maximum 
concentrations indicated below: 

Compound: 
Di-n-butylphthalate 
bis(2-ethylhexyl)phthalate 

Samples Affected: All 

Maximum 
Concentration 

1.0 f.lg/L 
1.0 f.lg/L 

Aqueous Action 
Level 
10 f.lg/L 
10 f.lg/L 

Sample aliquot and dilution factors were taken into consideration during the application of the action level. 
Positive results for the aforementioned compounds reported at concentrations below the action level were 
qualified as nondetects, (U). 

The surrogate percent recovery (%R) for 2-fluorobiphenyl was below the lower quality control limit in sample 
003-MS-33S-01 MS. No action was warranted for this noncompliance since no action is taken for quality 
control samples. 

The Matrix Spike Duplicate (MSD) relative percent difference (RPD) for 4-chloroaniline was greater than the 
upper quality control limit in sample 003-MS-33S-01. No action is taken based upon MSD 
noncompliances alone. 

It should be noted that the laboratory truncated the sample identification on the Form Is. The data reviewer 
has amended the appropriate forms. 

Pesticides/PCBs 

The MSD %R for Aroclor 1016 was below the quality control limits for sample 003-MS-301-01. No action is 
taken based upon MSD noncompliances alone. 

No other problems were noted. 

Executive Summary 

Laboratory Performance: The volatile initial and continuing calibration RRFs less than the 0.05 quality 
control limit were reported for acetone, 2-butanone, and 2-hexanone. The continuing calibration %Ds greater 
than the quality control limit were reported for trans-1,3-dichloropropene, 2-hexanone, and carbon disulfide. 
Methylene chloride was detected in the volatile laboratory method blanks. 

Other Factors Affecting Data Quality: Acetone and methylene chloride were detected in the volatile field 
quality control blanks. Di-n-butylphthalate and bis(2-ethylhexyl)phthalate were detected in the semivolatile 
field quality control blanks. 
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The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
"National Functional Guidelines for Organic Data Evaluation" (2194), as amended for use within EPA Region 
V modifications (8/93), and the NFESC Interim Guidance Document entitled "Navy Installation Restoration 
Laboratory Quality Assurance Guide" (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
soecified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." . 

Dana L. Pieto 

Brown & Root Environmental 
Data Validator ..--. 

(.7,~, // /v '- ~-t._ C 
~--;::;-----,--.-

,---?"oseph A. Samchuck 

Brown & Root Environmental 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-TB-062-01 
003-MS-30S-0 1 
003-MS-301-01 
003-TB-063-0 1 
003-MS-33S-01 
003-MS-331-01 
003-MS-DP2-01 
003-TB-064-0 1 
003-MS-33D-0 1 
003-MS-31D-01 
003-TB-065-0 1 
003-MS-32S-01 

NIROP FRIDLEY 
SDG NO. BRF23 

TABLE 1 - RECOMMENDATION SUMMARY 

Volatile Semivolatile PCB 

Jl.3 Rl 
Jl.2 Rl 
J 1,2 Rl 
J 1,3 Rl 
J 1,2 Rl 
J 1,2 Rl 
J 1,2 Rl 
J 1,3 Rl 
J 1,3 Rl 
J 1,2 Rl 
J 1,3 Rl 
J3 Rl 

If field is left blank, the qualifier is A - accept all data. 

Accept data, but qualify positive results for di-n-butylphthalate as nondetected, (U), as a 
result of laboratory method blank contamination. 

Accept data, but qualify positive results for bis(2-ethylhexyl)phthalate as nondetected, (U), 
as a result of laboratory method blank contamination. 

Accept data, but qualify positive results less than the CRQL as estimated, (J). 

Accept data, but qualify nondetected results for trans-1, 3-dichloropropene as estimated, 
(UJ), as a result of continuing calibration %Ds greater than 20%. 

Accept data, but qualify nondetected results for trans-1,3-dichloropropene and carbon 
disulfide as estimated, (UJ), as a result of continuing calibration %Ds greater than 20%. 

Reject nondetected results for acetone, 2-butanone, and 2-hexanone as a result of initial 
and/or continuing calibration RRFs less than 0.05. 
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Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-04-8-053 

TO: MARKSLADIC DATE: APRIL 8,1998 

FROM: SEAN NIXON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - ALAKLINITY, BROMIDE, CHLORIDE, HARDNESS, 
NITRATE, NITRITE, ORTHOPHOSPHATE, SULFATE, AND TOTAL SUSPENDED SOLIDS 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF23 

8/Aqueous 

003-MS-301-0 1 
003-MS-33D-01 

8/Filtrate 

003-MS-301-F1 
003-MS-33D-F 1 

003-MS-30S-0 1 
003-MS-331-01 

003-MS-30S-F 1 
003-MS-331-F1 

003-MS-31D-0 1 
003-MS-DP2-01 

003-MS-31 D-F 1 
003-MS-DP2-F1 

003-MS-32S-0 1 
003-MS-33S-01 

003-MS-32S-F 1 
003-MS-33S-F 1 

The sample set for CTO 003 NIROP Fridley, SDG BRF23 consists of eight (8) aqueous environmental samples and 
eight (8) corresponding filtrates. One (1) field duplicate pair, samples 003-MS-331-01/003-MS-DP2-01 and 003-MS-
331-F1/003-MS-DP2-F1, was included within this SDG. Samples 003-MS-301-01 and 003-MS-301-F1 were specified 
for Matrix Spike/Matrix Spike Duplicate analysis by the field crew. 

The unfiltered samples were analyzed for alkalinity, hardness, nitrate, nitrite, sulfate and total suspended solids. 
The filtered samples were analyzed for bromide, chloride, and orthophosphate. The samples were collected by 
Brown and Root Environmental on February 24, 25, 26, and 27, 1998 and analyzed by Laucks Testing Laboratories 
Incorporated under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control 
(QA/QC) criteria. The samples were analyzed for alkalinity according to EPA Method 310.0, for bromide, chloride, 
nitrate, nitrite, orthophosphate, and sulfate according to EPA Method 300.0, for hardness according to EPA Method 
130.2, and for total suspended solids according to SM2540. 

• Data Completeness 
• Holding Times 
• Calibration Issues 
• Laboratory Blank Analyses 
• Matrix Spike Results (MS) 
• Duplicate Results 
• Field Duplicate Results 
• Laboratol)' Control Sample Results 
• Sample Quantitation 
• Detection Limits 
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All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following 
information: 

Data Completeness 

Sample 003-MS-31 0-01 was not analyzed for hardness. 

A field duplicate comparison is presented in Appendix C. 

Executive Summary 

Laboratory Performance: No issues. 

Other Factors Affecting Data Quality:. No other issues affected data quality. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic 
Review" February 1994, EPA Region V Standard Operating Procedures for Validation of CLP Inorganic 
Data", September 1993, and the NFESC document entitled "Navy Installation Restoration Laboratory Quality 
Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Brown and Root Environmental 

~/'~/' aA .. ~/.U j/ 
V~ ( ~~/.:'t.C 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 
Brown and Root Environmental 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Alkalinity 
Bromide 
Chloride 
Hardness 
Nitrate 
Nitrite 
Orthophosphate 
Sulfate 
Total suspended solids 

NIROP FRIDLEY 
SDG BRF23 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C-49-04-8-034 

TO: MARKSLADIC DATE: MAY 13,1998 

FROM: SEAN NIXON COPIES: DVFILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF23 

8/Aqueous 

003-MS-301-0 1 
003-MS-33D-0 1 

8/Filtrate 

003-MS-301-F 1 
003-MS-33D-F1 

003-MS-30S-0 1 
003-MS-331-0 1 

003-MS-30S-F 1 
003-MS-331-F1 

003-MS-31 0-01 
003-MS-DP2-01 

003-MS-31 D-F 1 
003-MS-DP2-F1 

003-MS-32S-0 1 
003-MS-33S-0 1 

003-MS-32S-F1 
003-MS-33S-F1 

The sample set for CTO 003 NIROP Fridley, SDG BRF23 consists of eight (8) aqueous environmental samples and 
eight (8) corresponding filtrates. One (1) field duplicate pair, samples 003-MS-331-01/003-MS-DP2-01 and 003-MS-
331-F1/003-MS-DP2-F1, were included within this SDG. Samples 003-MS-301-01 and 003-MS-301-F1 were 
specified for Matrix Spike/Matrix Spike Duplicate analysis by the field crew. 

All samples were analyzed for Target Analyte List (TAL) metals and cyanide except the filtrates which were not 
analyzed for cyanide .. The samples were collected by Brown and Root Environmental on February 24, 25, 26, and 
27,1998 and analyzed by Laucks Testing Laboratories Incorporated under Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. The aqueous and filtrate samples were 
prepared and analyzed according Contract Laboratory Procedure (CLP) ILM04.0. The laboratory analyzed all 
analytes via ICP methodology with the exception of arsenic, lead, mercury, selenium. thallium, and cyanide. 
Arsenic. lead. selenium, and thallium were analyzed via GFAA, while mercury was analyzed via CVAA. Cyanide 
was analyzed via wet chemistry methods. These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Issues 
• Laboratory Blank Analyses 
• ICP Interference Check Sample Results 
• Matrix Spike Results (MS) 
• ICP Serial Dilution Results 
• Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample Results 
• Post-digestion Spike Recovery 
• Sample Quantitation 
• Detection Limits 
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All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following 
information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method/preparation blanks at the following 
maximum concentrations: 

Maximum 
Element Concentration (ug/Ll 

Aluminum 87.8 
Arsenic 1.0 
Barium 1.3 
Calcium 122 
Iron 33.2 
Magnesium 60.3 
Manganese 5.1 
Selenium 3.2 
Sodium 63.8 
Zinc 17.0 

Samples affected: All 

Aqueous Action 
Level (uq/Ll 

439 
5.0 
6.5 
610 
166 
302 
25.5 
16.0 
319 
85.0 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank 
contamination. Dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the associated action levels for the aforementioned elements were qualified as 
estimated, (J). Positive results less than the associated action levels for aluminum, arsenic, iron, 
manganese. selenium, and zinc have been qualified as nondetected (U). 

Matrix Spike/Matrix Spike Duplicate 

The MS/MSD analyses of sample 003-MS-301-01 yielded a Percent Recovery below the 75% quality control 
limit for selenium. The nondetected results for selenium in the samples of the unfiltered matrix were qualified 
as estimated, (UJ). 

The MS/MSD analyses of sample 003-MS-301-F1 yielded a Percent Recovery below the 75% quality control 
limit for selenium. The nondetected results for selenium in the samples of the filtered matrix were qualified as 
estimated, (UJ). 
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Post-digestion Spike Results 

Samples 003-MS-30S-Q1, 003-MS-31O-01, 003-MS-31O-F1, 003-MS-32S-01, and 003-MS-331-F1 yielded 
post-digestion spike recoveries for thallium below the 85% quality control limit. The nondetected results for 
thallium in the aforementioned samples were qualified as estimated, (UJ). 

Samples 003-MS-301-F1, 003-MS-31D-01, 003-MS-31D-F1, 003-MS-32S-01, 003-MS-33D-0 1, 003-MS-331-
01, 003-MS-DP2-01, 003-MS-331-F1, and 003-MS-DP2-F1 yielded post-digestion spike recoveries for 
selenium that were below the 85% quality control limit. The nondetected results for the selenium were 
qualified as estimated, (UJ), in the aforementioned samples. 

Field Duplicate Results 

Imprecision was noted for zinc in the field duplicate pair 003-MS-331-01/003-MS-DUP2-01. The positive 
result for zinc in the unfiltered sample 003-MS-301-01 was qualified as estimated. (J). 

The Contract Required Detection Limits (CRDL) analyses yielded %Rs above the 120% quality control limit 
for mercury and selenium. However, no validation actions were taken for CRDL noncompliance. 

The CRDL analysis yielded a %R below the 80% quality control limit for selenium. However, no validation 
actions were taken for CRDL noncompliance. 

Several samples yielded low post-digestion spike recoveries for selenium. However, the positive results for 
selenium in these samples were qualified for blank contamination. 

It should be noted that the Form Is truncated some results by omitting the decimal value. The data reviewer 
has amended the appropriate forms. 

It should be noted that the corresponding filtrate (003-MS-32S-F1) of sample 003-MS-32S-01 yielded slightly 
higher results for arsenic, barium, calcium, chromium, iron, lead, magnesium, manganese, potassium, 
selenium, sodium, and zinc. No validation action was taken, but this issue is noted for completeness 

A field duplicate comparison is presented in Appendix C. 

Executive Summary 

Laboratory Performance: Blank contamination was noted for several elements. 

Other Factors Affecting Data Quality:. Low Matrix Spike/Matrix Spike Duplicate %Rs were noted for 
selenium. Imprecision was noted for zinc in the unfiltered field duplicate pair. Low post-digestion spike 
recoveries were noted for thallium and selenium in several samples. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic 
Review" February 1994, EPA Region V Standard Operating Procedures for Validation of CLP Inorganic 
Data", September 1993, and the NFESC document entitled "Navy Installation Restoration Laboratory Quality 
Assurance Guide" (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

r 
Brown and Root Environmental 

.' ~;/ 

~,.~ .. ~ . // /1 ; 
,//0 {,/ \ k../7// 0/ 

~osePh A. Samchuck ~ <--

Data Validation Quality Assurance Officer 
Brown and Root Environmental 

Attachments: 

1 . Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 

NIROP FRIDLEY 
SDG BRF23 

TABLE 1 - RECOMMENDATION SUMMARY TAL METALS AND CYANIDE 

A\ J' Magnesium J' 
Manganese A', J' 

A\ J' Mercury 
J' Nickel 

Potassium 
Selenium A \ J2. 3. 5 

J' Silver 
Sodium N 
Thallium J5 

Vanadium 
Zinc A\ J'. 4 

A\ J' 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but qualify as nondetected, (U), as a result of laboratory blank 
contamination. 

Accept data, but qualify positive results in exceedance of the blank action level as 
estimated, (J). 

Accept data, but qualify nondetected results of the unfiltered matrix as estimated, (UJ), as a 
result of low MS/MSD %R. 

Accept data, but qualify nondetected results of the filtered matrix as estimated, (UJ), as a 
result of low MS/MSD %R. 

Accept data, but qualify positive results for zinc as estimated, (J), as a result of field 
duplicate imprecision. 

Accept data, but qualify nondetected results as estimated, (UJ), as a result of low post
digestion spike recovery. 
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Brown & Root Environmental 

INTERNAL CORRESPONDENCl 

TO: MR. MARK SLADIC DATE: MAY 13, 1998 

FROM: LINDA KARSONOVICH COPIES: DVFILE 

SUBJECT: ORGANIC DATA VALIDATION- VOAlSVOAlPCB ORGANICS 
CTO 003, NIROP FRIDLEY, MINNESOTA 
SDG BRF22 

SAMPLES: 121Aqueous/ 

". 003-MS-28D-0 1 
003-MS-28S-01 
003-MS-29I-01 
003-MS-31 1-01 
003-TB-058-O 1 
003-TB-060-0 1 

003-MS-28I-01 
003-MS-29D-O 1 
003-MS-29S-0 1 
003-MS-31 S-01 
003-TB-059-O 1 
003-TB-061-0 1 

OVERVIEW 

The sample set for CTO 003, NIROP Fridley, SDG BRF22 consists of eight (8) aqueous environmental 
samples and four (4) field quality control blanks. All the samples were analyzed for Target Compound Ust 
(TCl) volatile organic compounds. The environmental samples were also analyzed for TCl semivolatile 
organic compounds and PCBs. 

The samples were collected by Brown and Root Environmental on February 11th, 16th, 1r", and 18th, 1998 
and analyzed by Laucks Testing Laboratory, Inc. All analyses were conducted in accordance with Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria using 
SW-846 Methods 8260B and CLP OLC02.0 analytical and reporting protocols. The data contained in this 
SDG were validated with regard to the following parameters: 

• Data completeness 
• Holding times 
• GC/MS tuning and system performance 
• InitiaUcontinuing calibrations 
• Laboratory method and field quality control blank results 
• Surrogate spike recoveries 
• Matrix Spike/Matrix Spike Duplicate Results 
• Blank Spike/Blank Spike Duplicate Results 
• Intemal Standard Performance 
• Compound Identification 
• Compound Quantitation 
• Detection Limits 
• Tentatively Identified Compounds . 

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings are presented in Appendix C. 
Qualified Analytical results are presented in Appendix A. 

Initial and/or continuing calibration Relative Response Factors (RRFs) less than the 0.05 quality control limit 
were reported for acetone, 2-butanone, and 2-hexanone. Nondetected results reported in the affected 
samples were rejected, (UR). 



The following table summarizes the maximum concentration of volatile compounds detected in the laboratory 
method and field quality control blanks (*) analyzed in this SDG. 

Compound 
Methylene Chloride* 
Acetone* 

Samples affected: All 

Maximum 
Concentration 
0.5 IJg/l 
4.8 IJg/l 

Action 
level 
5 IJg/l 
48IJg/l 

Dilution factors and sample aliquot used for analysis were taken into consideration during the application of 
all action levels. No validation action was required on the basis of blank contamination. It should be noted 
that field quality control blanks are not qualified based on field quality control blank contamination. 

Dilutions were performed on samples which had compounds above the linear range of the instrument. The 
results from the dilution for the listed compounds only were transcribed over the undiluted sample results. 

Sample 
003-MS-28S-01 

003-281-01 

003-MS-291-01 
003-MS-29S-01 
003-MS-28D-01 
003-MS-31 S-01 

Semivolatiles 

Compound 
cis-1,2-dichloroethene 
trichloroethene 
cis-1,2-dichloroethene 
trichloroethene 
trichloroethene 
cis-1,2-dichloroethene 
trichloroethene 
cis-1,2-dichloroethene 
trichloroethene 

DF 
10X 

10X 

50X 
2X 
2X 
10X 

Continuing calibration %Ds greater than 25% were reported for 4-nitrophenol (37%), carbazole (34%), and 
3,3'-dichlorobenzidine (40%). Nondetected results reported f9r the aforementioned target compounds in the 
affected samples were qualified as estimated, (UJ). 

The following table summarizes the maximum concentration of semivolatile compounds detected in the 
laboratory method and field quality control blanks analyzed in this SDG. 

Compound 
Bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 

1IJg/l 

Action 
level 
10 IJg/l 

Dilution factors and sample aliquot used for analysis were taken into consideration during the application of 
all action levels. Positive results reported for bis(2-ethylhexyl)phthalate considered false positives were 
qualified as nondetected, U. 

Sample results for 003-MS-311-01 were calculated using an incorrect final sample extract volume (1 IJl 
versus 1000 IJl). The laboratory was contacted and asked to resubmit results for this sample. 

Two of the four surrogates fell below the lower quality control limit of 60% for TCX (tetrachloro-m-xylene) in 
the blank spike and sample 003-MS-31 1-01. No validation action was required for the blank spike. 
Nondetected results in sample 003-MS-31 1-01 were qualified as estimated, UJ. 



Additional Comments 

Positive results reported below the Contract Required Quantitation Limit (CRQl) are qualified as estimated, 
(J). 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Initial and continuing calibration RRFs were outside the 0.05 quality 
control limit. Methylene chloride, acetone, and bis(2-ethylhexyl)phthalate were detected in the laboratory 
method blanks. One PCB fraction sample contained low surrogate recoveries for TCX. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2/94), USEPA Region V Standard Operating Procedures for the Validation of Organic Data (Aug. 
1993), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality Assurance 
Guide" (February, 1996). The text of this report has been formulated to address only those problem areas 
affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

Linda Karsonovich 
Chemist/Data Validator 

.-~~// 
/ 

/- >g-//~b / 
/Brown ·ati'd Root Environmental 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-MS-280-01 
003-MS-281-01 
003-MS-28S-01 
003-MS-290-01 
003-MS-291-01 
003-MS-29S-0 1 
003-MS-31 1-01 
003-MS-31 S-O 1 
003-TB-058-01 
003-TB-059-0 1 
003-TB-060-0 1 
003-TB-061-0 1 

NIROP FRIDLEY 

SDG BRF22 

TABLE 1 - RECOMMENDATION SUMMARY 

VOA SVOA 

R1 j3 A1 J1 3 
R1 A1 J1 
R1 J3 A1 J1 
R1 J3 A1 J1 
R1 J3 A1 J1 
R1 j3 A1 j1 
R1 A1 
R1 J3 A1 
R1 j3 
R1 J3 
R1 j3 
R2 J3 

PCB 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but replace positive results for bis(2-ethylhexyl) phthalate with a revised 
detection limit and qualify as nondetected, (U) as a result of laboratory method blank 
contamination . 

. Reject data, qualify nondetected results for acetone, 2-butanone, and 2-hexanone as 
rejected, (UR) due to initial calibration noncompliance. 

Reject data, qualify nondetected results for 2-butanone and 2-hexanone as rejected, (UR) 
due to initial and/or continuing calibration noncompliance. 

Accept data, but qualify nondetected results for 3,3'-dichlorobenzidine, 4-nitrophenol, and 
carbazole as estimated. (UJ), as a result of continuing calibration %Os greater than the 30% 
quality control limit. 

Accept data, but qualify nondetected results as estimated. (UJ), as a result of surrogate 
noncompliance. 

Accept data, but qualify positive results below the CRQL as estimated, (J). 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 

TIC 

None 

cyclohexanone 
1-hexanol,2-ethyl 
caprolactam 
sulfur, mol. (S8) 
unknown 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C49-04-8-062 

TO: MARKSLADIC DATE: , APRIL 10, 1998 

FROM: SEAN NIXON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - ALAKLINITY, BROMIDE, CHLORIDE, HARDNESS, 
NITRATE, NITRITE, ORTHOPHOSPHATE, SULFATE, AND TOTAL SUSPENDED SOLIDS 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF22 

8/Aqueous 

003-MS-28D-0 1 
003-MS-291-01 

8/Filtrate 

003-MS-28D-F 1 
003-MS-291-F1 

003-MS-281-01 
003-MS-29S-0 1 

003-MS-281-F1 
003-MS-29S-F1 

003-MS-28S-01 
003-MS-31 1-0 1 

003-MS-28S-F 1 
003-MS-311-F1 

003-MS-29D-01 
003-MS-31 S-01 

003-MS-29D-F1 
003-MS-31 S-F1 

The sample set for CTO 003 NIROP Fridley, SDG BRF22 consists of eight (8) aqueous environmental samples and 
eight (8) corresponding filtrates. The field crew did not specify any samples for Matrix Spike/Matrix Spike Duplicate 
analysis. 

The unfiltered samples were analyzed for alkalinity, hardness, nitrate, nitrite, sulfate and total suspended solids. 
The filtered samples were analyzed for bromide, chloride, and orthophosphate. The samples were collected by 
Brown and Root Environmental on February 11, 16, 17, and 18, 1998 and analyzed by Laucks Testing Laboratories 
Incorporated under Naval Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control 
(QAlQC) criteria. The samples were analyzed for alkalinity according to EPA Method 310.0, for bromide, chloride, 
nitrate, nitrite, orthophosphate. and sulfate according to EPA Method 300.0, for hardness according to EPA Method 
130.2. and for total suspended solids according to SM2540. 

• Data Completeness 
• Holding Times 
• Calibration Issues 
• Laboratory Blank Analyses 
• Matrix Spike Results (MS) 
• Duplicate Results 
• Field Duplicate Results 
• Laboratory Control Sample Results 
• Sample Quantitation 
• Detection Limits 
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All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following 
information: 

Matrix Spike Results 

• The Matrix Spike (MS) analysis of sample 003-MS-28S-01 yielded a Percent Recovery (%R) above the 
115% laboratory quality control limit for sulfate. The positive results for sulfate were qualified as 
estimated, (J), in all of the samples. 

The Laboratory Control Sample (LCS), or Standard Reference Material (SRM), yielded a %R above the 
laboratory quality control limit for nitrite, but was within SRM quality control limits. Since only nondetected 
results were reported for nitrite in the samples and the LCS was within the SRM quality control limits, no 
action was taken. 

Executive Summary 

Laboratory Performance: No issues. 

Other Factors Affecting Data Quality:. A high MS %R was noted for sulfate. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic 
Review" February 1994. EPA Region V Standard Operating Procedures for Validation of CLP Inorganic 
Data". September 1993. and the NFESC document entitled "Navy Installation Restoration Laboratory Quality 
Assurance Guide" (NFESC 2/96). 

The te~t of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~f~ 
Chemist/Data Validator 
Brown and Root Environmental 

"~t:~J/ / /".......-/' ? 

,/ ./ / /<Z-c.C < 
'-./-Joseph A. Bamchuck 

/ Data Validation Quality Assurance Officer 
Brown and Root Environmental 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation. 



Alkalinity 
Bromide 
Chloride 
Hardness 
Nitrate 
Nitrite 
Orthophosphate 
Sulfate J' 
Total suspended solids 

NIROP FRIDLEY 
SDG BRF22 

TABLE 1 - RECOMMENDATION SUMMARY 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but qualify positive results as estimated, (J), as a result of high MS %R. 



~ 
Brown & Root Environmental INTERNAL CORRESPONDENCE 

C49-04-8-051 

TO: MARKSLADIC DATE: MAY 13, 1998 

FROM: SEAN NIXON COPIES: DV FILE 

SUBJECT: INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CTO 003 - NIROP FRIDLEY 

SAMPLES: 

Overview 

SDG - BRF22 

8/Aqueous 

003-MS-28D-0 1 
003-MS-291-01 

8/Filtrate 

003-MS-28D-F1 
003-MS-291-F1 

003-MS-281-01 
003-MS-29S-01 

003-MS-281-F1 
003-MS-29S-F 1 

003-MS-28S-0 1 
003-MS-31 1-01 

003-MS-28S-F1 
003-MS-311-F1 

003-MS-29D-01 
003-MS-31S-01 

003-MS-29D-F 1 
003-M S-31 S-F 1 

The sample set for CTO 003 NIROP Fridley, SDG BRF22 consists of eight (8) aqueous environmental samples and 
eight (8) corresponding filtrates. The field crew did not specify a sample for Matrix Spike/Matrix Spike Duplicate 
(MS/MSD) analysis 

All samples were analyzed for Target Analyte List (TAL) metals and cyanide. except the filtrates, which were not 
analyzed for cyanide. The samples were collected by Brown and Root Environmental on February 11, 16, 17, and 
18, 1998 and analyzed by Laucks Testing Laboratories Incorporated under Naval Facilities Engineering Service 
Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. The aqueous and filtrate samples were 
prepared and analyzed according Contract Laboratory Procedure (CLP) ILM04.0. The laboratory analyzed all 
analytes via ICP methodology with the exception of arsenic, lead, mercury, selenium, thallium. and cyanide. 
Arsenic, lead. selenium, and thallium were analyzed via GFAA, while mercury was analyzed via CVAA. Cyanide 
was analyzed via wet chemistry methods. These data were evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 

• Calibration Issues 

• Laboratory Blank Analyses 

• ICP Interference Check Sample Results 
• Matrix Spike Results (MS) 
• ICP Serial Dilution Results 
• Duplicate Results 

• Field Duplicate Results 

• Laboratory Control Sample Results 
• Post-digestion Spike Recoveries 

• Sample Quantitation 
• Detection Limits 
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All quality control criteria were met for this parameter. 

The attached Table 1 summarizes the validation recommendations which were based on the following 
information: 

Laboratory Blank Analyses 

The following contaminants were detected in the laboratory method/preparation blanks at the following 
maximum concentrations: 

Element 

Aluminum' 
Barium 
Calcium' 
Iron' 
Magnesium' 
Manganese 
Sodium' 
Zinc' 

Maximum 
Concentration (ug/L) 

116.4 
1.2 
126.4 
16.1 
23.0 
1.4 
112.9 
3.2 

Samples affected: All 

Aqueous Action 
Level (ug/L) 

582 
6.0 
632 
80.5 
115 
7.0 
564 
16.0 

, Maximum concentration found in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for blank 
contamination. Dilution factors were taken into consideration when evaluating for blank contamination. 
Positive results greater than the associated action levels for barium, calcium, iron, magnesium, manganese, 
sodium, and zinc were qualified as estimated, (J). Positive results less than the associated action levels for 
barium and zinc have been qualified as nondetected (U). 

Matrix Spike/Matrix Spike Duplicate 

The MS/MSD analyses of sample 003-MS-291-01 yielded a Percent Recovery below the 75% quality control 
limit for lead and selenium. The nondetected results for lead and' selenium in the samples of the unfiltered 
matrix were qualified as estimated, (UJ). 

The MS/MSD analyses of sample 003-MS-291-F1 yielded a Percent Recovery below the 75% quality control 
limit for lead and selenium. The nondetected results for lead and selenium in the samples of the filtered 
matrix were qualified as estimated, (UJ). 
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Post-digestion Spike Results 

All of the samples yielded post-digestion spike recoveries for lead and selenium below the 85% quality control 
limit. The nondetected results for lead and selenium in all the samples were qualified as estimated, (UJ). 

Sample 003-MS-29S-01 yielded a post-digestion spike recovery for thallium below the 85% quality control 
Ilmit. The positive result for thallium in the aforementioned sample was qualified as estimated, (J). 

The Contract Required Detection Limits (CRDL) analyses yielded a %R above the120% quality control limit 
for mercury. However, no validation actions were taken for CRDL noncompliance. 

The CRDL analyses yielded %Rs below the 80% quality control limit for lead. However. no validation actions 
were taken for CRDL noncompliance. 

The laboratory failed to report the correct number of significant figures for several analytes. The data 
reviewer has amended the appropriate forms. 

It should be noted that the corresponding filtrate (003-MS-28S-F1) of sample 003-MS-28S-01 yielded slightly 
higher results for barium, calcium, chromium. iron, magnesium, manganese, nickel, selenium, sodium, and 
zinc. The laboratory stated that this minor difference is likely a result of aliquoting differences between the 
samples. No validation action was taken, but this issue is noted for completeness 

Executive Summary 

Laboratory Performance: Blank contamination was noted for several elements. 

Other Factors Affecting Data Quality:. Low Matrix Spike/Matrix Spike Duplicate %Rs were noted for lead 
and selenium. Low post-digestion spike recoveries were note for lead and selenium in all the samples, and 
for thallium in sample 003-MS-29S-01 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines for Inorganic 
Review" February 1994, EPA Region V Standard Operating Procedures for Validation of CLP Inorganic 
Data", September 1993, and the NFESC document entitled "Navy Installation Restoration Laboratory Quality 
Assurance Guide" (NFESC 2/96). 

Th'e te~t of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~n\~ 
ChemisUData Validator 
Brown and Root Environmental 

7 

/---'>' 
7.' ) .,/// ~ 
,/. ./ 

,/' / I.-~ / 
~_ .;. f:::L..~( 

/' Joseph A Samchuck 
Data Validation Quality Assurance Officer 
Brown and Root Environmental 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3, Appendix C - Support Documentation. 



Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 

NIROP FRIDLEY 
SDG BRF22 

TABLE 1 - RECOMMENDATION SUMMARY TAL METALS AND CYANIDE 

Magnesium J' 
Manganese J' 
Mercury 

A', J' Nickel 
Potassium 
Selenium J2, 3. 4 

J' Silver 
Sodium J' 
Thallium J4 
Vanadium 
Zinc A\ J' 

J' 
J2, 3, 4 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but qualify as nondetected, (U), as a result of laboratory blank 
contamination. 

Accept data, but qualify positive results in exceedance of the blank action level as 
estimated, (J). 

Accept data, but qualify nondetected results of the unfiltered matrix as estimated, (UJ), as a 
result of low MS/MSD %R. 

Accept data, but qualify nondetected results of the filtered matrix as estimated, (UJ), as a 
result of low MS/MSD %R. 

Accept data, but qualify positive and nondetected results as estimated, (J) and (UJ) 
respectively, as a result of low post-digestion spike recovery. 



~ INTERNAL CORRESPONDENCE 

Brown & Root Environmental 

TO: 

,FROM: 

SUBJECT: 

SAMPLES: 

MARKSLADIC 

DANA PIETO. 

ORGANIC DATA VALIDATION - VOCs 
CTO 003, NIROP FRIDLEY, MINNESOTA 
SDG BRF21 

Soils\VOA: 

003-S8-320-10 
003-S8-0P2-06 

Waters\VOA: 

003-88-011-01 

003-S8-320-11 
003-S8-0P2-07 

C-49"()1-8-162 

DATE: MARCH 25, 1998 

CC: 

003-S8-320-12 
003-S8-0P2-08 

DVFILE 

003-S8-320-13 

The sample set for the CTO 003 NIROP Fridley, SOG 8RF19, consists of seven soil environmental samples 
and one batch blank (designated 88), All soil samples were analyzed for Target Compound List (TCL) 
volatile organic compounds. The duplicate pair 003-S8-320-12 and 003-S8-0P2-08 was found in this SOG. 
The samples 003-S8-320-02 and 003-S8-320-05 found in SOG 8RF20 contained field duplicates 003-S8-
OP2-06 and 003-S8-0P2-07, respectively, for this SOG. 

The samples were collected by 8rown & Root Environmental on Oecember 8 and 9, 1997, and analyzed by 
Laucks Testing Laboratories. The volatile compound analyses were analyzed under Naval Facilities 
Engineering Service Center (NFESC). All soil analyses were conducted using the U.S. EPA Contract 
Laboratory Program (CLP) (OLM03.1) analytical and reporting protocols. All aqueous analyses were 
conducted using SW846 Method 8260A. The data were evaluated according to the following parameters: 

Oata completeness 
Holding times 
GC/MS tuning and mass calibration 
Initial and continuing calibrations 
Laboratory and field blank analyses 
Surrogate spike recoveries 
Laboratory control sample results 
Internal standard performance 
Oetection limits 
Field Ouplicate Precision 
Sample identification 
Sample quantitation 
Tentatively Identified Compounds (TICs) 

The ~ymbol n indicates that quality control criteria were met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 
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Volatiles 

All positive results reported at concentrations less than the Contract required Ouantitation Limit (CROL) were 
qualified as estimated, (J). 

The following volatile compounds were detected in the laboratory method and/or field quality control blanks at 
the maximum concentrations indicated below: 

Aqueous Soil 
Maximum Action Action 

Compound Concentration Level Level 
Methylene chloride 3.0 fl9/kg 30 fl9/kg 
Chloromethane* 0.2 fl9/L 2.0 fl9/kg 
Chloroform* 21 flg/L 210 fl9/kg 
Bromodichloromethane* 0.2 fl9/L 2.0 fl9/kg 
Methylene chloride 0.3 fl9/L 3.0 fl9/L 

*Maximum concentration of contaminant detected in a field quality control blank. 

Samples Affected: All. 

Sample aliquot, dilution factors, and percent moisture were taken into consideration during the application of 
the action level. Positive results for the compound reported at concentrations below the detection limit were 
replaced with revised detection limits and qualified as nondetects, (BU). Positive results for the compound 
reported at concentrations above the detection limit were qualified non detected , (BJ). It should be noted that 
field quality control blanks are not qualified based on field quality control blank contamination. 

The initial and continuing calibration Relative Response Factors (RRFs) for acetone, 2-butanone, and 2-
hexanbne were below the 0.05 minimum requirement. This calibration noncompliance indicates a lack of 
consistency in instrumental responses which could lead to compromised quantitation of positive and 
nondetected results for the affected compound. Nondetected results were considered to be unusable and 
were rejected (UR). 

The continuing calibration Percent Difference (%0) exceeded the 25% quality control limit for 2-hexanone, 
bromomethane, chloroethane, and acetone. Nondetected results reported for these compounds in the 
affected samples were qualified as estimated (UJ). 

The matrix spike/matrix spike duplicate (MS/MSD) analyses displayed low Percent Recoveries (%Rs) for 
trichloroethene, benzene, toluene, and chlorobenzene. Positive results reported for these compounds in the 
affected sample were qualified as estimated (J), and nondetected results were qualified as estimated, (UJ). 

All soil samples were diluted 10-fold. 

No other problems were noted. 

Executive Summary 

Laboratory Performance: The initial and continuing calibration RRFs less than the 0.05 quality control limit 
were reported for acetone, 2-butanone, and 2-hexanone. Continuing calibration %Ds for 2-hexanone, 
bromomethane, chloroethane, and acetone exceeded the 25% quality control limit. Methylene chloride was 
detected in laboratory method blanks. 
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Other.Factors Affecting Data Quality: Chloromethane, methylene 
bromodichloromethane were detected in the field quality control blanks. 

chloride, chloroform and 

The data for these analyses were reviewed with reference to method-specific quality control criteria, the 
"National Functional Guidelines for Organic Data Evaluation", as amended for use within EPA Region V, and 
the NFESC Interim Guidance Document entitled "Navy Installation Restoration Laboratory Quality Assurance 
Guide" (February 1996). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

Dana L. Pieto 

Brown & Root Environmental 
Data Validator 

Brown & Root Environmental 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

003-S8-320-10 
003-S8-320-11 
003-S8-320-12 
003-S8-320-13 
003-S8-0P2-06 
003-S8-0P2-07 
003-S8-0P2-08 
003-88-011-01 

NIROP FRIDLEY 
SDG NO. BRF21 

TA8LE 1 - RECOMMENOATION SUMMARY 

Volatile 

J'.4 
J'.4 
J' 
J' 
J'.4 
J'.4 
J'.2.3.4 
J4 R' 

Accept data, but qualify positive results estimated (U) for methylene chloride as a result of 
laboratory method blank contamination. 

Accept data, but qualify nondetected results as estimated (UJ) for bromomethane and 
chloroethane as a result of continuing calibration %Os greater than 25%. 

Accept data, but qualify positive results estimated (J) for trichloroethene as a result of 
MS/MSO %Rs below the quality control limits. 

Accept data, but qualify nondetected results estimated (UJ) for benzene, toluene, and 
chlorobenzene as a result of MS/MSO %Rs below the quality control limits. 

Accept data, but qualify positive results < CRQL as estimated, (J). 

Reject nondetected results for acetone, 2-butanone, and 2-hexanone asa result of initial 
and continuing calibrations RRFs less than 0.05. 
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HUMAN HEALTH RISK ASSESSMENT 



APPENDIXG 

G.1 INDUSTRIAL WORKER SPREADSHEETS 

G.2 MAJOR INFREQUENT CONSTRUCTION WORKER SPREADSHEETS 

G.3 MINOR FREQUENT CONSTRUCTION WORKER SPREADSHEETS 

G.4 SHALLOW ZONE GROUNDWATER SPREADSHEETS 

G.5 INTERMEDIATE ZONE GROUNDWATER SPREADSHEETS 

G.6 DEEP ZONE GROUNDWATER SPREADSHEETS 

G.7 SAMPLE CALCULATIONS 

G.8 SCREENING EVALUATION FOR EXPOSURES TO SURFACE AND 

SUBSURFACE SOIL (0 TO 12 FEET) INDUSTRIAL WORKERS AND 

MINOR FREQUENT CONSTRUCTION WORKERS 
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INDUSTRIAL WORKER SPREADSHEETS 
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II ca';cerris.!<_~"reser nls ~~k per 100,OOoI-.I
r
n!iiYiduOi f" wi!ii as culmu,aii.'; cancer risk iSh.auld noi ;oxceed 1 per _ ji.e., 1E;sj. - .. . . .. _.. _.- . 

- ---RlSi<Ev.I .. 8tIan based on iiidustriiii i.iiiiHiiSii-- Scenario I! : I 
~~~~~==::~t=::~~~~~::::'~~~~~==KI~DgN~~UV~ro~I~~~~~~R~EP~R~O~~R~ES~P~~S~K~IN~~~::~::.~~~~~tJ~~~ct=1~~ 

Acen.phlt1"n~ __ _ 
Anthracene 

Benz.ola]pyrene (or alP equivalents) 
Chry.ono r ._- -- .. 
DibenZiahlanthracono 

~n"--l 

88·30-6 

621-64·7 

87·86-5 

108-95-2 
58-90-2 

150 

3C000 

3100 

12000 

1730 

MPCA Sltlt Respon ... SectIon Or.ft T"r II tndustrilll SRV. (lndu1ot7 .... vg.xls' 

0.000 

0.000 

0.000 

utilized. If> 1 IndlClte. 
utilized. If > 1 Indlclte. 

0.000 

0.000 

0.000 

0.000 

0.000 

0.003 

0.000 0.000 

0.000 

0.000 0.000 

0.000 

0.000 

0.000 0.000 

~~~ ~~~~!!~ !!!!.. 
for free product In loll. 

0.000 0.000 

0.000 

0.003 0.003 

0.000 

0.000 0.000 

0.000 

0.000 0.000 

0.000 

0.000 

0.000 0.000 



1997 Working Draft Tier II Generic --Industrial Human Health-Based Soil Reference Values (SRV) I' j 
- I I [ : : Iii ; i 1 I I 

NOTE: --- -- --. - [Based on LiMrrED im,illipie pathway exposure scenario (i.e., incidental soii/dust ingestion, dermai contact and inhaiation): 
if multiple contaminants are present cumuiative risk MUST be evaiuated. Soil reference vaiiies may not be protective o,impacts to i 
ecoiogic3lreceptors and to ground water. impacts to ecoiogical receptors andior grounii water must be eVaiuateii -- -----other methods. 

-~----=-I =-=;: Sitii Expob~ p~lni cob. iC(SRV H~ /SRV,. ~ii'; ECR j SI;'; Expo.1re pOini concenibiion" L_ Ec~SRV,.' -r -
I~;~~i~~~~~;;;~i~-~~~-i HQ siioiiid iiOt exceed 0.2 (see iixceptions beiow, ".g. sRvii siii at Coat,: cumliiitiva Hi ------ - - ---- -
II per,oo.OOO. Indlvlduiii as weii as cl"niiiii\iY8 cancer risk shoujd n"I exceed' per . -- - r r - I I 

1-

On Indii.triai Lliiid Use -- -------

~~~~~~~~~~~~~~~~ 

",m-"--l· 1~~3,7.II-PoCDF __ 
2.3.4.7.II-PoCDF 

1.~~~.~~_~~~ 
!.~:l.~~.II-HxCDF 

2,~~~II-HxCDF 

!.~,~~~HxCDF 
!.2.3.4.6.7.II-HpCDF _ . 

!,~~,~.~.~.!:IpC~ 
1 ~c3~~}-,-8.9-0~DF __ . 

0 
0 
0 
0 
0 
0 
0 
0 
0 

58-89-9 
133-90-4 
57-74-9 
7S-5-4-8 

1024-57-3 

72-43-5 
8001-3S-2 

0.035 

0.35 
0.0035 
0.007 

0.0007 
0.0035 
0.0035 
0.0035 
0.0035 
0.035 
0.035 
0.35 

12 
380 
175 
36 

9500 
65 

6 

60 

100000 
31 

20 

690 
28 

MPCA Site RetiDOnH Section Draft Tier II Industrial SRV. (lndu10n ... vg.xls) 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

0.000 0.000 
0.000 0.000 

I 
Soil Maximum Utilized I 0_000 

I 

0.000 

0.000 

0.000 
0_000 

0.000 

0.000 

0.000 

0.000 
0.000 

0_000 

0.000 

0.000 

0.000 0.000 

0.000 
0_000 

0.000 

0.000 

0.000 

0_000 
0_000 

0.000 

0.000 

0_000 

0_000 

O.OOE+OO 
-NA ~-

--NA 
O.OOE+OO 
O.OOE+OO 

NA 
O.OOE+OO 

Rid Calculation p-oe 4 



i-- L----- .. __ . __ J _ ._ .... _ . .! .... 1_ .L .. _ .... ____ __ ___ _ 
i ~()T~._ . ____ i ~~~!~ _~n ~Po1I~!,~ multiple-"<l~h'J\ICIY exposure scenario (i.e., inci~ental soil/du"st in!lesth~_n, dE!r,mal ~o~~~t<lndi".~alat,ion). 
i If multiple contaminants are present cumulative risk MUST be evaluated. Soil reference values may not be protective of Impacts to I 

i , 
I. 

. -- ---------&"(1 to ground water. Impacts to ecological receptors and/or ground water must be evaiuated byuiiiizing other methods . 
. -. . I J.' : : Iii 1 1 - - 1- -. 1 f -- -I" i 

Polni co~c. i (SRV HQ iSRV,. Slie ECR'; Slle Exposure Poliit Concentration i (SRv ECRiSRV,.' r' 1 
I;C'·i;:-;:;:=='==·::o-'c':-:-=f;.cc-;';; . exceed 0,2 i.ee excepiionsbelow, e.g. SRVs set al Csali, cumliiiiiiveiji"iio,iid nOt eXCeed 'I fOre.ell largeteiidpOlni. 

Indlvldulii as .. iiii as cumulaiive cancer risk shouid noi exceed 'I per (i.e:, 'I E·Sj: .. - , .. 
_--=-':"'_:~_L ___ .J_ - . . . . 
based on Industrial Land Use 

I 
I 

MPCA Sitll Rnpon .. Section Draft TMr n InduIINI SRVICindu10" .. vg.Jds) 
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APPENDIX G.2 

MAJOR INFREQUENT CONSTRUCTION WORKER SPREADSHEETS 



Major Construction/Utility Worker 

Short-term Major Construction/Utility Worker - Subchronic Ingestion of chemicals in soil. 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF)/(8W x AT) 

Variable 

Cs 

IR 

CF 

FI 

EF 

BW 

AT 

NA = Not available 

Definition 

Soil Concentration (mg/kg) 

Ingestion Rate (mg soil/day) 

Conversion Factor (kg/mg) 

Fraction ingested from 

contaminated area 

Exposure Frequency (# days during 

exposure period) 

Body weight (kg) 

Averaging Time (days) 

C = Central Tendency Value 

U = Upper Bound Value 

NIROPEXPa.xls 

Value Utilized Percentile 

Cs (back-calculated) 

480 C 

100E-06 

1.00 NA 

78 NA 

70 C 

91 

25550 

Rationale/Reference 

EPA default for workers involved in construction activities 

6 dlwk for 3 month period 

EPA 1989b 

3 month period 

Cancer Evaluation AT = 70 year lifetime 

8/12/98 



Major Construction/Utility Worker 

Short-term Major Construction/Utility Worker - Subchronic Dermal contact with chemicals in soil. 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF)/(BW x AT) 

Variable Definition Variable Utilized Percentile 

Cs Soil Concentration Cs back-calculated 

CF Conversion Factor (kg/mg) 1.00E-06 

SA Skin surface area potentially in 4900 C 

contact with dustlsoil (cm2) 

AF Skin Adherence factor (mg/cm2) 0.3 C 

ABS Absorption factor Chemical Specific 

EF Exposure Frequency (# days during 78 NA 

exposure period) 

BW Body Weight (kg) 70 C 

AT Averaging time (days) 91 

25550 

NA = Not available 

C = Central Tendency Value 

U = Upper Bound Value 

M = between Central Tendency and Upper Bound Values 

NIROPEXPa.xls 

Rationale/Reference 

25% of ave total body surface area (19400 cm2) 

(equivalent to hands, arms and part of head) 

Outdoor worker (Kissel et aI., as cited in EPA 1995 Draft and 

EPA 1992) 

6 d/wk for 3 month period 

3 month period 

Cancer Evaluation AT = 70 year lifetime 

8/12/98 



Major Construction/Utility Worker 

Calculation of Volatilization Factor (VF) 

Variable 

VF 

(O/C) 

Da 

Pw 

Pa 

Pt 

Om 

B 

Ps 

Di 

Ow 

H 

H' 

Kd 

Koc 

Dc 

T 

NOTE: 

NIROPEXPa.xls 

VF (m3/kg) = (a/C) x [(3.14 x Da x T)'0.5/(2 x B x Da)) x 10-4 m2/cm2 

Definition 

Volatilization Factor (m3/kg) 

Inverse of the mean concentration at the center of a 

source (g/m2-s per kg/m3) (use site-specific area 

~ available) 

Variable Utilized 

back-calculated 

46 

Apparent Diffusivity (cm2/s) Chemicat Specific 

= (((Pa'(1013) x Di x H) + (Pw'(10/3) x Ow)) I Pt'21/(B x Kd t Pw + Pa x H) 

Water filled soil porosity 

= (Om x B) 

Air filled soil porosity 

=Pt-Pw 

Total soil porosity 

=1 - (B/Ps) 

Soil moisture content (cm3-water/g·soil) 

Dry soil bulk density (g/cm3) 

soil particle density (glcm3) 

Diffusivity in air (cm2/s) 

Diffusivity in water (cm2/s) 

Henry's constant ( atm - m3/mol) 

dimensionless Henry's constant 

= H x41 

Soil-water partition coefficient (cm3/g) 

=Kocx Dc 

Organic carbon partition coefficient (cm3/g) 

OrganiC carbon content of soil 

Exposure interval (5) 

015 

0.28 

0.43 

01 

1.5 

265 

Chemical Spec~ic 

Chemical SpecifiC 

Chemical SpecifiC 

Chemical Specific 

Chemical Specific 

Chemical Specific 

0.005 

7.B6E+06 

Rationate/Reference 

EPA Technical Background Document for 5515 (1996) 

Approx. 90th percentile for annual averages - - used in 

combination w~h only warmer months of the year. 

EPA Region IX PRG table 

Calculated 

Calculated 

Calculated 

Default, use s~e specific ~ available. 

EPA Technical Background Document for 5515 (1996) 

EPA Technical Background Document for 5515 (1996) 

EPA Region IX PRG table 

EPA Region IX PRG table 

EPA Region IX PRG table 

Calculated 

Calculated 

EPA Region IX PRG table 

Default, use site specific ~ available. 

Assumes 3 month exposure period 

8/12198 



Major Construction/Utility Worker 

Short-term Major Construction/Utility Worker - Subchronic Air Concentration Estimation 

Noncancer Evaluation: Air Cone (mg/m3) = [Cs x (1NF + 1/PEF) x EF)/AT 

Variable 

Cs 

1NF 

1/PEF 

EF 

AT 

Definition 

Soil Concentration 

Inverse of the volatiliaztion factor 

(kg/m3) 

Inverse of the particulate emission factor 

(kg/m3) 

Exposure Frequency (# days during 

exposure period) 

Averaging time (days) 

NA = Not available 

Variable Utilized Percentile 

Cs back-calculated 

Chemical specific calculation 

4.00E-08 NA 

78 

91 

C = Central Tendency Value 

U = Upper Bound Value 

M = between Central Tendency and Upper Bound Values 

NIROPEXPa.xls 

Rationale/Reference 

EPA Methodology 

Assume construction conditions 

(activity occurring on bare excavated soil, etc.) 

6 dlwk for 3 month period 

3 month period 

8112198 



Major Construction/Utility Worker 

Calculation of soil saturation limit (volatilization model is only applicable if Cs is < Csat) 

Csat (mg/kg) = (S/B) x [(Kd x B) + Pw + (H' x Pall 

Variable 

Csat 

Kd 

Koc 

OC 

S 

B 

Pw 

Pt 

Ps 

Pa 

o 

Om 

Defin~ion 

Soil Saturation Concentration (mg/kg) 

Soil water partiction coefficient (Vkg) 

= Koc x OC 

Organic carbon partition coefficient (I/kg) 

Organic carbon content of soil 

Solubil~y in water (mg/I ) 

Soil bulk dens~y (kg/I) 

Water filled soil porosity (unitless) 

=Pt- Pa 

Total soil poros~y (unities!;) 

=1- B/Ps 

Tnue soil dens~y or particulate denSity (kg/I) 

Air-filled soil poroMy (un~less) 

= Pt- 0 

Average unsaturated zone soil gravimetric water content 

(L waterlL soil) =Om x BlOw 

Average unsaturated zone soil gravimetric water content 

(kg waterlkg soil) 

Ow Dens~y of water (kg waterlL water) 

H 

H' 

Henry's constant ( atm - m3/mol) 

Modified Henry's constant (atm-m3/mol) 

=41 x H 

Variable Utilized 

Csat back-calculated 

S~e-Specific 

Chemical Specific 

0.005 

Chemical Specific 

1.5 

0.15 

0.43 

2.65 

0.28 

0.15 

0.1 

Chemical Specific 

Chemical Specific 

Rationale/Reference 

EPA defaun (EPA 1993) 

EPA defaun (EPA 1993) 

EPA defaun (EPA 1993) 

Csat for each contaminant Is the concentration at which the adsorptive IIm~ of the soil plus the theorectlcal dissolution lim~ of the contaminant in the available soli moisture has been 

reached. Concentrations> Csat indicates '1ree phase" contaminants wfthin the soil matrix. The equation presented here is a modiflCStion of the equation presented in Part BRAGS 

guidance. The above equation takes into account the amount of contaminant that is in vapor phase in the pore spaces of the soil. 

NIROPEXPa.xls 8/12198 



Major Construction/Utility Worker 

VF (m3/kg) = (Q/C) x [(3.14 x Da x T)IIO.S/(2 x B x Da)) x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2fs) (cm2fs) (cm2fs) (cm3fg) (cm3/g) (atm-m3f VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium ill 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 307E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 1.00E-01 1.10E-05 4.19E-05 2.20E+OO 1.10E-02 2.10E-05 1.1BE+03 

Benzene B.BOE-02 9.BOE-06 2.26E-03 6.50E+01 3.25E-01 5.50E-03 1.60E+02 

Bromomethane (methyl bro 1.00E-01 1.20E-05 1.70E-03 1.30E+02 6.50E-01 6.20E-03 1.B5E+02 

NIROPEXPa.xls 8/12/98 



Major Construction/Utility Worker 

VF (m3/kg) = (O/C) x [(3 14 x Da x T)"0.5/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Di Ow Da Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2/s) (cm2/s) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Butyl benzylphthalate 

Carbazole 

Carbon Disulfide 1.10E-01 1.00E-05 6.23E-03 5.40E+01 2.70E-01 1.20E-02 9.66E+01 

Chlorobenzene 7.20E-02 6.BOE-06 3.27E-04 3.30E+02 1.65E+OO 3.70E-03 4.21E+02 

4-Chloro-3-methylphenol 

Dibenzofuran (unsubstituted) 7.BOE+03 3.90E+01 1.30E-05 #DIVlO! 

Dibutyl phthalate 

1,1 - Dichloroethane 9.10E-02 1.10E-05 3.02E-03 3.00E+01 1.50E-01 4.30E-03 1.39E+02 

1,2 - Dichloroethylene (mix 7.90E-02 1.10E-05 2.55E-03 5.90E+01 2.95E-01 6.60E-03 1.51E+02 

Dichloromethane (methylen 1.00E-01 1.17E-05 3.46E-03 B.BOE+OO 4.40E-02 2.60E-03 1.30E+02 

Di(2 - ethylhexyl)phthalate (bis-ethylhexyl phthalate) 

Di - n - octyl phthalate 1.51E-02 3.5BE-06 5.57E-12 B.OOE+07 4.00E+05 6.6BE-05 3.23E+06 

Ethyl benzene 7.90E-02 7.BOE-06 1.0BE-03 2.20E+02 1.10E+OO 7.90E-03 2.32E+02 

Methyl ethyl ketone (2-buta 9.00E-02 9.BOE-06 4.3BE-05 4.50E+OO 2.25E-02 2.70E-05 1.15E+03 

Methyl butyl ketone (MBK)(2-hexanone) 

Methyl isobutyl ketone (MI 7.50E-02 7.BOE-06 3.06E-05 1.30E+02 6.50E-01 1.40E-04 1.3SE+03 

PAHs (Polynuclear Aromatic Hydrocarbons) O.OOE+OO O.OOE+OO O.OOE+OO #DIV/O! 

Acenaphthene 6.40E-02 7.70E-06 7.26E-06 4.60E+03 2.30E+01 1.20E-03 2.S3E+03 

Acenaphthylene 4.39E-02 7.07E-06 3.13E-07 7.00E+03 3.50E+01 1.14E-04 1.36E+04 

Anthracene 5.BOE-02 7.70E-06 6.69E-OS 1.30E+04 6.50E+01 3.40E-05 2.95E+04 

Benz[a]anthracene 

Benzo[b]fluoranthene 

Benzo(g, h, i)perylene 

Benzo[k]fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 6.10E-02 7.90E-06 2.60E-07 7.90E+03 3.95E+01 7.70E-05 1.49E+04 

NIROPEXPa.xls 8/12/98 



Major Construction/Utility Worker 

VF (m3/kg) = (a/C) x [(3.14 x Da x T)1I0.5/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2/s) (cm2/s) (cm3/g) (cm3fg) (atm-m3! VF 
mol) (m3!kg) 

Indeno[1,2,3-cd]pyrene 

2-Methylnaphthalene 

Naphthalene S.90E-02 7.50E-OS 2.9SE-05 1.30E+03 S.50E+00 1.30E-03 1.40E+03 

Phenanthrene 

Pyrene 2.70E-02 7.20E-OS 1.0SE-09 1.20E+05 S.00E+02 1.00E-05 2.34E+05 

PCBs (Polychlorinated Biphenyls) 

Pentachlorophenol 

Phenol 

Styrene 7.10E-02 8.00E-OS 1.8SE-04 3.S0E+02 1.80E+OO 2.30E-03 5.59E+02 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-OS 1.01 E-03 S.SOE+02 3.30E+00 2.30E-02 2.40E+02 

Toluene 7.80E-02 8.S0E-OS 7.75E-04 2.S0E+02 1.30E+OO S.SOE-03 2.74E+02 

1,1,1 - Trichloroethane 8.00E-02 8.80E-OS 5.S1E-04 1.50E+02 7.50E-01 2.80E-03 3.22E+02 

Trichloroethylene (TCE) 8.10E-02 9.1OE-OS 1.92E-03 1.30E+02 S.50E-01 8.90E-03 1.74E+02 

Xylenes (mixed) 7.20E-02 8AOE-OS S.22E-04 2AOE+02 1.20E+OO 5.30E-03 3.0SE+02 

NIROPEXPa.xls 8/12/98 



Major Construction/Utility Worker 

Csat (mg/kg) = (S/B) x [(Kd x B) + Pw + (H' x Pa)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (Itkg) (mgtl) (alm-m3t (mgtkg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 2.20E+OO 1.00E+06 2. 1 OE-05 111163 

Benzene 6.50E+01 1.80E+03 5.50E-03 842 

Bromomelhane (methyl bro 1.30E+02 1.80E+04 6.20E-03 14366 

NIROPEXPa.xls 8/12/98 



Major Construction/Utility Worker 

Csat (mg/kg) = (S/B) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mgll) (atm-m31 (mg/kg) 

mol) 

Butyl benzylphthalate 

Carbazole 

Carbon Disulfide S.4OE+Ol 2.90E+03 1.20E-02 1343 

Chlorobenzene 3.30E+02 4.70E+02 3.70E-03 836 

4-Chloro-3-methylphenol 

Dibenzofuran (unsubstitute 7.80E+03 3.10E+00 1.30E-OS 121 

Dibutyl phthalate 

1,1 - Dichloroethane 3.00E+Ol S.SOE+03 4.30E-03 lSS9 

1,2 - Dichloroethylene (mix S.90E+Ol 6.30E+03 6.60E-03 2811 

Dichloromethane (methylen 8.80E+00 1.32E+04 2.60E-03 2167 

Di(2 - ethylhexyl)phthalate ( O.OOE+OO O.OOE+OO O.OOE+OO 0 

Di - n - oc1yl phthalate 8.00E+07 2.00E-02 6.68E-OS 8000 

Ethyl benzene 2.20E+02 1.S0E+02 7.90E-03 189 

Methyl ethyl ketone (2-buta 4.S0E+00 2.70E+OS 2.70E-OS 33132 

Methyl butyl ketone (MBK)(2-hexanone) 

Methyl isobutyl ketone (MI 1.30E+02 1.90E+04 1.40E-04 14271 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 4.60E+03 3.90E+00 1.20E-03 90 

Acenaphthylene 7.00E+03 3.93E+00 1.14E-04 138 

Anthracene 1.30E+04 7.S0E-02 3.40E-OS S 

Benz[a]anthracene 

Benzo[b]fluoranthene 

Benzo(g, h,i)perylene 

Benzo[k]fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 7.90E+03 9.00E+Ol 7.70E-OS 3S64 

NIROPEXPa.xls 8/12/98 



Major Construction/Utility Worker 

NIROPEXPa.xls 

Csat (mg/kg) = (S/B) X [(Kd X B) + Pw + (H' X Pa)) 

Calculation of Soil Saturation Limit 

Chemical 

Koc 

(lIkg) 

S H 
(mgtl) (atm-m3t 

mol) 

Indeno[1,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

1.30E+03 2.40E+02 1.30E-03 

Pyrene 1.20E+05 1.00E+02 1.00E-05 

PCBs (Polychlorinated Biphenyls) 

Pentachlorophenol 

Phenol 

Styrene 3.60E+02 6.80E+02 2.30E-03 

Tetrachloroethylene (PCE) 6.60E+02 1.50E+02 2.30E-02 

Toluene 2.60E+02 8.80E+02 6.60E-03 

1,1,1 - Trichloroethane 1.50E+02 9.80E+02 2.80E-03 

Trichloroethylene (TCE) 1.30E+02 1.00E+03 8.90E-03 

Xylenes (mixed) 2.40E+02 2.00E+02 5.30E-03 

Csat 

(mgtkg) 

1586 

60010 

1304 

537 

1277 

854 

819 

268 

8112198 



Major Construction/Utility Worker 

Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 

Benzene 

Bromomethane (methyl bromide) 

NIROPEXPa.xls 

Cs IR 

(mg/kg) (mg soil/d) 

7830.000 

3.400 

13.800 

201.000 

0.700 

0.750 

46500.000 

91.000 

618.000 

11.400 

1360.000 

48400000 

733.000 

20000.000 

2490.000 

0.320 

33.500 

1350.000 

1.300 

487.000 

0.240 

35.600 

479.000 

1.700 

0.024 

0.002 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kg/mg) 

100E-06 

1.00E-06 

1.00E-06 

100E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1 00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 
(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

4.60E-02 

2.00E-05 

8.11E-05 

1.18E-03 

4.11E-06 

4.41 E-06 

2.73E-01 

5.35E-04 

3.63E-03 

6.70E-05 

7.99E-03 

2.84E-01 

4.31E-03 

1.18E-01 

1.46E-02 

1.88E-06 

1.97E-04 

7.93E-03 

7.64E-06 

2.86E-03 

1.41E-06 

2.09E-04 

2.82E-03 

9.99E-06 

1.41 E-07 

1.18E-08 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mg/kg-d) 

1.64E-04 

7.12E-08 

2.89E-07 

4.21E-06 

1.47E-08 

1.57E-08 

9.73E-04 

1.90E-06 

1.29E-05 

2.39E-07 

2.85E-05 

1.01E-03 

1.53E-05 

4.19E-04 

5.21E-05 

6.70E-09 

7.01E-07 

2.83E-05 

2.72E-08 

1.02E-05 

5.02E-09 

7.45E-07 

1.00E-05 

3.56E-08 

5.02E-10 

4.19E-11 

8112198 



Major Construction/Utility Worker 

Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestion 

Chemical 

Butyl benzylphthalate 

Carbazole 

Carbon Disulfide 

Chlorobenzene 

4-Chloro-3-methylphenol 

Dibenzofuran (unsubstituted) 

Dibutyl phthalate 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Dichloromethane (methylene chloride) 

Di(2 - ethylhexyl)phthalate (bis-ethylhe 

Di - n - octyl phthalate 

Ethyl benzene 

Methyl ethyl ketone (2-butanone) 

Methyl butyl ketone (MBK)(2-hexanon 

Methyl isobutyl ketone (MIBK)(4-meth 

Cs 

(mg/kg) 

3.SOO 

0.530 

0.014 

11.000 

0.250 

0.140 

0.011 

15.000 

4.400 

0.084 

0.720 

0.210 

0.02S 

0.150 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0.S50 

Acenaphthylene 0.7S0 

Anthracene 0.S40 

Benz[a]anthracene 3.500 

Benzo[b]fluoranthene 

Benzo(g,h,i)perylene 

Benzo[k]fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 

NIROPEXPa.xls 

3.SOO 

0.820 

1.300 

1.700 

1.700 

0.400 

5.S00 

0.7S0 

IR 

(mg soil/d) 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kg/mg) 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

100E-OS 

100E-OS 

1.00E-OS 

100E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1,00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1,00E-OS 

1.00E-OS 

1.00E-OS 

, 1.00E-OS 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

2.12E-05 

3.12E-06 

8.23E-08 

O.OOE+OO 

S.47E-05 

1.47E-OS 

8.23E-07 

S.47E-08 

8.82E-05 

O.OOE+OO 

2.59E-05 

4.94E-07 

4.23E-06 

1.23E-06 

1.53E-07 

8.82E-07 

3.82E-OS 

4. 47E-06 

3.7SE-06 

2.0SE-05 

2.12E-05 

4.82E-06 

7.S4E-OS 

9.99E-OS 

9.99E-OS 

2.35E-OS 

3.29E-05 

4.47E-OS 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mg/kg-d) 

7.54E-08 

1.11E-08 

2.93E-10 

O.OOE+OO 

2.30E-07 

5.23E-09 

2.93E-09 

2.30E-10 

3.14E-07 

O.OOE+OO 

9.21E-08 

1.7SE-09 

1.51E-08 

4.40E-09 

5.44E-10 

3.14E-09 

1.3SE-08 

1.59E-08 

1.34E-08 

7.33E-08 

7. 54E-08 

1.72E-08 

2.72E-08 

3. 56E-08 

3.5SE-08 

8.37E-09 

1.17E-07 

1.59E-OB 
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Major Construction/Utility Worker 

Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestion 

Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Indeno[1,2,3-cd)pyrene 1.100 480 1.00E-06 1.00 78 70 91 6.47E-06 25550 2.30E-08 

2-Methylnaphthalene 1.000 480 1.00E-06 1.00 78 70 91 5.88E-06 25550 2.09E-08 

Naphthalene 2.300 480 1.00E-06 1.00 78 70 91 1.35E-05 25550 4.81E-08 

Phenanthrene 5.000 480 1.00E-06 1.00 78 70 91 2.94E-05 25550 1.05E-07 

Pyrene 4.800 480 1.00E-06 1.00 78 70 91 2.82E-05 25550 1.00E-07 

PCBs (Polychlorinated Biphenyls) 0.440 480 1.00E-06 1.00 78 70 91 2.59E-06 25550 9.21E-09 

Pentachlorophenol 0.050 480 1.00E-06 1.00 78 70 91 2.94E-07 25550 1.05E-09 

Phenol 0.120 480 1.00E-06 1.00 78 70 91 7.05E-07 25550 2.51E-09 

Styrene 0.054 480 1.00E-06 1.00 78 70 91 3.17E-07 25550 1.13E-09 

Tetrachloroethylene (PCE) 0.760 480 1.00E-06 1.00 78 70 91 4.47E-06 25550 1.59E-08 

Toluene 1.000 480 1.00E-06 1.00 78 70 91 5.88E-06 25550 2.09E-08 

1,1,1 - Trichloroethane 0.056 480 1.00E-06 1.00 78 70 91 3.29E-07 25550 1.17E-09 

Trichloroethylene (TCE) 1.100 480 1.00E-06 1.00 78 70 91 6.47E-06 25550 2.30E-08 

Xylenes (mixed) 7.300 480 1.00E-06 1.00 78 70 91 4.29E-05 25550 1.53E-07 

NIROPEXPa.xls 8/12/98 



Major Construction/Utility Worker 

Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

OrganiCS 

Acetone 

Benzene 

Bromomethane (methyl bromide) 

Butyl benzylphthalate 

NIROPEXPa.xls 

Cs 

(mg/kg) 

7830.00 

3.40 

13.80 

201.00 

0.70 

0.7S 

46S00.00 

91.00 

618.00 

11.40 

1360.00 

48400.00 

733.00 

20000.00 

2490.00 

0.32 

33.S0 

13S0.00 

1.30 

487.00 

0.24 

3S.60 

479.00 

1.70 

0.02 

0.00 

3.60 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

100E-06 

100E-06 

1.00E-06 

100E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

AF 
(mg/cm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

NA 

NA 

0.000 

0.001 

O.OSO 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.100 

0.010 

O.OSO 

0.100 

EF 

(daylyr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 
(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncareln 

Intake 

(mg/kg-d) 

1.41E-04 

6.12E-08 

7.4SE-06 

3.62E-06 

1.26E-08 

1.3SE-07 

NA 

1.64E-OS 

1.11E-04 

2.0SE-06 

2.4SE-04 

NA 

NA 

O.OOE+OO 

4.48E-OS 

2.88E-07 

6.03E-06 

NA 

2.34E-07 

NA 

4.32E-08 

6.41E-06 

8.62E-OS 

3.06E-06 

4.32E-09 

1.80E-09 

6.48E-06 

AT 
(days) 

(Careln) 

2S550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Careln 

Intake 

(mg/kg-d) 

5.02E-07 

2.18E-10 

2.65E-08 

1.29E-08 

4.49E-11 

4.81E-10 

NA 

5.83E-08 

3.96E-07 

7.31E-0.9 

8.72E-07 

NA 

NA 

O.OOE+OO 

1.60E-07 

1.03E-09 

2.15E-08 

NA 

8.33E-10 

NA 

1.54E-10 

2.28E-08 

3.07E-07 

1.09E-08 

1.54E-11 

6.41E-12 

2.31E-08 

8112198 



Major Construction/Utility Worker 

Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxA T) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs 

Chemical (mg/kg) 

Carbazole 0.53 

Carbon Disulfide 0.01 

Chi oro benzene 0.00 

4-Chloro-3-methylphenol 11.00 

Dibenzofuran (unsubstituted) 0.25 

Dibutyl phthalate 0.14 

1,1 - Dichloroethane 0.01 

1,2 - Dichloroethylene (mixed isomers) 15.00 

Dichloromethane (methylene chloride) 0.00 

Di(2 - ethylhexyl)phthalate (bis-ethylhe 4.40 

Di - n - octyl phthalate 0.08 

Ethyl benzene 0.72 

Methyl ethyl ketone (2-butanone) 0.21 

Methyl butyl ketone (MBK)(2-hexanone 0.03 

Methyl isobutyl ketone (MIBK)(4-methy 0.15 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0.65 

Acenaphthylene 0.76 

Anthracene 

Benz[a]anthracene 

Benzo[b]fluoranthene 

Benzo(g,h,i)perylene 

Benzo[k]fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 

Indeno[1,2,3-cd]pyrene 

2-Methylnaphthalene 

NIROPEXPa.xls 

0.64 

3.50 

3.60 

0.82 

1.30 

1.70 

1.70 

0.40 

5.60 

0.76 

1.10 

1.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

100E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

AF 

(mg/cm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.100 

0.050 

0.050 

NA 

0.100 

0.100 

0.050 

0.050 

0.050 

0.050 

0.100 

0.050 

0.100 

NA 

0.050 

0.050 

NA 

0.100 

0.130 

0.130 

NA 

0.130 

0.130 

0.130 

0.130 

0.130 

0.100 

0.130 

NA 

EF 

(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 
(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

9.54E-07 

1.26E-08 

O.OOE+OO 

NA 

4.50E-07 

2.52E-07 

9.90E-09 

1.35E-05 

O.OOE+OO 

3.96E-06 

1.51E-07 

6.48E-07 

3.78E-07 

NA 

1.35E-07 

5.85E-07 

NA 

1.15E-06 

8.19E-06 

8.42E-06 

NA 

3.04E-06 

3.98E-06 

3.98E-06 

9.36E-07 

1.31E-05 

1.37E-06 

2.57E-06 

NA 

AT 
(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

3.40E-09 

4.49E-ll 

O.OOE+OO 

NA 

1.60E-09 

8.98E-l0 

3.53E-11 

4.81E-08 

O.OOE+OO 

1.41E-08 

5.39E-l0 

2.31E-09 

1.35E-09 

NA 

4.81E-l0 

2.0BE-09 

NA 

4. 1 OE-09 

2.92E-OB 

3.00E-OB 

NA 

1.0BE-OB 

1.42E-OB 

1.42E-OB 

3.33E-09 

4.67E-OB 

4.B7E-09 

9. 17E-09 

NA 
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Major Construction/Utility Worker 

Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kg/mg) (mg/cm2) (day/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Naphthalene 2.30 4900 1.00E-OS 0.30 0.050 78 70 91 2.07E-OS 25550 7.37E-09 

Phenanthrene 5.00 4900 1.00E-OS 0.30 NA 78 70 91 NA 25550 NA 

Pyrene 4.80 4900 1.00E-OS 0.30 0.100 78 70 91 8.S4E-OS 25550 3.08E-08 

PCBs (Polychlorinated Biphenyls) 0.44 4900 1.00E-OS 0.30 0.150 78 70 91 1.19E-OS 25550 4.23E-09 

Pentachlorophenol 0.05 4900 1.00E-OS 0.30 0.250 78 70 91 2.25E-07 25550 8.01E-10 

Phenol 0.12 4900 1.00E-OS 0.30 0.800 78 70 91 1.73E-OS 25550 S.15E-09 

Styrene 0.05 4900 1.00E-OS 0.30 0.050 78 70 91 4.8SE-08 25550 1.73E-10 

Tetrachloroethylene (PCE) 0.7S 4900 1.00E-OS 0.30 0.050 78 70 91 S.84E-07 25550 2.44E-09 

Toluene 1.00 4900 1.00E-OS 0.30 0.050 78 70 91 9.00E-07 25550 3.21E-09 

1 ,1 ,1 - Trichloroethane O.OS 4900 1.00E··OS 0.30 0.050 78 70 91 5.04E-08 25550 1.80E-10 

Trichloroethylene (TCE) 1.10 4900 1.00E-OS 0.30 0.050 78 70 91 9.90E-07 25550 3.53E-09 

Xylenes (mixed) 7.30 4900 100E-OS 0.30 0.050 78 70 91 S.57E-OS 25550 2.34E-08 
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Major Construction/Utility Worker 

Major Construction Worker Table 3. Calculation of subchronic average air concentration 
Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (daylyr) (days) Air Conc (days) Air Conc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganics 

Aluminum 7830.00 0.00000004 78 91 2.68E-04 25550 9.56E-04 

Antimony 3.40 0.00000004 78 91 1.17E-07 25550 4.15E-07 

Arsenic 13.80 0.00000004 78 91 4.73E-07 25550 1.69E-06 

Barium 201.00 0.00000004 7B 91 6.89E-06 25550 2.45E-05 

Beryllium 0.70 0.00000004 78 91 2.40E-OB 25550 8.55E-OB 

Cadmium 0.75 0.00000004 78 91 2.57E-08 25550 9.16E-OB 

Calcium 46500.00 0.00000004 78 91 1.59E-03 25550 5.68E-03 

Chromium III 91.00 0.00000004 78 91 3.12E-06 25550 1.11E-05 

Chromium VI 618.00 0.00000004 78 91 2.12E-05 25550 7.55E-05 

Cobalt 11.40 0.00000004 78 91 3.91E-07 25550 1.39E-06 

Copper 1360.00 0.00000004 78 91 4.66E-05 25550 1.66E-04 

Iron 48400.00 0.00000004 78 91 1.66E-03 25550 5.91E-03 

Lead 733.00 0.00000004 78 91 2.51E-05 25550 8.95E-05 

Magnesium 20000.00 0.00000004 78 91 6.86E-04 25550 2.44E-03 

Manganese 2490.00 0.00000004 7B 91 8.54E-05 25550 3.04E-04 

Mercury (inorganic) 0.32 5.02E-04 0.00000004 78 91 1.3BE-04 25550 4.91E-04 

Nickel 33.50 0.00000004 78 91 1.15E-06 25550 4.09E-06 

Potassium 1350.00 0.00000004 78 91 4.63E-05 25550 1.65E-04 

Selenium 1.30 0.00000004 78 91 4.46E-08 25550 1.59E-07 

Sodium 487.00 0.00000004 78 91 1.67E-05 25550 5.95E-05 

Thallium 0.24 0.00000004 78 91 8.23E-09 25550 2.93E-OB 

Vanadium 35.60 0.00000004 78 91 1.22E-06 25550 4.35E-06 

Zinc 479.00 0.00000004 78 91 1.64E-05 25550 5.85E-05 

Organics 

Acetone 1.70 B.50E-04 0.00000004 78 91 1.24E-03 25550 4.41E-03 

Benzene 0.02 6.24E-03 0.00000004 78 91 1.28E-04 25550 4.57E-04 

Bromomethane (methyl bromide) 0.00 5.41 E-03 0.00000004 78 91 9.27E-06 25550 3.30E-05 

Butyl benzylphthalate 3.60 0.00000004 78 91 1.23E-07 25550 4.40E-07 

Carbazole 0.53 0.00000004 78 91 1.82E-08 25550 6.47E-OB 
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Major Construction/Utility Worker 

Major Construction Worker Table 3. Calculation of subchronic average air concentration 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (day/yr) (days) Air Conc (days) Air Conc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Carbon Disulfide 0.01 1.04E-02 0.00000004 78 91 1.24E-04 25550 4.43E-04 

Chlorobenzene 0.00 2.37E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

4-Chloro-3-methylphenol 11.00 0.00000004 78 91 3.77E-07 25550 1.34E-06 

Dibenzofuran (unsubstituted) 0.25 0.00000004 78 91 8.57E-09 25550 3.05E-08 

Dibutyl phthalate 0.14 0.00000004 78 91 4.80E-09 25550 1.71E-08 

1,1 - Dichloroethane 0.01 7.21E-03 0.00000004 78 91 6.80E-05 25550 2.42E-04 

1,2 - Dichloroethylene (mixed isomers) 15.00 6.63E-03 0.00000004 78 91 8.53E-02 25550 3.04E-01 

Dichloromethane (methylene chloride) 0.00 7.72E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Di(2 - ethylhexyl)phthalate (bis-ethylhe 4AO 0.00000004 78 91 1.51 E-07 25550 5.37E-07 

Di - n - oetyl phthalate 0.08 3.10E-07 0.00000004 78 91 2.52E-08 25550 8.97E-08 

Ethyl benzene 072 4.32E-03 0.00000004 78 91 2.66E-03 25550 9.49E-03 

Methyl ethyl ketone (2-butanone) 0.21 8.68E-04 0.00000004 78 91 1.56E-04 25550 5.57E-04 

Methyl butyl ketone (MBK)(2-hexanon 0.03 0.00000004 78 91 8.91E-10 25550 3.17E-09 

Methyl isobutyl ketone (MIBK)(4-meth 0.15 7.26E-04 0.00000004 78 91 9.34E-05 25550 3.33E-04 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0.65 3.54E-04 0.00000004 78 91 1.97E-04 25550 7.02E-04 

Acenaphthylene 0.76 7.34E-05 0.00000004 78 91 4.78E-05 25550 1.70E-04 

Anthracene 0.64 3AOE-05 0.00000004 78 91 1.86E-05 25550 6.64E-05 

Benz[a)anthracene 3.50 0.00000004 78 91 1.20E-07 25550 4.27E-07 

Benzo[b)fluoranthene 3.60 0.00000004 78 91 1.23E-07 25550 4.40E-07 

Benzo(g ,h, i)perylene 0.82 0.00000004 78 91 2.81E-08 25550 1.00E-07 

Benzo[k)fluoranthene 1.30 0.00000004 78 91 4.46E-08 25550 1.59E-07 

Benzo(a)pyrene 1.70 0.00000004 78 91 5.83E-08 25550 2.08E-07 

Chrysene 1.70 0.00000004 78 91 5.83E-08 25550 2.08E-07 

Dibenz[ah)anthracene OAO 0.00000004 78 91 1.37E-08 25550 4.88E-08 

Fluoranthene 5.60 0.00000004 78 91 1.92E-07 25550 6.B4E-07 

Fluorene 0.76 6.70E-05 0.00000004 78 91 4.37E-05 25550 1.55E-04 

Indeno[1,2,3-cd)pyrene 1.10 0.00000004 78 91 3.77E-08 25550 1.34E-07 

2-Methylnaphthalene 1.00 0.00000004 78 91 3.43E-08 25550 1.22E-07 

Naphthalene 2.30 7.15E-04 0.00000004 78 91 1.41E-03 25550 5.02E-03 

Phenanthrene 5.00 0.00000004 78 91 1.71E-07 25550 6.11E-07 
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Major Construction/Utility Worker 

Major Construction Worker Table 3. Calculation of subchronic average air concentration 

Cs lNF lIPEF EF AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (daylyr) (days) Air Conc (days) Air Cone 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pyrene 4.80 4.27E-06 0.00000004 78 91 1.77E-05 25550 6.32E-05 

PCBs (Polychlorinated Biphenyls) 0.44 0.00000004 78 91 1.51 E-08 25550 5.37E-08 

Pentachlorophenol 0.05 0.00000004 78 91 1.71 E-09 25550 6.11E-09 

Phenol 0.12 0.00000004 78 91 4.11E-09 25550 1.47E-08 

Styrene 0.05 1.79E-03 0.00000004 78 91 8.29E-05 25550 . 2.95E-04 

Tetrachloroethylene (PCE) 0.76 4.17E-03 0.00000004 78 91 2.72E-03 25550 9.68E-03 

Toluene 1.00 3.65E-03 0.00000004 78 91 3.13E-03 25550 1.12E-02 

1,1,1 - Trichloroethane 0.06 3.11E-03 0.00000004 78 91 1.49E-04 25550 5.32E-04 

Trichloroethylene (TCE) 1.10 5.76E-03 0.00000004 78 91 5.43E-03 25550 1.93E-02 

Xylenes (mixed) 7.30 3.27E-03 0.00000004 78 91 2.05E-02 25550 7.29E-02 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 
Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical SubRro Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRfC AirConc Total Pathway 

(mgl1cg-d) (mgl1cg/d) MF(a) HQ (mgl1cg/d) AF(b) HQ (mg/m3) (mg/m3) HQ HQ 

Inorganlcs 

Aluminum l.ooE+OO 4.60E-02 100 0046 77% 1.41E-04 0.01 0.014 23% NA 2.6BE-04 0.060 

Antimony 4.ooE-04 2.ooE-OS 1.00 O.OSO 93% 6.12E-OB O.OS 0.003 6% 2.00E-04 1.17E-07 0.001 1% 0.054 

Arsenic 3.00E-04 B.llE-OS 1.00 0.270 91% 7.4SE-06 0.90 0.02B 9% NA 4.73E-07 0.29B 

Barium 7.00E-02 UBE-03 1.00 0.017 B7% 3.62E-06 O.OS 0.001 S% S.ooE-03 6.B9E-06 0.001 7% 0.019 

Beryllium S.ooE-03 4.11E-06 1.00 0001 77% 1.2SE-OB 0.01 0.000 23% NA 2.40E-OB 0.001 

Cadmium 1.00E-03 4.41E-06 1.00 0.004 94% 1.3SE-07 1.00 0.000 3% 2.00E-04 2.S7E-OB 0.000 3% O.OOS 

Calcium NA 2.73E-Ol NA NA NA NA I.S9E-03 

Chromium III 1.00E+OO S.3SE-04 1.00 0.001 62% 1.64E-OS 0.05 0.000 38% NA 3.12E-06 0.001 

Chromium VI 2.00E-02 3.63E-03 1.00 0.IB2 13% 1.11E-04 O.OS 0.111 B% 2.00E-OS 2.12E-OS 1.0S9 7B% 1.3S2 

Cobalt 6.00E-02 6.70E-05 100 0.001 B% 2.0SE-06 0.50 0.000 0% 3.00E-OS 3.91E-07 0.013 92% 0.014 

Copper 3.70E-02 7.99E-03 . 1.00 0216 9S% 2ASE-04 0.60 0.011 S% NA 4.66E-OS 0.227 

Iron NA 2.B4E-Ol NA NA NA NA 1.66E-03 

Lead NA 4.31E-03 000 NA 0.00 NA 2.S1E-05 

Magnesium NA 1.1BE-01 000 O.OOE+OO 0.00 NA S.B6E-04 

Manganese 1.40E-OI 1.46E-02 1.00 o lOS 94% 4.4BE-OS O.OS 0.006 6% NA B.54E-OS 0.111 

Mercury (inorganic) 3.00E-03 I.BBE-06 100 0001 0% 2.BBE-07 0.20 0.000 0% 3.00E-04 1.3BE-04 0.4S9 100% 0.460 

Nickel 2.00E-02 1.97E-04 100 0010 62% 6.03E-06 0.05 0.006 3B% NA 1.1SE-OS O.o1B 

Potassium NA 7.93E-03 NA NA NA NA 4.63E-OS 

Selenium S.OOE-03 7.64E-06 1.00 0.002 97% 2.34E-07 0.90 0.000 3% NA 4.46E-OB 0.002 

Sodium NA 2.B6E-03 NA NA NA NA I.S7E-OS 

Thallium B.OOE-04 1.41E-06 100 0.002 97% 4.32E-OB 0.90 0.000 3% NA B.23E-09 0.002 

Vanadium 7.00E-03 2.09E-04 1.00 0.030 77% 6.4IE-OS 0.10 0.009 23% NA 1.22E-OS 0.039 

Zinc 3.00E-OI 2.B2E-03 1.00 0.009 91% B.62E-OS 0.30 0.001 9% NA 1.64E-OS 0.010 

Organics 

Acetone l.ooE+OO 9.99E-06 1.00 0.000 19% 3.OSE-OS 0.90 0.000 6% 3.IOE+OI 1.24E-03 0.000 7S% 0.000 

Benzene NA 1.4IE-07 1.00 4.32E-09 0.90 S.ooE-02 1.2BE-04 0.002 100% 0.002 

Bromomethane (methyl bromide) 3.00E-03 1.1BE-OB 1.00 0.000 B% I.BOE-09 0.90 0.000 1% 2.00E-OI 9.27E-OS 0.000 91% 0.000 

Butyl benzylphthalate 2.00E+00 2.12E-OS 1.00 0.000 7S% S.4BE-OS 0.90 0.000 25% NA 1.23E-07 0.000 

Carbazole NA 3.12E-06 1.00 9.54E-07 0.90 NA I.B2E-OB 

Carbon Disulfide 1.00E-OI B.23E-OB 1.00 0.000 0% 1.26E-OB 0.90 0.000 0% 7.ooE-01 1.24E-04 0.000 99% 0.000 

Chlorobenzene 4.00E-Ol O.OOE+oo 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIV/OI 2.00E-OI O.OOE+OO 0.000 IIDIV/o! 0.000 

4-Chloro-3-methylphenol NA 6.47E-OS NA NA NA NA 3.77E-07 

Dibenzofuran (unsubstituled) 4.00E-03 IA7E-OS 100 0.000 7S% 4.50E-07 0.90 0.000 2S% NA B.S7E-09 0.000 

Dibutyl phthalate 1.00E+00 B.23E-07 1.00 0.000 7S% 2.S2E-07 0.90 0.000 25% NA 4.BOE-09 0.000 

1,1 - Dichloroethane I.OOE+OO 5.47E-OB 1.00 0.000 0% 9.90E-09 0.90 0.000 0% S.OOE+OO 6.BOE-OS 0000 99% 0.000 

1,2 - Dichloroethylene (mixed isomers) 9.ooE-03 B.B2E-OS 1.00 0.010 B% 1.3SE-OS 0.90 0.002 1% B.ooE-OI B.S3E-02 0.107 90% 0.118 

Dichloromethane (methylene chloride) 6.00E-02 O.OOE+OO 1.00 0000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIV/o! 1.00E-OI O.OOE+OO 0.000 IIDIV/OI 0.000 

Di(2 - ethylhexyl)phthalate (bis-ethylhex 2.00E-02 2.S9E-OS 1.00 0.001 B2% 3.96E-OS 0.70 0.000 lB% NA 1.5IE-07 0.002 
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Major Construction/Utility Worker 

Major Construction Worker Table 4. Subchronic Noncancer Assessment 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % 

Chemical SubRfD Ingestion Ingestion Ingestion Total Contact Dose Conlae! Total SubRfC AirConc Total 

(mg/kg·d) (mg/kgld) MF(a) HQ (mg/kgld) AF(b) HQ (mgim3) (mgim3) HQ 

Di - n - octyl phthalate 2.00E-02 4.94E-07 1.00 0000 75% 1.51E-07 0.90 0.000 25% NA 2.52E-OB 

Ethyl benzene 1.00E-Ol 423E-06 100 0000 2% 6ABE-07 0.B5 0.000 0% 1.30E+00 2.66E-03 0.002 9B% 

Methyl ethyl ketone (2-butanone) 2.00E+00 1.23E-06 1.00 0.000 0% 3.7BE-07 0.90 0.000 0% 1.00E+00 1.56E-04 0.000 99% 

Methyl butyl ketone (MBK)(2-hexanone) NA 1.53E-07 NA NA NA NA B.91E-l0 

Methyl Isobutyl ketone (MIBK)(4-methyl B.OOE-Ol B.B2E-07 1.00 0.000 1% 1.35E-07 0.90 0.000 0% B.OOE-Ol 9.34E-OS 0.000 99% 

PAHs (polynuclear Aromatic Hydrocarbons) 

Acenaphthene 6.00E-Ol 3.B2E-06 1.00 0.000 B4% 5.B5E-07 O.BO 0.000 16% NA 1.97E-04 

Acenaphthylene NA 4.47E-06 NA NA NA NA 4.7BE-05 

Anthracene 3.00E+00 3.76E-06 1.00 0.000 72% 1.15E-06 O.BO 0.000 2B% NA I.B6E-05 

Benz(a)anthracene NA 2.06E-05 1.00 B.19E-06 O.BO NA 1.20E-07 

Benzo(b)ftuoranthene NA 2.12E-05 1.00 BA2E-06 O.BO NA 1.23E-07 

Benzo(g.h.i)perylene NA 4.B2E-06 NA NA NA NA 2.B1E-OB 

Benzo(k)ftuoranthene NA 7.64E-06 1.00 3.04E-06 O.BO NA 4.46E-OB 

Benzo(a)pyrene NA 9.99E-06 1.00 3.9BE-06 O.BO NA 5.B3E-OB 

Chrysene NA 9.99E-06 1.00 3.9BE-06 O.BO NA 5.B3E-OB 

Dibenz(ah)anthracene NA 2.35E-06 1.00 9.36E-07 O.BO NA 1.37E-OB 

Fluoranthene 4.00E-Ol 3.29E-05 1.00 0000 67% 1.31E-05 O.BO 0000 33% NA 1.92E-07 

Fluorene 4.00E-Ol 4.47E-06 1.00 0.000 72% 1.37E-06 O.BO 0.000 2B% NA 4.37E-OS 

Indeno(1.2.3-cd)pyrene NA 6.47E-06 1.00 2.57E-06 O.BO NA 3.77E-DB 

2-Methylnaphthalene NA 5.BBE-06 NA NA NA NA 3.43E-DB 

Naphthalene 2.00E-02 1.35E-05 1.00 0.001 16% 2.07E-06 O.BO 0.000 3% 4.00E-Ol 1.41E-03 0.004 Bl% 

Phenanthrene NA 2.94E-05 NA NA NA NA 1.71E-07 

Pyrene 3.00E-Ol 2.B2E.05 1.00 0000 32% B.B4E-06 O.BO 0.000 12% 1.10E-Ol 1.77E·05 0.000 55% 

PCBs (Potychlorinated Biphenyls) 5.00E-OS 2.59E-06 1.00 0.052 66% 1.19E-06 0.90 0.026 34% NA 1.SlE-OB 

Pentachlorophenol 3.00E-02 2.94E-07 1.00 0.000 37% 2.25E-07 0.90 0.000 31% 2.00E·04 1.71E-09 0.000 32% 

Phenol 6.00E-Ol 7.0SE-07 1.00 0.000 27% 1.73E-06 0.90 0.000 73% NA 4.11E-09 

Styrene 2.00E-Ol 3. 17E-07 1.00 0.000 S% 4.B6E-OB 0.90 0.000 1% 3.00E+00 8.29E-OS 0.000 94% 

Tetrachloroethylene (PC E) 1.00E-Ol 4.47E-06 1.00 0.000 BS% 6.B4E-07 0.90 0.000 lS% 4.00E-Ol 2.72E-03 

Toluene 2.00E+00 S.BBE-06 1.00 0.000 0% 9.00E-07 0.90 0.000 0% 1.00E+00 3.13E-03 0.003 100% 

1.1.1 • Trichloroethane 3.S0E-02 3.29E-07 1.00 0.000 19% S.04E-OB 0.90 0.000 3% 4.00E+00 1.49E-04 0.000 77% 

Trichloroethylene (TCE) 2.00E-03 6.47E-06 1.00 0.003 22% 9.90E-07 0.90 0.001 4% S.OOE-Ol S.43E-03 0.011 74% 

Xylenes (mixed) 2.00E-Ol 4.29E-OS 1.00 0.000 3% B.S7E-06 0.90 0.000 1% 3.00E+00 2.0SE-02 0.007 98% 

. . 
Subchronlc tQ)(JClty values were not avaIlable lor N. Cd. Co. dlbenzofuran. dl(ethylhexyl)phthalate. ethylbenzene. styrene. pyrene. pentachlorophenol. tetrachloroethylene. and 1.1.1 trichloroethane . 

Chronic toxicity values. if available. were utilized as surrogate values. SCREENING HI = 
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Major Construction Worker Table 5. Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalalion Eslimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mg/kg-d)-l (mg/kg/d) AAF ECR (mg/kg/d) AF(b) ECR (ug/m3) (ug/m3) ECR Total 

Inorganics 

Aluminum NA 1.64E·04 100 5.02E-07 0.01 NA 9.56E-04 

Antimony NA 7.12E-OB 1.00 2.1BE-l0 0.05 NA 4.1SE-07 

Arsenic 1.S0E+00 2B9E-07 100 4.33E·07 89% 2.6SE-OB 0.90 4.42E-OB 9% 4.ooE-03 1.69E-OS 6.74E-09 1% 4.84E-07 

Barium NA 4.21E-06 100 1.29E-OB O.OS NA 2.4SE-OS 

Beryllium NA 1.47E-OB 1.00 4.49E·ll 0.01 2.40E-03 B.S5E-OB 2.0SE-l0 100% 2.0SE-l0 

Cadmium NA 1.S7E-OB 1.00 4.B1E-l0 1.00 1.BOE-03 9.16E-OB 1.6SE-l0 100% 1.6SE-l0 

Calcium NA 9.73E-04 NA NA NA NA S.6BE-03 

Chromium III NA 1.90E-OS 1.00 S.B3E·OB 0.05 NA 1.11E-OS 

Chromium VI NA 1.29E-OS 1.00 3.96E-07 O.OS 1.20E-02 7.SSE-OS 9.OSE-07 100% 9.OSE-07 

Coball NA 2.39E-07 1.00 7.31E-09 0.50 NA 1.39E-OS 

Copper NA 2.BSE-OS 100 B.72E-07 0.60 NA 1.66E-04 

Iron NA 101E-03 NA NA NA NA S.91E-03 

Lead NA 1.S3E-OS 0.00 NA 0.00 NA B.9SE-OS 

Magnesium NA 4.19E·04 0.00 O.OOE+oo 0.00 NA 2.ME-03 

Manganese NA S.21E-05 1.00 1.60E-07 O.OS NA 3.04E-04 

Mercury (inorganic) NA 6.70E-09 1.00 1.03E-09 0.20 NA 4.91E-04 

Nickel NA 7.01E-07 1.00 2.15E-OB O.OS 4.BOE·04 4.09E-OS 1.96E-09 100% 1.96E-09 

Potassium NA 2.B3E-OS NA NA NA NA 1.65E-04 

Selenium NA 2.72E-OB 1.00 B.33E-l0 0.90 NA 1.59E-07 

Sodium NA 1.02E-05 NA NA NA NA 5.95E-05 

Thallium NA 5.02E-09 1.00 1.ME-l0 0.90 NA 2.93E-OB 

Vanadium NA 7.45E-07 1.00 2.2BE-OB 0.10 NA 4.35E-06 

Zinc NA 1.ooE-05 1.00 3.07E-07 0.30 NA S.BSE-05 

Organics 

Acetone NA 3. 56E-OB 1.00 1.09E-OB 0.90 NA 4.41E-03 O.ooE+oo 

Benzene 2.90E-02 S.02E-l0 1.00 1.46E-ll 0% 1.ME-l1 0.90 4.96E-13 0% B.30E-06 4.S7E-04 3.BOE-09 100% 3.B1E-09 

Bromomethane (methyl bromide) NA 4.19E-ll 1.00 6.41E-12 0.90 NA 3.30E-05 

Butyl benzylphthalate NA 7.ME-OB 1.00 2.31E-OB 0.90 NA 4.4DE-07 

Carbazole 2.00E-02 l.l1E-OB 1.00 2.22E-l0 7S% 3.40E-09 0.90 7.SSE-ll 25% NA 6.47E-OB 2.97E-l0 

Carbon Disulfide NA 2.93E-l0 1.00 4.49E-l1 0.90 NA 4.43E-04 

Chlorobenzene NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

4-ChlorO-3-methylphenol NA 2.30E-07 NA NA NA NA 1.34E-OS 

Dibenzofuran (unsubstituted) NA 5.23E-09 1.00 1.60E-09 0.90 NA 3.05E-OB 

Dibutyt phthalate NA 2.93E-09 1.00 B.9BE·l0 0.90 NA 1.71E-OB 

1 ,1 - Dichloroethane 5.70E-03 2.30E-l0 1.00 131E-12 0% 3.53E-l1 0.90 2.23E-13 0% 1.60E-06 2.42E-04 3.B7E-l0 100% 3.B9E-l0 

1,2 - Dichloroethylene (mixed Isomers) NA 3.14E-07 1.00 4.01E-OB 0.90 NA 3.04E-Ol 

Dichloromethane (methylene chloride) 7.ooE-03 O.OOE+oo 1.00 O.OOE+oo 'DIV/O! O.ooE+oo 0.90 O.ooE+oo 'DIV/o! 4.70E-07 O.ooE+oo O.ooE+oo .DIV/o! O. ooE +00 

Di(2 - ethylhexyl)phthalate (bis-ethylhex 1.40E-02 9.21E-OB 1.00 1.29E-09 B2% 1.41E-06 0.70 2.B2E-l0 lB% 4.ooE-OS 5.37E-07 2.15E-12 0% 1.57E·09 
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Major Construction/Utility Worker 

Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF Air Conc Total Pathway 

(mglkg-d)-1 (mglkgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Di - n - oetyl phthalate NA 1.76E-09 1.00 S.39E-l0 0.90 NA S.97E-OS 

Ethyl benzene NA I.SIE-OB 1.00 2.31E-09 O.SS NA 9.49E-03 

Methyl ethyl ketone (2-butanone) NA 4.40E-09 1.00 1.3SE-09 0.90 NA S.S7E-04 

Methyl butyl ketone (MBK)(2-hexanone) NA S.44E-l0 NA NA NA NA 3. 17E-09 

Methyl isobutyl ketone (MIBK)(4-methyl NA 3.14E-09 1.00 4.S1E-l0 0.90 NA 3.33E-04 

PAHs (polynuclear Aromatic Hydrocarbons) 

Acenaphthene NA 1.36E-OB 1.00 2.0BE-09 O.BO NA 7.02E-04 

Acenaphthylene NA I.S9E-OB NA NA NA NA 1.70E-04 

Anthracene NA 1.34E-OB 1.00 4.10E-09 O.BO NA 6.64E-OS 

Benz[a)anthracene 7.30E-Ol 7.33E-OB 1.00 S.3SE-OB 67% 2.92E-OB O.BO 2.66E-OB 33% 1.70E-04 4.27E-07 7.27E-l1 0% B.02E-08 

Benzo[b)ftuoranthene 7.30E-Ol 7.54E-OB 1.00 S SOE-OB 67% 3.00E-OB O.BO 2.74E'{)B 33% 1.70E-04 4.40E'{)7 7.47E-ll 0% B.2SE-08 

Benzo(g,h,i)perylene NA 1.72E-OB NA NA NA NA 1.00E-07 

Benzo[k)ftuoranthene 7.30E-02 272E-OB 1.00 199E·09 67% 1.0BE-OB O.BO 9.B9E-l0 33% 1.70E-OS 1.S9E-07 2.70E-12 0% 2.9SE-09 

Benzo(a)pyrene 7.30E+OO 3.S6E-OB 1.00 2.60E-07 67% 1.42E-OB O.BO 1.29E-07 33% 1.70E-03 2.0SE-07 3.S3E-l0 0% 3.S9E'{)7 

Chrysene 7.30E-03 3.S6E-OB 1.00 2.60E-l0 67% 1.42E-OB O.BO 1.29E-l0 33% 1.70E-06 2.0BE-07 3.S3E-13 0% 3.B9E-l0 

Dibenz[ ah )anthracene 7.3QE+00 B.37E-09 1.00 6 lIE-DB 67% 3.33E-09 O.BO 3.04E-OB 33% 1.70E-03 4.BBE-OS B.30E-ll 0% 9.16E-08 

Fluoranthene NA 1.17E-07 1.00 4.67E-OB O.BO NA 6.B4E-07 

Fluorene NA 1.S9E-OB 1.00 4.B7E-09 O.BO NA 1.SSE-04 

Indeno[I,2,3-cd)pyrene 7.30E-Ol 230E-OB 1.00 1.6BE-OB 67% 9.17E-09 O.BO B.37E-09 33% 1.70E-04 1.34E-07 2.2SE-ll 0% 2.S2E-OS 

2-Methylnaphthalene NA 2.09E-OB NA NA NA NA 1.22E-07 

Naphthalene NA 4.B1E-OB 1.00 7.37E-09 O.BO NA S.02E-03 

Phenanthrene NA 1.0SE-07 NA NA NA NA 6.11E-07 

Pyrene NA 1.00E-07 1.00 3.0SE-OB O.BO NA 6.32E-OS 

PCBs (Polychlorinated Biphenyls) 2.00E+00 9.21E-09 1.00 I.B4E-OB 66% 4.23E-09 0.90 9.40E-09 34% 2.20E'{)3 S.37E-OS 1.lSE-l0 0% 2.79E-08 

Pentachlorophenol 1.20E-Ol 1.0SE-09 1.00 1.26E-l0 54% B.01E-l0 0.90 1.07E-l0 46% 3.40E'{)S 6.11E-09 2.0BE-13 0% 2.33E-l0 

Phenol NA 2.S1E-09 1.00 6.1SE-09 0.90 NA 1.47E-OB 

Styrene 3.00E-02 1.13E-09 1.00 3.39E-l1 16% 1.73E-1O 0.90 S.77E-12 3% S.70E-07 2.9SE-04 1.BBE-l0 Sl% 2.0BE-l0 

Tetrachloroethylene (PC E) 5.20E-02 1.59E-OB 1.00 B.27E-l0 54% 2.44E-09 0.90 1.41E-l0 9% S.SOE-08 9.6SE-03 S.62E-l0 37% 1.53E-09 

Toluene NA 2.09E-OB 1.00 3.21E-09 0.90 NA 1.12E-02 

1,1,1 - Trichloroethane NA 1.17E-09 1.00 1.BOE-l0 0.90 NA S.32E-04 

Trichloroethylene (TCE) 1.10E-02 2.30E-OB 1.00 2.S3E-l0 1% 3.53E-09 0.90 4.31E-l1 0% 1.70E-06 1.93E-02 3.29E-OB 99% 3.32E-08 

Xylenes (mixed) NA I.S3E-07 1.00 2.34E-OB 0.90 NA 7.29E-02 

ECR = Excess Cancer RIsk 

TOTAL ECR = 2.13E-06 
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Minor Construction/Utility Worker 

Minor Construction/Utility Worker - Chronic Ingestion of Soil Exposure 

Variable Definition 

Cs Soil Concentration (mglkg) 

IR Ingestion Rate (mg soillday) 

CF Conversion Factor (kglmg) 

FI Fraction ingested from 

contaminated area 

EF Exposure Frequency (daylyr) 

ED Exposure duration (years) 

BW Body weight (kg) 

AT Averaging Time (days) 

NA = Not available 

C = Central Tendency Value 

U = Upper Bound Value 

NIROPEXPa.XLS 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Value Utilized Percentile 

Cs (back·calculated) 

200 C 

100E·06 

1.00 U 

80 C 

25 U 

70 C 

9125 

25550 

RationalelReference 

Based on site specific information 

exposure 

95th percentile worker tenure (8 yrs - mean) 

US Dept. Labor. Bureau of Labor Statistics. 1991 

EPA 1989b 

Noncancer Evaluation AT = exposure duration 

Cancer Evaluation AT = 70 year lifetime 
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Minor Construction/Utility Worker 

Minor Constsruction/Utility Worker - Chronic Dermal Contact with Soil Exposure 

Variable 

Cs 

CF 

SA 

AF 

ABS 

EF 

ED 

BW 

AT 

NA = Not available 

Definition 

Soil Concentration 

Conversion Factor (kg/mg) 

Skin surface area potentially in 

contact with dusUsoil (cm2) 

Skin Adherence factor (mg/cm2) 

Absorption factor 

Exposure Frequency (day/yr) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging time (days) 

C = Central Tendency Value 

U = Upper Bound Value 

NIROPEXPa.XLS 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Variable Ulilized Percentile 

Cs back-calculated 

1.00E-06 

4900 C 

0.3 C 

Chemical Specific 

80 NA 

25 U 

70 C 

9125 

25550 

M = between Central Tendency and Upper Bound Values 

Rationale/Reference 

25% of ave total body surface area (19400 cm2) 

(equivalent to hands, arms and part of head) 

Outdoor worker (Kissel et aI., as cited in EPA 1995 Draf 

EPA 1992) 

Assume 5 d/wk for 5 mon/yr (e.g.,May - Sept) 

minus precipitation days (1 dlwk) 

95th percentile worker tenure (8 yrs - mean) 

US Dept. Labor. Bureau of Labor Statistics. 1991 

Noncancer Evaluation AT = exposure duration 

Cancer Evaluation AT = 70 year lifetime 
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Minor Construction/Utility Worker 

Minor Construction/Utility Worker - Calculation of Chronic Volatilization Factor (VF) 

VF (m'/kg) = (O/C) x [(314 x D. x T)"7/(2 x rbX D,)) x 10-' m'lcm' 

Variable Definition Variable Ulilized 

VF Volatilization Factor (m3Ikg) back-c3lculated 

(O/C) Inverse of the mean concentration at the center of a 6103 

source (g1m2-s per kg/m3) (use site-specific 

area ~ available) 

Da Apparent Diffusivity (em'/s) Chemical Specific 

= (((0,"'''' x Di x H') + (0."" x Ow» I n'j/(Pb x K" + O. + 0, x H') 

O. Water filled soil porosity 0_15 

= (fm x Pb) 

0, Air filled soil porosity 028 

=n -0. 
n Total soil porosity 0.43 

=1 - (p';p,) 

fm Soil moisture content (em'-water/g-soil) 0.1 

Pb Dry soil bulk density (g/cm') 1.5 

p, Soil particle density (g/em') 2.65 

Di Diffusivity in air (em2ls) Chemical Specific 

Ow Diffusivity in water (cm2/s) Chemical Specific 

H Henry's constant ( atm - m3/mol) Chem ical Specific 

H' dimensionless Henry's constant Chemical Specific 

= H x 41 

K" Soil-water part ilion coefficient (em'/g) Chemical Specific 

=K..,x foe 

K.., Organic carbon partition coefficient (cm'/g) Chem ical Specific 

foe Organic carbon content of soil 0.005 

T Exposure interval (5) 7.88E+08 

NIROPEXP •• XLS 

RationalelReference 

EPA Technical Background Document for SSLs (1996) 

Annual Estimate OIC value for Minneapolis for a 5 acre source 

EPA Region IX PRG table 

Calculaled 

Calculaled 

Calculated 

Default, use site specific ~ available. 

EPA Technical Background Documenl for SSLs (1996) 

(Use site-spernlC information ~ available) 

EPA Technical Background Document for SSLs (1996) 

(Use site-spernlC information ~ available) 

EPA Region IX PRG table 

EPA Region IX PRG table 

EPA Region IX PRG table 

Calculated 

Calculated 

EPA Region IX PRG table 

Default, use site specific ~ available. 

Assumes 350 days/year because OIC is based on 

annual average. 
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Minor Construction/Utility Worker 

Minor Construction/Utility Worker - Calculation of Chronic Particulate Emission Factor (PEF) 

PEF (m'/kg) = (Q/e) X [(3600 sec/hr)/(0.036 X (1-V) X (U."IU,)' X F(x)) 

Variable 

PEF 

(a/C) 

V 

U, 

F(x) 

Definition 

Particulate Emission Factor (m'/kg) 

Inverse of the mean concentration at the center of a 

source (g/m2_s per kg/m') 

Fraction of vegetative cover 

Mean annual winds peed (m/s) 

Equivalent threshold value of winds peed at 7 meters (m/s) 

Function dependent upon Un/U, 

NIROPEXPa_XLS 

Variable Utilized 

3.83E+08 

61.03 

0.00 

4.92 

11.32 

0.194 

Rationale/Reference 

EPA Technical Background Document for SSLs (1996) 

Annual Estimate O/C value for Minneapolis for a 5 acre source 

(Use site-specific if available) 

Defaull. (Use Cowherd et al., 1985 and site data 

to develop site-specific value) 

Based on climatic data for Minneapolis/SI. Paul 

metropolitan area (use Cowherd et al., 1985 and site 

data to develop site-specific value) 

EPA Technical Background Document for SSLs (1996) 

Defaull. (Use Cowherd et al., 1985 and site data 

to develop site-specific value) 

EPA Technical Background Document for SSLs (1996) 

Derived using Cowherd et al., 1965 
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Minor ConstructionlUtility Worker 

Minor ConstructionlUtility Worker - Chronic Daily Air Concentration Estimation 

Variable 

Cs 

1NF 

lIPEF 

EF 

ED 

AT 

Noncancer Evaluation: 

Cancer Evaluation: 

Definition 

Soil Concentration 

Inverse of the volatiliaztion factor 

(kg/m3) 

Inverse of the particulate emission factor 

(kg/m3) 

Exposure Frequency (day/yr) 

Exposure duration (years) 

Averaging time (days) 

NA = Not available 

ADC (mg/m3) = [Cs x (1NF + 1/PEF) x EF x ED]/AT 

LADC (ug/m3) = [Cs x (1NF + 1/PEF) x EF x ED x 1000 ug/mg)/AT 

Variable Utilized Percentile 

Cs back-calculated 

Chemical specific calculation 

2.609SE-09 NA 

so 

25 U 

9125 

25550 

Rationale/Reference 

EPA Methodology 

Based on EPA 1995 SSL Technical Support Document. Information 

for Minneapolis. Assumes limited disturbance of soil due to wind 

erosion. May not be protective for dustry conditions (e.g., vehicle 

traffic). Use site-specific data if possible. 

VF and PEF utilize annual estimates. 

95th percentile worker tenure (S yrs - mean) 

US Dept. Labor. Bureau of Labor Statistics. 1991 

Noncancer Evaluation AT = exposure duration 

Cancer Evaluation AT = 70 year lifetime 

C = Central Tendency Value 

U = Upper Bound Value 

M = between Central Tendency and Upper Bound Values 
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Minor Construction/Utility Worker 

NIROPEXP- vLS 

Calculation of soil saturation limit (volatilization model is only applicable If Cs is < Csat) 

Variable 

Csat 

S 

9. 

H' 

H 

9. 

p, 

Csa! (mg/kg) = (Sip,) x [(K, x p,) + O. + (H' x 0,)] 

Definition 

Soil Saturation Concentration (mglkg) 

Solubility in water (mgn ) 

Soil bulk density (kgn) 

Soil water partition coefficient (Ilkg) 

= K..,xf~ 

Organic carbon partition coefficient (Ilkg) 

Organic carbon content of soil 

Water filled soil porosity (unitless) 

= fm x Pb 
Average unsaturated zone soil gravimetriC water content 

(kg waterlkg soil) 

Modified Henry's constant 

=41 xH 

Henry's constant ( atm - m3/mol) 

Air-filled soil porosity (unitless) 

= n -9. 

Total soil porosity (unitless) 

= 1 -pJp, 

Soil density or particulate density (kgn) 

Variable Utilized 

Csat back-calculated 

Chemical Specific 

15 

Chemical -SpecifclSite-Specific 

Chemical Specific 

0005 

0.150 

0.1 

Chemical Specific 

Chemical Specific 

0.28 

0.43 

2.65 

RationaielReference 

EPA Technical Background Document for SSLs (1996) 

(Use site-specific information if available) 

Default. use site specific if available. 

Calculated 

Default. Use Site SpecifiC information if available 

Calculated 

Calculated 

EPA Technical Background Document for SSLs (1996) 

(Use site-specific Information if available) 

Csat for each contaminant is the concentration at which the adsorptive limit of the soil plus the theoretical dissolution limit of the eonlaminant in the available soil moisture has been 

reached. Concentrations> Csat indicates '~ree phase" eontaminants within the soil matrix. The equalion presented here is a modification of the equation presented in Part BRAGS 

guidance. The above equation lakes into account the amount of eontaminantthat is in vapor phase in the pore spaces of the soil. 

spaces of the soil. 
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Minor Construction/Utility Worker 

VF (m3/kg) = (O/C) x [(3.14 x Da x T) 112/(2 X Pb X Da)] x 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2/s) (cm2/s) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 1.00E-01 1.10E-05 4.19E-05 2.20E+OO 1.10E-02 2.10E-05 1.56E+04 

Benzene 8.80E-02 9.80E-06 2.26E-03 6.50E+01 3.25E-01 5.50E-03 2.13E+03 

Bromomethane (methyl bromide) 1.00E-01 1.20E-05 1.70E-03 1.30E+02 6.50E-01 6.20E-03 2.46E+03 
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Minor Construction/Utility Worker 

VF (m3/kg) = (Q/C) x [(3.14 x D. x T) 112/(2 X Pb X 0.)1 X 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Di Dw Da Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2/s) (cm2/s) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Butyl benzylphthalate 

Carbazole 

Carbon Disulfide 1.10E-01 1.00E-OS 6.23E-03 S.40E+01 2.70E-01 1.20E-02 1.2SE+03 

Chlorobenzene 7.20E-02 6.S0E-06 3.27E-04 3.30E+02 1.6SE+OO 3.70E-03 S.60E+03 

4-Chloro-3-methylphenol 

Dibenzofuran (unsubstituted) 6.00E-02 1.00E-OS 4.S2E-OS 7.S0E+03 3.90E+01 1.30E-OS 4.76E+OS 

Dibutyl phthalate 

1,1 - Dichloroethane 9.10E-02 1.10E-OS 3.02E-03 3.00E+01 1.S0E-01 4.30E-03 1.S4E+03 

1,2 - Dichloroethylene (mixed isomers) 7.90E-02 1.10E-OS 2.SSE-03 S.90E+01 2.9SE-01 6.60E-03 2.00E+03 

Dichloromethane (methylene chloride) 1.00E-01 1.17E-OS 3.46E-03 S.SOE+OO 4.40E-02 2.60E-03 1.72E+03 

Di(2 - ethylhexyl)phthalate (bis-ethylhexyl phthalate) 

Di - n - octyl phthalate 1.S1E-02 3.SSE-06 S.S7E-12 S.OOE+07 4.00E+OS 6.6SE-OS 4.29E+07 

Ethyl benzene 790E-02 7.S0E-06 1.0SE-03 2.20E+02 1.10E+OO 7.90E-03 3.0SE+03 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.S0E-06 4.3SE-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.S3E+04 

Methyl butyl ketone (MBK)(2-hexanone) 

Methyl isobutyl ketone (MIBK)(4-meth 7.S0E-02 7.S0E-06 3.06E-OS 1.30E+02 6.S0E-01 1.40E-04 1.S3E+04 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 6.40E-02 7.70E-06 7.26E-06 4.60E+03 2.30E+01 1.20E-03 3.76E+04 

Acenaphthylene 4.39E-02 7.07E-06 3.13E-07 7.00E+03 3.S0E+01 1.14E-04 1.S1E+OS 

Anthracene S.SOE-02 7.70E-06 6.69E-OS 1.30E+04 6.S0E+01 3.40E-OS 3.91E+OS 

Benz[a]anthracene 

Benzo[b]fluoranthene 

Benzo(g, h, i)perylene 

Benzo[k]fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 6.10E-02 7.90E-06 2.60E-07 7.90E+03 3.9SE+01 7.70E-OS 1.9SE+OS 
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Minor Construction/Utility Worker 

VF (m3/kg) = (O/C) x [(3.14 x Da x Tr'2/(2 X Pb X Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2/s) (cm2/s) (cm3/g) (cm3/g) (atm-m3/ VF 
mol) (m3/kg) 

Indeno[1,2,3-cd]pyrene 

2-Methylnaphthalene 

Naphthalene 6.90E-02 7.50E-06 2.96E-05 1.30E+03 6.50E+OO 1.30E-03 1.B6E+04 

Phenanthrene 

Pyrene 2.70E-02 720E-06 1.06E-09 1.20E+05 6.00E+02 1.00E-05 3.11E+06 

PCBs (Polychlorinated Biphenyls) 

Pentachlorophenol 

Phenol 

Styrene 7.10E-02 B.OOE-06 1.B6E-04 3.60E+02 1.BOE+OO 2.30E-03 7.42E+03 

Tetrachloroethylene (PCE) 7.20E-02 B.20E-06 1.01E-03 6.60E+02 3.30E+OO 2.30E-02 3.1BE+03 

Toluene 7.BOE-02 B.60E-06 7.75E-04 2.60E+02 1.30E+OO 6.60E-03 3.64E+03 

1,1,1 - Trichloroethane B.OOE-02 B.BOE-06 5.61E-04 1.50E+02 7.50E-01 2.BOE-03 4.27E+03 

Trichloroethylene (TCE) B.10E-02 9. 1 OE-06 1.92E-03 1.30E+02 6.50E-01 B.90E-03 2.31E+03 

Xylenes (mixed) 7.20E-02 B.40E-06 6.22E-04 '2.40E+02 1.20E+OO 5.30E-03 4.06E+03 
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Minor ConstructionlUtility Worker 

Csat (mg/kg) = (S/pb) x [(~ x Pb) + ew + (H' x ea)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mg/l) (atm-m31 (mg/kg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 2.20E+OO 1.00E+06 2. 1 OE-05 111163 

Benzene 6.50E+01 1.80E+03 5.50E-03 842 

Bromomethane (methyl bromide) 1.30E+02 1.80E+04 6.20E-03 14366 
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Minor Construction/Utility Worker 

Csat (mg/kg) = (S/pb) x [(~ x Pb) + ew + (H' x ea)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mg/l) (atm-m31 (mg/kg) 

mol) 

Butyl benzylphthalate 

Carbazole 

Carbon Disulfide 5.40E+01 2.90E+03 1.20E-02 1343 

Chlorobenzene 3.30E+02 4.70E+02 3.70E-03 836 

4-Chloro-3-methylphenol 

Dibenzofuran (unsubstituted) 7.80E+03 3.10E+00 1.30E-05 121 

Dibutyl phthalate 

1,1 - Dichloroethane 3.00E+01 5.50E+03 4.30E-03 1559 

1,2 - Dichloroethylene (mixed isomers) 5.90E+01 6.30E+03 6.60E-03 2811 

Dichloromethane (methylene chloride) 8.80E+00 1.32E+04 2.60E-03 2167 

Di(2 - ethylhexyl)phthalate (bis-ethylhexyl phthalate) 

Di - n - octyl phthalate 8.00E+07 2.00E-02 6.68E-05 8000 

Ethyl benzene 2.20E+02 1.50E+02 7.90E-03 189 

Methyl ethyl ketone (2-butanone) 4.50E+00 2.70E+05 2.70E-05 33132 

Methyl butyl ketone (MBK)(2-hexanone) 

Methyl isobutyl ketone (MIBK)(4-meth 1.30E+02 1.90E+04 1.40E-04 14271 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 4.60E+03 3.90E+00 1.20E-03 90 

Acenaphthylene 7.00E+03 3.93E+00 1.14E-04 138 

Anthracene 1.30E+04 7.50E-02 3.40E-05 5 

Benz[a]anthracene 

Benzo[b]fluoranthene 

Benzo(g, h, i)perylene 

Benzo[k]fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 7.90E+03 9.00E+01 7.70E-05 3564 

NIROPEXPa.XLS 817198 



Minor Construction/Utility Worker 

NIROPFXPa.XLS 

Csat (mg/kg) = (S/pb) x [(~ x Pb) + ew + (H' x ea )) 

Calculation of Soil Saturation Limit 

Chemical 

Indeno[l,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

PCBs (Polychlorinated Biphenyls) 

Pentachlorophenol 

Phenol 

Styrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1 ,1 - Trichloroethane 

Trichloroethylene (TCE) 

Xylenes (mixed) 

Koc 

(lIkg) 

S H 

(mg/I) (atm-m3/ 

mol) 

1.30E+03 2.40E+02 1.30E-03 

O.OOE+OO O.OOE+OO O.OOE+OO 

1.20E+05 1.00E+02 1.00E-05 

3.60E+02 6.80E+02 2.30E-03 

6.60E+02 1.50E+02 2.30E-02 

2.60E+02 8.80E+02 6.60E-03 

1.50E+02 9.80E+02 2.80E-03 

1.30E+02 1.00E+03 8.90E-03 

2.40E+02 2.00E+02 5.30E-03 

Csat 

(mg/kg) 

1586 

o 
60010 

1304 

537 

1277 

854 

819 

268 
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Minor Construction/Utility Worker 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Anlimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Coball 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 

Benzene 

Bromomethane (methyl bromide) 

Butyl benzylphthalate 

NIROPEXPa.XLS 

Cs 

(mg/kg) 

3B35 

2.320 

3.0BO 

56.400 

0.1B6 

0.273 

15437.000 

15.700 

2.040 

6.090 

24.200 

10576.000 

1B.900 

51B2.000 

591.000 

0.037 

13.BOO 

3BO.000 

O~ 190 

136.000 

0.164 

15.600 

30.000 

0.1B4 

0.000 

0.002 

0.016 

IR 

(mg soil/d) 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 
(d/yr) 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

2.40E-03 

1.45E-06 

1.93E-06 

3.53E-05 

1.16E-07 

1.71E-07 

9.67E-03 

9.B3E-06 

1.2BE-06 

3.B1E-06 

1.52E-05 

6.62E-03 

1.1BE-05 

3.25E-03 

3.70E-04 

2.32E-OB 

B.64E-06 

2.3BE-04 

1.19E-07 

B.52E-05 

1.03E-07 

9.77E-06 

1.BBE-05 

1.15E-07 

O.OOE+OO 

1.25E-09 

1.00E-OB 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

B.58E-04 

5.19E-07 

6.89E-07 

1.26E-05 

4.16E-08 

6.11E-08 

3.45E-03 

3.51E-OS 

4.56E-07 

1.3SE-OS 

5.41E-OS 

2.37E-03 

4.23E-OS 

1.16E-03 

1.32E-04 

8.28E-09 

3.09E-06 

8.50E-05 

4.25E-08 

3.04E-05 

3.67E-08 

3.49E-06 

S.71E-06 

4.12E-08 

O.OOE+OO 

4.47E-10 

3.5BE-09 

817198 



Minor Construction/Utility Worker 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Carbazole 

Carbon Disulfide 

Chlorobenzene 

4-Chloro-3-methylphenol 

Dibenzofuran (un substituted) 

Dibutyl phthalate 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Dichloromethane (methylene chloride) 

Di(2 - ethylhexyl)phthalate (bis-ethylhe 

Di - n - octyl phthalate 

Ethyl benzene 

Methyl ethyl ketone (2-butanone) 

Methyl butyl ketone (MBK)(2-hexanone 

Methyl isobutyl ketone (MIBK)(4-methy 

Cs 

(mg/kg) 

0.247 

0.013 

0,000 

0,000 

0,225 

0,02S 

O,OOS 

0,015 

0000 

0,325 

0,040 

0,010 

0,521 

0,02S 

0,045 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0,224 

Acenaphthylene 0,22S 

Anthracene 

Benz[a)anthracene 

Benzo[b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo[k)fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah)anthracene 

Fluoranthene 

Fluorene 

Indeno[1,2,3-cd)pyrene 

2 -Methylnaphthalene 

NIROPEXPa.XLS 

0,214 

0,340 

0.31S 

0.2S4 

0,270 

0.2S1 

0.30S 

0,23S 

0.405 

0,243 

0,2S0 

0.209 

IR 

(mg soil/d) 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

100E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1.00E-OS 

1,00E-OS 

1,00E-OS 

1.00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

1,00E-OS 

FI 

1,00 

1,00 

1,00 

100 

1,00 

1,00 

1,00 

1,00 

1,00 

1,00 

1,00 

1,00 

1,00 

1.00 

1,00 

1,00 

1,00 

1.00 

1,00 

1,00 

1,00 

1.00 

1,00 

1.00 

1.00 

1.00 

1,00 

1,00 

1.00 

EF 

(d/yr) 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 
(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

1.55E-07 

S.14E-09 

O.OOE+OO 

O,OOE+OO 

1.41E-07 

1.75E-OS 

3.44E-09 

9.39E-09 

O.OOE+OO 

2.04E-07 

2.50E-OS 

S.2SE-09 

3,2SE-07 

1.S3E-OS 

2,S2E-OS 

1.40E-07 

1.43E-07 

1.34E-07 

2.13E-07 

1.99E-07 

1.S5E-07 

1,S9E-07 

1.7SE-07 

1,92E-07 

1.49E-07 

2,54E-07 

1,52E-07 

1.S3E-07 

1,31E-07 

AT 
(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

5.52E-OB 

2.91E-09 

O.OOE+OO 

O.OOE+OO 

5.03E-OB 

6.26E-09 

1,23E-09 

3,35E-09 

O.OOE+OO 

7.27E-OB 

B.95E-09 

2.24E-09 

1,17E-07 

5.S1E-09 

1.01E-OB 

5.01E-OB 

5.10E-OB 

4.79E-OB 

7.60E-OB 

7.11E-OB 

5.90E-OB 

6.04E-OS 

6,2BE-OB 

6.B4E-OS 

5.32E-OB 

9,OGE-OB 

5,43E-OS 

5.B1E-OB 

4.S7E-OS 
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Minor Construction/Utility Worker 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Naphthalene 0.078 200 1.00E-06 1.00 80 25 70 9125 4.88E-08 25550 1.74E-OB 

Phenanthrene 0.339 200 1.00E-06 1.00 80 25 70 9125 2.12E-07 25550 7.5BE-08 

Pyrene 0.373 200 1.00E-06 1.00 80 25 70 9125 2.34E-07 25550 B.34E-OB 

PCBs (Polychlorinated Biphenyls) 0.049 200 1.00E-06 1.00 80 25 70 9125 3.07E-08 25550 1.10E-OB 

Pentachlorophenol 0.000 200 1.00E-06 1.00 BO 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Phenol 0.054 200 1.00E-06 1.00 80 25 70 9125 3.3BE-08 25550 1.21E-OB 

Styrene 0.033 200 1.00E-06 1.00 BO 25 70 9125 2.07E-OB 25550 7.3BE-09 

Tetrachloroethylene (PCE) 0.047 200 1.00E-06 1.00 80 25 70 9125 2.94E-OB 25550 1.05E-OB 

Toluene 0.014 200 1.00E-06 1.00 80 25 70 9125 8.77E-09 25550 3.13E-09 

1,1,1 - Trichloroethane 0.039 200 1.00E-06 1.00 80 25 70 9125 2.41E-OB 25550 B.61E-09 

Trichloroethylene (TCE) 0.080 200 100E-06 1.00 80 25 70 9125 5.01E-08 25550 1.79E-OB 

Xylenes (mixed) 0.037 200 1.00E-06 1.00 BO 25 70 9125 2.33E-OB 25550 8.32E-09 

NIROPEXPa.XLS 817198 



Minor Construction/Utility Worker 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

OrganiCS 

Acetone 

Benzene 

Bromomethane (methyl bromide) 

Butyl benzyl phthalate 

Carbazole 

Carbon Disulfide 

NIROPE)('Pa.XLS 

Cs 

(mg/kg) 

3635.00 

2.32 

3.06 

56.40 

0.19 

0.27 

15437.00 

15.70 

2.04 

609 

24.20 

10576.00 

16.90 

5162.00 

591.00 

0.04 

13.60 

360.00 

0.19 

136.00 

0.16 

15.60 

30.00 

0.16 

0.00 

0.00 

0.02 

0.25 

0.01 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E:06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

100E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

AF 
(mg/cm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

NA 

NA 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.1 

0.01 

0.05 

0.1 

0.1 

0.05 

EF 
(day/yr) 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

1.77E-05 

1.D7E-06 

4.25E-07 

2.60E-07 

8.56E-l0 

1.26E-06 

NA 

7.23E-07 

9.39E-08 

2.60E-07 

1.11E-06 

NA 

NA 

NA 

2.72E-06 

6.52E-09 

6.35E-07 

NA 

6.75E-09 

NA 

7.55E-09 

7. l6E-07 

1.36E-06 

6.47E-06 

O.OOE+OO 

4.60E-l0 

7.36E-09 

1.14E-07 

2.99E-09 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

6.30E-06 

3.81E-09 

1.52E-07 

9. 27E-08 

3.06E-l0 

4.49E-09 

NA 

2.58E-07 

3.35E-08 

1.00E-07 

3.98E-07 

NA 

NA 

NA 

9.72E-07 

3.04E-09 

2.27E-07 

NA 

3.l2E-09 

NA 

2.70E-09 

2. 56E-07 

4.93E-07 

3.02E-08 

O.OOE+OO 

l64E-l0 

2.63E-09 

4.06E-06 

1.07E-09 
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Minor Construction/Utility Worker 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs 

Chemical (mg/kg) 

Chlorobenzene 0.00 

4-Chloro-3-methylphenol 0.00 

Dibenzofuran (unsubstituted) 0.23 

Dibutyl phthalate 0.03 

1.1 - Dichloroethane 0.01 

1.2 - Dichloroethylene (mixed isomers) 0.02 

Dichloromethane (methylene chloride) 0.00 

Di(2 - ethylhexyl)phthalate (bis-ethylhe 0.33 

Di - n - octyl phthalate 0.04 

Ethyl benzene 0.01 

Methyl ethyl ketone (2-butanone) 0.52 

Methyl butyl ketone (MBK)(2-hexanone 0.03 

Methyl isobutyl ketone (MIBK)(4-methyl 0.05 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0.22 

Acenaphthylene 0.23 

Anthracene 0.21 

Benz(a)anthracene 0.34 

Benzo(b)fluoranthene 0.32 

Benzo(g,h, i)perylene 

Benzo[k)fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz(ah)anthracene 

Fluoranthene 

Fluorene 

I ndeno( 1 ,2, 3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

PCBs (Polychlorinated Biphenyls) 

N1ROPEXPa.XLS 

0.26 

0.27 

0.26 

0.31 

0.24 

0.41 

0.24 

0.26 

0.21 

0.06 

0.34 

0.37 

0.05 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

100E-06 

1.00E-06 

1.00E-06 

100E-06 

100E-06 

100E-06 

100E-06 

100E-06 

100E-06 

1.00E-06 

1.00E-06 

100E-06 

1.00E-06 

100E-06 

1.00E-06 

1.00E-06 

LOOE-06 

1.00E-06 

1.00E-06 

1.00E-06 

100E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

100E-06 

100E-06 

AF 

(mg/cm2) 

030 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.05 

NA 

0.1 

0.1 

0.05 

0.05 

0.05 

0.05 

0.1 

0.05 

0.1 

NA 

0.05 

0.05 

NA 

0.1 

0.13 

0.13 

NA 

0.13 

0.13 

0.13 

0.13 

0.13 

0.1 

0.13 

NA 

0.05 

NA 

0.1 

0.15 

EF 

(daylyr) 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 
(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

O.OOE+OO 

NA 

1.04E-07 

1.29E-06 

1.27E-09 

3.45E-09 

O.OOE+OO 

7.46E-06 

1.64E-06 

2.30E-09 

2.40E-07 

NA 

1.04E-06 

5.16E-06 

NA 

9.65E-06 

2.03E-07 

1.90E-07 

NA 

1.62E-07 

1.66E-07 

1.63E-07 

1.42E-07 

2.42E-07 

1.12E-07 

1.56E-07 

NA 

1.60E-06 

NA 

1.72E-07 

3.36E-06 

AT 
(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

O.OOE+OO 

NA 

3.70E-06 

4.60E-09 

4.52E-l0 

1.23E-09 

O.OOE+OO 

2.67E-06 

6.56E-09 

6.22E-l0 

6.56E-06 

NA 

3.70E-09 

1.B4E-06 

NA 

3.52E-06 

7. 27E-06 

6.60E-06 

NA 

5.77E-06 

6.00E-06 

6.54E-06 

5.09E-06 

B.65E-OB 

3.99E-OB 

5.56E-OB 

NA 

6.41E-09 

NA 

6.13E-OB 

1.21E-OB 
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Minor Construction/Utility Worker 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kg/mg) (mg/cm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mgikg-d) 

Pentachlorophenol 0.00 4900 1.00E-06 0.30 0.25 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Phenol 0.05 4900 1.00E-06 0.30 0.8 80 25 70 9125 1.99E-07 25550 7.10E-OB 

Styrene 0.03 4900 1.00E-06 0.30 0.05 BO 25 70 9125 7.59E-09 25550 2.71E-09 

Tetrachloroethylene (PCE) 0.05 4900 1.00E-06 0.30 0.05 BO 25 70 9125 1.0BE-OB 25550 3.B6E-09 

Toluene 0.01 4900 1.00E-06 0.30 0.05 BO 25 70 9125 3.22E-09 25550 1.15E-09 

1,1,1 - Trichloroethane 0.04 4900 1.00E-06 0.30 0.05 BO 25 70 9125 B.B6E-09 25550 ~.16E-09 

Trichloroethylene (TCE) O.OB 4900 1.00E-06 0.30 0.05 BO 25 70 9125 1.B4E-OB 25550 6.5BE-09 

Xylenes (mixed) 0.04 4900 1.00E-06 0.30 0.05 BO 25 70 9125 B.56E-09 25550 3.06E-09 
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Minor ConstructionlUtility Worker 

Minor Construction/Utility 'Worker3. Calculation of average air concentration 

Cs lNF l/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (daylyr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganlcs 

Aluminum 3S35.00 2.S098E-09 80 25 9125 2.19E-06 25550 7.B3E-04 

Antimony 2.32 2.S098E-09 80 25 9125 1.33E-09 25550 4. 74E-07 

Arsenic 3.08 2.S098E-09 80 25 9125 1.7SE-09 25550 S.29E-07 

Barium 56.40 2.S098E-09 80 25 9125 3.23E-08 25550 1.15E-05 

Beryllium 0.19 2.S098E-09 80 25 9125 1.0SE-l0 25550 3.BOE-08 

Cadmium 0.27 2.S098E-09 80 25 9125 1.56E-l0 25550 5.58E-OB 

Calcium 15437.00 2.S098E-09 80 25 9125 8.83E-06 25550 3.15E-03 

Chromium III 15.70 2.S098E-09 80 25 9125 8.98E-09 25550 3.21E-06 

Chromium VI 2.04 2.6098E-09 80 25 9125 1.17E-09 25550 4.17E-07 

Cobalt 6.09 2.6098E-09 80 25 9125 3.4SE-09 25550 1.24E-06 

Copper 24.20 2.6098E-09 80 25 9125 1.3SE-08 25550 4.94E-06 

Iron 10576.00 2.6098E-09 80 25 9125 6.05E-06 25550 2.16E-03 

Lead 18.90 2.6098E-09 80 25 9125 1.08E-08 25550 3.B6E-06 

Magnesium 5182.00 2.6098E-09 80 25 9125 2.96E-06 25550 1.06E-03 

Manganese 591.00 2.6098E-09 SO 25 9125 3.38E-07 25550 1.21E-04 

Mercury (inorganic) 0.04 3.7SE-05 2.6098E-09 80 25 9125 3.07E-07 25550 1.10E-04 

Nickel 13.80 2.6098E-09 80 25 9125 7.89E-09 25550 2.B2E-06 

Potassium 380.00 2.6098E-09 80 25 9125 2. 17E-07 25550 7.76E-05 

Selenium 0.19 2.6098E-09 80 25 9125 1.09E-l0 25550 3.B8E-08 

Sodium 136.00 2.6098E-09 80 25 9125 7.78E-OB 25550 2.78E-05 

Thallium 0.16 2.6098E-09 80 25 9125 9.38E-ll 25550 3.35E-08 

Vanadium 15.60 2.6098E-09 80 25 9125 8.92E-09 25550 3. 19E-06 

Zinc 30.00 2.6098E-09 80 25 9125 1.72E-08 25550 6. 13E-06 

Organics 

Acetone 0.18 6. 39E-05 2.6098E-09 80 25 9125 2.58E-06 25550 9.21E-04 

Benzene 000 4.70E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Bromomethane (methyl bromide) 0.00 4.07E-04 2.6098E-09 BO 25 9125 1.7BE-07 25550 6.37E-05 

Butyl benzylphthalate 0.02 2.6098E-09 80 25 9125 9.15E-12 25550 3.27E-09 

Carbazole 0.25 2.6098E-09 SO 25 9125 1.41E-l0 25550 5.05E-08 
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Minor Construction/Utility Worker 

Minor Construction/Utility 'Worker3. Calculation of average air concentration 

Cs 1NF 1/PEF EF 

Chemical (mg/kg) (kg/m3) (kg/m3) (day/yr) 

Carbon Disulfide 

Chlorobenzene 

4-Chloro-3-methylphenol 

Dibenzofuran (unsubstituted) 

Dibutyl phthalate 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Dichloromethane (methylene chloride) 

Di(2 - ethylhexyl)phthalate (bis-ethylhe 

Di - n - octyl phthalate 

Ethyl benzene 

Methyl ethyl ketone (2-butanone) 

Methyl butyl ketone (MBK)(2-hexanon 

Methyl isobutyl ketone (MIBK)(4-meth 

0.01 

0.00 

0.00 

0.23 

0.03 

0.01 

0.02 

0.00 

0.33 

0.04 

0.01 

0.52 

0.03 

0.05 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0.22 

Acenaphthylene 0.23 

Anthracene 0.21 

Benz[alanthracene 

Benzo[blfluoranthene 

Benzo(g, h,i)perylene 

Benzo[klfluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 

Indeno[1,2,3-cdlpyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

NIROPEXPa.XLS 

0.34 

0.32 

0.26 

0.27 

0.2B 

0.31 

0.24 

0.41 

0.24 

0.26 

0.21 

O.OB 

0.34 

7.BOE-04 2.609BE-09 

1.79E-04 2.609BE-09 

2.609BE-09 

2. 1 OE-06 2.609BE-09 

2.609BE-09 

5.43E-04 2.609BE-09 

4.99E-04 2.609BE-09 

5.B1 E-04 2.609BE-09 

2.609BE-09 

2.33E-OB 2.609BE-09 

3.25E-04 2.609BE-09 

6.54E-05 2.609BE-09 

2.609BE-09 

5.47E-05 2.609BE-09 

2.66E-05 2.609BE-09 

5.52E-06 2.609BE-09 

2.56E-06 2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

5.04E-06 2.609BE-09 

2.609BE-09 

2.609BE-09 

5.3BE-05 2.609BE-09 

2.609BE-09 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

AT 
(days) 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

AT 
(days) 

(mg/m3) (Carcin) 

2.22E-06 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1.04E-07 25550 

1.60E-11 25550 

6.54E-07 25550 

1.64E-06 25550 

O.OOE+OO 25550 

1.B6E-10 25550 

2.27E-10 25550 

7.12E-07 25550 

7.46E-06 25550 

1.49E-11 25550 

5.39E-07 25550 

1.31E-06 25550 

2.76E-07 25550 

1.20E-07 25550 

1.94E-10 25550 

1.B2E-10 25550 

1.51E-10 25550 

1.54E-10 25550 

1.61E-10 25550 

1. 75E-1 0 25550 

1.36E-10 25550 

2.32E-10 25550 

2.69E-07 25550 

1.49E-10 25550 

1.20E-10 25550 

9.20E-07 25550 

1.94E-10 25550 

Carcin 

LADC 

(ug/m3) 

7.93E-04 

O.OOE+OO 

O.OOE+OO 

3.70E-05 

5.72E-09 

2.34E-04 

5.B6E-04 

O.OOE+OO 

6.64E-OB 

B.11E-OS 

2.54E-04 

2.67E-03 

5.31 E-09 

1.93E-04 

4.67E-04 

9.B6E-05 

4.29E-05 

6.95E-OS 

6.50E-OS 

5.39E-OS 

5.52E-OS 

5.74E-OS 

6.25E-OS 

4.S6E-OS 

B.27E-OS 

9.59E-05 

5.31 E-OS 

4.27E-OS 

3.2SE-04 

6.93E-OS 
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Minor Construction/Utility Worker 

Minor Construction/Utility 'Worker3. Calculation of average air concentration 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (daylyr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pyrene 0.37 3.21E-07 2.609SE-09 SO 25 9125 2.65E-OS 25550 9.46E-06 

PCBs (Polychlorinated Biphenyls) 0.05 2.609SE-09 SO 25 9125 2.S0E-11 25550 1.00E-OB 

Pentachlorophenol 000 2.609BE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Phenol 0.05 2.609BE-09 SO 25 9125 3.09E-11 25550 1.10E-OS 

Styrene 0.03 1. 35E-04 2.609BE-09 SO 25 9125 9.75E-07 25550 3.4SE-04 

Tetrachloroethylene (PCE) 0.05 3.14E-04 2.609BE-09 SO 25 9125 3.24E-06 25550 1.16E-03 

Toluene 0.01 2.75E-04 2.609SE-09 SO 25 9125 S.44E-07 25550 3.01E-04 

1,1,1 - Trichloroethane 0.04 2.34E-04 2.609SE-09 SO 25 9125 1.9SE-06 25550 7.05E-04 

Trichloroethylene (TCE) O.OS 4.33E-04 2.609SE-09 SO 25 9125 7.60E-06 25550 2.71E-03 

Xylenes (mixed) 0.04 2.46E-04 2.609SE-09 SO 25 9125 2.01E-06 25550 7. 17E-04 
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Minor Construction/Utility Worker 

Minor Construction/Utility Worker4. Summary of Exposure and Noncarcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Conlact Total RIC AirConc Total Pathway 

(mg/kg·d) (mg/kg/d) AAF(a) HQ (mg/kg/d) AF(b) HQ (mg/m3) (mgim3) HQ HQ 

Inorganlcs 

Aluminum 1.00 2.40E-03 1.00 0.002 58% I.77E-OS 0.01 0.002 42% NA 2.19E-06 0.004 

Anlimony 0.00 1.4SE-OS 1.00 0.004 87% 1.07E-08 0.05 0.001 13% 2.00E-04 1.33E-OO 0.000 0% 0.004 

Arsenic 0.00 1.93E-OS 1.00 O.OOS 80% 4.2SE-07 0.90 0.002 20% 5.00E-04 1.7SE-09 0.000 0% O.OOB 

Barium 0.07 3.S3E-OS 1.00 0.001 78% 2.S0E-07 0.05 0.000 12% 5.00E-04 3.nE-OB 0.000 10% 0.001 

Beryllium 0.00 1.ISE-07 1.00 0.000 55% B.SSE-l0 0.01 0.000 40% 2.00E-OS 1.06E-l0 0.000 5% 0.000 

Cadmium 0.00 1.71E-07 100 0.000 93% 1.2SE-OB 1.00 0.000 7% 2.00E-04 I.SSE-l0 0.000 0% 0.000 

Calcium NA 9.S7E-03 NA NA NA NA NA 

Chromium III 1.00 9.B3E-OS 1.00 0000 40% 7.23E-07 0.05 0.000 SO% NA B.9BE-09 0.000 

Chromium VI 0.01 1.2BE-OS 1.00 0000 21% 9.39E-OB 0.05 0.000 31% 2.00E-06 1.17E-09 0.001 4B% 0.001 

Cobalt O.OS 3.81E-OS 1.00 0.000 B3% 2.BOE-07 0.50 0.000 12% 1.02E-03 3.4BE-09 0.000 4% 0.000 

Copper 0.04 I.S2E-OS 100 0.000 B9% 1.IIE-OS O.SO 0.000 11% NA 1.3BE-OB 0.000 

Iron NA S.S2E-03 NA NA NA NA NA 

Lead NA 1.IBE-OS NA NA NA NA NA 

Magnesium NA 3.2SE-03 NA NA NA NA NA NA NA NA NA 

Manganese 0.05 370E-04 100 0.008 50% 2.72E-OS 0.05 0.001 7% 5.ooE-OS 3.3BE-07 0.007 43% 0.018 

Mercury (inorganic) 0.00 2.32E-OB 1.00 0.000 S% B.S2E-09 0.20 0.000 11% 3.ooE-04 3.07E-07 0.001 B2% 0.001 

Nickel 0.02 B.B4E-OS 1.00 0000 40% S.35E-07 0.05 0.001 SO% NA 7.B9E-09 0.001 

Potassium NA 2.3BE-04 NA NA NA NA NA 

Selenium 0.01 1.19E-07 1.00 0.000 92% B.7SE-09 0.90 0.000 B% NA 1.09E-l0 0.000 

Sodium NA B.S2E-OS NA NA NA NA NA 

Thallium 0.00 1.03E-07 1.00 0.001 92% 7.55E-09 0.90 0.000 B% NA 9.3BE-ll 0.001 

Vanadium 0.01 9.77E-OS 1.00 0.001 SB% 7.1BE-07 0.10 0.001 42% NA B.92E-OO 0.002 

Zinc 0.30 I.BBE-OS 1.00 0.000 BO% 1.3BE-OS 0.30 0.000 20% NA 1.72E-OB 0.000 

Organics 

Acetone 0.10 1.ISE-07 1.00 0.000 12% B.47E-OB 0.90 0.000 10% 3.50E-Ol 2.SBE-06 0.000 7B% 0.000 

Benzene NA O.OOE+oo 1.00 O.OOE+OO 0.90 S.OOE-03 O.OOE+OO 0.000 'DIV/oI 0.000 

Bromomethane (methyt bromide) 0.00 1.2SE-09 1.00 0.000 2% 4.S0E-l0 0.90 0.000 1% S.OOE-03 1.7BE-07 0.000 97% 0.000 

Butyl benzyl phthalate 0.20 1.00E-OB 1.00 0.000 55% 7.3SE-09 0.90 0.000 45% NA 9.1SE-12 0.000 

Carbazole NA l.S5E-07 1.00 1.14E-07 0.90. NA 1,41E-l0 0.000 

Carbon Disulfide 0.10 B.14E-09 1.00 0.000 2% 2.99E-09 0.90 0.000 1% 7.ooE-Ol 2.22E-06 0.000 97% 0.000 

Chlorobenzene 0.02 O.OOE+oo 1.00 0.000 'DIVlD! O.OOE+OO 0.90 0.000 .DIV/o! 2.OOE-02 O.OOE+OO 0.000 'DIV/o! 0.000 

4-Chloro-3-methytphenol NA O.OOE+oo NA NA NA NA O.OOE+OO 0.000 

Dibenzofuran (unsubstituted) 0.00 1.41E-07 1.00 0.000 55% 1.04E-07 0.90 0.000 45% NA 1.04E-07 0.000 

Dibutyl phthalate 0.10 1.7SE-OB 1.00 0.000 55% 1.29E-OB 0.90 0.000 45% NA I.S0E-ll 0.000 

1 ,1 - Dicihloroethane 0.10 3.44E-09 1.00 0.000 3% 1.27E-09 0.90 0.000 1% S.OOE-Ol S.54E-07 0.000 96% 0.000 

1.2 - Dicihloroethytene (mixed Isomers) 0.01 9.39E-09 1.00 0.000 2% 3.45E-09 0.90 0.000 1% 3.50E-02 1.B4E-06 0.000 97% 0.000 

Dicihloromethane (methylene chloride) 0.06 O.OOE+oo 1.00 0.000 .DIV/O! O.ooE+oo 0.90 0.000 .DIV/o! 3.00E+00 O.OOE+OO 0.000 'OIV/o! 0.000 

Oi(2 - ethythexyl)phthalate (bis-ethylhex 0.02 2.04E-07 1.00 0.000 66% 7.4BE-OB 0.70 0.000 34% NA I.B6E-l0 0.000 
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Minor Construction/Utility Worker 

Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC Air Conc Total Pathway 

(mgJkg·d) (mgJkg/d) AAF(a) HQ (mgJkg/d) AF(b) HQ (mg/m3) (mg/m3) HQ HQ 

DI - n - oetyl phthalate 0.02 2.50E-OB t.OO 0.000 55% I.B4E-OB 0.90 0.000 45% NA 2.27E-l0 0.000 

Ethyl benzene 0.10 S.2SE-09 1.00 0.000 B% 2.30E-09 0.B5 0.000 3% I.OOE+OO 7.12E-07 0.000 89% 0.000 

Methyl ethyl ketone (2-butanone) O.SO 3.2SE-07 1.00 0.000 S% 2.40E-07 0.90 0.000 5% l.ooE+oo 7.4SE-OS 0.000 88% 0.000 

Methyl butyl ketone (MBK)(2-hexanone) NA I.S3E-OB NA NA NA NA 1.49E-ll 

Methyl Isobutyl ketone (MIBK)(4-methyl O.OB 2.B2E-OB 1.00 0.000 5% 1.00E-OB 0.90 0.000 2% B.00E-02 5.39E-07 0.000 93% 0.000 

PAHs (polynuclear Aromatic Hydrocarbons) 

Acenaphthene O.OS 1.40E-07 1.00 0.000 24% 5. 1 SE-OB O.BO 0.000 11% 2.10E-Ol 1.31E-06 0.000 S5% 0.000 

Acenaphthylene NA 143E-07 NA NA NA NA 2.7SE-07 

Anthracene 0.30 1.34E·0? 1.00 0.000 52% 9.B5E-OB O.BO 0.000 4B% NA 1.20E-07 0.000 

Benzlajanthracene NA 2.13E-07 1.00 2.03E-0? O.BO NA 1.94E-l0 

Benzolblfluoranthene NA 1.99E·0? 1.00 1.90E-07 O.BO NA 1.B2E-l0 

Benzo(g,h,i)perylene NA I.S5E-0? NA NA NA NA 1.51E-l0 

Benzolklfluoranthene NA I.S9E-07 1.00 I.S2E-0? O.BO NA 1.54E-l0 

Benzo(a)pyrene NA 1.?SE-O? 1.00 1.SBE-07 O.BO NA 1.S1E-l0 

Chrysene NA 1.92E-0? 1.00 t.B3E-07 O.BO NA 1.75E-l0 

Dibenz[ahjanthracene NA 149E-0? 1.00 1.42E-07 O.BO NA 1.3SE-l0 

Fluoranthene 0.04 2.54E-07 1.00 0.000 46% 2.42E-07 O.BO 0.000 54% NA 2.32E-l0 0.000 

Fluorene 0.04 1.52E-0? 1.00 0.000 41% 1.12E-07 O.BO 0.000 3B% 1.40E-Ol 2.S9E-07 0.000 21% 0.000 

Indeno[I,2,3-cdjpyrene NA I.S3E-07 1.00 1.5SE-0? O.BO NA 1.49E-l0 

2-Methylnaphthalene NA 1.31E-07 NA NA NA NA 1.20E-l0 

Naphthalene 0.04 4.BBE-OB 1.00 0.000 0% I.BOE-OB O.BO 0.000 0% 1.00E-03 9.20E-07 0.001 100% 0.001 

Phenanthrene NA 2.12E-0? NA NA NA NA 1.94E-l0 

Pyrene 0.03 2.34E-07 1.00 0.000 51% 1.72E-07 O.BO 0.000 47% 1.10E-Ol 2.65E-OB 0.000 2% 0.000 

PCBs (Polychlorinated Biphenyls) 0.00 3.07E-OB 1.00 0.002 45% 3.3BE-OB 0.90 0.002 55% NA 2.BOE-ll 0.003 

Pentachlorophenol 0.03 O.OOE+OO 1.00 0.000 #DIVrol O.OOE+OO 0.90 0.000 #DIVIOI 2.00E-04 O.OOE+OO 0.000 #DIVroi 0.000 

Phenol O.SO 3.3BE-OB 1.00 0.000 13% 1.99E-07 0.90 0.000 B7% NA 3.09E-ll 0.000 

Styrene 0.20 2.07E-OB 1.00 0.000 2% 7.59E-09 0.90 0.000 1% 2.ooE-Ol 9.75E-07 0.000 97% 0.000 

Tetrachloroethylene (PCE) 0.Q1 2.94E-OB 1.00 0.000 24% 1.0BE-OB 0.90 0.000 10% 4.00E-01 3.24E-OS 0.000 S6% 0.000 

Toluene 0.20 B.77E-09 1.00 0.000 2% 3.22E-09 0.90 0.000 1% 4.ooE-Ol B.44E-07 0.000 97% 0.000 

1.1 ,1 - Trichloroethane 0.04 2.41E-OB 1.00 0.000 23% B.BSE-09 0.90 0.000 10% l.ooE+oo 1.9BE-OS 0.000 B7% 0.000 

Trichloroethylene (TCE) NA 5.01E-OB 1.00 I.B4E-OB 0.90 NA 7.S0E-OS 

Xylenes (mixed) 2.00 2.33E-08 1.00 0.000 0% B.5SE-09 0.90 0.000 0% 3.OOE-Ol 2.01E-OS 0.000 100% 0.000 

SCREENING HI = 0.046 
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Minor Construction/Utility Worker 

Minor Construction/Utility Worker5 Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mg/1<.g-d)-l (mg/1<.g/d) AAF ECR (mg/1<.g/d) AF(b) ECR (ug/m3) (ug/m3) ECR Tolal 

Inorganlcs 

Aluminum NA B.SBE-04 100 B.30E-06 0.01 NA 7.B3E-04 

Antimony NA S.19E-07 1.00 3.B1E-09 0.05 NA 4.74E-07 

Arsenic 1.50 B.B9E-07 1.00 103E-OB BO% 1.S2E-07 0.90 2.S3E-07 20% 4.00E-03 6.29E-07 2.S2E-09 0% 1.29E·06 

Barium NA 1.26E-OS 1.00 9.27E·OB 0.05 NA 1.1SE·OS 

Beryllium NA 4.1BE·OB 1.00 3.0BE·l0 0.01 2.40E-03 3.BOE·OB 9.12E·ll 100% 9.12E·ll 

Cadmium NA 6.11E-OB 100 4.49E·09 1.00 1.BOE·03 S.SBE·OB l.ooE·l0 100% 1.ooE·l0 

Calcium NA 3.4SE-03 NA NA NA NA 3.15E-03 

Chromium III NA 3.S1E-OB 1.00 2.5BE·07 0.05 NA 3.21E·06 

Chromium VI NA 4.5BE·07 1.00 3.35E·OB 0.05 120E·02 4.17E·07 5.ooE·09 100% 5.ooE·09 

Cobalt NA 1.3BE·OB 1.00 1.00E-07 0.50 NA 1.24E·OB 

Copper NA 5.41E-OB 100 3.9BE-07 O.BO NA 4.94E-OB 

Iron NA 2.37E-03 NA NA NA NA 2.1BE-03 

Lead NA 4.23E-OB NA NA NA NA 3.BBE-OB 

Magnesium NA UBE·03 NA NA NA NA 1.0BE·03 

Manganese NA 132E·04 1.00 9.72E-07 0.05 NA 1.21E·04 

Mercury (inorganic) NA B.2BE·09 100 3.04E-09 0.20 NA 1.10E-04 

Nickel NA 3.09E-06 1.00 2.27E·07 0.05 4.BOE·04 2.B2E·06 1.35E·09 100% 1.3SE·09 

Potassium NA B.SOE-OS NA NA NA NA 7.76E-05 

Selenium NA 4.2SE-OB . 1.00 3.12E-09 0.90 NA 3.BBE-08 

Sodium NA 3.04E·OS NA NA NA NA 2.7BE·OS 

Thallium NA 3.B7E·OB 1.00 2.70E-09 0.90 NA 3.35E·08 

Vanadium NA 3.49E·OB 1.00 2.5BE-07 0.10 NA 3.19E·OB 

Zinc NA 6.71E·OB 1.00 4.93E-07 0.30 NA B.13E-06 

Organics 

Acetone NA 4.12E-OB 1.00 3.02E·OB 0.90 NA 9.21E·04 

Benzene 0.03 O.ooE+OO 1.00 O.OOE+OO #DIV/O! O.OOE+OO 0.90 O.ooE+OO #DIV/O! B.30E-06 O.ooE+OO O.ooE+oo #DIVIOI O.ooE+OO 

Bromomethane (methyf bromide) NA 4.47E-l0 1.00 1.64E·l0 0.90 NA 6.37E·05 

Butyl benzylphlhalate NA 3.SBE-09 1.00 2.B3E-09 0.90 NA 3.27E·09 

Carbazole 0.02 S.S2E-OB 1.00 1.10E·09 55% 4.06E·OB 0.90 9.02E·l0 45% NA S.05E-08 2.01E-09 

Carbon Disulfide NA 2.91E-09 1.00 1.07E-09 0.90 NA 7.93E-04 

Chlorobenzene NA O.OOE+OO 100 O.ooE+OO 0.90 NA O.OOE+OO 

4·Chloro-3-methylphenol NA O.OOE+OO NA NA NA NA O.OOE+OO 

Dibenzofuran (unsubstituted) NA S.03E-OB 1.00 3.70E·OB 0.90 NA 3.70E-05 

Dibutyl phthalate NA B.26E·09 1.00 4.60E·09 0.90 NA S.72E·09 

1.1 • Dichloroelhane 0.01 1.23E·09 1.00 7.01E·12 2% 4_S2E·l0 0.90 2.B6E·12 1% 1.BOE-06 2.34E·04 3.74E·l0 97% 3.84E·l0 

1.2 • Dichloroethyfene (mixed isomers) NA 3.35E·09 100 1.23E·09 0.90 NA 5.BBE·04 

Dichloromelhane (methylene chloride) 0.01 O.OOE+OO 1.00 O.OOE+OO #DIV/O! O.OOE+OO 0.90 O.OOE+OO #DIVIO! 4.70E-07 O.OOE+OO O.OOE+OO IIDIVIO! O.ooE+OO 

Di(2 • elhylhexyl)phthalate (bis-elhylhex 0.01 7.27E-OB 1.00 1.02E-09 BB% 2.67E-OB 0.70 S.34E·l0 34% 4.00E·06 6.B4E-OB 2.B6E·13 0% 1.SSE·09 
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Minor Construction/Utility Worker 

Minor Construction/Utility Worker5 Summary of Exposure and Carcinogenic Risk Calculations. 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalalion Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mgl1<g-d)-l (mgl1<g/d) AAF ECR (mgl1<g/d) AF(b) ECR (ug/m3) (ug/m3) ECR Tolal 

Di - n - octyl phthalate NA S.95E·09 tOO 6.5SE-09 0.90 NA S.11E-OS 

Ethyl benzene NA 2.24E·09 100 S.22E-10 0.S5 NA 2.54E-04 

Methyl ethyl ketone (2-butanone) NA 1.17E-07 1.00 S.56E-OS 0.90 NA 2.67E-03 

Methyl butyl ketone (MBK)(2-hexanone) NA 5.S1E-09 NA NA NA NA 5.31E-09 

Methyl isobutyl ketone (MIBK)(4-methyl NA 1.01E·OS 100 3.70E-09 0.90 NA 1.93E-04 

PAHs (polynuclear Aromallc Hydrocarbons) 

Acenaphthene NA 5.01E·OS 1.00 1.S4E-OS O.SO NA 4.S7E-04 

Acenaphthylene NA 5. 1 OE-OS NA NA NA NA 9.B6E-05 

Anthracene NA 4.79E-OS 1.00 3.52E-OS O.SO NA 4.29E-05 

Benz[a]anthracene 0.73 7.60E-OS 1.00 5.55E-OS 46% 7.27E-OB O.BO 6.63E-OB 54% 1.70E-04 6.9SE-OB 1.1BE-11 0% 1.22E-07 

Benzo[b]fluoranthene 0.73 7.11E-OB 1.00 5.19E·OS 46% 6.BOE-OB O.BO 6.20E-OS 54% 1.70E-04 6.S0E-OB 1.10E-11 0% 1.14E-07 

Benzo(g.h.i)perylene NA S.90E-OS NA NA NA NA S.39E-OB 

Benzolk]fluoranthene 0.07 6.04E-OB 1.00 4.41E-09 46% S.77E-OB O.BO S.27E-09 S4% 1.70E-OS 5.52E·OB 9.38E-13 0% 9.67E-09 

Benzo(a)pyrene 7.30 6.2BE-OS 1.00 4.S9E·07 46% 6.00E-OB O.BO S.4BE-07 54% 1.70E-03 5.74E-OB 9.76E-11 0% 1.01E-06 

Chrysene 0.01 6.B4E-OB 1.00 S.OOE-10 4S% S.54E-OB O.BO S.97E-10 54% 1.70E-06 6.25E-OB 1.06E-13 0% 1.10E-09 

Dibenz[ah]anlhracene 7.30 5.32E-OS 1.00 3.S9E-07 46% 5.09E-OB O.BO 4.64E-07 54% 1.70E-03 4.BSE-OB B.27E-11 0% B.53E-07 

Fluoranthene NA 906E-OB 1.00 B.65E-OB O.BO NA B.27E-OS 

Fluorene NA SA3E-OS 1.00 3.99E-OB O.BO NA 9.S9E-05 

Indeno[1.2.3-cd]pyrene 0.73 5.B1E-OB 1.00 4.24E-OB 46% 5.56E-OB O.BO S.07E-OB 54% 1.70E-04 5.31E-OB 9.03E-12 0% 9.32E-OB 

2-Methylnaphthalene NA 4.S7E-OB NA NA NA NA 4.27E-08 

Naphthalene NA 1.74E-08 1.00 6.41E-09 0.80 NA 3.28E-04 

Phenanthrene NA 7.S8E-OB NA NA NA NA 6.93E-08 

Pyrene NA 8.34E-OB 1.00 S.13E-08 0.80 NA 9.46E-06 

PCBs (Polychlorinated Biphenyls) 2.00 1.10E-OB 1.00 2.19E-08 4S% 1.21E-08 0.90 2.6BE-08 55% 2.20E-03 1.00E-08 2.20E-11 0% 4.68E-OB 

Pentachlorophenol 0.12 O.OOE+OO 1.00 O.OOE+OO #DIV/O! O.OOE+OO 0.90 O.OOE+OO #DIVIOI 3.40E-05 O.OOE+OO O.OOE+OO #DIVIOI O.OOE+OO 

Phenol NA 1.21E-08 1.00 7.10E-08 0.90 NA UOE-08 

Styrene 0.03 7.3BE·09 1.00 2.21E-10 43% 2.71E-09 0.90 9.04E-11 18% S.70E-07 3.4BE-04 1.98E-10 39% 5.10E-l0 

Tetrachloroelhylene (PCE) 0.05 1.05E-08 1.00 5.47E-l0 6S% 3.86E-09 0.90 2.23E-10 27% 5.BOE-08 U6E-03 6.70E-11 B% 8.37E-10 

Toluene NA 3.13E-09 1.00 1.15E-09 0.90 NA 3.01E-04 

1.1.1 - Trichloroethane NA 8.61E-09 1.00 3.16E-09 0.90 NA 7.0SE-04 

Trichloroethylene (TCE) 0.01 1.79E-08 1.00 1.97E-10 4% 6.5BE-09 0.90 8.04E-11 2% 1.70E-06 2.71E-03 4.61E-09 94% 4.B9E-09 

Xylenes (mixed) NA 8.32E-09 1.00 3.06E-09 0.90 NA 7.17E-04 

ECR = Excess Cancer Risk 

TOTAL ECR = 3.55E-06 

NIROPEXPa.XlS 8/7/98 



APPENDIX G.4 
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SHALLOW ZONE GROUNDWATER SPREADSHEETS 
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.. B_ 71·38_3 1.. HRL ----~--I-----_t----_+---'O"'.O"'O"-O-+__-----l-----_+----+----+_-----l-----_+-----+----+-----1 

~=+:~::..~~b~0Nj1~~'~'p/thoI~~~· ... :~==~~~~=t=========~~~~~·.:~1~1.~5=~==~~~:0~.==r=:::~~:~~t:::· ~ --=."' .• ::::IO'- __ If-__ --:::::::::::::::t::::::::::::::::::~t::::::::::::::::::j;::::::::::::::::::t::::::::::::::::::~t::::::::::::::::::t::::::0;;;.00~"'o:-_-_11-_-_-_-_~-_-~t-------------11-------------~+-----~-------+1------------~~ 
I-+B~~~~~~lb~~1=~co='«O~.~~IP~B~G~)t__------~~9~~~7~'-'~_f--~10o:;O. __ I_-'H~R~L~.--~~--------~=----;-·::-:---------+------+_------+__----__j-------+-------j-------.+_----__j'------+-------j-------+-------f 
I-+C~0Ib"'~~'--_+------+------f9=~":2~'-:2=-=-- ~-- f--'MLHAeL -- ------ - ·.·.·.·.·0 
I-+C"'orbo="'Iurwr= _ _+----+----+':::55"'~,,8,,8--=-2_t--4:;OC--_+ . ___________ . __ ~ 
I-+C~..to=on=Dl':'-.uI"ft=d::::O:":--1 _______ +__----r:7::::~_:_'~~0~_t--c7-:-.0-'-- __ ~. _~ __ 0 •.. 044 ••• :--
I-+C~..to=on= .... =c= ... ::r1dor-_____ j-_____ __j.:::58-~2"'~:..:5'-_+-~3- __ HRl.. _ .. ______ ~ 

~-+C=orbo== ... "-:----:-:":--I-----b._:------;f'5:::234-:..c.:8":~c'-_t----~ _ LHA __ •.•• 0 
1-+~:::=~~~~~M~OO~~L-)------~~-------1"'~~~:~.~~~~O--+--~:~~--- :~~--

Chlord.,. 57·7 .... 9 MCl 

0.044 
0.000 

---_.-
0.000, __ 

----------¥.*- 0.000 
'.000 

Chiorobennnt 109-90-7 100 HRl _. ___ ._. ____ 0._ •• __ 0 __ _ 0.000 
CNorocibr~o~ (g) 124_48_1 I. MeL __ .-:-::--- 0.00. __ 
Chiorororm (THII (g) 87-68_3 10 HRL __ ~ ___ •.• n _ --_f-------t------+------ --------1-------t_----__j-------t------+------+_----~t--~I~.0~'2~~ 

l-+e:::N= ...... ==-="'-+_----+__----r:7~4-~97:_.3~-t-~3,--- ~___ 0.50 __ •. 111_ 
2-C_ :~95;~~8 3. ---;;Rl-- -------- 0 .•• 0 __ .------ ---- -------I_--_t---+---+--'O"'.O"'O::::O-I----_t---_+--I-.O-H--~ 
ChIoro1IraIonI 3. 0.0 •• ___ . __________ . __ ---.-+---__1---_1_----1---+---+__--_+--"='---1 

I--fC=-=::::;'kJono=,,-... "+ _____ + _______ f9:ccS-4:::9-e::9~_:i-.~':::.~. -r--c:LHAC':'---- -.---- - ..... -- -.----+----_t-----_+---+---+_--~I_----~----~ 
Chloroto'-'., p- 100 lHA __ ~_ 

1-+·~"'um=M~.~;~O~:~~~~-b-~---~----+---------r:~~~~:2~·~-:-8--:-2-'i--~:"::::::o--+--~:a=R~~- ______ ~t-·~~~~~~1~~~~~~~t~~0;.0~0~0~~t~~~~~.-t-------+-------I------+-----__I-------t------+------i-------1 
ev.n.a- 21725-46-2 0.4 HBV 0.000 I.IH 
Ollhlpon 75-99-0 200 MCl 0.000 

DIohIw 230~1~ Hav •.••• UH 

1--+~=b~om=~~Monbh--;~---------t---------f3:::3~~I~.5~j-~~=:~-t--~~~~--I~------- ~:: --------+-------j-------+-------+-----__j------+-------j-------+_----~r-----_f------+-----~ 
ObamocNororMtNn_ 124-C9-1 10 HRl 0.000 0.000 

... DBCp) 98_12·9 0.2 MeL 0.000 I.OM 

~_. 94-74_2 1.. HRL 1.00 0 .•• 1 
0Ie1mb. 1918-00-9 200 HRl 0.000 0.000 
01' .......... lei (HA) (Il 1~~8 10 MeL •. HO 
Dichloro.e.tcnlrh • lHA. 0.000 

1.2·~ ...... ( ....... ) 9~5~' 10. HRl 0.00. 0.000 
1.3-DkhIorobennne metal- 541-73-1 lao MCl 0.000 

',4-Dichlorobenzene (p.. 106-48-7 10 HRl 0.000 1.000 

3.3'·01_ 9'-94-' •. 1 HRL ... 00 I.OH 
I--f.Ok~ ..... ~~~~==~~O~F~~--~I~~--------~7~~~7,~ .• ~~--~,.~.~.--+-~H=RL~-II-------~--.~ .• =o~o--~------II------~-------t-------+-------+-------I------~-----------------I-------+_------II__~~_4 

>.p··Oktlorodlploorl)l_- (DOD) 12·54-9 1 HRL •. 0 •• 
>.... __ DOE) 72·55-9 HRL •. 00 • 
•. p'- __ DDT) 50-29-3 HRL ..... 
1.1-Ok.......... I 15-34-3 1. HRL 110.00 1.51' 
t.2-DtchIoro.... 107·08-2 HRl 8.20 2.0'0 

12-Ok ..... _.cIs- 158_58_2 1. HRL 2''''21 

MPCA SMa Rt''' '~e a.eton DrtnII"g WMer Crtlert •• • version DW1017~u ... ls 

1.511 

83.333 

21.429 

'.HI ..... 
1.00' 

2.IS1 

atterla comp.-1son • Ihallow 
page 2 



-t--C~h-~~'~~~---------
CAS No. ----- .--~--. 

-+-------+-------t--.. --- -.. --c-- --

~rink!!!!l_ 
Water 

,Criterhll 

(uglL) 

1 ,2·OichlOf~""_Mle, lrens- 156-50-5 100 
Olc~eth.,. methylen. chlorid.) 75.09-2 50 

SitellNell 

Basis Content Rado 

(0) ("gil) 

HRL 1900.00 11.000 

___ ~~ __ ~~~~~_ 12.800 

HRL _________ , 0.000 ._ /--t'2.4-:::::DIehI"""."""'="'hh_= __ -::----,=-:-~':::_------f__l::l:.o2().=Bo='",,2'--+ .. E.. .. 
2, .... [MchiOfophenoxyac:Mic _del (2 ...... 0) 94-7S-7 70 HRl 0.000 

..... (2, ... Ok:hIorophenoxy)butyrlc .tld (2 ..... 0B) ____ ~_~-_ 10: ~~~ ___ HHBRVL __ r--~---- 0.000 
1,2-OIchIoroprop.,. 78-87-5 5 0.000 
1,3-Ok:~..,.(eI ... tr.ns.,rnbtt.J' .. ) - 542.75-6' 2 -~-- .. ----- - 0.000 

01-' B().57-1 '~"D2.-~_ -=~t-:"_==_~= .. 0.000 . 
01(2·_.1011)_'" L 10>-2'"1 400 __ MC,,-_ _ _______ ~ 
DI(2-41hy1h.JIyt)_ ..... (DeHP)IP~ 117·Bl·7 100 HRL __ ,.o~_~ 

O(pAE) 84-B1I-2 100.__ HRL I---'--~' 

CNSIPNS EYE 
----~-- ----

TARGET ENDPOINTS c 

.~I~~.~~.~K~IO~N~+-~G~I~~~IV.-~~P~'O~'~~'-r-R~E~P~R~0-t~R~E~S~P--f__~~B~O~:~:-t-~=~==I:~pER~.~~ 

100,OOO..L 

.--.- .. - ------ -------·-+-----+-----+·-----+----1--·----+-----1------+-----\-=I2,~I="~ 

0.000 

. _____ . ~~ _______ +. ______ +-----+_-'O".O'-'oo"-+--'O"'.O"'OO'--+-------I-----_t------+------+_------I 

____ . ___ 0.000 ------.~-------\----_+-----+------+-----+------+-----+-----1--~::_~ 
------r--·-----f------~------+-------t__----_t------+------+------t__----_t--:::I."'O"~~ 

U" 

----·---------r------i-------t_------lr_----_t~0~.0~1~0r-r------+------+------+-------f--------I 

DisGo>n>PII.....,.",...",""" 1445-75-1 100. ~~I--_' ___ ~ 

0_... I 8().51·5 HBV ---°0 .. 000•00 _. ___ . __ +------+--'o"'o'-'o-'-o--f__------l------_t------+------+-------f------_t------+------+_------\ 
Dim_ 87239-111-1 20.0 + __ "'LHA=.-If--____ _t--'==-
om 758-79-6 100 lHA 0.000 

2.4-Dlm__ 105-17·9 100 -+ __ "HR'-"L'--+--'5c:.O"'0_+-~0"'.0::5::.0_. ____ ._---,f---"0"'.05"'0'--+-~0"'.0"'5"_0. -f------f-------t--:=:-+------+-----f__-------t------+------+-------I 

1.~OW'ob.....:.(P:E) ~~~~1~3 70000 __ ~ _________ --_::_::_:_ -=:----+------t-----f--f-------t------+--'o"'.O.o;OO'--+------t-------l-------+------+------+-----~ 

2,4-0IrA-0ph_1 51·211-5 10 _. HRL ____ . ____ 0.000._ . ------+-------I----_t--o"'.o"'o"'o--t--------"f------t------+------+_------f------_t------+-------I 
2,4-DWIotokIono 121·14-2 0.' _. ~ _____ 1-. 0.000 _ 1.0" 
2,8-DWIotokIono 8015-20-2 0.' ____ SRL ____ ~_._____ 0.000 1.000 

/-to.'-' .. "'-"':"= ... =-"T=~"'.o:d="'"' .. '-"'II"'.::dr·L) -----f__I=-=:--'0't--..!:!.-r-~-- _____ . _. 0 ...... _ -------r-.------I------t------_+------+------+-------f------f---,:-::::::-+------+------+-~I~.O=H~~ 
1_1'0::1no=.::: ... =---:--"-________ -t-___ . ____ -F.II-:..;B"'5-:..;7-:-_-+. __ ~7 _______ HBV _________ 0.000 _ 0,000 

1-~1~'='OI"O .... :="-J>:.':-:J1-c-l"-·4-:..;OITO~x=.,~.L) -----t---.--.--~ r-- :.:' - ~: - -----.~- 1.000 

~::~I~~o_~~~~~~:;:··::~::::::::.-----·-------~- ::"-.2-:
0
-0 '.'~ -- ~~ - ----. ::::: 

I--F0I:::.-=:=---_t----------. t----- 299-..... . . ......,. f--~~ =~= .~ ~-==~_ r-.--.--f__-'-o~.o-"oo'--+-----f------ f-.----+------+_------f__----_t-------+------+------I 
1,4-DIIDM 505-29-3 10._ lHft. _ _______ 0.000 

I-~DIuron==:=-_=_--_t--------+----.-- _ ~_ ~._._ .. ~ ______ . 0.000 
~ 145-7'"3 100 . _~ ___ 0.000 
_ 72·2()'8 2 HBV 0.000 -·----~·---~-----~---~r------~----~o~.o=oa~~----~----~----~----+-----4 

J--t=JE_==="'-+-________ +-_______ ---,f-01"'01l-"'8,,9-co9'--+-__ 4:::0c..__ SRL 0.000 ..... 
J-+E:;EII1)1b:;c:::.-="'-.,.-J-__ -:-__ -::::-=':-,--______ -t:1"'0().4:..:.:1-' ... '__+._. 7

2
0
0
0
0 
-- .~-~~~- r--.!:!!!.-- . ______ +--:-:-:-:-__ +-_-;;-;;;;;;-._-t _____ -t _____ +....:.1"-.17:..;1'--+-_1:c..1:.:7.:.1 __ 1-____ --t ______ -t ______ + ______ +-____ --1 

S-EI1\4~cllb."at.(EPTC) 759-94-4 HRl __ ~ ____ 0.000 0.000 

IElhyI- 8().29-7 1000 HRL 0.000 

HRL 0.000 

SRL 0.000 
I-+E=E~~~~~,~=~L__,------t_------~~1~07~.2~1~.I~i-~10~OO-"'0 -r--~=---r------+-~~--t-------lr_-----+-------t-------i-------t-~O~.OOO~f--r_-----+-------r------+_------t------1------~ 

E1U (Elhy1ono TNou< .. j 911-45-7 

F"''''I'/'''' I 222224-B2·B 
FIuom-.n 2184-17·2 

Fonofol 944-22·9 
50-00-0 

0 ....... unI.1Ided (b.nzene) 

1071-83-8 

711-44-8 
1024-57·3 
1111-74_1 

97·99-3 - 17·72·1 
11().S4-3 

... -.... L 51235-04-2 
HMX OChhydro-t,3,5,7-tetn.nllro-1,3,5,1-Ce4raZoci 2891""·0 

Is""",,","" 711-59-1 

Is o~ 

-- I 
5989-27·5 
58-89-9 

33()'55-2 - 121·75-5 
123-33-1 

18752·77-5 
87-56-1 

'0 
2000 

10 
1000 

7" 
0.01 .... 
0.2 

50 

400 
200 
300 

100 
700 

17500 

0.2 

100 
4000 

200 
3000 

U" 
LHA 0.000 

LHA 0.000 
LHA 0.000 

HBV 0.000 0.000 
HRL 0.000 0.000 
LHA 0.000 
MCL 0.000 
HRL 0.000 U" 
HRL 0.000 1.-
HRL 0.000 1.-
HRL 0.000 0.000 
MCL 0.000 

LHA 0.000 
HRl 0.000 0.000 

HBV 0.000 0.000 
HBV 0.000 0.000 

HRL 0.000 0.000 

LHA D.ODD 

HBV 0.000 0.000 
MCL 0.000 

HRL •. 000 0.000 
HBV 0.000 0.000 
LHA 0.000 

LHA 0.000 

HRL 0.000 0,000 0.000 

CJl:erIa comp..tson -.hllow 
MPCA elle Response •• cton Ortnldng W .. er crtterta·· wenlon DW1011-m1 •. II. page' 



f-l--'Ch=.""'''."'Col=._+ ______ f--.---
-+-----1----1-----. 

CAS No 

-"rinking 
Waler 

~_£riteria 
(uglL) 

Methoxychlor 72-43-5 40 

2~eNoro-ph..,oxy1ltetic acid (MCPA) 94-7 .... 8 3 

(.) 

MCl 
HRl 
HBV 

-~~~-
Conc.nt 

(ugll) 

____ HRl ____ EO.OO .. _ 

Rano 

_._.lbL_ 

0.000 
O.QOO 

0.000 

O.Oel 

_ 0.000 __ 

--------~--+_-_4~~~~~~-_+~-+_-_4--~-~ 

-----~--~-----r__·--_+---4---~--+_--1_--~--_+--_4~~~ 

I-f-'A:=c::: .. =op/"jII= ..... =.l-____ I-____ -IF83-=32"'.O'--· 1--000 -- -;;;u-.--~ '-:'-0:000 = =.:.. ~::~ 2000 HRl _ ~_ f---- ---f----_+---_t_--=-=-f_-=-==__1r__--_+----t----+_---I-----I 

~~~~~""~~=f~L--n~~---r----~P-.~~~73-~7"'·-r--~-~----- ~:~::~:~:-t---__1--=O.=OOO=-_+---_+---+---+_.--__1r__--_+----t----+_---I-----I----I 
N"""'."e 91-20-3 300 HRl 120.00 0.400 

~ 129-00.0 200 HRl 0.000 

~fP~~:::t~~~ .. ~d~bf~~~~··~PC~B~·L)~----~'3~3~~~3~~~3_+-~0~.N~_+-~HR~l~1_---+_-'°o~·.Oo~Oo~Oo--~-·--1----+---~---1----+---~~--_+---~---+_---r_--_1-~~_1 
Prometon 1810-1s.o 100 HRL 
_ 238S().S9-S 50 lHA 0.000 
__ '9''''~7 10 HRl D.OOO 
PropuIno 13 .... ().2 10 HBV 0000 

1-+~~==~--+-----t-----~,=22~~~2~.9~+--,~00~-+-~LHA~--1i-··- -~0:~00~0~-1----f-----1r-----4----+---·-t-----+----r-----+----t----+-~~-t---~ 

IIDX (lleK...,._1.3.S-.·1.3.S...,....., 121·B2~ 20 HBV D.OOO 
__ 122·34-9 30 HRL 0.000 0.000 
_. 1~2·S 100 MCl 0000 

I-+T~~~~~--t-----l----~~~~,~~I9-~,-+--'S=OO~-+-=LHA~~----+--'O~:O~0=-0 -I----t---~---+----t---~~--_+---~---+_---r_--_+---_+---~ 

Terbad 5902·51-2 10 lHA D,aOD 

TOIbufu. 13071·79-9 0.2 HBV D.OOO 0.000 
2.3.7.9-TeDD {DIoodn) 0 3.0Dl!-<lS MCl 0.000 1.100 
1.1.1.2·T*"< ........... 83().2().S 70 HRl 0.000 0.000 0.000 

79-34-S HRl 0.000 ..... 
127·1 .... HRl 180.00 22.IS7 21.1S7 
1Q9.99-9 100 HBV 0.000 0.000 
1Q9.~3 1000 HRl 240.00 0.200 0240 0.240 

8001·35-2 0.3 HRl 0.000 1.000 
23O)'17·S I HBV 0.000 0.000 

TrIcNooo .. oIIe odd (HAl h) 7~).9 10 MCl 0.000 
t.2 .... TrtcHorobennn. 120-82·' 70 MCl 0.000 

1.3.S. TrltHonob ........ 00 LHA 0.000 
71·Ss.t .00 HRl 890.00 1.150 1.150 

crtlertl COf'IIC)""on • .r...,. 
MPCA Sft. Re ... tlnst leeton Dftnkmg W .. er Crtlert.·· wenlon DW1D.7-mu.xls P.O 



_~rinking 

1_+----=c:::h""'=k"'01,_+-____ + _________ .. __ . ~~~=~~ __ ;~~_ 
f------+---- (ugiLI 

Basis 

(.) 

t.1.2-TrithloroetNn. __ ._~ __ ._. 79-00-5 3 HRl 

Trichl."'~'(',',2-, TC§ --- E=-79-5_°a!-~-- 2!:D ---~-
Trkhloroftuorom..".,. Freon1t) _._._~ ______ .. HRl 

2,4,8-Tric","_"",..... __ ~ _____ ~ __ HRl 
2,4,5-TrkhioropMnollC'f8.C.tic IICId <2,4.5- T) 9)..76-5 10 HRl 

2(2,4,5_ Tric .... oph ... "Ylt><OfMoni' ,,'d (2,4,5_ TP) 93-72-' 8D HRl 
',2.3-Trlchloraprop.,. 9a..19-4 40 HRL 

sit_iVY.n 
Concent. 

(ugll) 

1.00 

140000,00 

Ratto 

fbl_ 

0.333 

U8e.1587 

_ . __ . ______ 0.000 __ 

0.000 

TARGET ENDPOINTS c 
BONE ___ ~v~,=-o_ r-~~~- EYE ,MMtJII KION 

- - ---- -----

------- ------ r---- 0.333 

---r---- ~--1r_-_r--+_-~---~--~--+---~==~ 
---- -----------~----r---_r--~---+_--_r--~---+_--_r~~~ 
-----l----+----f_-------+---+---+--+--+-=-==-+--+--+-==--f 

-----.--.-- ~.- ----.. ~~ -- -------+---+---+_--:-:-,-:-~---_+-=='-+---+_--~r---1 
---- - ::::: - --------- -----I------+---+--=-o,::oo::o-t-~=--j----+---+---t----jf-----I 

-- ----- -- ----- r------J----t--
76-13-' 200000 

Trifturwln 1582·09-0 5 

HRl 
HBV 

... -- ----- -- .. _-::-::-:-- -----j--=-o_::oo=o,-+-----t-----t-----+---+--=-=-+----jf----+---+---+----I 
----_._ .. _--------

HRL _ ::::~ ---------_f---+---_jf_--_f---+---+----t----f---+---+-----1 
~: -----,--- -----+------+_----t_---~---_+---+---+_--_If_--_+---+---+_--~ 

~H~R~l __ ~_4~0:::-0~0_~ .. ~ ---- -----+---+---+----t----f---+---+----t----f---+~2="::.::IH=-~ 
HRl _~~_D~.~'.~3_~--_jf_---_f~0~-'~5~3-t---_j---_+---+---+---_jf_--_f---+---+-----f 

~~T~I!...~,5-~.~T~~~.~~b~~~=.~------~--------f9~~~ 

T_'(2,4,8-) 11B-98-7 
Ivn.t__ 75_0''-
XyfMle fnb:tln of o,m,p) 1330-20-7 

D.2 
10000 

I ------- -----~L-----+_-----~----4_----~----_+-----4----_,~----+_----4_----~ 
R.cianucide. ------ --- ---1----- ---- ------ --+_----t_----_I----_+----t----+_--rr---_+---+----tb<: .. = ... "'..,=-; 

, _fB~ ... ~'=P.-""".~.~&~ ph'-~'~ --""="'( .... '-om+):::::::::::::::::~~::~::::::~t::::=~-_+- ""CCll --r Gr ... ~e~p __ IpC..., 15 

Racbn 228 .. d 228 (pCL4) 7440-14-41 Mel 

RedonCpC"" '4.59-67·7 3DD MCl __________ _ 

~~~~~~--_+------__ +---------~~-- 2D .. Cl .... -~- -.--~--

0.000 

0.000 

0,000 

0.000 

0.000 

yo..., 
.1qIO ..... 

--------------+------+_-----r------+------+------+_----~------+-----4------~~I."~I~ 

- --- ---+--~f_- 1."1 
---- --------r-----+-----_r-----r-----+----~L-----~----4_~~~ 
--------+---1- I.HO 
-----------+--~r-----r---_+--_1f_--+_--_+----f_--+_---+--__I 

~;!;;;:===:-+-----t------ ~~~tIY. Haz~f=~~ __ ._~ __________ o~=- _2_'._ .. _. __ t_-35-.'-I-O--J-D-.D-:~t_.-.-.3-33--+-2.-.. -3-+_-1_'._ .. _'_t_-D.-.D-.-+--.-.'-'-4-t_-O.-"-.-~--O-... -.-t_4-.. -1_.'_55-1 
FOOTNOTES: __ 1.. -C= =-r~= __ _ 

HBV-H ... hB .. odV ..... doriYodby ......... 0"l'_ .... fHoollh =r -- ------ ---- --I------+-----t---_j---_+----+---t_--_jf_--_f----J 
HRL- H .. Rh RtsIc Level deffved .. d promutp:ed In Me by Mmesotll Oepartment o~~~___ ____ __ _ _ _ ____ _ _______ f------+----+----~--_+---+---+_---t_--_I---~ 
· ~,---.-~,-... - ~'---T"I"'L ------

L .... ·Uf_Ho ... A<Msort
l .... +=--- _ ---- ---- ---- ------r------t------j--

MCL·_C_L.... __ ____ _ ____ ___ ___ __+----+-- ---+----+----t_---_+----+---+----t_--_I---~ 
MCLC)·_C_l .... Go. _ _____ __ -----+---+_---~---+----+---t_--_j---_+---+---+----f_--__I 
SMCL·S,, __ C_lovof _ ___ ___ _ ______ +---+---_I,---_+---+---+_---~--_I 
SRL - Spedfk: Risk lew! ~ conc~ wHch corresponds to • nsk of 1 E·5) 
b~~_~ __ ,C~~~_~~~ __ , __ ~ __ M~~IO~O~~~OO~(~a-O~,~-d~.-•• Lf~,-_-.-~~~'~~~,~OO~~=O~O~.---+----+----t----+---+---+----+----I---~ 

MeL .. not WItty ".....,.sed. C~ c.nc ... risk wfllnclude MeL oriy tf specilk risk leIIet for carc:r.ogenk:ity Is .-nIRabl.. I 
I~ wII nat Include MeL,. or llfMlme ......... Ac:Msory v ..... for noncarci'log.nIc .".etc slnc. t.rget endpoints are not sp.dfled. 

c BONE· "' __ , CVIBLD -,_'"' .. bIo.d ..,.,om, CNSlPNS· " ....... p"""' .... """""' ..,.,.m, EYE· .yell'"", 'MMtJII· iTm .... _, .'ON ·lddney, 
GI/LlV·~""'" ~orlYw: RESP· reapQtory syst..,,; REPRO· reproductive ~m r.c:lucWIgt ..... og~c: .... d d.velopm.nt.I.".etc; RESP· res,plrwtOfY sys<eI11=, --+---+---t_--_jf_--_f---+---+----t---__I 
WHOLE BODY· gIMIeI'III.ft'1tCb •• lntr .... d morWIty Of morbidity, dec:r •• sed body weight, .te . .,d CANCER· c:.c:lnogmc: .".m. 

d Anark· EPA MeL 11_ ........ now Mel wII I""I>II>Iy b. < 10 ugIl. 
e .. FL·.-,., ... _ .... 

(f) TheUClGMCl orHAvwtue forllnytwa or more o''''s. c:hemlc:.n shouldr.."aIn" 7 u~ b.C:MJse ofslmil. modes of.ction. 

110 Total lor all THMs combined can not exceed 80 ug/L 
h Total IOf all haloacetlc acids cannot exceed 60 ua/L 

MPCA I"e Response leeton D .... 1ng Wilier Crtlet1.·· weralon DW1017-m ••.• I, 
c:rll.1tftII c:omp.ttlon ...... 

p.ge 5 



APPENDIX G.5 

INTERMEDIATE ZONE GROUNDWATER SPREADSHEETS 
) 



Chemical CAS No 

tNORCAHlC8 

I-4'Abni'IUm=",. =-__+-----_l[--- ~=:.~=-~ ---

Orink~g 

Waler 
Criteria 

(ugiLI 

.0 
Ammo",. 7664-41·7 30000 

Antimony 7440-36-0 1 

1-+""'=oni=C-:::--:'-'(d)::L..----,---t:-
e
"'-;-- ------~, ... 33().2328-, ~ ---~,O---

1--fAO"'::b::;."",D::,o(,IIb=""."A;.:'...:1",0-"um",I,---+,,,,eJL - -- -- ----_. _._--
Br.riI.m 7440-39-3 __ 2000 

B.......,.. ___ ~~ __ 0.01 

--j"B.,=OII'-__ +_-----+---- __ 7440-42-8 _._~_ 
BromMe ______ _____ 10 

1---fC"'.::-="'--,--'---..,.---+---- ___ _74_4_{}.4_:3-_9__ 4 

I_~! (as free chlorine) f------ --~ 7782.50-5. :::: 
.---_._--- ----

Chlome dioxide 10049-Q4...4 800 
Chlcxte --- ~ __ ~~~-=~=~ .. 1------ 1000 

Clvomlu'n (Iota/) 7440-47-3 100 

Ctwomkmlll -==-~~_I~~ ==~ooo~ 
Ctvomlurn VI ___ ._ _____ 19540-29-9 100 
Cob. __ 7440-48-4 30 
Copper 7440-50-9 1000 

CywlIde,rr.e ~~~=-== ~~ 100-_~·· 
Fluoride 4000 

IHypochiorite (regdlled IS chlorine) -~--~= _____ -=-~=_4000 ~ .. 
:::OChioroUI acld (regullild al chlorine) _ .. _.__ ___ _ ~:ooo.-. 

I--f~==:'::::=';,~"''''-'.'"::!:.'-) (Ii ""'R"l-'-.. -c-""-onIIy-,--:-'b-:.In-.-,L.-..... -,,-u"-.-d):-._- .. ,.~ .-~--
Mercury (lI1org.vc) (I.g. Ct-lofidl, sulfale) 7439-01-6 2 
IMoMJdanum 7439-99-7 30 

Nekel (soluble sab) 7440-02·0 100 
NitnI. Cas nitrag.,,) 14797·55-8 10000 

Basis 

(a) 

SMCl 
lHA 

HRl 

S~eN\len 

Concent 

(ugIL) 

71200 

MCl 9.40 

MCl 
HRL 89,70 

HRl 
HRl 

MCl 
HRl 

Mel 
MCl 
MCl 
Mel 
MCl 26_70 

5.70 
8.60 

HRl 

HBV 
HBY 

HBV 
HRl 
MCL 

_._------_ ... 

MClG 
MClG 

----

MCLG 11000.00 

HRl 
MCl 
HBV 

-- ~:~--

1160.00 
0.57 

S.20 

NitJU 14197·85-0 1000 MCl 
S.......... 7782 .. 9-2 30 __ HR"::'- -~~~~_~-

1--f~~~ __ --'-____ _L _____ _t_~' ... ~().~22~ .. ~-~3~0~+- HRl 

Strontium (!ton .... clo.ctln. not tOSr) ____ -t-..c7..c ... ,,()."'2oc4-c-:°-t---:-'4"-00-"0':-_ f---~MBCVl ____ _ 
Sutfin 500000 
rhohn , ... ().28_0 D.. __ H_R_l_::-=--__ -~ 

Tin 7440-31·5 4000 HRl 

Rallo 

(hI 

14.240 
0.000 
0.000 

0.111 
0.000 

0.045 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.267 
0.000 

0.000 
0.000 
0.006 
0.08& 
0.000 
0.000 
0.000 

38."17 

17.1500 

0.215 
0.000 
0.052 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

VIll1~ 1440-82·2 50 HRL 3,10 ____ 0.012_._. 

~+~~In~C~~~D~'P~h~oru"'.T-----~---~L~;~~27~7;~~~~-~~=~~D-r-~H,=L~---~ -:~:::--

TARGET ENDPOINTS c 
BONE CVI8LO CNSIPNS __ =-EY'-'E'--+-"""MMUN="--+--_K:o:'"DN"--+~G""IL""Y'--+--"'P''''ostat. REPRO RESP WHOLE CAHCI!R 

___________ +_---~---__+---+---+_---~--__+-B"'O"'D~Y~~~~~.P~.«~ 
100,0001 

-----

----- .. ---- ------t---.+---1----II-------+---+---t-------t--------I 

47.000 
-- -------------I---~ 
.. -~-- ---1----_. 
-.--~---- '--0.04S-f--·--

0.000 

... ~ .. -~ ----- --_.-
0.000 

. ------r--- - 0.000 

0.000 
------+----_. 

1--- ---
------- --~-~-- ,- -------t-----J 

---- ---------------j------

f------- ----·--t--·------j---+-----+------I-----j----+------II---
0.000 

__ ._. __ ~ _____ . _________ I-__ ._+----'O"'.DO=O-~--__+---+---+_---~---__1 

------ -0.08. - -- --.. - ---.-t-----_j_-----t-----t.-----t-----t-----t-----1 
------- ----
------ ------ ----- ----t_---j----j---1---1---1---+---1 

---- -----

~--==~_ :==--= --.!7000::: =---=-=-~---i---__t---+---+----~f----__t---+----I 
------ I-------t-----j 

--.----f--- . --.-------+---+---+----+---+---+---+-----1 
---r--o.OE~ ___ _ 
---.---- f---- ~-- -----+------t------t---+-----j-----+---t----+-----I 

~.--f___--- --.-- --------I-----+--+---+----t---+---+--~ 
---- r------- )-----1---... -.--+---+----+------1---+-----+-----11------1-----1 

0.000 ~ _____ ----t------t-----t-----t[-----+-----t----+-----t---~ 
.----f----.---t----
.------f----- ----

---+-------I------t------+-------j------ -----
O.DOO 

--j----I----II----~I----I-------- ·~---t-----l 

-----+-----+------I-------I------I------I------r-----r-----r-----t-----r---~ 

I--fOR=G::-:AII=c=.--+-----+----+----j----t--------J--- ----_ .. 
I-i===---I-----+--.--+----j-----t------.,-,----- ----

Autochtor 34256-82·' 10 _. ~_ f------ _!:~__ 0.000 0000 
Ac...... 6'-64-1 '00 __ HRl__ _____ 0.000 ::::::::::::~::::::::::::::::::::-lt:::~0-::."'0.,-0::::0'::.:::1:::-=·=---t-I__------=-;:_---I----:::::::::-=--tl------__ ==-=-+---.~ 
Ac_ '5-05-8 40 HBV 0 DOD _---1----'0,,,.0"'00'-__ ____ __ __ ---==-0"'.0=0,0'--+--__ --_11--------·-

I-4'Ac=;_=:.:.n=--~----~-------J-6:-'2c-:4':-'8_"'S-=8_-:-8-j--,:.:0'-- :::-s.c=--_- 0:000____ __ _ ___ . _____ +-___ _____ ________ •.• 00 

Acrylamide 79-06-1 0.1 SRl - - 0.000 -- 1.000 
I-4'Ac==c'}'Ic=.:.:_=.--+----+------t-·~,c-:07:-=-,"':3-..c,-+-...:0::.: .• ~-+-"'SR:"l'-- ° 000 ----+----+----~---____J-----I---.-. - -f----_t_-----f--'.= .... =-

--MCl·-- --- .- 0·.000-· ---t-----+-----+- --f------ ----+-----t-==-
l-+iAdp=' .. =.::.'-"(<i"-'~=T"'>¥l"-----j-----+--=0-_+--4::.:0:::0-+--_""_"_ __________ . __ ~---+---+_- .. -__ _ ___ ~---+------[------ _____ _ ____ . __ . __ +~=_ ::: '~~~~~:8 4 _~:~ _________ ::::: __ --.-+----+-::-o.:coo:-:o--+-----~------J-----+------ ____________________ ~ 

1-1-=!AI<i~~C~OIb~=+I'J~<i~C~OIb~~,~uI~'D=n.;:+I'J::;=<i=COlb=::;'~uI::;,.::;~=do::;(::~===~:::~~~~~~~=:::=~=-_._- :=_~ ----- 0:000- --:::_-:::::::::~---~:::::::::----l;:::::::::--:::~;.--:::::::::::::::~::::::~-:::--:::--+;--:::::::::::::::~-:------ '-. __ 1--____ _ __ _ 
AJdm 309-00-2 0.02 I ----sRL .. - ---- ----0:000- I I 

MPCA SMe Response Cecton Drtnklng Water CrKer1I·· version DW10t7-max.xls 

0.000 

c"er1. ·InIHlMcI"e 
pete , 



MPCA SMeJ:" 

-----_. -

Chemical CAS No -- -----~-- --_._-_. __ ._------

AIyI Chlonde (3 chlor~p~p!.n~ __ _ _ _ ~~ ~~~ 

_~~=_~f:~~~!.1iii 
Bent:azan 25057·99-0 ------ ----- -----_. 

O~~~~~lg 
Water 

Criteril!l 

(ug/ll ,. .. 
2000 ,. , 
, .. ,. ~-+B:::."'nn=n.:..,-,--+- _________ , ___ . ___ 7_'''_>-_' __ 

Benzoic Acid SS-B5-0 30000 

~-+"' . .:.:' . .::;B""=.O!¥=("'D"'''· "'Ih.:::n,t)"'-.".,.-____ t _________ !3::-5'-.. ---:~iOj 
I--EBi",s.( ~~'''''' .. '''~=:'='.Ih:::'''''c:'''(B~C=E'''EI~-t__--------- 11144-4 ___ ~ 

BIt;·2-chlorcHsopropy! ether 39639-32·9 300 

Bis(chioromdT)1)elheqBCME) 542·88-1 __ .~~~ __ _ 

1--+:":"':"'·~:~:"'oro--m-oIh-L",-.--------If---------· ~_"-40-9 -- 0 :: 

I--tB"'I"''''''.,:4i<=".::,.",-~=.c:("-Tc:...o),,,-___ ~IU'u.-l) ______ +-775_~5-=''5_7:.::'',:-_______ .e.-
Bromoform (THM) I (g) 
Bramomethane (methyl bromide) 1(9) 74-83-9 10 

1--1-"'=B_=01"'-_-'-_______ +. ________ +7.:.:'."'38-:..:3'--_ f---~ _ - -
B~ bonZjtphlhoiot. 85_88-7 __ ~ 

__ I-"B=~"' ... =-___ _'_ _______ +-_______ =8'°5_°'7 .... ().'~ --- 73 ••••• 
Bulylphlhaljt b~gIu'.I". (BPBGI 

_______ -f9"' ... =9-~8__ , •• 
----r,g,-;:QB:2-"-"--¥o"-

Ba-sis 

(·1 
HRl 
lHA 
lHA 
HRl 
lHA 
lHA 
HRl 
HRl 
HRl 
HRl 
lHA 
HRl 
lHA 
lHA 
HRl 
HRl 
HRl 
HRl 
HRl 
HBV 
HRl 
lHA 
Mel 
HRl 
HRl 
lHA 
MCl 
HRl 
MCl 
HRl 
MCl 
HRl 
lHA 
HRl 
HRl 
lHA 
lHA 
HBV 
HRl 

SiteNVell 

Concent 

(ugll) 

Ratto 

Ibl 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 
.-- - -. - -- -

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

BONE CVIBLD CNSfPNS 

0.000 

-- .. 

0000 .._----

TARGET ENDPOINTS c 
__ ~~~. ___ ~~~ __ K~~ ___ . GlI1.~y___ Prostate REPRO 

---- -------- -------

RESP WHOLE CANC£A 

______ -+~B~O~D~Y __ I~ 
100.0001 

--f--f------i------- r__------t----i----i----+----t 
---- f------ I-----f---- I--------f-------+-----f-----I 

0.000 

-- ---- ------ f------
0.000 

--- --- f----.----t-----+-O"'.O"'OO=--+----~f----- t------t----+-------t---c.:c .... =--J 
------- --.-.--- ------ -----+---+-----1---+----i----+---+---+--"=-I 
------- ------ ---.-- ----·-+--+--+--+---+--+--+---+---=-•.• =00:-1 
--.---------- -----t- -+---+---+--+---+--+--+---+--"'==---1 

-----
1---------- ------ i-------1f--------t----+------+-----l------f------+-----+------f--'O"'.OO""'.-I 

'. !:~__ 0.000 
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.20 0.400 

0.000 

0.000 

0.000 

0.000 

0.000 

_._._------ -.~-

0.000 

------ - f- 0.000 -- -------+------j------+-------1f-----t------t---+-------t-------J 
---- --------·f--------t-------r~o~.o~ooc--t------Ir--------t-----r------·+--------t 

------ ----+-----+~~-+-----r----+--_+--_t---_t 
------- ----.-.-- ------I--------ir---t-----

-+---+.-- ------------t---t---+----I----l 
------+---~-------

0.000 

0.000 

----.-_. 
_._------

___ t-_____ --t ______ .-r--'o".o.::oo:..,_,_t_------ ----.-----+------1------1-------1 
--+-----+------+-0-.0-00---1--------r------+----t-----+~·~·0~00~ 

---- --. ---+---t---~------
----

---+---+---+------c------- 0.000 

-- -_. - - -- ----------+------+------1-------+------+-0::..0"'0:.::0--+-----__I1-------t·--
0
=-.0::0,,".---1 

-----+--+---+----+---.+-----1----1--------

l---I'p"'·:::...·:·:"~~":=::::::====:~:=:"".:::......,:::·"'IIh)4ono=::;.::,(D.>:(~"'~:=E)'------I.:.;~~:...~:::5-:..:~:..,_,_t----'-: -----t----:~ =-----:::-- ------- -. -- ----- ~+----=---- =:=- =----. =---= 
1--P'.:='-:::o;dtI~ .......... =:==------t--------f-'7:c5-:=:34-o:3":_-_t---'-:'7 •• ,---+--'-'HH=-RRllc--+---~,7.·7000 ••..• 24'5' 0'43 ----t------.. ----- - =~_-__ ---__ :::-_.-_--~~ 

0.000 ..... 
0.000 

1--+''''.,:..;.OO;:''::.: .... = .. :::'''= .... ::::...--,--,,-_---JI'-,-_____ -E''''07cc·o'''8-,=, __ t----''--- -----~--:--- ------ --------+-----+-.- -------+--------1-----+------- -------- ------- ---.---. 
t, 1·DkNoroetITw4.". (V~dene cNaride) 75--3>-4 • HRl 13 00 2117 2187 I--P, :=,.:::DIr:"'<_====.,"i>-===r"------f-":c58-"'5:=9-=-:',--+--~7.,---+--~· 58~OO-- ':218 -- 8.'88 ---'---- 1-------. ------t----. -- ----

0.425 

"·se Seeton Drtnklng Wlter Cr1ter1a·· werslon OW1017-mall.lIls 



-~~~.~ =-= ----

1 ,2·OIchloro.thyfene. tr."s· 

Oichlorom.thane (methytene chloride) 
2 ...... Dichloroph.nol - ·T -___ _ 

CAS No 

156-60-5 

75-09·2 

12a-8~~ 

2, ..... OIchioroph.noxy.edc .cid (2.4·0) 94-75-2 

..... (2,4-0ichkJroph.noxy)butyrlc acid 2.4-08) 94-82·6 
1,2·OIchtor~prop"'. - -- --- 79-87-5 

1.3-OIchtoroprop.n. (ciS •. tnns·~~~t~_~ _ _ _ ~3.:~~ __ 

O!.!~~i!~g 
Water 

Criteria 

lug/LI 

'00 
>0 
20 
10 
00 

5 

0.02 01."... I 1__ 60-57-' 
01(2. •• -- - 1 ~~:t!. __ . 400 

DijZ_yth.IMI_ ..... (DEHPI~~ ___ ~ ~_.'-1 ____ ..!!'--"--
01_ P_". PAE) -~ 04-86-2 100D 
otilopt'op~ ."ethy!phosphonllt.. . ------~- 800 

Dimethoet.. ___ ~ ___ ~_ 

Dlmethrin I 67239-18-1 __ .. ~~ __ 

Dimethylm~hosphonllt.. r-.--.. -.-- 758-79-6 ___ . ~._ 
2 ...... Oimethyfphenol 105-87 9 100 

om __ .IPAE) --- :::.--=---==--~ ~~~-= 70000 

Ba-si-s 

I') 
HRL 
HRL 
HRL 
HRL 
HBV 

HRL 
HRL 
SRL 
MCL 

HRL 
HRL 
LHA 
HBV 

.!:~-
__ !-HA __ _ 
____ HRL __ 

---~~. 

Sitellfllell 

Concenl 

(UgIL) 

140000 

RaUo 

Ibl 

14.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

TARGET ENDPOINTS c 
BONE CNSIPNS EYE IMMUN Kl0N GI/UV Prostate ---- ---~---. ----

----- '------- '-------
100,0001 

---- j---------t-----t---- c----------- ----1---+------+------,-----,-,---------1 
0.000-- --- r------ )----- ____ f ____ -!-----"'O."'DO::0___l 

= __ = ____ = :=-=---------.:000:: . 0.000 __ 1--------0000 ------------
.... _O_O~~ - ------+-------f------ ----- O_DOO 

- -.-- -------- ------ . --- --- -- -- -------t-----__f----+----~----_____t__--______t--__tl____'='=:__, 

- .- ----.- ------.-- -- ------- ~---f_--+---\__---+---!__------I---t___-=.::::-... =-___t 
----- .. -. ~---- ----- -----.--+----+----t-----I--------+---+----t-----t-----'O'''' ... =-~ 

. _____ ==== -==~-:r----::::~- --- --- r----o-OOO 

-----.--. ---- ,------ --- - ---+-------+-----+----!----+---.I------t------t------I 
0.000 ------ -.--I--------+---j---- \__------I---t------t---, 

------ ---:-----r--------

:~-: ____ _=f--O()o~~Jl--"_o;=-=-----+---+_____:=:-------+__---\__---t---+---+__---t-------, 
----- 1---___ 1----_____ 0.000 

1,l-DIr*obenmn. (m-) ~_ 1 
2, ..... DInItroph.nol . ________ ~1-28.5 _ 10 

LHA 
HRL 
SRL 
SRL 
SRL 
HBV 

SRL 
LHA 
LHA 

'!:~~ ..--- ::..--==--- =--- -=~0()0---+---+---------lr--------t---+-----+-----1-------t-=c:----1 
::::: ------r_--- -- ----t-------t--------t----- ---+----+--.--...... -=:;::::~:=-------I 
0_000 -------- - --- -- -. -------f__------\------+---- -·-+·---l-------+------'.~_DO"'O-

0_000 -----f-------+------If-------+--------:-o.-=-oo=-=o-+-----...... -----t------'="----I 
0_000 ----f----- -- ----- ----+-----4--------
0_00. ---~ r_--.- -----.----f--------+__----t-----___t---- ---------f_--___t-0:: .... =-
0_000 ---- --- -------- ---- ------ -·---!__---4---+---+---+-----1--------t---

-----~-r_--
DI~ _. ______ 85-00-7 __ ~___ MCl 

[f~2fi:~~0 ~ 
Eplehloro~ ________ .~ 106-89-8 ____ ~ ___ ~ __ 

Ethylbenzen. 100-41-4 700 ____ ~~ __ _ 

S-Ethyl dipropylthio-cllfb.mllt.. (E~.!9~ ---- 759-94-4 __ ~ __ HRL 

E~ eth.r :-_ 60-29-7 1000 HRl 

EIhyI.n.gty.ol I _____ ~- '0000 HRL 
ETU(Ethyt.n. TNo ...... ) 96-45-7 3 SRl 

F • .......,.,o. I 222224-92-8 2 ___ ~ __ 

:=:omethan. __ 2~~ -2lli-= ~~.-~: ._ 
Fonofol .~ 944-22·9 10 HBV 
Formoldohyd. 50-00-0 1000 HRL 
G.I~ •. an •• d.d (b.nz.n.) 5 LHA 

!GIypholllt. 1071·83--6 100 . MGl 

030 

0.000 

0.000 

0_000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

~.ooo 

0.000 

0.000 

0.000 

0.000 

.-~~ ... 
0.000 

0.000 

HopOo.hlor I 76-44-8 0.01 HRL 0.000 
Heptllchlorepoldd. 1024-57·3 0.04 ~_;==-~R'=-~ ____ . 0.000 

H.nchiOfobenzene 118-7 ..... 1 0.2 HRl 0.000 

HexaehlOfobutadieM(1,l-butadi.ne) 87·68-3 1 _~ ___ ~ ___ . 0.000 

He~~~~~~. 77~7~ 50 __ +_~M~CL~-t _____ _ 

H.xec:hloro~ 67·72·t 1 lHA 

H.nn. (n4l.nn.) 110-54-3 400 ~ ~ ~ HRl-_________ _ 

0.000 

0.000 

0.000 

HexazitOn. I 51235-04-2 200 _ _ __._~_. 0.000 

HMX (Octlhydro-1.3.5,7-tetrlntlro-1,J,5,l-tetrlzocl 2691-41·0 300 ___ ~_ __~~ __ 

Isophoron. 79-59-1 100 ~= __ HRl 0.000 

Is~methylphosphonMe 100 . __ ~ __ . ________ 0.000_._. 

d-umonene 5989-27-5 17500 H8V 0.000 ------- -------

t-+~"'~"'d= ... =n--'(HC=H"-."'gorrm;==.-'-)---t--::::::::=::::::::::::::::~~~~~0-~8:::~':5-"'.'-:2C::::~ __ -=-:::.0",;_2 _ ~-__ :_~~_~ _== --~:::: -
~ _ _fMal=-=· ::.:n-,-~+------t------t':..:2"-'--'-75-=-=-5-t__---:'-'1O:.'-:0 _ ~__ ~ __ 
._-f-0!",=hy"'-="'do4-____ + ____ -+"~23-=3"'3-':'1::_:_+-~.0":'0"'0 _____ ~ __ 
~_fM~ath~o::.:~~--t-------__f-------+'~6"-75:::2~-7-'-7-=-5+---~20~0~-r_--LHA _____ ~ 

Methenot 61-56-1 3000 HRl 

MPCA Sl'Ie Response Seclon Drtnklng Water Cr1tef1. _. vHslon DW10f7 -mu.xls 

0.000 

0.000 

0.000 

0.000 

- - -. -- ----1-----
._----- ---- ~~~-.-- ------
- ------ -------- ----- ------ -- -------j-------.,f-------j---j---------f----t---+--~ 

-- ---- ----+----- - --------- ----- ----t--- --1---------:--f----- -If-------+--___t---
_._----

------ ---- ------ --- ---
0.000 ..... 

-------- ------ ---.-- 0_000 0.000 

:::~:=--:::: =()~O -~ :::=_--=-~_ f--------f----f--------t------t-----t-----...... --___t-----+--
----f__---- --- --- ----+----:o:-:_o=o::-O-I---------t---+----t-----t---------I-----I 

---- C----_ ------- I--- --- 0 .... 

----- ---- ---- f-----+----+----t----t-----t----t------1f--------'=--I 
~- ------ r---- j--------t-----t------t----+-----t~--+--__+--___1 

--------t------j-----t-------I-----jc-----f---__+---f------I 
------ ----- ~-. ------- ----I---+------::

O
_7
00
=0-j-----t----+------+---+---f 

-------~------t-------f--------__r----_t_----_t_~~_t_-----_+----_+----_+----_+----__f 

-- --r-----------+-------+----- -- --- -- ----+---+-----j-----+------+:--___1 
------ ------_. 

----- ---- ----f__--------I-------Jf_---+----__+----j-------- t----+------t------=: ..... =~ 
----- ------~ -------- --1---- -1------!-------1I-·---- ---+--:~::,-,=----I 
---- )-------- 0_000 ---~ - -----+------'=:.....--1 

-.-_t_---+--~=---___t_---__+---- -- ---I--------i ------1--___1 
------t-----t----+----__f--- ------ ---- r------t-----I 

-----.----1------ ----.---- ---r_--- ----
f-___ jf-"-O."OO"'O'-----_ f------ ---f--- ---.. ------ r-O;;OO- ------~~=:--~ --=-==- -~--=-= =----:::--~=-~=------ ._--- ----,. ---_._- --- ---:== r:::::::--- -=-=-_= =----==_ __ ~ __ ~OO-"--_= ==:=:_=~--== t:::=_---___ ---

~. ~~~~~~~-=:===-= ~=-~~~ ~=--=~ -~-=~ -=-=~-=---- :::.--=------=--~ 
-------- --- - ----- -----_.- -- -----

----+-----t----,O-,.O-oo-+------ ---- 0.000 .- f__---- f------.--j--- -------~-



Cnemical 

___ ~~~o, 
2_M~~_=:=''--h).-r .. ..JpLh-.-n.-'''''-,,-.,-·.-'.J.;d-(M·-e-p-A-I---

- ... 

CAS No 

72-43·5 

94-74-6 

2-(2-Methyl-4-chlorophenoll'Y) propionic acid (M~~?) 93-65-2 

Mdiyt e1ttyf ketone (MEK. 2.b~~_net _ ___ _ _ _ 79-93·3 

Methyl isobutyl' k-tane (MIBK) 
M~p_arathion ----.-.-. 

Mathyt lert bu!t1 ether 

3-Methytphenol (m-Cresol) 

108-10-1 
- -- ------

298-00-0 

1634-04-4 

95-48-7 

108-39-4 ----- ---_. ---_.-

D!!!~~g 
Wi!lter 

Criterill 

(ug/ll 

40 

4000 

JOO 
2 

200 
JO 
JO 

4-Methylpn.no1(p-Cresol)_.____ 106-44-5 3 

Meto1achlor __ ~~~~-~2-' _. ~ 
Metribuzin I _. _______ 21097-64~ ____ ~~ 

Monochloroben.r:ene _ ~_~_ -==-=-=-~ _. __ ~ _. 
Nitrogulinldin. _______ 556-88-7 ___ ~ 

Nitropl1.nols!.p" I 100-027 ISO 
2.Nitropl1enol 1--- 88-75-; __ --~~ -
N-NMrosociph.nylamine 86-30-8 70 

00myI IVyd"'1 ~ ~-2.0~-
P ... quo' I 19'0_42-5 30 

Pentllchloropheno1 

:~~-1------= 
Pidorwn 

.. 0487 ..... 2-1 

-----~-=----= ~02.2 -
1918-02·' 

---~ 
3 

4000 , 
'00 

cPAHs (lotal carci1agenic as B_~~L .______ f-- _~ ____ ~.:.O~_ 
Bltnl(a)lII"ItfVIIcen. --r--------.- 56-5~ 
Benm(b)ftuoranthene __ ~ 205-99-2 _ 

Benzo(lc)ftuoranthene _ .. ___________ ~7-0B-9 _ 

0.' 
0.' 

o.os 
'0 

o.os 
0.' 

nPAHs 
I--FA"-,'-'on=-ep-""'c::-.-n.-+-----= -.---- emg-- -=--.-40-0 __ 

I-_+':--=""''''.:..: ...... ''''on:;..''-:-. _+ ____ _+----- _~~-~-'-2.-~--- .---.~00000---

Ftuar.ne (9H-Fluorene) 86-73-7 300 

/_+-'N"'ophth="'oJ"'on"'.'--+_I---.-I__---__1~9='.,,20-=3':_-_t--~
~+'~~ •• ~n.~--L----_+-----~'~2~=-0:..:0-~0~- __ 200_ 

Polychiomated b' hen)1s (PCBs) 1336-36-3 0.04 

Prometon 18t~lg.o 100 

1-+:~,~::=~~h:===-r--+·-----··-·-----r~::..:~~~=-'=~~75~--~:=: 
ProplZine 139-4~2 10 

Prophom '22__42-9 '00 

(.) 

Mel 
HRl 
HBV 
HRl 
HRl 
HBV 
lHA 
HRl 
HRl 
HRl 
HRl 
HRl 
Mel 
lHA 
lHA 
HBV 
HRl 
MeL 
LHA 
HBV 
HRl 
HRl 
HBV 
HRL 
HBV 

CALC 

CALC 

CALC 

HBV 
CALC 

CALC 

... CAI.~ 

HRL 
HRL 
HRl 

Srtefv\lell 

Concent 

(ugll) 

-----

Ratio 

(bl 

0.000 

0.000 

0.000 

0.000 

0.000 

0_000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1 00 0.000 
--- - ----

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

HRl 0.000 

::~ ------- --- ... :~::: .. -
._-- - ._. 

HRL 
HRL 
LHA 

0.000 

0.000 

0.000 

TARGET ENDPOINTS c 
BONE CVlBlD CNSIPNS EYE IMMUN KION GIIlIV _ .. _._- --- ------

-----------

----.--- --.-- --0:000- 0.000 

- -------_._- 0.000 _______ _ 

0.000 -_._-_._._--
0.000 0.000 . __ .. - ----. 

0.000 0_000 

------
.... --- - :.::: f-.-----t---_j.---_+--- t----t---+---+----t----i 
.. --.--...... ----.-- -- ----- -I-----1----t---I,-----t---I,-----t---·[---1 

-----1----.. 
----- ------ --- ·-------·-----1---=-o.-=-OO::O-+--:O:-:O::cOO:-+---+--'O"'.O"'OO~+---+----1---_1 

.. -.- .--- .-----. --- -.--+_--+_-=="'-+-...=:"'-+---+----+---+----+-----1 
- - ----. -.--- --_ .. _.+----1----+--+--+----11----+--+---/ 
--- --- ----)-----I-.----+-----II_---!----+-----II_---!----+---I 

0.000 ._._------
----. r---·--t---+----+----t----t---_+---+----t----1~~··~··=·-1 
--.-1---.. ---- I-·----\---I----j---+---+---+---I----/ 
-.--- ---.- -··--I----·--+---+-:-o-:-oo:-:o-+---~~---+---+---t----f 
------

0.100 .. --. --- -----. - ---~-- 0.000 
.. ----. --- ---- f----. -·--~--''''''''-+--+---I----

.. ___ O.O_O~ .. _. ------.-1_--1----- _.-+.---+--.---1----

~_-_-._-~~ :-_-_=. ~---,___.-_+---+--o-.ooo---t------1--------1·~-=--=--=--=--=-~t-=--=--=--=--=--=-t-=-~.-::.::: • .,...::.,.---I 
.-.----- - ----- -------r--·--·-_j~--_+---+---+---~~--_+---+-==··~··:=·-I 
---_. ~.--. _ .. - ._- ..... 

--.. -.-. ---- -.---- -.------.--.j------j-----.- -----i*-
-.-.----t__--__j----_+---+_ •.••• 

---.. -- -. -..... --... - --.- ..... --.t__-.- .----1---;---- c-----.I----!-----+.--=:=-f 
0.000 

-. - .... -... ---- ------- .-------- -- -----II---t----1---+---+--=:··::::OOO"'---1 

---_. -- ---- - -- . __ ... __________ 1I_o"-0"'0:-0-~I_--+---I---_+---1---_1 

-- -----I--·----+--0-.0-00,.-+-,-0.-:coo-:.0_=__=_t_=__=__=__=__=__=_1_=__=__=__=__=__=__=_t_=__=__=__=__=_-=-1-=--=-::.-=--=--=--=-t·-=--=--=--=--=--=-~ ------ 0000 - ----.---
------1_.-.-.-.- -.--.. - --.---1_--+---+-----+--.--+----+---1---+-----1 
.-- -.. - .. ---f-.--- ~--I----·+-o:-:.oc:-oo=--+----+--+---+----I---I------J 
--- .- .. ----------- --.--+----+--"-=-f---+---+---+--__I---I---:-::::-/ 

----- ----- -------+------+------l----.--+-----+------+------+-------+,.~ 
----+----+-.. - ... - - ·---+---+----\----1---+--+----\----j---1 

.:--=_.:.:::- ------
.----- ---•. -00-0- --- ---.-+------\--.-- -+---+----f------t---+---+-----t--'O-'O"'oo'---+---~ 

HRL 
HBV 

---. -.-.--I--.-.--!---_+---I------+----t.---I----+----

lHA .- ----- ---
~-fRD=X'-'(H'-'."'"=ahy"'Cdt"'-' .. ;:''-'.3".5::-==O.-"'.~3·r'.-II1=·o:ztn'''.''-I--_I:~'2:.;''-' .• =2..:--4_+-_'2o:0'___+ ~_ .. ___ ~. ___ -.--t-----+---+---+---t__--__1---'O.~ _____ . _____ . _ _+----/ 
~+-:::.=::;. =-·--t_----t__---_jf'-:~0'0_4'-'-34-'-:2-:.:-+--,3:..::.'--~-.-1-.-.-.- -~ 0000 -- ----_+----+---j----_j----t-----.. +----+---+---~ 

~=tl~~.~b~~~'·~~~===t=========~========~~~~o~,~fj,~~,~~==j.foot==t==M~L~~L-. ~---------~::::.:::::~:-I-··---------r-~-.:-.:-.:-~+~-------I-I----=====t=======~======~======~~=====---+--.---I--f-·----.:-==+-_-_-_-_-_-~t=_=__=__=__=_~-I 
1-_t~~~~~~:~:~s--+-----I-------1F.~:~:~~·~:=~~~29~-t--::~:'---+-~LHA~.---------~ ·----·+----+-o~o:-:o::co--t------1I-----t---+---+---t---- ----r-------
~+2'"'.3"'.7"'.~=T'O'e-D-D-(-DioL ... -·-I---+----+=.:..:;=-=-0+--:-3.-'0.:::E'-.. -,-+-~"'~'-'~'-- -----= :.::: __ I--_ .. =-.. ~- ==-===- -'-.00-.--

1,1.1,2-Tetrachloroeth."e 630-20-8 70 _~ __ ~-=-__ . 0.000 __ --- - 0.000 0.000 ___ . ___ _ 

1,t,2,2·TetrKhloroeth.... 79-34-5 2 HRl 0000 DDDD 
1-+T"-.=:.._=.o<hyten==.==---+----+'2=-7=-.'~8_4'-:--+-~--+---'-'HR:.:.:L·--~ _._.'_7'_": =======~=====--t-----.-_jl--- -.---+---+--_-_+_--.. - -== _. ___ ~_ 
f--+T'"'-=h=Y'dr"oIUr=an=r----+----+'0::~~9"'~-'9-+_--',~:::·:=-0-t-~H"'B'-'V'__+-___ +_...;0"' .• "'0=-._- ::~ . --~-~ ~- ________ 1-___ 1 
f--+~:.:~=-.:::,ono'----+----+----t~:0'~'-',~=~-:'~::-2--t--'-.=.3c:--+--H"'R"'L'-:- -~ .. ~ ----,----- 1---- ____ _+---+-O"'.O"'0=2-1---'.~~ - - -- -.--.- .-- ___ I--

I-+T:'riaIaI:::""'.=--+----+-----E23::0=3-:.;':=7.~5-t--=::'-+-,~'::C'~:--- ---- :.::: oooC _~~=::..:: .:-.------- -.---~ 
Trichloroacetic acid (HAl h 7S-03-9 10 MeL __ ••..•• 0 ••• --

f--+''-''.2".~::.T:..:n:::·cH:::'''''''=:::'''''=on:::.'----+----+'2o:O-~9=2 . ..:.'-+_'--7c:..O ___ -'Mc,e'-'L~_+_----+_--==__jl---_+-.--+---+---t_----I-----t----- _ .. ____ _ ____ _ ___ _ 
1--+:"·~"·~=-.~':'~"':::=::=ath:::·nzono:::'"::: • .:::....---t------j-::7,.-'.5:::5-:c8:--=t--::.::.'-- --~: - ---t---:-::-:-:::-::,--·t----+-----j~---t-----+----+---t--:o-:.ooo=~r---·- - -~ ~- .--.-- ----

MPCA SHe R.esponse Seeton Ortnklng Water Crtterla •• version DW1017 -«t ... lds 
crtlerta • lntermeCIIIII' 

page 4 



Chemic II CAS No 
----~~-

1,1.2-Trichloro.u-.ane 79-00-5 

Trichloroarhytane (1,1 ,2-: TCE) 79-01·6 

Trichloroftuorom.ttllana !F~~~~~ .1) 75-69-4 

2.4,8- Trichlorophenol 88-06-2 

. 2.4,5- Trichiorophanoxylc.tic acid (2.4,5- T) 93-76-5 

2(2,4,5-Trichlorophanoxy)propionic acid (2.4.5- TP) 93-72·' 

t ,2,:).. Trichloroprop..,. .. I ---~ 96-19-4 

__ ~~()-1.2,2-triI9uOro.tf1~~ F~~n_~~}) ___ . :~8~~O~B 

1,3,5-Tri1itrobennne ... __ ~ ________ 99--35.4 

T_glyu,oI __ --.-f---.-.-.~ 

-f:"T_"""",oto",Iuon~·~I2"'·T··",8-:!.) ___ .. ---=-,';'!!:..0', .. '!:7 -
Vlny4 chloride _____ ~ __ .. 

Xyfene (mixtu'e of a,m.p) 

RadionueHdas 

Bet. particles & photon activity (rnrem) 

Gross • ..,.,. pillticla activity (pC~ 

Radun 228.,d 228 (pCU') 

Radon (pCi.1) 

U"",1um 

1330-20-7 

14959-67-7 

7440-61-1 

O_r.!!~~~lg 
Water 88'm; 

Critorill 

luglll (.) 

J HRl 

JO HRL 

2000 HRL 

JO HRL 

'0 HRL 

'0 HRL 

.0 HRL 

200000 HRL 

• HBV 

O.J HRL 

• LHA 

2 LHA 

0.2 HRL 

10000 HRL 

• MeL 

IS MeL 

5 MeL 

JOO MeL 

20 MeL .. 

SileNVell 

Concent Ratio 

(b) 

0,000 

BONE CV/BlD CNS/PNS EYE 

.... 

TARGET ENDPOINTS c 
IMMUN KIDN GIIlIV Prostate REPRO RESP IMlOlE CANCER --- ---_ .. - -----

BODY (RISK per 
too,OOO, 

5900000 1968.667 - .~= -_o_.o_o,-o_-~-_I-I------___ -_-_---t. ---=--=--=~I---_ -_-t_=__=__=_-=-_=_~.~~_=__=__=__=__=__=_t_=__=__=__=__=__=_~t.~'-;";'';;.H;=-l,--i~ 

950 

170 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0000 

-+-----1,----- ---t---
0.000 . -- --·-1----1--

---- ---- -·---+--,-0.=-00'"'0--1----+--"°"'·00"'0'-+----1-----1.-----1 

0.000 0.000 -t----t-----+------1I-----f-----I 

0.000 

~.ooo _________ . __ .-------r-------

c"t*- .. - ~~ ----- ~--------+---t------1I------+---+----f----.,I-----i-,.=1.-::S0:cO:-l 
.. 0.000 ----- -- --.---- --0000 f--·-·---·-+---+---f_-----1f-----I---+----I-----I--==-I 

- --.-.- ------- f-----·--·t-----t----j-----t----If---t-----t----+---I 

0.000 

0.000 

0.000 

0.000 

O._o_o~ __ 

---- -----.~ .. -.--~--.-- ----r---·--t----t----+---I-----I----t.bO":.= •• '"'d'"'on=---1 
y.1ffy 

.------ ---·---t------I------I----i----f·::·"'po::.:·::: .... =---1 
--.- -- ---.- - --- - ... +-------j-----I-----I__---+---+---+----t---=::::::"':::--I 
.. -. ---- ---.. - .. -- --.. --- ---- r-----__If----t~----t---f--__I---II__'='---I 

--.~-.--- -.--- ---1----- -___ t-_._-t-__ -t ___ t-___ I----"O."'OO"'0--l 
.. --~---. --~-. -- - .-.-- ---~--)_---- ---·-+-----+--·--+-------1---+----1 

Cumullttive HllIzlud tndex (b) = 0.000 ._-.!:..3~_ ~.~!_ . _!.~O.,!)_ _ ...::0.0~cO:::O __ +-_'O".2".S"_+--"2.c:: .. ::.'--+--'O"'.0:::0"-. _1__.:: •. ".o::o,--+--,.", .• ",."-O-I-".,,, .• O::.'-~1-2::"='.::S'''''--l 

FOOTNOTES: ----~ ~:~~~-~ ~L~~_~I_=~I~~_--___ ~~~. ------==~= ~~~-.-~ :~== ------~---+------:...---+r-------+----+----+---+-----I 
@.CAlC.v.luacalcuiatedb ..... donHBVfolcPAHs(n ben.r:o(a)pyrane) ~~ J:lr.~visional_rel~.!_I?olen~~a~~ors._ (EPA 19~3) _____ "__ __ __ _______ ___ __ __ _ __ ____ .--f------------+------1I------+-----1 

HBV-H.-'th BasedValu.,d.riY.dbyMinnnot. O.partment of Health -l-~---I ... ~ - --~--- ~---.--- --.---- L---__ _ , .. . -----r-----r-------r-----t-------+------t-------I 
HRl- H .... R~k l.v.1 d.riv.d and pr!l~...9..!!..e~~e_~)'~~~.'-.o, .• o.,p.II'!"8m o. fHealth _.-.... _. ..... .- ______ . ____ ------+-------11-

_ ~~~~~~~~i~:~,.~~¥-=~~~t_Ln!· .~~.. .~_.. . ... -~~= ~----~~~==~ ----=-~~1:-=--~=--~=--~~+-~=--~=--~=--~tl--~=-~~=--~=-:1~--~=--~=--~=-+:=--~=--~=--~~t:=--~=--~=--~~t-~=--~=--~=---1: 
SRL - Sp."ft, RI.kl.,.'1_."on,,_O" """h ,o'.'po"d. '0' ".k 01 ;J~~. _. ____ .__ ____ .. = ______ -------1-----1-----+-----1-----11------1---+----1 

b Indivlcfu.ll HC shauld nat .)(c •• d 1. CurT11.A .... Target Endpoint HI should nat exceed 1 Cllncer Index indicatn risk per 100,000 (e,g. index af 1 r.pr.sents t in tOO,OOO). 

MCl •• not strictly h .. ltt~b.sed. Cumulative canc ... risk will Include MCl ont')! if specific risk level for carcinog.nicity is availabili. --- · ___ m. L __ -~--t--------E~ _.~~- -=-_____ ----+---+----1-----1-----1----1 
AddifMfywill not Include Mel, or lif.tim. Health AcMsory Value far noncarcinogenic effects since taIg.t endpoints are not $pecified. _~l=-- --_ . ___ r-- ----+---+---___11__--.-+---+-. 

i.e BONE - ,kelet.l system; CVIBLO - c.diavlScul., or blood system; CNSiPNS· central or periphend nervous syst.m; EYE· .y./sight; IMMlJN· invnun. syst.m; KIDN· kidney; ----f---::.-=--=--=-~~-=--=--=--=--=-~~ 
GIA.IV - gastrolnt.stinaI system Of iIi.r; RESP - respiratory system; REPRO· rllproductiv. syst.m including t.ratogenic and de:",.,opm!!,!!..!!,e~~_~--=-r~E!~~t~ ... _ __ _ ________ + ___ +_----- ----1----- t---~ 
WHOLE BODY _ genereleft"ects ike I1cr ..... ed mortality or morbidity, decreased body weight .tc and CAfI,ICER . carcinogenic .ffects. 

~ ;:~::;:= ~~un:rt~ew- n.-MCl M ~~r ~~~- 3~---~~~=:·:~:-~~ [.~---=-~- ~~~.~~~ __ ~~_= ~_~~=:~ ---... - ---- ----+---+----+----+----+----f 
~---

(r) The MClG"-'Cl Of HA vaIu. for ~two or more of ttlne chemicals sh~~~~~~n~Fat ~ . .9!!~clI~l~se ~ ~~~-m:To.~~!!l. r IIC_~.~~ . ----- ----r----__ ~ ___ _ 
(g Total lor all THMs combined can nol exceed 80 uglL 
h Total lor all haloacellc acids cannol exceed 60 UQIL -- . -.-- -.----- --. ----- -.- ---- 1----.---)----

MPCA SHe Response Seeton Dr1nklngWatH Crtferta· - version DW1097-max.xls 



APPENDIX G.6 

DEEP ZONE GROUNDWATER SPREADSHEETS 
) 



last Update· October t, t997t-___ j: - - L --~j. --- t- ------ - 1 ·----+1----1---+---1---+------11-----+---+-----1 

Hierarchy of values utilized Is: Health Risk Limit, Heaitii Risk Value, MCl, arid·Unit RiSk V.,a"lu"e:..:o=:r_"l::l"fe",tl:::m.::e:cH"e::;a::lt::.h,.,A"d::::v"l::::so::;,ry:L:v"a::lu=:e::'-:-~,.--JL--::-:-:---t--_+ ___ -t-___ f--__ --t ___ + ___ -t-__ ---1 
NOTE: MCl are not strictly health-based'-~~ ~~ risk will Include MeL only If specific risk level for carcinogenicity Is available. 

~dItMtywllln~~dU~MC~~l~tlmeH~~Ad~~ryv~~~~r~n~o~n~c_a_~~I~M~g~e=n~~~~~ect~s~s~~~c~e~t_~~g~e~t~e~~~p~o~l~n~h~a~r~e~n_o~t~s~p_~~I~n~~~' ___ ~-.-~---~---+---~--_t~--~ 
The IndiVidual ratio calculated column H as well as tl'!!"£~I!!.,:!-'!1lve hazard Index fO!~~~~.5I~~E.:::o::.ln:ot..::sTh.:::o=-ul:.::d,-,n",o=::t'-ier·""c=-ee=::d,--,-1 xSTe:.::e~f.:::o.:::ot"n=::o"-t·rb",»)),, .. _-t-:-__ -t ___ + ___ t-__ -t ___ -t ___ + ___ -I 
GROUNDWATER - DEEP ZONE ___ ._.. -t---- -----I---t--I--+-----II----+-I--+----+---+----+---I----+-----I 
Mixtures Evaluation 

~-t----'-Ch~-=-" .. --~-------t--------_t----'Cc.A=S-"N=0-t-=-D-:::':· .. =k:,:~~~.Q--. -=~~~!!_.-
1--+--_______ ~--------f------_t-------I__Cr1I.~ •.. 

(uglL) (.) 

~+~~0=-R~C~AM=-=-C~·~~-------~-----~-------t·--5~0-- __ ~ 

AmmonNl 7864-41·7 30000 LHA 

100 HRl 

4000 Mel 
4000 MCLG 

cooo MClG 

'00 MClG 

NA --
100 __ HRl 

l MCl 

'0 HaV 

100 HRl 

Sk.m.1 TARGET ENDPOINTS c 
__ ~:.!.'!.. Ratio BONE CVI8LO CNSIPNS EYE IMMUN KIDN GIJl...IV Proctale REPRO RESP 

(ugll) 

38.30 

._~L_ -----.I-----t---~---_+--_1---I-----t---+---+--_+~BO~D=::Y_1~~~~~~ 
100.000 

0.721 

0.000 

r------~ --------t------~----_1-------r------~----_r------+-----_+----~ 

tDOOO HRl _ (oo nlrogen) 14191·55-8 ... 00 0.000 

1000 MCl Ntrb 14797·85-0 0.000 

S.tenium 7782 .... 9-2 '0 HRl 0.000 

SIver 7440-22 .... '0 HRl 0.000 
_onaum (nOlHadloaC1lYe, not tal., 7oU().24-8 4000 HaV 0.000 0.000 

.- 0 500000 MCl ... 00 

Th6m 744o.2a..o 0.1 HRl 0.000 0.000 

Tin 144(),'t·5 "000 HRl 0.000 

Vlll"lallum 7440-82-2 50 HRl 0.000 
_ phosphorus 1723-1 .. 0 0.1 lHA 0.000 

2000 HRl 27.7 0.014 

ORGANIC. 

AcetocNor 34258-92-1 10 Hav 0.000 0.000 0.000 
81·114-1 100 HRl 0.000 0.000 

AcMonltrl. 75-05-8 40 HaV 0.000 0.000 0.000 

.....,Ituoff ... 82478-SQ..9 10 SRl 0.000 1.-
79-09-1 0.1 SRl 0.000 1.-

1 AcI)4oniIrio 107-t3-t 0.1 SRl 0.000 1.-
400 Mel 0.000 

AIaeNo, 1 15972-l1()'8 4 HRl 0.000 1.101 
Alclcorb 118-08-3 HRl 0.000 0.000 

MCl 0.000 

Aldrin '09-00-2 0.02 SRl 0.000 1.-

MPCA SR;e Response lecton Drtnklng Waler Crllert ••• Version DW10.7-mu.xls 
crttet1.·de.., 
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CAS No 

D.!!.n!.!.l'!g 
W~~8.!.. 
Crit8ria 
(uglL) 

30 
00 

- --~~~~ 
AInDIe ~~. ____ ~ _____ ._~ __ _ 

-+::"'''" ....... ''''',OO''''.-.--f-.------,-- ~~~527~.~0 - 2~0 ---

::::eACid ___ ~- 30~000 

Basis 

(.) 

HRl 
lHA 
lHA 
HRl 
lHA 
lHA 
HRl 
HRl 

S~eNVIlIl 

Concent 

(ugll) 

Ratio 

(h) _ 

0.000 

0.000 

0.000 

0.000 ._ .. ----
0.000 

0.000 

0.000 

0.000 

TARGET ENDPOINTS c 
!I_~~~ _. . CVII!~ .. ~ __ ~_~§ ___ .I",MMUN",:::"-+---,K",I",ON"--+-"G",III.,,,IV,-~-:..:P,",._=,,,e ~~PRO RESP WHOLE CANeY 

BODY (RISK por --- r---- --.. ----+---f---+....::.=-1-"1:::00::;.OO~O)'-i 

~.- ---- ----+---I---+----1f__--+---f_--_+----I 

- --- -- -_·-:O:c-:.O;-O:~O~·~-~~~_-_~~-_-_1t~~--~--------I__--_t---+---+---+----__j----+----f 
-----r---------·-+--_+----r---~---_+---r---_r~O.H~.__f 

'.HO 

'. '-B,\>h"'lUO""'""", .2-52.... 300 HRl •. 000 ____________ + ___ +_---t-..:O..:.O.::;OO~+---t---__j---_t---+---+_-_.,___I 
81, c:hIoro.thyf)..., ... (BCEE) 111-44-4 0.3 HRl 0000 ..... 

1-+B/s=_2"_:::'''''''.=roI'''.'''.p==",opj1=''' '''''=,,'''--+----·--+3:..:9.:.:e3:::8_=3::.2.-9+_·-_--''3_0~0-_- _..LHA __ .c------ f---t.oo- -----1--------+---+---+---t---_I---+---+---+_-"='=-I 
0.000 I-fBi::.:>.""'::: .. :=....."",="'T"-=""B"'C"'M"E)'-+ ____ -E54:!2c:-.::8-::'_-t o.::~_ ~_._ 0.000 

1-+~::;ro::;mo~.~~ .. -~--L-.-----I--------j~3~1 ..... ~~..:·-~+----.~0:---·-LHA--- ~_-__ --~-_::_::_:_.:._-.=====~~======+=======t======~=======+======~~======+=======~======+=======~======~======~ 
1-+::::==:=:::::," 1THMl"'"=-="·"· (T,,·...,=--~l~~"'l]lc------j.::~~:..~:.:~,..:~~-+ -~-- ~:~ ----- -~:::: - -·----_t_----t---_1f__----t---+---+---t----_I---+---+---+_-':"':~=H::-'-1 

-"" ... mothy( bf.mId. (g: 74-83_. .........!!'...._ _~_ ;.::.--== ~ __ ~----_1f__--_f___,=::-+---+---+_--_1f__-"0.,,00,,0'-+_---f_--_f---+---+--_I 
1-+;::.; ..... B~uton"'lb".:.."-c:-:-"""',-.oI.L .. -.-----I--------j-'-~ .. ':..1.:~~'-'~:--+-. ..:7=O~ __ ~ ____ .__ ~___ 0.000 

t=+~~~""~b~ory1~~~~ .. ~ .. ~.~(B~P~B~G)Lt====t:~~02~7~~~~'-~5=t=~~.~:~~O-': . ~5:==:= ~~::::=~ _--_--_.-__ -__ t-___ -l ____ -+ __ -_---lf----_--+---+...-=:O."OOO=--+---+---+_---I---__j-----I 

C"".ruc.n '553_88_2 40 MCl -------. - :::::--. -------f----t----_I-----+----+---+_----f_--_f----+---+--_I 
-------- ._--- ._--

CIlbOft Disulfide 

Coon tetrachloride 

_____ +7 .. ::....:.:' .. :..:OC_ 700 HRL 
~ ___ "-_ HRl 
5234-8!J..4 _ __~. ___ . __ .. LHA 

0.000 

0.000 

0.000 

0.000 --l-"C"'" .... =.=~= .• -"-T (HA:!..)) ____ t"~L __ ~_ 00 MCl 
~-+ChI=."'cwnb=::;on'--+-----+ _______ _t.:.:'3:::3-:::9"'0-4:::....- __ !~~_ -'- HRl 0.000 

~:=~ -·----~-·--,:o--- :~~ ------ ::::: 
I-fChl===oro""'cIb=''''''''''''=''-''''.L'''-.-:(T=f-.o)=-+I(Qf::-;-- '-~-- ~.- BO MCl 0.000 

I-fC"'hI"oro='."'nn"-'(T=HM'!-____ ._ Ii9L ~ - 00 HRl •. 00. 
_t"C"':.:; ..... =:::""="':::.'-f------- ____ ~ ___ --.....!....__ LHA 080 0.200 

1-+~O'-~~:"''''ro1hoI'''.Iph'''.:.':n::; .. -t---~-- ------ ~.- ---*---- ::~ ~-~_---.- ::~:: 

0.000 ----
----- -.- -------- .. ----I__---+---+---+_---I__--_t---_t.....:."'.H"'O=--f 
------ -----+---1----- -----+--+---+---+---1---1---+---1 
.---- -- -----+---+--"'0"'.0..,.00-+---+-----1f-----+---+----I 
.. ------ --.--f---+--.- -----+---+-"''''''--+---+---+---+----+---1 

'.000 
0.000 

. ·------I-------t----t---·--
---.. -1---.- ----.---

------ ----- --- --.--.-- ------+----+---+--+---+---+---t--:-:-::-:_I 
·------· __ + ______ +_------I__------I-------+-------l-------+--'·~·H~.__I 

--·-·--f-----_--_·jl::-~~~~~~;~~ __ -._-_·-.t_--__ =:=t=====:t::===:~======~~=o~.o~o~o:~~:====~t==:===t=====~ 
-----+-----+--.---- -----t---+---l---+---+----l---+-~.~.H~.!.......J 

I--+C::;"'~oroto=:::Iu::;on:::.",. o-=-+ ____ + ____ ~.5-4::..:.:8-'-'8~_c+ __ ~_ _ __ LHA _ 0.000 

l-fC",-::=.:=.=.:w" 0-9-_____ + ____ *==-=-''+--''::00:.-- -~ ------ ..... --- -~ '----t--:-:=_1-----+-----+---+_--_1f__---+---+---+_----f_---I 
~=~:DPfDl) b.nnne) :~~~~~2 J~: HBV - ::::: -- --- -----+-'0"'.0:c00=--+------t_----f_--_f---+---+---t---_1f----t-----J 

l-fc:y..,m,=""='-',.==F=='--I------1~2""17=2='5_4':-:8_:c2:-+--..:." ... '-- -~:~ - t----j •.•• 0 
Ool",on 7".8-0 20. MCl •.••• 

I--f~~=:. __ -+ ____ + ____ ~23,,0:::3-..:'-" ..... :::....+---~-~·.--:HBV-f--~~ - •.••• - -----+----_t_----t--.--_1r_---_f----+----_t_---t---_1---_+----+~.~.HO~~ 
DiuftM'I 333-41·5 0.11 lHA 0.000 

~f::::~~~~~~~"'"~~~-.---+----*'2~ ... ~8_-:,~'t-~2~,:~-~---~ -~-------_+---_+----+_---t----_1f__--_+-""o:C.o=oo~+----+-----~---4------+------~ 
... (OBCP) .8_'2-. 0.2 ~~~ -- --=:'=::::-:::----t-----t-----t----1r----t---+------t--"'=-t----I-------+-----+---+--.-.HO--I 

',2-DI>romo_(EIh,r ... _d.) '08-03-4 0 .• 04 HRl ---:.:::.00::;-.-11------_I----t----+----+------t---_1f__--_+-----+---+_---f_--__ _I--.!:I.~H!!!'C-J 
~~- I :,7:-0:. ~:: ~:~ 100 --~--t---+---t----f------I----+---+-----+----f-=O=.Oo::o:--t----+---_1------1 
OkhloooKoIkK~(HA)ffl 7 ..... 3_8 1,0 MCl ~ •. ~OO=·:-i·-----t----~r_---_+-----_+----+------+_----r_--_+---+----+_----f_ __ -I 
Okhloto.cetonIr'h lHA '.000 

f-f'~.2~-Ok~~~~~~"-• ..,.(O~~O_~--+--------*0 .. ~5~~'~~---.-"00~--+-~H~R~l--t-------r-~ •. ~H?O~-J-------t-------r------1-------+------~------+-~O~.O~OO~~-------t-------t-----_1-------+------~ 
1,3-DlcNorob.nzene fNb,)- 541·73-1 1100 Mel 0.000 

1,4-OiehiorobW1nMl (p .. ) 108--48-7 10 HRl 0.000 .. ... 

l.l·-DIeHO<obonzkIno 0'-94-' 0.' HRl • HD .... . Okhlooocl1luoromo1hon. (fcooo '2) 7"7'-8 1... HRl --~ -----+----+-----+_----f_--_I------_+----+---+_--_1f__---+----+~!!"''-~ 
Ip.p·- __ (DOD) 72-54-. HRl '--0.000 
Ip.p·-OIeHooocOphon)l clehIoooothylon. (ODE) 72-5"0 HRl •. 00. '.H' 
1,1-DicNofO..... 75-34-3 70 HRL 0.90 0.013 0.013 
',2-0IeH000_ '07-08_2 4 HRl •. 000 '.H' 

1--~1.~'-=0IeH000~~o~othy(=.M..:...~~~~,~~.-~~~)-------t7= .. ~35-4~~-l---~--+-~H~R~l'--t_~0~.3=0--r--=.'= .• ::-•• :---ir------t-------t------1r------+-------t-------t--O~.0::5~0~~t_~~-_~_:..-_-+r_~_-_~_:..-_~t-~~~~~~"f~-~~~~~~1..~~~~~---:: 
12·DlcNoroettr.tene en- 158-59-2 70 HRL 11.00 0.157 0.157 

MPCA SHe Response aecton Drtnlclng W .. er Crltertli •• version DW10t7 -max.lls 
<111 .... -_ 

pogo! 



~Orinking . TARGET ENDPOINTS c 

Chemical --f------ CAS No Wal$r 

Criteria 

Basis 

SiteJVIJell 

Concent Ratio 

fbi 
_~.~~ __ "-~!!~r-£~S/P~~ EYE IMMUN KIDN GI/UV Pros="'='_t-"R=EP"R"0'---1f_"R=-ES::.:P-+_-,:WHOc.:.::=lE'---1f-::CANC=~!R=--J BODY _per 

-t_----+-----t-~----- - -.- -.--. 
(ug/ll (.) (ugll) 

.- -- ---. ----r----j----+--~---~--+---+---+---+--"=~..!1""OO= . .:JOOOO=I)'-I 

1--l-'-".2o..-::.:0lc:::hIoro=.=_=::, ••. ..: .... = .. __ -'-_. ____ -+"" S:.::6-_=6=-0-=-S_t-_ 100 HRl 
DIcNorom ..... (methyf~n. chklride) 75-09-2 50 HRl 

2 .... DIchiorophenol 120-83-2 20 HRl 

~~2t.~~~~~~~~~K~~~~~.~~~~~~=== ~7&7 70 HRL 
I- ~~.~Olchloropheno><YIb..c,rl< Kid ~.~DB) --~-... HBV 

t.2·DIc~~_. 79-87-5 5 HRl 

1--l-'-".3-",'=-==".on'r"'" ( ..... = ..... = .. "' . .,,_""":.:.:L. ____ --+S4=2-::.7=-S-=-._t- ... ~ _ HRl 
I_~~~:~~~~~ •• ~~~~~I~-.-----+-----~=-~~=:::.:~=~~,--T--~:~:.=-2~f-_:~~ -. 

1.80 0.010 

_ ._'::_:: __ .. _ ----t_-:-:-::-:--+--- --c------+--:O-:.O::Oo:-+---+----I----I----+---+----I,-~O.~OO:.:.'--I 
~______ _~~ __ ~= -___ ~+---f--'O"'.O"'OO"-+-"O"'.OO:::O'--+_---f_--_t---+---+_--_i 

~~~~~.~ _--i::: -:~ I:::-=~ 0.000 __ ._ ~-----.~---~~;~~~~~--!+~~~~~~-+I--~~~~~~+~~~--~~-+;~~~~~~+~~~~~~-+;~--~~~~+~..:-:0:7.-:fi--~ 
-.-.. - r-~~ ---~.+_.--f-I--.. ----r------j__---f_--__+---_j_---_j_---I_--__+---_j_--=O='-'='="-I 

0.000 '.001 

0.000 ------- '---' 
D~2 ..... ~(PAe) ,,7-8'·7 ,.. HRl _____ ••..•••••• _ ----+---+---f---+----+---f--'O"'.O"'OO"-+---f---_I,---_t---+----I 
D_pllth_ (PAE) U.6_2 •••• HRl 

~-~D::.:i=.~~~,~'~~~,c.~~-.MII-.-+-----~'"~S_~7~S_-O--+-=-.:.: •• ~~- .-~--~-.-•• -.- -------__+---+---+_----1f_----+---_j_----t----I_----+---_j_---+-----J 
om........ 60_S'·S, BV ---. -- .:... '.0.0 

f=tD~m~~~~~~I~~~==t=======~~67~2~3~~~'6-~'=t==j2.~.~.~t-==-~~lHA~=- --- -~- ---.~---+----+--=~=--+-~--+----I-----+----j----+---I-----+----j----~ 
758-79-8 100 lHA ------ 0.000 

1---- 0.000 0.000 
: __ ... <PAE) :~~~::: 7~::. ~ f------ ::::: ____ ~_+---+----+----+---+_-'O".OOO=-j_--_1---_j_---+---j_--_I---4 

1--t~:"'::::,=DIr*oohonoI=-=-"'7 ...... =+·-( ... -)---+------F.;:::,;~"'.~"::'::2,-+--:;'-':~:---+~--~-- --::::: _ =---_·.:~~~-_~~~~~.~-_~-_~~I-_-:-o __ .::-o_o:-:o~.~_+:--~~~~~:~~~_-~~_-tt_-~~~~~~:~--~--~~--t:~~~~~~:~~~~~~--t:----~~~~::~_:,O-'_:'-~~~~ 
1_-t2~.~~~~~~1-~~-:--~--~-_I~.0~6-~2~0-~2_:+-~.~.5c~ ~._ =--===_~::::: ~=====--+-----f--~--.-t-.--+-~--+----j-----4----t----1----j-----I~~0.~":.:O~ 
I-~~::::_:.:.:.:.:::eb:::-=·"-::::;::.:·= (Ioc:::' .... = .. ::.lgnI'='dr·)L----+a ... ,-.ccS_:-:7:-~--,0=.5.- ~--. 0.000 0.0" 

1--1-010""'",=,"-" ",--= ,':-.~:-:010:':--_-.):---f---- -+''''2'''3_"'a,''-.-, ~.f_--=:-. - ~- ::::: ~----j-----+---+----+-----j----I----+---+-"'=-j----I-----+-O-.O-"-~ 
I~ ___ ------+'9S:::7-=.S"-,.-'-7-t---:'2.=-.-~ --lHA--· 0.0 •• 

I-+DD='~~="7::':;--+--·--- .'!20·~9-47 2
2
••• ~MlHACl· - --~ - •.••• - ----C----.. - -.---+---+_---f_----+---_j_---+_---j__--__+-----J 

-....... ~ ~ -.-.--- -~- ---- ----1--- +----+---f----'f_--_t---+---f----f_--_t-----J 
I-~DIs:::,.~""-"'D-='-.---+------+-----F~:..:.:~-=~=-=-3-t----=·=·3~ ~-f---- _ •.••• _ 0.000 

-.-----~~~-+_-~:~:- ~--r------ -::::: 1-.---1-----+---+-----.+_---t---_I---_t----1----+_--_Ir----+----~ 
I-~~::.:_=on'---j-------j-.-- ------+:::~~"'~-"~"-3_-'-~-+-.-c~.------- .---- .---- .. - -----+--.-f-f_----+---_j_---_j_---I_----+---_j_---~ 
.-+!='ndm~=--+-----~ ~------~1::7-:'2.':'20_"'8:-'--t·--- ':. - :~~ -- ~- -----+---+--------- ----1-·--·-Jf_--_t,_0:c.00=0-f----t---+---+----t----I 

1-+1~~'No~O=~~~--------+ ___ -~.-r'_:'o ... "a"'~-".--t_·-·-~.~O.-- ~-SRl.= ~------1--_.'.'.-- ~--------+_------__t--------.--~--.--1_--------+-----f_~=__t~~,_+_----_t--____ +_----__t------~~I~."~0-1 

1--t~='E=.;=='7:=_::=:::...opyIIhIo_:::-'--,.-"":com-~:c.-::(E::P=T'=C):-·---+~'-"~"~:::94-4"'-4"-+-'-'~:"':.~ ~-- ::::: ~~ ~_t-___ _If_--_t-0-.0-00-+-0-.00-0-+_---f_--_t---+---+--__I 
IElhyl_ a0_2~7 ,.0. HRl ______ __+--=O"' .• ::. •• =-.+--~.+_---j_--~ f---.-_j_----+-c-,cc-j__--f-I---__+---+---+_---'f_---I 
Ethylene glycol 107·2'·' 10000 HRL 0.000 0.000 

ETU ~ TNotn. 9$-4S.7 SRL 0.000 1.-
F..."",..,. 22222~82·0 lHA 0.0 •• 
FUornoUan 2'Ut7·2 I. lHA --.--!-.=.= .• :.: •• '---.----j__--f-f_--__+---_t---+---j__--f-f_--__+---+--_+_---1_---1 
~.,. 0 2000 lHA •• 000 

I--tF~F~=~:::·~~-+------+----~~~0-~0~~0~·9'--+---:,.=':'::.-+-~~:~~:--~--------.~:~:::.::::.:-1----I-----t~0"'.00:.:=-0-j-----4----t---+-0.-00-0-+---f-f_--_t----+----_j_-----J 
G .. ___ (bonnno) 5 lHA 0.0'. 1_.. '07'·83_0 70. MCl •.••• 
H""""",,,- I 7......... 0." HRl 0 .••• 

He~ 1t8-74-1 0.2 HRl 0.000 

~ '.3-lIuIodIono 87·6~3 'HRl 0 .• 0. 
He 77_47_4 5. MCl •. 00. 
He_ 57·72·' lHA .... 0 
Heane n.henn. 11 ()'S4-3 

He_ I 5'23S_~2 
HMX O_o-1,3.5.7~...-'.'.5.7~ ... IIl •• , 269'_4,·0 

llndono~ .. ...".) S"'~9 
330_5S_2 - '2'·7S_5 
'23_33_' 
18752·77·5 

67·5~' 

MPCA S'" Respons. aecton 0rtnII:1ng Wilier ederta·· Ylnlon DW1017-mu.Kls 

••• 
2" 
3 •• 
,.G 
7 •• 

17500 

•. 2 

,.. 
4000 

2 •• 

3D0. 

HRL '.000 

HBV '.000 
HBV 0.000 

HRL 0.000 

~ 0.000 

HBV 0 .... 
Mel 0.000 

HRl '.000 

HBV 0.000 

lHA 0.00. 
LHA 0.000 

HRl 0.000 

1.-
1.-

0.000 

0.000 

0.000 
0.000 

0.000 

0.000 

0.000 

0.000 

0.000 0.000 

crt:erta·d .... 
pogo' 



�-f----__j.----- ----
~-+_-C=h=.mI='oI=--- _____ _ CAS No. Water -------- ._--- ---- Basis 

Criteria _.-
iuglLI (.) 

Srt.MI.n 

Concent 

(ugll) 

Rado 

Ibl 

Methoxychlor 72-43-5.0 MGl 0.000 

1 _ _t2::!.MoOhyI+'?:''''='::''':' .. '''.'''''n>iI"thon= .... =''~ .. '''·'-''.'"''de:)M=C'"PA''!I==.-t94-'''=7"",6:-__+-- J HRL •.• 0. 
2·(2-Me81yt-4-chloroph~JCY) propionic acid (MCPP) 93-65-2 HBV 0.000 

1 __ k_.)MEK, 2-11.-on.) 7 ... 3-J CDO. HRL 0.000 

.--_fM"'~_='-"":::ob=b'""='k::_:r:c)M='B:::K)'---l__----___jf'.'O::: .. '-'c:I>-"-+-- JO. -- HRL . '.DO' 
I-fl-~"", ."' •• "' ..... ::cIoc:::n::..L ___ ._I__-----11"29"' .. ,,0':1>-:'0.,---t- .. -~- HBV 0.00' 
.--_fI-==, .... =:t=b.ayo=' ... = .. ----+-----_+''''6:::: ... =~='--+.--2~. _ LHA O.DOO 
2~( .. Crosol) 95-4 .. 7 JO HRL O.DOO 

.--+l-M=~"""""=='onoI=.>:.".=C .. =sol)"'----l__---___jf'.':::0 .. "'3:::9-4=-__+--J:::.'- HRl 0.000 
"Moecn>honol(poCrosol) 'O~S HRL 0.000 

I-f_-~::;=.~:;:hIor"'---+-I----I-------t=s2"',20O:8''''9-47.:::.:::S..~92+.-1",0::.0 ._. __ ~ __ l__---.. f--"'O.:::DO:::O'-
.--t==-=-'_---'-____ +----~='-·.:::-=+_-~2=DO=- _ ~ 0.000 

TARGET ENDPOINTS c 
CVlBlD CNSIPNS EYE 'MMJN KIDN GIn..1V Prosblte REPRO RESP \NHOLE 

BODY 
100,000 

.-. -- -.---- -----+-- ---+----+----:O,-,.O"O.,.O-f--."O . ."OO,-,O-+------'---j---+----+----+----f 

. ____________ +_.---__t--------t-------+-O~.O"'O~O--+_----__t------_+--~~+------+_----__t___j----~ 
. -.----- --.. - f----- ·----+----+--:o~.o::o:-o-I--:-O.-:-Oo::o----:+-------:I-:=.o.":ooo=--+---+----t----f 
-~ OOOO--+-o-.o-o-o-l-------j----+---'="---+---=.='-+---~---j---+---+---+----f 

0.000 

0.000 

-~ ·------+------+-------+-------f-------t-------t-------+----:O.".ooo~-+------+------+------~ 

0.000 0.000 
Monochlorob.nnne 100 MGL 0.000 

I-fNb~.~~~~ •• ~~----I--------j~s~s .. ~8(I.~7~~~~1~00~- .~~- :~.--_. _ __+----_+---_+_---+_---+_--___j___j--_+---+---+_--___j___j--_+---~ 
I-fl~~~=~ .. ~~+_I----I__---~~'~01>=0~2~.1-_t-~:~~'---~-.r---- ::::: ---~----4_---+_--~~--__+---_+---4_---I__--__+-~~_+---4_--~ 

~-fI~~·~:=~.~~=~ •• ~~,.=---+----~~~~J,~~~~:~22~.0~-.c:"'~ -~~~ :~: -.---.~~:~::=::~-I-----t------t---.-r----+----+----l-----+---+ ___ +_-O-'O-OO-+---+-=L:::~~~ 
.--+p~~onquoI=_=:=:-:o-+_I----l__---___jf";:,;.'c:1>4,:=c2.:=.s~--J"'0~ __ ._ LHA ___ .. 0.000 

~::~~~::-~ .. ~oI~'hIoroph~ ... ~ ... ~t .. ~oI~::::::::::::::::::t::::::::::::::::~~~of~~:~t1:.~22~-~' ~::::::C:~:~O-- - ~:~===:::~ .--i=--~~-_-~~~~~~~~~~--lt--~--~~~~.~-------------+t-------------_t-~-_-_-_-_-_--l+_-_-'O~.O~OO~~~t~::::::::::t::::o::.ooo::::::~t::::::::::::t::::::::::::::t::]I,i.~~~::j 
Ph..... 2."02·2 __ '_-=- ~::-_HBV~::':~_-=:- . 0.000 - .--.-.. -__ _+-----+--=.O."OO::.:O'---+_---t__--.--I---_+----:=:--+---+_--___j~--_+---~---~ 

~+p':"~I0": ..... =.,...,--c'--I----:--=-=-l__---___jfc'~.',, .. -:'0:=.2.-'-'-:-t----:'.":00':_ . __ H_R_L _____ . 0.000 ___ .~---+----r-----__+---_+---_+_--=.O."'OO::.:O-+_--__+___j--_+---_+_---+___,_~-~ 
cPAHs ltotaI c.rc:inogenic es Sap) 0 0.05 ____ HB_V_ _ __. _._. ___ 0.000 r---~ -----+---+_---1__-----t---_+----4_---1__----t----+--'1"'.000=--1 
Bonz(.)_... s .. sS.3 0.' _._C_A_LC_. __ ._._. ..000 1.000 

I-+-'B::: .... =.=IbJlI1uoc"'''' ..... == ... e::.'-__ _+----~20:::S.'''.::: .. ::2'---~. __ C_A_LC_. __ ___ :::::- -----_+_----+----=1-.-__ ~-- __+---_+---4_---I__----t----+---+--;I.=:'~:':'_--l 
.--+-'::::onzo=.=I1<),)':;.= ....... =.T= .. "'.----+-- ___ ._1'~=07:.,~"'~ .. " •• =- j-. :. ___~-:L-~-- --- - __ 0_.00_0 __ .~--------I---j--::::::::::!::::=----:---1::::::::::::::t::::::::::::~~::::::::::::+::::::::::::j~::::::::::::+::::::::::::j~::::::::::::+::::::::::::::t::~I~.OO~O~::~ 

M1IO. eM D- • 0, ~-- CALC ~---- 0.000 I.., :::h_'''' ~ ---f.s- --C-A-L-C-·:~_=-- 0.000 .... ___ +_---~---- ::: 
Indonoi'.2,3.-c.d)pyT'" ,.3-3 .. 5 0.' _C_A_L_C_ _____ 0.000 ____ )--.-.-f-----+----+---+_---I__--__+---~---+_---I__----t-"'I.:::~"-_t 

nPAHs 

l-+-'k= .. = ...... =' .. ".=-+ ____ --l ______ _f.,,3-:::3"'2."'.-_+-::: .. ,,0-.- __ HRL _ .... 0.000 0.000 

.--+-'-:::=-= ... =-+_----l__---___jf'~::;~~'-'~2'-'-~----:+---"~"'0:=0-- __ H_RL __ ----. 0.000 .-r-----+----I-----+-o~.o::o"o-+--:O-:.O."OO:--+----+-----+----+----+----~ =:.-.) ... 73-7 300 ._~_:_~_-_. =~==.~ 1-_---+~~o;;.o:;o=o-_ _:_tf--------------j~-----------·---_t+--_-_-_-___ -_1~:..-_"_"_:::_'-_-_t-t----'-"'-:::-"----tf-------------_t-t_-_-_-_-_-_-_i-f-_-_-_-_-___ --jt-_-_-_-_-_-_-tt-___ -_-_-_-_-~-I 
1-t-'~~~~ •• ~J+_--------t-------___j~9~'.~21>~3~-_t--~3~0~0-r-~HR=L~ . O.OO~ ______ _+------~------+_------+_----___j~~=__+------~------+_------t-----__t------_}-------I 
.--+p~~~~~---Od-L~P~----'i-PC-B-S-)-+--------4f'.:::;~"':O':::3~:'-3---j·--~:~.:"---+--'-'~:~~~---j-------- -7::=::=:--i-------t-------t-------+------~------4--o~.O:::OO~-+------4-------t--------t-------+------~~I.-:~~--l 

Prometon 1810-19-0 100 

~. 23950-59-5 50 1__ '91"'''1 10 

Propuln. '39-41>2 10 
__ 122-42·. 100 

__ 122·:14-9 30 

'_ 101>42-5 100 
T_ 340'"'''' .00 
Torb'" T_. 
2.3.1." TCDD (DIom) 

1.'.1.2·T ............... 

T""""'...."... 
T 
T_ 
T.""",",," 

I(h) 

5.02-5'·2 10 
1301'-7(1.9 0.2 

o :I.OO!:-05 

631>21>e 10 
79-34-5 

'21-'9-4 
109-89-9 

10"8(1.3 
800'·3S.2 
230~17-5 

76-03-9 
'21>.2-' 
7'·sS.. 

100 
1000 

0.3 

eo 
10 
40 

100 

MPCA BRe ResDGnse aecton DrtnII:lngW.tef Crl:ert.·· ,erslon DW1017-mu,xls 

HRL 
LHA 
HRL 
HBV 
LHA 
HBV 
HRL 
MCL 
LHA 
LHA 
HBV 
MCL 
HRL 
HRL 
HRL 
HBV 
HRL 
HRL 
HBV 
MCL 
MCL 
LHA 
HRL 

22.00 

0.20 

0.000 

0.000 

0.000 

0.000 

0.000 
0.000 

0.000 

0.000 

'.000 
0.000 

O.ODO 

0.000 
'.000 

0.000 

3.143 
0.000 

0.000 
0.000 

'.000 

'.000 

0.000 
0.000 

'.000 

0.000 

0.000 

0.000 

0.000 
1.-

0.000 0.000 
1.-
3.143 

0.000 

0.000 0,000 

'.000 
0.000 

0.000 

(,.efta • deep 
page 4 



+--,C",h=Om<",·",c~,,--+-.-. __________ _ CAS No Water Bui'S 

Criteria 

(ugiLI 

1,1,2· Trichloroethane 79-00-5 3 

Trichlofoothylon. (f, f,2-; TCE) 79-0f-6 3. 

--f.:;Tn:::c"'",Of"o",ftu",o",om=eIh=_=FC-',:::.o",n.:.f"fl+- _____ ~'.~' ~ .. ___ .. ~~~~_ 
1-_t2~"-",8-=-==Tn"c;.ohlof,,,oph=on=oIc--:----,-,---,L-:-=------ ~~6-2 ___ ~._ .. 

2.4,5--TrtchiorophenoJiCYaicetic .cld <2.4.5- T) ~ __ ~~~ _ ._ 

1--f2",(2"".:,;,S-:-T"ric","'=~orop=",'hon=0"l:L))P""",ocpl:::orlc=-:;'i-::cld=(2,-,,'''''S-.:.T,-PI,--- ~.~_._ ._ ~ .. 
1.2.~TrlcNoropropene 96-18-4 40 

I-+f"., f",,2=--T"n",c1","or",o-=-f""2i',2=--tri"ftu=o,.=.oelh=""",.+Fro",0,,,n:..:f.:.f 3",1 ___ f7-=-6-,.c'3-=-f':-::-_t_ 200000 

TrI........ 1582-09-8 _~_..!... 

('1 

SiteNV1I1I 

ConCllnt 

6100 

Rado 

(bl 

-----
-----

TARGET ENDPOINTS c 
GIIlIV Prostate REPRO RESP WHOLE CAHCn 

BODY --100,000) 
0,000 

2.033 -._-------

UM 
0.000 

0.000 

0,000 

0,000 0.000 

1.3.5-Trinltrobenzene 99-35-4 0.3 

HRL 
HRL 
HRL 
HRL 
HRL 
HRL 
HRL 
HRL 
HaV 
HRL 

Trlnltrogtyurol 5 . ______ LHA _____ _ 

0,000 

2.033 

0.000 

0.000 

0.000 

0.000 

0.000 

0,000 

0.000 

0.000 

0.000 

0.000 

------ -----+-----+-----+-----+-----+-----+-----+-----+-----+-----1----~ 

TrInIIrototuene(2,4.8-) 118-96-7 _._LHA ______ _ 

'_'00 I-fVi"''''''='"hIori''''''d=._:---:-___ 1f--______ +7,~S-"O",f~~_f_ ~ __ ~ _______ ~~ 
Xytene mbm .. ofo,m,p) 1330-20-7 10000 __ H_R_L ________ O_.O~_.,_ ---+--'-O:=.,OO"'Oc-+----t---__1-----t---+---+_--_1f-----t---+----i 

Radonucldel ----- ---_._. ----------f--------t-------+------1-------+_----_1r------+-------~------+_------~b7~=-~M~-i 

an por1IcI •• 'photon _ (n .. ml MCL 0.000 

_~ _____ 0.000 

,.or1y 

------ -------+_----_1r-------+------+------+-------t------1-------+------1-------r·~~~'·~~~~ 
--------------t------+------~----~-------+_----_+----~~----+_----_+----~~~ •.• =M7-~ 

__ Mel __ ___ f-.---~.OOO __ 

-- :~~ ~ ----- -- ::~:: ---. 
------- --- -------

RodMn22t1 .. d22t1(pC101) 7"lI_f~ S 

RodonJpCIo1) ".59-07-7 30. 

1_-fUronQm~=::~_+----+-----4'7, .. ~1I--=-0.'--f'---+---'2~.---

------~-~~~~~~~~~~~~~r----------.----t+------------++--~--_-_-_-_~~----------1~------------++------------~~-----_-_-_~~-------------t+--~~:~:::~==: 

Cun'llllative H~T~d.X (b):. __ ______ 0.000 0.11' 5.75. 

'='===~+----- -----j---+---- .- ------- -'-- f------- ------
FOOTNOTES: 1 __ -------'------- f------
a CALC· vMIe c*1A:Ind baud on HBV for cPAHs (u banzo(a)pyrene) end provisional..!..alativa poten~~~ors (EP~!!~~__ ____ __ _ _____ -+---+----t----1----+---1----+_--__1r----l 

HBV· ... oIIh BuodV""dortYodby ........... O.p_ont 0' H..... 1 H-----------r------ ---- -HRl - HuIh R .. l ...... cIeriwd II1d prondg .. d., rule by MtMelota Department of Hedh 

LHA-LW_ .... oIIhA<M.oryLovoi --1----- -~- -=--=-- ==--=-~~ -=--=- ------------- ------+---~---+_--__1----t---1----+_--_1f------i 
:~~~~=;;:~GO~ ------ ---- -- ---- --- ------ ------- --- -----t----+---f----f----f---+---f----t----f 
SMCL-SocondlrY-...C_LovoI ------ ----- --- ---- ----- --- -----1----+_----f------+---+---+-----t-----f-----i 

SRl· Speciftc: Risk L ...... (wat.-conc~ which corresponds to. risk of 1 E-5) ~-- ----- ----- ---- -------- - _--_-_ -_ -_-_1-1--_-_-_-_-_ -_ -I-I---~~~~~t~~~~~~~~~~~~~~t~~~~~~~~~~~~~~t~~~~~~~t~~~~~~1 
b InciYldull HQ should not exceed 1. Cl6l'll.lllltiva rwget EndpoW: HI should nat axceed 1. CWlcer Index indicllles mil: per 100,000 (e.g" ___ del( of 1 reprlll..-.tl 1 In 100,000). 

0.000 0.000 0,013 0.050 0.000 '.100 1.100 5,ITt D,'" 

MeL .e nell dtctIy M"'·Olllitd, C~ CWlCIIf rllk willnclude Mel only tf specific risk level for cwclnogM1icity Is .wIable, 

C BONE - aelftil ayatem; CVIBLD· c.-cloYucul. Of blood system; CNSlPNS - c ..... or pllriplln nervous system; EYE· eye/~gN; 1Mt.t..t4· Immunel)'ltem; KION - Idhy; 

GllI.rv - gaWoldntNiI ~_CIf Iv.-; RESP -re~ ~ REPRO - reproductiv~em "Iudlng tllfltoge,wc lind dev~ e"ects; RESP - ,.sp .... ~ll..lyst.m; 
IfII1-tOLE BODY· aenllnl .hcb •• ~ued mortality or morbkity, d.cr •• sed body welOht, etc: , 1M CANCER· twcinogenlc .rr.tts, 

d .... ontc-EPAMCL .. undor_._MCLwiI!"OI>tobIyb. < fougll. 1 
e MFL • .,.,.". ..... p.,. .... 

(f) The MCLGMCLor HAVIIIue for-rrlwo Of~ oflhen chemlcel. shotJd rem .... 7 u~b.cause ofslmiw modes of action. 

(9 Total lor aU THMs combIned can not exceed 80 uWl. 
h Total 10' aU haloacetk: acid. cannot exceed 60 uglL 

.,.CA SHe Response Seeton Dr1r*1ng Water Crl:ert ••• yerslon OW1 017 -mO. xis 
crl:et1 •• cltep 

pogo S 



APPENDIX G.7 

SAMPLE CALCULATIONS 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE 

BASED ON 11465 
BY 'ltv 

JCPA,/98'f 
CHECKED?(;" APPROVED BY 

Os X Ie xGF x PI x£F 
$,w ~ .41 

rJizt?y~-~ 
~8c) . 
1~l)u~-6 
;: tIC; 

1£ 
'7D 
9i 

025,,~50 

l/maM~~ = c,l,MB/vi> 'i-- ~go& /rJ$ 'i, I.Qf:J~ X, 1.1) X Ie ~v 
~kle(~/If-t1fJJ 70 ~ x. qi drlkfs 

'" C 5 X 5. Be £ - (, /ttJ/ fdt-atao
wr~ as ~J tlfl~::;. /38/lXfJq 

-= /3,B 'i5BB[-b M.flt.,~ ~ 8~ii£-5 ny/q-dJ 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE ~ OF ~ 

KJrC/ CHECKEDBJ:'J::J APPROVED BY 'AT~ 'IB/'9& 

&l;[JJPJJ11-1UD = C~,(!Xf/ til )( 'Im~4t)X /.IJE-(/:rk) K 1,0 a 78a'Y{:0 
A~JaI:e{I'fj/~) 7{)kfj- x 62S,55D~ 

= Cs x 2. oCf £-8 IY'Jj/tr~fUj 

I tJJfJ/lJ C s ~' tlIWiJrdv := /.3 .. e'/lJ1f I If 
= /3, g K rJ, [} 'It: -810/ /If.cl7 ~ 2, 6Cf £ -7 fflf( } ~-d":j 

UuJJA:b-f.tf"-C Q;ud 1JtJJ2~2bJP~ Ilah A,1 ~ ~ : 
.InCJ(.~Yrl.wl1at; eaYlc~J' J3.Dl:: -= lkJ"Cit'tlX(eni·c L1. -k.h )( (11{)Y", Sf¥-L-P-chJ~ 

: .(:tee) (~ikir·-d~) LCSr:-~). 
. (~~~ (~-~/~) 

: Hti?fl,:c~qt'6dlQ'i,J -= ~ )("1'!{d/1UiA.v,fiA,UGAJ!«ZJJ mtj l(f~ 
, (/tf4J,) frl1u~OZtLf {RftY fufj/iI,4.tUj 
!~, 
"-

~YI0~ calW¥tt' "tuv ~ Idluu dtj tsro ~ /..5~+otit-dPr117tj 
ft.p..c{ 'iiv R fDo = 3. of -'I P1f i K1 ~ 

ICf2.IlM<~ ~ 2, tier £-, ~I~~ X 1,5",-1-0 ~-<t.ur /Y>uJ '" [1"nE -7J 
fj ~ 4AAe ruv:: 8, /I f. - !3 mrl4-t1iUf := [ 2. I 7 E - il 

s,o£-l/ fU.'jli::r-dtkj _ _ 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE ~ OF ~ 
CLIENT 

BASED ON 

CHECKE~J-J APPROVED BY 

8 

f?~ 
.~.jaA 19t19.; 1/ !(.sl: A !5Se5S inRd Gthdanu {RA60 ~~~c{: 
HulnM'7 ~/t7v :Eva-lulL-/tt1Y1 j1/ULl?l/d) P/11erA fi1t/~1 f71ZJtj'1i 
EPA /~'fO / 1-8~ Ill!):?, / EM orr ce. ~ t=tnu>~4~ an.£Jll?eln~did; 
/?espcn5L) JlI~h/~ DC! 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF 3 

CLIENT ",zeo P Fr let } 
SUBJECT&1. 

BASED ON RAG-. 

i. . 

IWIUU~ 

iQ5 ~ 
ICF ~ 
iSA ~ 

ilrF :: 
iA. K:!..,,)- ::-1.0 
'- --it: r ~ 

IBn/ -:-
14ft>! ~ 

tAlc:" ~ 

APPROVED BY 

C/~-~ 
_ /; ()'() £-6 

1160 
0/3 

()/~-SpP~ 

'78 
7t.) 

9/ 
;2.55.5-0 

I i1J2t11J'Ll/v~iA~ :: C~/~" 1~-rc,(~/f1j)x '19(J{)C!tn Z y. (/ 3 ~/auz AA6s )( 7Bdtuts 
,4,wo(i"jIIt"'1) 7()~ x q/~s . 

= C s X A6s y.. f, e /::: -5 /'IIJf 11:ir-~ 

/).,1 r~J, C1 ~J rlJvJiJw = 13, & t'in:J IIj ~ A13s == /),tJ 3 

=: / 3.{5 ~ aMxi, 6'£-.5 "'f / ~"1 '"'L-7,-l /.1-5-;;--~-I11-f-'I-q-~-, -1 



TETRA TECH NUS, INC. CALCULA nON WORKSHEET PAGE OF 3 

(Jtll,!J~'P.D'f.uUu ::: ao@;)x f£-(tI,/64x 4900wp- x (J. 3r!n<!ld1ABSx. 78~ 
/}r~ {ftLr l~r-dPfJ 7 U i=:i X c:L~550 cttu;s 

~ C,siAss;(011/L:-8 /r'f/+d~ 

wi:.w.. Cstva~ = /3,gI?Yl7/lJ 

'" IE,ex 0,87.(6 $IIE-8t?l.fIM=~' 65£-8 mrjffJ~ 

I /7~_ . I ' /J i_~ (I'j /) /_ /'.+-_1 
LfJJIDAUj.truc iJ4td 'vb7zat1tJt/~.tfUC ~ dq '/J~ ~ 

JJ1Cf'u'!}!"'ki ~1CM fiak:. ~ (1{~.eA~faj~ X ~Ct;)S~ J;clorderft'~ 
J..CR. lhlcf i ~4-} CSt-d. 

(~ CkC,~/tWj) 

tfti2t1Ad dlUvh-t?4d ~ IimCtV?Ct&~ffl?l~"Ikkk;; /fJ8/&-~ 
___ Her. t?e.fo~e-nce (/);:;edemajJ Hlf I tr-d~ 
(L0~) 

~~aJ4! ~d&z!(J;-~ivfwu fu OSfj" 1.11:.'f-0 tit~/"'1 
(ko '-H~ PF])d:;. 2.,1E.-4 t'r1-9 \ ~4~ 

XC I? Qaowu<:= :2, ,;; 5£ -8trrjl '14)( 1.1 Etc k1-dtut i I1<j "'tl .?i-8 1 . 

}H~ (1lJ.ltl'l.!.(, -= 7.</5 £- b /VI4 Il:itc{tUj := i 2-,7 bE -Z. ) 
~,l£-4- MCfI~~ 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE.s OF 5 

CLIENT NIRoP frid/e 
, 
I~, 

BY KA-c/ APPROVED BY 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE OF £3 
JOB NUMBER 6966 

SUBJECT 

BY APPROVED BY 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE J.. OF I.S 
CLIENT N:J.. R of ~lJ1<,...; JOB NUMBER 6 '16 , 

SUBJEct ~ J t+ a at " ... pf \I'D \L til (%0 tlO'j Fad-a~ 
BASED ON SO .-1 ~ ex -ee. f.J\ eJ ~ GVLld~Ce.. 

DRAWING NUMBER 

BY CHEC~DBY APPROVED BY I DATE ?IFI,y Kb\C /2) :J 

~'i0. ~ (}nt..aIM.cizifJ WiJllw..-/ 'tt~ 
.-AA ad d WI'1.vtL;' 

Vr~J /;"1 C/~'rUJ-i Yt~ (' Tee) 

D!-j- "-ret;: :. ~U:~~-2 (;fYl"2./5 

Dr{ :: Ie£" = '1. la~-c' Cm7.../s 
H -= TeE =- .B,gOe -3 atm -rrYimol 
h':: H ~ 4t \ -: TeE = g,Cfc£ -3 x:. if; :: 0., j€2~~ 
k~ = k~c tOe, -: TCE = I; ~Ei2)G 0,lX>5: Q,~5 em 313-
k"c.,., -:. -c- £. ~O~+Z cm·~1 It:=: 

1:5 'JICm3
)( O'b~cm/~ + {),i5 + O~2e x (), 364Cf 

= D,8'7£-3 QlYlz/s/ 

IUt~Ll "ttJh~ ~ VF fpu TC~ vtt0 Caicu1£Gc! 

V t- -rc~ :
rr.~J ~ 



I 

TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE ....3 OF 

CLIENT IJI/?OP t;d Ie JOB NUMBER 6966 
SUBJECT 

DRAWING NUMBER 

BY APPROVED BY 

~. ~ /hMwV ~~h7; itJP"1& 'ttte fF #'~ T&d~Yt~ 
(. I Lt;) J/J &i/c~" 

I Di= TeE:: 8 .. , ~-z 0.Jn 1./5 
I DiV = TeE = fj, j ';--(&. &n 2 /5 . 

If::: ICE::::. 8/1£- '3 afm-m~/mcl 
H I~ H x '/-i ;: ICE; <8. q~-3 1--41 ~ 0,3649 
k;;{= K"c-x ()~ := TeE:;.. /,30£+3.- X (), col? -= 0, 0? CJri5 /'8-

I Kct:- ::- TcE = /.:; E" f;! (Vn-'g IJ-

i ~ ~ 
I
DA =. CO,·18 i

% x B,it-2~'f.. tD,36f1)+ (O,j15'Q/3 x q-It:-~ dmzJs) 
len-l-/s L- ur't3Z 
I 
i i: 'j 3/('m3 J. {j,b scm-'Yj 1 /),15 i- ~t%8):, ~/3.t'fl 

-=: \~. 81 E -:, C-m 2./ S J 

iLkc{~L'iiv I/F"~v' Ie£'" ,MI\. ~v /}UM.{Jlettt6lwClwnpJU7~~ ; C1lt~ f)--

I Xf. ~ 5/1,)} = R; I.D~I"'1_5) 1 )( \"@,ji.f )( I. e7f-3 CJlHs x '1, ff3f+B 0;;.1 )( to -f;y.}6;, 2-

i ,LA: L kq/l\1.~J LJ B )( L5(}fClY}> " I'B1E-3Cn12/~ 
I 

I '" [1.3+ £"7 5 rn3
/ k:3 } . 

I~/~ 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE I OF 

CLIENT 

BASED ON 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE d OF t2 
CLIENT N:IRoP rr,C:{Ie 

" ~ +J./;u£-8 PI A 7&~s x/rr)tltM}1 
&2CUlfiielUc:Am h = L ( !!!!: X I , ; -t-7.. in 3 . fYl3 ~ 

u'8'm'3 TeE £).5500 cItup 

=: C' '11 E-2 J.LJJm3/ 

(1,..cuVLOtfiAUv Cl«d Naru7~~ ~~ Wt4UCafMd1ZcI 

LOufltbtioJ flz,f'tU/); ~~ = fltribtWytJ'l~In;/d~ X -PnhJf1:!uiJ 1buL13A.f~ 
~ ~/rn~'l C"fJIm--~1 

Httw4Qu.v~~ :: IVmC4J2CifLj)r~ ,/kttLb. ftJJ/tn3 
ff~ .fot)ud~fwJ~..vrr4 tbncmfutkrffL MB/m3 

iLM41~ 

TC,F wlzere ~ At~lzt7Jltnd.&c::: lf7E-6 
:ht-tt = 5. oE- I ~ 1m 3 

! :eec - I.q'~-2uglm3 x "7t:=-GIuj'/m~)'= j3,2S£-8 I 
lC~ G _ _ 

~I;~ -= 6;36E-3 ~I.m~ =- ti. D7bL~-2...f 
u;.. 5, (:) E- \ "410\:~ _ . 

~"'):; u/L~~ifu,~~~#V~: /ktlklj/Jh 
fvoJMIzM iltMJtWJ~rl;4 ) fot'/wIII? f;.,w} J Ef"r/ ~J 1-8'1/ Doiil.. (}£"IC(('))}Q:Ji,~ J; 
1J~b.PA /,pl1l J9C1(,I''SiP~L~'';j:5tr.!.o~ » OJ;ve7e.. flJ~'J.:c. 
PPA/5% I R~qC /DI& . J 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE 

CLIENT NIf?oP tnd I 

CHECKED it J :) APPROVED BY 
DATE 8/1& 98 

&4 '$ -t; t!di~ ~.JJIfbY'~ tJw! ~~ ~~ 
~ ~ /YJ1..Vn..olI [~A.C~ /vtP~V fAd- M'Z~~ 
~ tJ.( CI1-f~~ ~~ 

. tglUL /Wr1 ; 
~ddh = C,::, X 71Z xC p')< -PT k.EF KED 

, CI1'f/q~) ':PIII x A T 

I ______ ~------------------.-----------------
WIWLJ:., ! 

1JJY?(tL/lO/YliXfiA'u,c == Cs ~ Y- Jvo ~/~ y. '1~£-0 Kf/~ 'I- 1.0 X B()¢p.;s X ;25'ft/IM 
~~ 7v/j X q/,J.5dCUfs 
~1111~ 

= Cs 't. (;,1(; £-1 tflCJll1~ 

i.V ~ 1J1\i. CbJ'il.11r.wv/-W)\ ""6 ~.LC J.m. §o-l..e .;, (! s&aeruc. = 3. 08 nur I ~ 

:::: 3.08 X. 6. a6E-7 rn;/b;-~ 

- [I. 13 E -6 nv ''1-darl 



TETRA TECH NUS, INC. CALCULATION WORKSHEET PAGE 

BY APPROVED BY 

0!JJ/(IJJq/!ll~ = Q~ ~/rft K dBo~lIMt x lEt ~/rrq X 1,0 Y fhl41(5 X 25i/i!MJ-'> 
At~ 70 Vrw X cQ,.5550dtLUs 

6~ J I!f.I.cJ lL11 --; , I . --( 
'4f1 'T -LI ::= Os )(. () .d4 F -7 wf / Ifddff 
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APPENDIX G.B 

SCREENING EVALUATION FOR EXPOSURES TO 

SURFACE AND SUBSURFACE SOIL (0 TO 12 FEET) 

INDUSTRIAL WORKERS AND 

MINOR FREQUENT CONSTRUCTION WORKERS 



INDUSTRIAL WORKERS 
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1997 Working Draft Tier II Generic - - Human I Soil Values (SRV) I 
IM""imllm Detected in Surface and ~ .. h, ... ~ i Soil (0 to 12 feet) I 
iNOTE: I Based on LIMITED multiple pathway .. vnn ....... scenario (i.e., soil/dust dermal con~d '" 
Ilf multiple .. u ...... "" ........ " are present cumulative risk MUST be au~I .. ~, .. 1 Soil ,,,,,, .. ,,, .. 0:1 values may not be ,of_impacts to 

,,, .. ,, .... u ... and to ground water. Impacts to '"''''I''U''' and/or ground water must be ,~h,m'a-l by utilizing other methods. 
I I I I I 

'Site Hazard Quotient (HQI = Site Exposure Point Conc. x (SRV HQ ISRV I. Site ECR = Site Exposure Point I I x (SRV I 
Individual chemical specmc HQ should not exceed 0.2 (see I below, e.g. SRVs set at Csat), , should not exceed 1 for each target endpoint 
Cancer risk I risk per 100,000. IndlvldulII. as well as ,cancer risk should not exceed 1 per 100,000 (I.e., 1 E-5). I 

I I I I I 
,Risk 

Ibas~onlndUStriaILanduse.~~:~~~~t1~~~~~I::~::~~~I~~~~~~~~~~~~~~~~~~P~~A~~~~g+=~ "'WW~U'M' ---; Site TARGI:' :NUt'U'N'" (2) -~ •• -_ •• 
Chel11 ~al CAS No. SRV HQ (11 ADREN CVIBLD. _CNSiPNS EYE IMMUN KlDN LIVIGI I PROSTATE REPRO RESP SKIN SPLEEN THYROID WlfOLE (RISK per 

Di • n - octyI phthalate 
2· , (o-cresol) 
3· 1(~sOI) 

4 . I (p-cresol) 

Phenol 
2,3.4,5-T, 
2,4,5-1 
2.4,5-1 

Anthlll .. ne 

I 

I 
I 
I 

I 
I 

, (or BaP equivalents) 
Ch'Ysene I 

i 

I 
Fluo",no . 
Indono(l,. 
NaDhlhalono • s .. Volatile Organics 
Pylflne I 
Quinoline I 

I 
'Biphenyls 

I PCBs I Biphanyls) 

I 
IIIfDA Pesticides and, 

I Aldrin I 
. : acid (2,4-0) 

14-(2,4-1 ) bu1yric acid (2,4-DB) 
I I (MCPA) 

I 

• 

. 

i:acid(MCPI 
I Matolachlor I 
IPidolllm I 
I Talbulos 
12,4,1 : acid (2,4,5-T) 

:Dloxlns and Furans 
2,3, ',5-1 COD (or 2, ',5-TCDD, 

10S-87-9 
17-84-0 

95-45-7 
1011-39-<1 
1tJ6..44.5 
85-30-6 
621-64-7 
87-86-5 
105-95-2 
55-90-2 
95-95-4 
88-06-2 

83-32-9 
120-12-7 
55-55-3 
205-99-2 
207-05-9 
50-32-8 
215-01-9 
53-70-3 
2tJ6..44.0 
85-73-~ 

193-39-5 

129-00-0 
91-22-5 

1335-35-3 

309-00-2 
94-75-7 
94-82-6 
94-7S-8 
93-65-2 

15121 5-45-2 
1919-02-1 

13071-79-9 
93-75-5 

1745-01-6 

(mg/kgl BODY 100,000) (1) 

4000 0.000 b 0.000 0.000 NA I NA 
3700 0.000 _ "- 0.000 0.000 NA NA 
5800 0.000 b 0.000 0.000 NA .-r-£ 
5800 0.000 b 0.000 0.000 NA C 

580 0.000 b 0.000 0.1 NA C 

3000 NA 0.001:+00 b BZ 

4 NA O.OOE+OO b BZ 

150 0.000 0.000 0.000 O.OOE+OO BZ 

34000 0.000 b 0.000 NA D 

3700 0.000 0.000 NA NA 

12000 0.000 b 0'000 ~ NA NA 
1730 NA O.ooE+oo BZ 

.. Cut utilized. If > 1 Indlcatel potential lor I .... product In loll. 
• ,Cllt utilized. If> 1 Indlcatel ~otenti., lor I .... product In loll. 

NA NA 
NA D 

O.OOE+OO BZ 

90 
5 
35 
35 NA O.OOE+OO BZ 

350 NA O.OOE+OO BZ 

3.5 NA O.ooE+OO BZ 

3500 NA O.OOE+OO B:I. 
3.5 NA O.ooE+OO B2 

6400 O.OO..!. b 0.000 0.000 0.000 NA D 

3564 0.000 • C •• t Utili: 0.000 NA D 

35 NA O.ooE+OO BZ 

5300 0.000 • 0.000 _N,A D 

2 NA O.ooE+OO b C 

3.5 0.000 b 0.000 0.000 0.000 O.OOE+OO b BZ 

2 0.000 b 0.000 O.OOE+OO BZ 

2200 0.000 b 0.000 0.000 0.000 NA NA 
1750 0.000 b 0.000 0.000 0.000 NA NA 
110 0.000 b 0.000 0.000 NA NA 
220 0.000 b 0.000 NA NA 

33000 0.000 b 0.1 NA .C 

15400 0.000 0.000 NA NA 
3 0.000 b 0,000 NA INA 

2200 0.000 b 0.000 0.000 NA 

0.00035 NA O.OOE+OO B2 

0.0007 NA O.OOE+OO B2 

MPCA Sb Response s.ction D,.n TIer • Industrial SRVs (OU3 O·12lndu1097 .xis) Risk 58-02 page 3 



IOctober 1997 Working Draft Tier II Generic - -Industrial Human ..... '" Soil ! Values (SR"'l I I 
I Maximum Detected in Surface and Subsurface Soil (0 to 12 feet) 

I NOTE: I Based on LIMITED multiple pathway ! scenario (i.e •• il I !loil/d .... ~ ... !:I~. . dermal contact and IJ. 

Ilf multiple are present ""m"l,,tiv .. risk MUST be Soil '~"~G values may not be of impacts to 

I ecological i and to ground water. Impacts to 'G~ ..... >v ... and/or ground water must be by utilizing other .t ....... 

I I I I I I 
I Slte~~ Quotient (HQ) = Site Exposure Point Conc. x (SRV HQ ISRV). Site ECR = Site Exposure Point ,x(SRV J 
Individual chemical specific HQ should not exceed 0.2 (see , below. e.g. SRVs set at Csat). I HI should not exceed 1 for each target endpoint. 
Cancer risk , risk per 100.000. Individual as well as I cancer risk should not excead 1 per 100.000 (I.e •• 1 E-5). 

I I I I 
I Risk , based on Industrial Land Use Exposure I 

Industrial Site TARGET ...... (2) CANCER 
Chemical CAS No. SRV HQ(I) ADREN CYIBLD CNSlPNS EYE IMMUN KlDN UV/OI PROSTATE REPRO RESP SKIN SPLEEN i THYROID WHOLE (RiSKpel' 

(mg/kg) BODY 100.000) (I) 

1 ',' 1,7"- vl'nn 0 0.0035 NA O.OOE+OO .R! 
", , 0 0.0035 NA O.OOE+OO HZ 

1,2,3,7,B,&-HxCDD 0 0.0035 NA O.OOE+OO HZ 

1,2,3,4,6,7,II-HpCDD 0 0.035 NA O.OOE+OO HZ 

1,2,3,4,6,7,B.&-OCD[ 0 0.35 NA O.OOE+OO HZ 

2,3,7,11-TCDF 0 0.0035 NA O.OOE+OO R! 
, , 0 0.007 NA O.OOE+OO HZ 

',' ',711.PoCilF 0 0.0007 NA O.OOE+OO HZ 

1.2,3,4,7,II-HxCDF 0 0.0035 NA O.OOE+OO HZ 

1,2,3,6,7,II-HxCDF 0.0035 NA O.OOE+OO HZ 

2.3,4,6, ',lI-HxCDF 0 0.0035 NA O,OOE+OO HZ 

1,2,3,7,B,&-HxCDF 0 0.0035 NA O-,OOE+OO 112 
1,2,3,4,6,7,II-HpCDF 0 0.035 NA O.OOE+OO HZ 

1, 0 0.035 NA O.OOE+OO HZ 

1,2,3,4,6,7,6,&-OCDF 0 0,35 NA O.OOE+OO HZ 

1,3DNB i99-65-0 12 0,000 b 0.000 .~. D 

2,4· DNT ,121.14-2 380 0.000 b 0.000 0.000 0.000 I_mixture 
2,6· DNT 16D6-2()'2 175 0.000 b 0.000 0.000 0.000 0.000 I_mixture 
2,4- AND 2,6 DNT MIXTURE 36 NA O,OOE+OO b HZ 

HMX 12691-41·0 9500 0.000 b 0.000 NA D 

RDX 1'21-82-4 65 0.000 b 0.000 O,OOE+OO b c 
,3,5· rNB 199-35:4 6 0.000 b 0.000 NA NA 

2,4,6· TNT , '&-96-7 60 0.000 b 0.000 O.OOE+OO b c 

I O~ ,er Organics 
I Benzoic acid 65-B5-0 100000 0,000 b ISoll Maximum UtIlized NA 
I Hexane 11()'54-3 31 0,000 0.000 0.000 0.000 NA NA 

I PesUc/des 
; (Undane: 511-89-9 20 0.000 b 0.000 0.000 O,OOE+OO b B2IC 

133-90-4 3300 0,000 0.000 NA NA 

Chlordane 57-74-9 13 0,000 0.000 O,OOE+OO HZ 

4,4'· DOD 75-54-B 125 NA O.OOE+OO b HZ 

4,4'· DOE 72·55-9 88 N~ O.OOE+OO b HZ 

4,4'· DDT 5().29-3 88 0.000 b 0.000 O.OOE+OO HZ 

Diazinon 333-4'·5 200 0.000 b . 0,000. NA NA 

Dieldrin 6().57·1 2 0,000 b 0.000 O,OOE+OO B2 
I Endosulfan 115-29-7 700 0,000 b 0.000 0.000 0.000 NA NA 

I Endrin 72·2()'B 65 0.000 b 0.000 0.000 NA D 

I Heptachlor 76-44-B 0.000 b 0.000 O.OOE+OO B2 
I Heptachlor epoxido 1024-57·3 3 0,000 b 0.000 O.OOE+OO B2 

72-43-5 690 0.000 b 0.000 NA D 

I Toxaphene 8001·35-2 28 NA O.OOE+OO HZ 

MPCA Stile Response SectIon Dr.ft TIer" Induatrill SRV. (OU3 D-12Indu1097 .xis) 



'1997 Working Draft Tier II Generic - - Inti ...... ;,,1 Human Soil , Values (SRV) 
IU"ylmllm I in Surface and c<, ..,. ,Soil (0 to 12 feet) I 
I NOTE: I Based on LIMITED multiple pathway '.', .... " .. ami (i.e., I .. nillti .... t dermal contact and inhalation). 
Ilf multiple , are present, risk MUST be Soil ' values may not be ' of impacts to 

and to ground water. Impacts to i and/or ground water must be '~'6'1 by utilizing other methods. 
I I I I 

ISlte Hazard Quotient (HQ) = Site Exposul1l Point Conc. x (SRV HQ/liR-" Site ECR = Site Exposul1l Point ,x(SRV 
Ilndlvldual chemical specific HQ should not IIlIclllld 0.2 (Sllll , below, e.g. SRV. set at Csat), I HI should notexcelKl1 for each target endpolnL 

'Cancer risk , risk per 100,000. Individual as well as ,cancer risk should not exceed 1 per 100,000 (I.e., 1 E-5). --
I I I I I ,... , ..... ,", ............ ,"u ..... _. I 
I Industrial Site lARGE' (2) CANCER 

Chemical CAS No. SRV HQ (1) ADREN CVIBLD I CNSlPNS EYE IMMUN KlDN W/GI I PROSTATE REPRO RESP SKIN SPLEEN I THYROID WHOLE (RISK per 

I (mg/kg) BOD! 100,000)(1) 

I ~(1)= 0.000 0.006 0.017 0.003 0.000 0.001 0.002 0'000 0.003 0.003 0.003 0.000 0.006 0.007 4.60E.()6 

I I 
v . Default values of 10% soil moislure. 0.5% soil organic carbon and a 5 acre source area are utilized 'n vo,a.,izallon Model calculations. If s~e-specific 

values alfler signifcanlly a s~e-specffic , should be done. I I I I I 
i ,that the theoretical soil saluretion limit (Csat) is < SRV. Csat, , represenls the ' ,above which frea-phase liquid I i . "nay be present. 

I I I I I 
b Risk based on ingestion and dennal contact only. inhalation pathway could not be included because no inhalation toxicily value was available, 

,that although chemical is a voiatile the inhalation palhway could not be quantified. therelore. the SRV will ,iha risk. 

I I I I 
c Risk is based only on inhalation. the ingestion and clenmal pathways could not be included bacause an oral toxicily value was not available. 

I I I I 
(1) Site Hazard (luotieI1llHQ) = Site Exposure Point Cone. x (SRV HQ ISRV Site ECR = Site Exposure Point I , x (SRV ECRlSR~ . 

Individual chemical specific HQ should not exceed 0,2 (excapt lor explosives). cumulative Hlsho"ld not exceed I for each target endpoint. 
Cancar risk represents risk per 100.000. Individual as wall as , . risk should not exceed 1 per 100.000 (Le,,-lE~5H 

I I I I 
(2) ADREN • adrenal; CVIBLD ' I system; CNSlPNS - ' I nervous system; EYE; IMMUN . immune system; KIDN ,kidney; LIV/GI -I i I system; 

REPRO - reproductiv~ system (incl. I effects); RESP· respiratory system; SKIN - skin irritation or othor effects; SPLEEN; WHOLE BODY· increased mortalily. 

decreased growth rate. etc. I I I 
I I I 

Cancer Class: Class A - Known human i I 
Class 8 - Probable human ,(81 ,limited evidence in humans; 12 - inadequate evidence in humans but adequate in animals) 
Class C ,Possible human i I I I 
Group 0 ,Not r.lassifiable 

MPCA Sltlo Roopon .. _ Dr.n Tlor I Industrial SRYI (OU3 O·12lndul097 .xlsl Risk 98-02 p8g. 5 



MINOR FREQUENT CONSTRUCTION WORKERS 



Minor (0 -12) Construction/Utility Worker 

Minor Construction/Utility Worker - Chronic Ingestion of Soil Exposure 

Variable Definition 

Cs Soil Concentration (mg/kg) 

IR Ingestion Rate (mg soil/day) 

CF Conversion Factor (kg/mg) 

FI Fraction ingested from 

contaminated area 

EF Exposure Frequency (day/yr) 

ED Exposure duration (years) 

BW Body weight (kg) 

AT Averaging Time (days) 

NA = Not available 

C = Central Tendency Value 

U = Upper Bound Value 

NIROPEXPa.xls 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Value Utilized Percentile 

Cs (back-calculated) 

200 C 

1.00E-06 

1.00 U 

60 C 

25 U 

70 C 

9125 

25550 

Rationale/Reference 

Based on site specific infonnation 

exposure 

95th percentile worker tenure (6 yrs - mean) 

US Dept. Labor. Bureau of Labor Statistics. 1991 

EPA 1969b 

Noncancer Evaluation AT = exposure duration 

Cancer Evaluation AT = 70 year lifetime 

8/12/99 



Minor (0 ~12) Construction/Utility Worker 

Minor Constsruction/Utility Worker - Chronic Dermal Contact with Soil Exposure 

Variable 

Cs 

CF 

SA 

AF 

ABS 

EF 

ED 

BW 

AT 

NA = Not available 

Definition 

Soil Concentration 

Conversion Factor (kg/mg) 

Skin surface area potentially in 

contact with dusVsoil (cm2) 

Skin Adherence factor (mg/cm2) 

Absorption factor 

Exposure Frequency (day/yr) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging time (days) 

C = Central Tendency Value 

U = Upper Bound Value 

NIROPE' 'Is 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x An 

Variable Utilized 

Cs back-<:alculated 

1.00E-06 

4900 

0.3 

Chemical Specific 

80 

25 

70 

9125 

25550 

M = between Central Tendency and Upper Bound Values 

Percentile 

C 

C 

NA 

U 

C 

Rationale/Reference 

25% of ave total body surface area (19400 cm2) 

(equivalent to hands, arms and part of head) 

Outdoor worker (Kissel et al., as cited in EPA 1995 Draft and 

EPA 1992) 

Assume 5 dlwk for 5 mon/yr (e.g.,May - Sept) 

minus precipitation days (1 dIwk) 

95th percentile worker tenure (8 yrs - mean) 

US Dept. Labor. Bureau .of Labor Statistics. 1991 

Noncancer Evaluation AT = exposure duration 

Cancer Evaluation AT = 70 year lifetime 

8/12/99 



Minor (0 -12) ConstructionlUtility Worker 

Minor ConstructionlUtility Worker - Calculation of Chronic Particulate Emission Factor (PEF) 

PEF (m3/kg) = (a/C) x [(3600 sec/hr)/(0.036 x (1-V) x (UjUJ3 x F(x)) 

Variable 

PEF 

(OIC) 

V 

F(x) 

Definition 

Particulate Emission Factor (m 3Ikg) 

Inverse of the mean concentration at the center of a 

source (gIm2_s per kg/m3
) 

Fraction of vegetative cover 

Mean annual winds peed (m/s) 

Equivalent threshold value of windspeed at 7 meters (m/s) 

Function dependent upon U..,IU, 

NIROPEXPa.xls 

Variable Utilized 

3.83E+08 

61.03 

0.00 

4.92 

11.32 

0.194 

Rationale/Reference 

EPA Technical Background Document for SSLs (1996) 

Annual Estimate O/C value for Minneapolis for a 5 acre source 

(Use site-specific if available) 

Default. (Use Cowherd et al., 1985 and site data 

to develop site-specific value) 

Based on climatic data for MinneapoliS/St. Paul 

metropolitan area (use Cowherd et al., 1985 and site 

data to develop site-specific value) 

EPA Technical Background Document for SSLs (1996) 

Default. (Use Cowherd et al., 1985 and site data 

to develop site-specific value) 

EPA Technical Background Document for SSLs (1996) 

Derived using Cowherd et aI., 1985 
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Minor (0 -12) Construction/Utility Worker 

Minor Construction/Utility Worker - Chronic Daily Air Concentration Estimation 

Variable 

Cs 

1NF 

1/PEF 

EF 

ED 

AT 

Noncancer Evaluation: 

Cancer Evaluation: 

Definition 

Soil Concentration 

Inverse of the volatiliaztion factor 

(kg/m3) 

Inverse of the particulate emission factor 

(kglm3) 

Exposure Frequency (day/yr) 

Exposure duration (years) 

Averaging time (days) 

NA = Not available 

ADC (mg/m3) = [Cs x (1NF + 1/PEF) x EF x ED]/AT 

LADC (ug/m3) = [Cs x (1NF + 1/PEF) x EF x ED x 1000 ug/mg]/AT 

Variable Utilized Percentile 

Cs back-calculated 

Chemical specific calculation 

2.S098E-09 NA 

80 

25 U 

9125 

25550 

Rationale/Reference 

EPA Methodology 

Based on EPA 1995 SSL Technical Support Document. Information 

for Minneapolis. Assumes limited disturbance of soil due to wind 

erosion. May not be protective for dustry conditions (e.g .. vehide 

traffic). Use site-specific data if possible. 

VF and PEF utilize annual estimates. 

95th percentile worker tenure (8 yrs - mean) 

US Dept. Labor. Bureau of Labor Statistics. 1991 

Noncancer Evaluation AT = exposure duration 

Cancer Evaluation AT = 70 year lifetime 

C = Central Tendency Value M = between Central Tendency and Upper Bound Values 

U = Upper Bound Value 
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Minor (0 -12) Construction/Utility Worker 

NtROPEXPa.x1s 

Calculation of 5011 saturation limit (volatilization model Is only applicable If Cs Is < Csat) 

Csat (mg/kg) = (S/p.) x [(I<.. x p.) + e w + (H' x e.)] 

Variabte Definition Variable Utilized 

Csat Soil Saturation Concentration (mglkg) Csat back-ealculated 

S Sotubility in water (mgll ) Chemical Specific 

p. Soil bulk density (kgll) 1.5 

K" Soil water part~ion coefficient (I/kg) Chemical -SpecifclSite-Specific 

= K.cxfoo 

K.c Organic carbon partition coefficient (I/kg) Chemical Specific 

foo Organic carbon content of soil 0.005 

a Water filled soil porosity (unitless) 0.150 w 

= fm x p. 

fm Average unsaturated zone soil gravimetric water contenl 0.1 

(kg waterlkg soil) 

H' Modified Henry's constant Chemical Specific 

=41 x H 

H Henry's constant ( atm - m3lmol) Chemical Specific 

a 
Air-filled soil porosity (unitless) 0.28 . 
=n- a 

w 

n Total soil porosity (unitless) 0.43 
= 1- P",P. 

p. Soil density or particulate dens~y (kgll) 2.65 

Rationale/Reference 

EPA Technical Background Document for SSLs (1996) 

(Use s~e-specific information Wavailable) 

Default, use site specific Wavailable. 

Calculated 

Default. Use Site Specific information Wavailable 

Calculated 

Calculated 

EPA Technical Background Document for SSLs (1996) 

(Use s~e-speciflC information Wavailable) 

Csat for each contaminant is the concentration at which the adsorptive limit of the soil plus the theoretical dissolution lim~ of the contaminant in the available soil moisture has been 

reached. Concentrations> Csat indicates "free phase" contaminants within the soil matrix. The equation presented here is a modification of the equation presented in Part BRAGS 

guidance. The above equation takes into account the amount of contaminant that is in vapor phase in the pore spaces of the soil. 

spaces of the soil. 
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Minor (0 -12) Construction/Utility Worker 

VF (m3/kg) = (O/C) x [(3.14 x 0 8 x T)1121(2 X Pb x 0 8 )] x 104 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2/s) (cm2/s) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 . 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 1.00E-01 1.10E-OS 4.19E-OS 2.20E+OO 1.10E-02 2.10E-05 1.S6E+04 

Benzene B.BOE-02 9.BOE-06 2.26E-03 6.S0E+01 3.2SE-01 S.SOE-03 2.13E+03 

Bromomethane (methyl bromide) 1.00E-01 1.20E-OS 1.70E-03 1.30E+02 6.S0E-01 6.20E-03 2.46E+03 

Butyl benzylphthalate 
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Minor (0 -12) Construction/Utility Worker 

VF (m3/kg) = (Q/C) x [(3.14 x Da x T)112/(2 X PbX Da)] x 10"" m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2/s) (cm2/s) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Carbazole 

Carbon Disulfide 1.10E-01 1.00E-05 6.23E-03 5.40E+01 2.70E-01 1.20E-02 1.2BE+03 

Chlorobenzene 7.20E-02 6.BOE-06 3.27E-04 3.30E+02 1.65E+OO 3.70E-03 5.60E+03 

4-Chloro-3-methylphenol 

Oibenzofuran (unsubstituted) 6.00E-02 1.00E-05 4.52E-OB 7.BOE+03 3.90E+01 1.30E-05 4.76E+05 

Oibutyl phthalate 

1,1 - Oichloroethane 9.10E-02 1.10E-05 3.02E-03 3.00E+01 1.50E-01 4.30E-03 1.B4E+03 

1,2 - Oichloroethylene (mixed isomers) 7.90E-02 1.10E-05 2.55E-03 5.90E+01 2.95E-01 6.60E-03 2.00E+03 

Oichloromethane (methylene chloride) 1.00E-01 1.17E-05 3.46E-03 B.BOE+OO 4.40E-02 2.60E-03 1.72E+03 

Oi(2 - ethylhexyl)phthalate (bis-ethylhexyl phthalate) 

Oi - n - oetyl phthalate 1.51 E-02 3.5BE-06 5.57E-12 B.OOE+07 4.00E+05 6.6BE-05 4.29E+07 

Ethyl benzene 7.90E-02 7.BOE-06 1.0BE-03 2.20E+02 1.10E+OO 7.90E-03 3.0BE+03 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.BOE-06 4.3BE-05 4.50E+OO 2.25E-02 2.70E-05 1.53E+04 

Methyl butyl ketone (MBK)(2-hexanone) 

Methyl isobutyl ketone (MIBK)(4-methyl 7.50E-02 7.BOE-06 3.06E-05 1.30E+02 6.50E-01 1.40E-04 1.B3E+04 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 6.40E-02 7.70E-06 7.26E-06 4.60E+03 2.30E+01 1.20E-03 3.76E+04 

Acenaphthylene 4.39E-02 7.07E-06 3.13E-07 7.00E+03 3.50E+01 1.14E-04 1.B1E+05 

Anthracene 5.BOE-02 7.70E-06 6.69E-OB 1.30E+04 6.50E+01 3.40E-05 3.91E+05 

Benz[alanthracene 

Benzo[blfluoranthene 

Benzo(g,h,i)perylene 

Benzo[klfluoranthene 

Benzo(a)pyrene 

Chrysene 

Oibenz[ahlanthracene 

Fluoranthene 

Fluorene 6.10E-02 7.90E-06 2.60E-07 7.90E+03 3.95E+01 7.70E-05 1.9BE+05 

Indeno[1,2,3-cdlpyrene 

2-Methylnaphthalene 
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Minor (0' -12) Construction/Utility Worker 

VF (m3/kg) = (Q/C) x [(3.14 x Ds x T)112/(2 X PbX Ds)) x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2/s) (cm2/s) (cm3/g) (cm3/g) (atm-m31 VF 
mol) (m3/kg) 

Naphthalene 6.90E-02 7.S0E-06 2.96E-OS 1.30E+03 6.S0E+OO 1.30E-03 1.86E+04 

Phenanthrene 

Pyrene 2.70E-02 7.20E-06 1.06E-09 1.20E+OS 6.00E+02 1.00E-OS 3.11E+06 

PCBs (Polychlorinated Biphenyls) 

Pentachlorophenol 

Phenol 

Styrene 7.10E-02 8.00E-06 1.86E-04 3.60E+02 1.80E+OO 2.30E-03 7.42E+03 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.01E-03 6.60E+02 3.30E+OO 2.30E-02 3.18E+03 

Toluene 7.80E-02 8.60E-06 7.7SE-04 2.60E+02 1.30E+OO 6.60E-03 3.64E+03 

1 ,1 ,1 - Trichloroethane 8.00E-02 8.80E-06 S.61E-04 1.S0E+02 7.S0E-01 2.80E-03 4.27E+03 

Trichloroethylene (TCE) 8.10E-02 9.10E-06 1.92E-03 1.30E+02 6.S0E-01 8.90E-03 2.31E+03 

Xylenes (mixed) 7.20E-02 8.40E-06 6.22E-04 2.40E+02 1.20E+OO S.30E-03 4.06E+03 
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Minor (0 -12) Construction/Utility Worker 

Csat (mg/kg) = (S/Pb) x [(Kt x Pb) + 8w + (H' x 8 a)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (lIkg) (mgtl) (atm-m3t (mgtkg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium. 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 2.20E+OO 1.00E+06 2.10E-OS 111163 

Benzene 6.S0E+01 1.S0E+03 S.SOE-03 842 

Bromomethane (methyl bromide) 1.30E+02 1.S0E+04 6.20E-03 14366 

Butyl benzylphthalate 

NIROPEXPa.xls 8/12/99 



Minor (0 -12) ConstructionlUtility Worker 

Csat (mg/kg) = (SIP b) x [(~ x P b) + e w + (H' x e a)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (Itkg) (mgtl) (atm-m3t (mgtkg) 

mol) 

Carbazole 

Carbon Disulfide 5.40E+01 2.90E+03 1.20E-02 1343 

Chlorobenzene 3.30E+02 4.70E+02 3.70E-03 836 

4-Chloro-3-methylphenol 

Dibenzofuran (unsubstituted) 7.80E+03 3.10E+00 1.30E-05 121 

Dibutyl phthalate 

1,1 - Dichloroethane 3.00E+01 5.50E+03 4.30E-03 1559 

1,2 - Dichloroethylene (mixed isorners) 5.90E+01 6.30E+03 6.60E-03 2811 

Dichloromethane (methylene chloride) 8.80E+00 1.32E+04 2.60E-03 2167 

Di(2 - ethylhexyl)phthalate (bis-ethylhexyl phthalate) 

Di - n - oetyl phthalate 8.00E+07 2.00E-02 6.68E-05 8000 

Ethyl benzene 2.20E+02 1.50E+02 7.90E-03 189 

Methyl ethyl ketone (2-butanone) 4.50E+00 2.70E+05 2.70E-05 33132 

Methyl butyl ketone (MBK)(2-hexanone) 

Methyl isobutyl ketone (MIBK)(4-methyl 1.30E+02 1.90E+04 1.40E-04 14271 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 4.60E+03 3.90E+00 1.20E-03 90 

Acenaphthylene 7.00E+03 3.93E+00 1.14E-04 138 

Anthracene 1.30E+04 7.50E-02 3.40E-05 5 

Benz[a]anthracene 

Benzo[b]fluoranthene 

Benzo(g, h, i)perylene 

Benzo[k]fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 7.90E+03 9.00E+01 7.70E-05 3564 

Indeno[1,2,3-cd]pyrene 

2-Methylnaphthalene 
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Minor (0 -12) Construction/Utility Worker 

Csat (mg/kg) = (SIP b) x [(~ x P b) + e w + (H' x e.)] 

NIROPEXPa.xls 

Calculation of Soil Saturation Limit 

Chemical 

Naphthalene 

Phenanthrene 

Pyrene 

PCBs (Polychlorinated Biphenyls) 

Pentachlorophenol 

Phenol 

Styrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 - Trichloroethane 

Trichloroethylene (TCE) 

Xylenes (mixed) 

Koc 

(Itkg) 

1.30E+03 

O.OOE+OO 

1.20E+05 

3.60E+02 

6.60E+02 

2.60E+02 

1.50E+02 

1.30E+02 

2.40E+02 

S H 

(mgtl) (atm-m3t 

mol) 

2.40E+02 1.30E-03 

O.OOE+OO O.OOE+OO 

1.00E+02 1.00E-05 

6.80E+02 2.30E-03 

1.50E+02 2.30E-02 

8.80E+02 6.60E-03 

9.80E+02 2.80E-03 

1.00E+03 8.90E-03 

2.00E+02 5.30E-03· 

Csat 

(mglkg) 

1586 

0 

60010 

1304 

537 

1277 

854 

819 

268 
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Minor (0 -12) Construction/Utility Worker 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 

Benzene 

Bromomethane (methyl bromide) 

Butyl benzylphthalate 

Carbazole 

NIROPE)I'"".xls 

Cs IR 

(mglkg) (mg soil/d) 

7S30 

3.4 

13.S 

201 

0.7 

0.75 

46500 

91 

61S 

11.4 

1360 

4S400 

733 

20000 

2490 

0.32 

33.5 

1350 

1.3 

4S7 

0.24 

35.6 

479 

1.7 

0.024 

0.002 

3.6 

0.53 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 
(dlyr) 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125· 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

4.90E-03 

2.13E-06 

S.64E-06 

1.26E-04 

4.3SE-07 

4.70E-07 

2.91E-02 

5.70E-05 

3.S7E-04 

7.14E-06 

S.52E-04 

3.03E-02 

4.59E-04 

1.25E-02 

1.56E-03 

2.00E-07 

2.10E-05 

S.45E-04 

S.14E-07 

3.05E-04 

1.50E-07 

2.23E-05 

3.00E-04 

1.06E-06 

1.50E-OS 

1.25E-09 

2.25E-06 

3.32E-07 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

1.75E-03 

7.60E-07 

3.09E-06 

4.50E-05 

1.57E-07 

1.6SE-07 

1.04E-02 

2.04E-05 

1.3SE-04 

2.55E-06 

3.04E-04 

1.0SE-02 

1.64E-04 

4.47E-03 

5.57E-04 

7.16E-OS 

7.49E-06 

3.02E-04 

2.91E-07 

1.09E-04 

5.37E-OS 

7.96E-06 

1.07E-04 

3.S0E-07 

5.37E-09 

4.47E-10 

S.05E-07 

1.191!:-07 
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Minor (0 -12) ConstructionlUtility Worker 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Carbon Disulfide 

Chlorobenzene 

4-Chloro-3-methylphenol 

Dibenzofuran (unsubstituted) 

Dibutyl phthalate 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Dichloromethane (methylene chloride) 

Di(2 - ethylhexyl)phthalate (bis-ethylhex 

Di - n - oetyl phthalate 

Ethyl benzene 

Methyl ethyl ketone (2-butanone) 

Methyl butyl ketone (MBK)(2-hexanone) 

Methyl isobutyl ketone (MIBK)(4-methyl-

Cs 

(mg/kg) 

0.014 

o 
11 

0.25 

0.14 

0.011 

15 

o 
4.4 

0.OS4 

0.72 

0.21 

0.026 

0.15 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0.65 

Acenaphthylene 0.76 

Anthracene 0.64· 

Benz[a]anthracene 3.5 

Benzo[b]fluoranthene 

Benzo(g,h, i)perylene 

Benzo[k]fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah]anthracene 

Fluoranthene 

Fluorene 

Indeno[1,2,3-cd]pyrene 

?-Methylnaphthalene 

Naphthalene 

Phenanthrene 

NIROPEXPa.xls 

3.6 

0.S2 

1.3 

1.7 

1.7 

0.4 

5.6 

0.76 

1.1 

1 

2.3 

5 

IR 

(mg soil/d) 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(dlyr) 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 
(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

S.77E-09 

O.OOE+OO 

6.S9E-06 

1.57E-07 

S.77E-OS 

6.S9E-09 

9.39E-06 

O.OOE+OO 

2.76E-06 

5.26E-OS 

4.51E-07 

1.32E-07 

1.63E-OS 

9.39E-OS 

4.07E-07 

4.76E-07 

4.01E-07 

2.19E-06 

2.25E-06 

5.14E-07 

S.14E-07 

1.06E-06 

1.06E-06 . 

2.50E-07 

3.51E-06 

4.76E-07 

6.S9E-07 

6.26E-07 

1.44E-06 

·3.13E-06 

AT 
(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

3.13E-09 

O.OOE+OO 

2.46E-06 

5.59E-OS 

3.13E-OS 

2.46E-09 

3. 35E-06 

O.OOE+OO 

9.S4E-07 

1.SSE-OS 

1.61E-07 

4.70E-OS 

5.S1E-09 

3.35E-OS 

1.45E-07 

1.70E-07 

1.43E-07 

7.S3E-07 

S.05E-07 

1.S3E-07 

2.91E-07 

3.BOE-07 

3.S0E-07 

S.95E-OS 

1.25E-06 

1.70E-07 

2.46E-07 

2.24E-07 

5.14E-07 

1.12E-06 

8/12/99 



Minor (0·-12) Construction/Utility Worker 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mg/kg-d) 

Pyrene 4.S 200 1.00E-OS 1.00 SO 25 70 9125 3.01E-OS 25550 1.07E-OS 

PCBs (Polychlorinated Biphenyls) 0.44 200 1.00E-OS 1.00 SO 25 70 9125 2.7SE-07 25550 9.B4E-OS 

Pentachlorophenol 0.05 200 1.00E-OS 1.00 SO 25 70 9125 3.13E-OS 25550 1.12E-OS 

Phenol 0.12 200 1.00E-OS 1.00 SO 25 70 9125 7.51E-OS 25550 2.SSE-OS 

Styrene 0.054 200 1.00E-OS 1.00 SO 25 70 9125 3.3SE-OS 25550 1.21E-OS 

Tetrachloroethylene (PCE) 0.7S 200 1.00E-OS 1.00 SO 25 70 9125 4.7SE-07 25550 1.70E-07 

Toluene 1 200 1.00E-OS 1.00 SO 25 70 9125 S.2SE-07 25550 2.24E-07 

1,1,1 - Trichloroethane 0.05S 200 1.00E-OS 1.00 SO 25 70 9125 3.51E-OS 25550 1.25E-OS 

Trichloroethylene (TCE) 1.1 200 1.00E-OS 1.00 SO 25 70 9125 S.S9E-07 25550 2.4SE-07 

Xylenes (mixed) 7.3· 200 1.00E-OS 1.00 SO 25 70 9125 4.57E-OS 25550 1.S3E-06 

NIROPF- xis '1/12/99 



Minor (0 -12) Construction/Utility Worker 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

BerYllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Acetone 

Benzene 

Bromomethane (methyl bromide) 

Butyl benzylphthalate 

Carbazole 

Carbon Disulfide 

Chlorobenzene 

4-Chloro-3-methylphenol 

NIROPEXPa.xls 

Cs 

(mg/kg) 

7830.00 

3.40 

13.80 

201.00 

0.70 

0.75 

4S500.00 

91.00 

S18.00 

11.40 

13S0.00 

48400.00 

733.00 

20000.00 

2490.00 

0.32 

33.50 

1350.00 

1.30 

4S7.00 

0.24 

35.S0 

479.00 

1.70 

0.02 

0.00 

3.S0 

0.53 

0.01 

0.00 

11.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kg/mg) 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

AF 
(mg/cm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

NA 

NA 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0:01 

0.01 

0.1 

0.01 

0.05 

0.1 

0.1 

0.05 

0.05 

NA 

EF 

(day/yr) 

SO 

SO 

SO 

80 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

80 

SO 

SO 

80 

SO 

SO 

SO 

SO 

SO 

SO 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

3.S0E-05 

1.5SE-OS 

1.91 E-OS 

9.25E-07 

3.22E-09 

3.45E-OS 

NA 

4.19E-OS 

2. 84E-05 

5.25E-07 

S.2SE-05 

NA 

NA 

NA 

1.15E-05 

7.3SE-OS 

1.54E-OS 

NA 

5.9SE-OS 

NA 

1.10E-08 

1.64E-06 

2.20E-05 

7.S2E-07 

1.l0E-09 

4.S0E-l0 

1.SSE-OS 

2.44E-07 

3.22E-09 

O.OOE+OO 

NA 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

/ 

Carcin 

LADD 

(mg/kg-d) 

1.29E-05 

5. 59E-09 

S.SlE-07 

3.30E-07 

1.15E-09 

1.23E-OS 

NA 

1.50E-OS 

1.02E-05 

1.S7E-07 

2.24E-05 

NA 

NA 

NA 

4.09E-OS 

2.S3E-OS 

5.51E-07 

NA 

2.l4E-OS 

NA 

3.95E-09 

5.S5E-07 

7.S7E-06 

2.79E-07 

3.95E-l0 

1.S4E-l0 

5.92E-07 

S.71E-OS 

1.15E-09 

O.OOE+OO 

NA· 

8/12/99 



Minor (0 -12) Construction/Utility Worker 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Dibenzofuran (unsubstituted) 

Dibutyl phthalate 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Dichloromethane (methylene chloride) 

Di(2 - ethylhexyl)phthalate (bis-ethylhex 

Di - n - octyl phthalate 

Ethyl benzene 

Methyl ethyl ketone (2-butanone) 

Methyl butyl ketone (MBK)(2-hexanone 

Methyl isobutyl ketone (MIBK)(4-methyl 

Cs 

(mglkg) 

0.25 

0.14 

0.01 

15.00 

0.00 

4.40 

O.OB 

0.72 

0.21 

0.03 

0.15 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0.65 

Acenaphthylene 0.76 

Anthracene 

Benz[a)anthracene 

Benzo[b)f\uoranthene 

Benzo(g,h,i)perylene 

Benzo[k)f\uoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah)anthracene 

Fluoranthene 

Fluorene 

I ndeno[ I, 2, 3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

PCBs (Polychlorinated Biphenyls) 

Pentachlorophenol 

Phenol 

Styrene 

Tetrachloroethylene (PC E) 

NIROPEY 'Is 

0.64 

3.50 

3.60 

0.B2 

1.30 

1.70 

1.70 

0.40 

5.60 

0.76 

1.10 

1.00 

2.30 

5.00· 

4.80 

0.44 

0.05 

0.12 

0.05 

0.76 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 . 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

AF 

(mg/cm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.1 

0.1 

0.05 

0.05 

0.05 

0.05 

0.1 

0.05 

0.1 

NA 

0.05 

0.05 

NA 

0.1 

0.13 

0.13 

NA 

0.13 

0.13 

0.13 

0.13 

0.13 

0.1 

0.13 

NA 

0.05 

NA 

0.1 

0.15 

0.25 

O.B 

0.05 

0.05 

EF 

(day/yr) 

80 

BO 

BO 

BO 

BO 

BO 

80 

80 

80 

BO 

BO 

80 

BO 

BO 

80 

80 

BO 

80 

BO 

80 

80 

BO 

BO 

BO 

80 

BO 

BO 

BO 

80 

BO 

BO 

BO 

BO 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

1.15E-07 

6.44E-OB 

2.53E-09 

3.45E-06 

O.OOE+OO 

1.0IE-06 

3.B7E-OB 

1.66E-07 

9.67E-OB 

NA 

3.45E-OB 

1.50E-07 

NA 

2.95E-07 

2.09E-06 

2. 15E-06 

NA 

7.7BE-07 

1.02E-06 

1.02E-06 

2.39E-07 

3.35E-06 

3.50E-07 

6.58E-07 

NA 

5.29E-07 

NA 

2.21E-06 

3.04E-07 

5.75E-08 

4.42E-07 

1.24E-OB 

1.75E-07 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

4.11E-OB 

2.30E-OB 

9.04E-l0 

1.23E-06 

O.OOE+OO 

3.62E-07 

1.3BE-OB 

5.92E-OB 

3.45E-08 

NA 

1.23E-OB 

5.34E-OB 

NA 

1.05E-07 

7.48E-07 

7.69E-07 

NA 

2.78E-07 

3.63E-07 

3.63E-07 

8.55E-08 

1.20E-06 

1.25E-07 

2.35E-07 

NA 

1.89E-07 

NA 

7.B9E-07 

1.0BE-07 

2.05E-OB 

1.5BE-07 

4.44E-09 

6.25E-OB 

C"12/99 



Minor (0 -12) Construction/Utility Worker 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 
Cs SA CF AF ABS EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kg/mg) (mg/cm2) (daylyr) (years) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mglkg-d) 

Toluene 1.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 2.30E-07 25550 8.22E-08 

1,1,1 - Trichloroethane 0.06 4900 1.00E-06 0.30 0.05 80 25 70 9125 1.29E-08 25550 4.60E-09 

Trichloroethylene (TCE) 1.10 4900 1.00E-06 0.30 0.05 80 25 70 9125 2.53E-07 25550 9.04E-08 

Xylenes (mixed) 7.30 4900 1.00E-06 0.30 0.05 80 25 70 9125 1.68E-06 25550 6.00E-07 

NIROPEXPa.xls 8/12/99 



Minor (0 -12) Construction/Utility Worker 

Minor Construction/Utility 'Worker3. Calculation of average air concentration 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganics 

Aluminum 7830.00 2.6098E-09 80 25 9125 4.48E-06 25550 1.60E-03 

Antimony 3.40 2.6098E-09 80 25 9125 1.94E-09 25550 6.95E-07 

Arsenic 13.80 2.6098E-09 80 25 9125 7.89E-09 25550 2. 82 E-06 

Barium 201.00 2.6098E-09 80 25 9125 1.15E-07 25550 4.11E-05 

Beryllium 0.70 2.6098E-09 80 25 9125 4.00E-10 25550 1.43E-07 

Cadmium 0.75 2.6098E-09 80 25 9125 4.29E-10 25550 1.53E-07 

Calcium 46500.00 2.6098E-09 80 25 9125 2.66E-05 25550 9.50E-03 

Chromium III 91.00 2.6098E-09 80 25 9125 5.21E-08 25550 1.86E-05 

. Chromium VI 618.00 2.6098E-09 80 25 9125 3.54E-07 25550 1.26E-04 

Cobalt 11.40 2.6098E-09 80 25 9125 6.52E-09 25550 2.33E-06 

Copper 1360.00 2.6098E-09 80 25 9125 7.78E-07 25550 2.78E-04 

Iron 48400.00 2.6098E-09 80 25 9125 2.77E-05 25550 9.89E-03 

Lead 733.00 2.6098E-09 80 25 9125 4.19E-07 25550 1.50E-04 

Magnesium 20000.00 2.6098E-09 80 25 9125 1.14E-05 25550 4.09E-03 

Manganese 2490.00 2.6098E-09 80 25 9125 1.42E-06 25550 5.09E-04 

Mercury (inorganic) 0.32 3.78E-05 2.6098E-09 80 25 9125 2.65E-06 25550 9.47E-04 

Nickel 33.50 2.6098E-09 80 25 9125 1.92E-08 25550 6.84E-06 

Potassium 1350.00 2.6098E-09 80 25 9125 7.72E-01 25550 2.76E-04 

Selenium 1.30 2.6098E-09 80 25 9125 7.44E-10 25550 2.66E-07 

Sodium 487.00 2.6098E-09 80 25 9125 2.79E-07 25550 9.95E-05 

Thallium 0.24 2.6098E-09 80 25 9125 1.37E-10 25550 4.90E-08 

Vanadium 35.60 2.6098E-09 80 25 9125 2.04E-08 25550 7.27E-06 

Zinc 479.00 2.6098E-09 80 25 9125 2.74E-07 25550 9.79E-05 

Organics 

Acetone 1.70 6.39E-05 2.6098E-09 80 25 9125 2.38E-05 25550 8.51E-03 

Benzene 0.02 4.70E-04 2.6098E-09 80 25 9125 2.47E-06 25550 8.82E-04 

Bromomethane (methyl bromide) 0.00 4.07E-04 2.6098E-09 80 25 9125 1.78E-07 25550 6.37E-05 

Butyl benzylphthalate 3.60 2.6098E-09 80 25 9125 2.06E-09 25550 7.35E-07 

Carbazole 0.53 2.6098E-09 80 25 9125 3.03E-10 25550 1.08E-07 

Carbon Disulfide 0.01 7.80E-04 2.6098E-09 80 25 9125 2.39E-06 25550 8. 54E-04 

NIROPF" - "'.xls ~/12/99 



Minor (0 -12) ConstructionlUtility Worker 

Minor Construction/Utility 'Worker3. Calculation of average air concentration 

Chemical 

Chlorobenzene 

4-Chloro-3-methylphenol 

Dibenzofuran (un substituted) 

Dibutyl phthalate 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Dichloromethane (methylene chloride) 

Di(2 - ethylhexyl)phthalate (bis-ethylhex 

Di - n - octyl phthalate 

Ethyl benzene 

Methyl ethyl ketone (2-butanone) 

Methyl butyl ketone (MBK)(2-hexanone 

·Methyl isobutyl ketone (MIBK)(4-methyl 

Cs 

(mg/kg) 

0.00 

11.00 

0.25 

0.14 

0.01 

15.00 

0.00 

4.40 

O.OS 

0.72 

0.21 

0.03 

0.15 

PAHs (Polynuclear Aromatic Hydrocarbons) 

Acenaphthene 0.S5 

Acenaphthylene 0.7S 

Anthracene 

Benz[a)anthracene 

Benzo[b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo[k)fluoranthene 

Benzo(a)pyrene 

Chrysene 

Dibenz[ah)anthracene 

Fluoranthene 

Fluorene 

Indeno[1,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

PCBs (Polychlorinated Biphenyls) 
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0.S4 

3.50 

3.S0 

0.S2 

1.30 

1.70 

1.70 

0.40 

5.S0 

0.7S 

1.10 

1.00 

2.30 

5.00 

4.S0 

0.44 

1NF 

(kg/m3) 

1.79E-04 

2.10E-OS 

5.43E-04 

4.99E-04 

5.S1 E-04 

2. 33E-OS 

3.25E-04 

S.54E-05 

5.47E-05 

1/PEF 

(kg/m3) 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.SSE-05 2.S09SE-09 

5.52E-OS 2.S09SE-09 

2.5SE-OS 2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

5.04E-OS 2.S09SE-09 

2.S09SE-09 

2.S09SE-09 

5.3SE-05 2.S09SE-09 

2.S09SE-09 

3.21E-07 2.S09SE-09 

2.S09SE-09 

EF 

(day/yr) 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

AT 
(days) 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

O.OOE+OO 

S.29E-09 

1.15E-07 

S.01E-11 

1.31E-OS 

1.64E-03 

O.OOE+OO 

2.52E-09 

4. 77E-10 

5.13E-05 

3.01E-OS 

1.49E-11 

1.S0E-OS 

AT 
(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 . 

25550 

25550 

3.79E-OS 25550 

9.21E-07 25550 

3.59E-07 25550 

2.00E-09 25550 

2.0SE-09 25550 

4.S9E-10 25550 

7.44E-10 25550 

9.72E-10 25550 

9.72E-10 25550 

2.29E-10 25550 

3.20E-09 25550 

S.40E-07 25550 

S.29E-10 25550 

5.72E-10 25550 

2.71E-05 25550 

2.SSE-09 25550 

3.41 E-07 25550 

2.52E-10 25550 

Carcin 

LADC 

(ug/m3) 

O.OOE+OO 

2.25E-OS 

4.12E-05 

2.SSE-OS 

4.S7E-04 

5.SSE-01 

O.OOE+OO 

S.99E-07 

1.70E-07 

1.S3E-02 

1.07E-03 

5.31E-09 

S.42E-04 

1.35E-03 

3.29E-04 

1.2SE-04 

7.15E-07 

7.35E-07 

1.SSE-07 

2.SSE-07 

3.47E-07 

3.47E-07 

S.17E-OS 

1.14E-OS 

3.00E-04 

2.25E-07 

2.D4E-07 

9.S9E-03 

1.02E-OS 

1.22E-04 

S.99E-OS 
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Minor (0 -12) Construction/Utility Worker 

Minor Construction/Utility 'Worker3. Calculation of average air concentration 

Cs 1NF lIPEF EF ED AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (daylyr) (years) (days) ADC (days) -LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pentachlorophenol 0.05 2.609BE-09 BO 25 9125 2.B6E-11 25550 1.02E-OB 

Phenol 0.12 2.609BE-09 BO 25 9125 6.B6E-11 25550 2.45E-OB 

Styrene 0.05 1.35E-04 2.609BE-09 BO 25 9125 1.59E-06 25550 5.70E-04 

Tetrachloroethylene (PCE) 0.76 3.14E-04 2.609BE-09 BO 25 9125 5.23E-05 25550 1.B7E-02 

Toluene 1.00 2.75E-04 2.609BE-09 BO 25 9125 6.03E-05 25550 2.15E-02 

1,1,1 - Trichloroethane 0.06 2.34E-04 2.609BE-09 BO 25 9125 2.B7E-06 25550 1.03E-03 

Trichloroethylene (TCE) 1.10 4.33E-04 2.609BE-09 BO 25 9125 1.04E-04 25550 3.73E-02 

Xylenes (mixed) 7.30 2.46E-04 2.609BE-09 BO 25 9125 3.94E-04 25550 1.41 E-01 
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Minor (0 -12) Construction/Utility Worker 

Minor Construction/Utility Worker4. Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Oennal Absorb Oennal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC Air Conc Total Pathway 

(mg/kg-d) (mg/kg/d) AAF(a) HQ (mg/kg/d) AF(b) HQ (mg/m3) (mg/m3) HQ HQ 

Inorganlcs 

Aluminum 1.00 4.90E-03 1.00 O.OOS SB% 3.60E-OS 0.01 0.004 42% NA 4.4BE-06 0.009 

Antimony 0.00 2.13E-06 1.00 O.OOS B7% 1.S6E-08 O.OS 0.001 13% 2.00E-04 1.94E-09 0.000 0% 0.006 

Arsenic 0.00 8.64E-06 1.00 0.029 BO% 1.91E-06 0.90 0.007 20% S.OOE-04 7.B9E-09 0.000 0% 0.036 

Barium 0.07 1.26E-04 1.00 0.002 7B% 9.2SE-07 O.OS 0.000 12% S.OOE-04 1.lSE-07 0.000 10% 0.002 

Beryllium 0.00 4.3BE-07 1.00 0.000 S5% 3.22E-09 0.01 0.000 40% 2.00E-OS 4.00E-l0 0.000 S% 0.000 

Cadmium 0.00 4.70E-07 1.00 0.000 93% 3.4SE-OB 1.00 0.000 7% 2.00E-04 4.29E-l0 0.000 0% 0.001 

Calcium NA 2.91E-02 NA NA NA NA NA 

Chromium 111 1.00 S.70E-OS 1.00 0.000 40% 4.19E-06 O.OS 0.000 60% NA 5.21E-OB 0.000 

Chromium VI 0.01 3.B7E-04 1.00 0.077 21% 2.B4E-OS O.OS 0.114 31% 2.00E-06 3.54E-07 0.177 48% 0.368 

Cobalt 0.06 7.14E-06 1.00 0.000 B3% S.2SE-07 0.50 0.000 12% 1.02E-03 6.S2E-09 0.000 4% 0.000 

Copper 0.04 B.S2E-04 1.00 0.023 B9% 6.26E-OS 0.60 0.003 11% NA 7.78E-07 0.026 

Iron NA 3.03E-02 NA NA NA NA NA 

Lead NA 4.S9E-04 NA NA NA NA NA 

Magnesium NA 1.2SE-02 NA NA NA NA NA NA NA NA NA 

Manganese O.OS 1.S6E-03 1.00 0.033 SO% 1.1SE-OS O.OS 0.005 7% 5.00E-OS 1.42E-06 0.02B 43% 0.067 

Mercury (inorganic) 0.00 2.00E-07 1.00 0.001 6% 7.36E-OB 0.20 0.001 11% 3.00E-04 2.6SE-06 0.009 82% 0.011 

Nickel 0.02 2.10E-OS 1.00 0.001 40% 1.54E-06 O.OS 0.002 60% NA 1.92E-OB 0.003 

Potassium NA B.4SE-04 NA NA NA NA NA 

Selenium 0.01 8.14E-07 1.00 0.000 92% S.9BE-OB 0.90 0.000 8% NA 7.44E-l0 0.000 

Sodium NA 3.0SE-04 NA NA NA NA NA 

Thallium 0.00 1.S0E-07 1.00 0.002 92% 1.10E-OB 0.90 0.000 B% NA 1.37E-l0 0.002 

Vanadium 0.01 2.23E-OS 1.00 0.003 SB% 1.64E-06 0.10 0.002 42% NA 2.04E-OB 0.006 

Zinc 0.30 3.00E-04 1.00 0.001 80% 2.20E-OS 0.30 0.000 20% NA 2.74E-07 0.001 

Organics 

Acetone 0.10 1.06E-06 1.00 0.000 12% 7.B2E-07 0.90 0.000 10% 3.S0E-Ol 2.38E-OS 0.000 7B% 0.000 

Benzene NA 1.50E-OB 1.00 1.10E-09 0.90 6.00E-03 2.47E-06 0.000 100% 0.000 

Bromomethane (methyl bromide) 0.00 1.2SE-09 1.00 0.000 2% 4.60E-l0 0.90 0.000 1% 5.00E-03 1.7BE-07 0.000 97% 0.000 

Butyl benzylphthalate 0.20 2.2SE-06 1.00 0.000 SS% 1.66E-06 0.90 0.000 4S% NA 2.06E-09 0.000 

Ca~azole NA 3.32E-07 1.00 2.44E-07 0.90 NA 3.03E-l0 0.000 

Carbon Disulfide 0.10 8.77E-09 1.00 0.000 2% 3.22E-09 0.90 0.000 1% 7.00E-Ol 2.39E-06 0.000 97% 0.000 

Chlorobenzene 0.02 O.OOE+OO 1.00 0.000 #OIVIOI O.OOE+OO 0.90 0.000 'OIVIOI 2.00E-02 O.OOE+oo 0.000 'OIVIOI 0.000 

4-Chloro-3-methylphenol NA 6.B9E-06 NA NA NA NA 6.29E-09 0.000 

Oibenzofuran (unsubstituted) 0.00 1.S7E-07 1.00 0.000 SS% 1.1SE-07 0.90 0.000 4S% NA 1.1SE-07 0.000 

Oibutyl phthalate 0.10 B.77E-OB 1.00 0.000 SS% 6.44E-OB 0.90 0.000 4S% NA B.01E-ll 0.000 

1.1 - Oichloroethane 0.10 6.B9E-09 1.00 0.000 3% 2.S3E-09 0.90 0.000 1% S.OOE-Ol 1.31E-06 0.000 96% 0.000 

1,2 - Oichloroethylene (mixed isomers) 0.Q1 9.39E-06 1.00 0.001 2% 3.4SE-06 0.90 0.000 1% 3.S0E-02 1.64E-03 0.047 97% 0.048 

Olchloromethane (methylene chloride) 0.06 O.OOE+OO 1.00 0.000 'OIVIOI O.OOE+OO 0.90 0.000 'OIVIOI 3.00E+00 O.OOE+OO 0.000 'OIVIOI 0.000 

Oi(2 - ethylhexyl)phthalate (bis-ethylhex 0.02 2.76E-06 1.00 0.000 66% 1.01E-06 0.70 0.000 34% NA 2.S2E-09 0.000 

Oi - n - oetyl phthalate 0.02 S.26E-OB 1.00 0.000 SS% 3.B7E-OB 0.90 0.000 4S% NA 4.77E-l0 0.000 

Ethyl benzene 0.10 4.S1E-07 1.00 0.000 B% 1.66E-07 O.BS 0.000 3% 1.00E+00 S.13E-OS 0.000 B9% 0.000 
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Minor (0 -12) Construction/Utility Worker 

Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC Air Cone Total Pathway 

(mglkg-d) (mglkgld) AAF(a) HQ (mglkgld) AF(b) HQ (mglm3) (mglm3) HO HO 

Methyl ethyl ketone (2-butanone) 0.60 1.32E-07 1.00 0.000 6% 9.67E-OB 0.90 0.000 5% 1.ooE+00 3.01E-06 0.000 BS% 0.000 

Methyl butyl ketone (MBK)(2-hexanone) NA 1.63E-08 NA NA NA NA 1.49E-ll 

Methyl isobutyl ketone (MIBK)(4-methyl O.OS 9.39E-OS 1.00 0.000 5% 3.45E-OS 0.90 0.000 2% S.ooE-02 1.S0E-06 0.000 93% 0.000 

PAHs (polynuclear AromatIc Hydrocarbons) 

Acenaphthene 0.06 4.07E-07 1.00 0.000 24% 1.50E-07 O.SO 0.000 11% 2.10E-Ol 3.79E-06 0.000 65% 0.000 

Acenaphthylene NA 4.76E-07 NA NA NA NA 9.21E-07 

Anthracene 0.30 4.01E-07 1.00 0.000 52% 2.95E-07 O.SO 0.000 48% NA 3.59E-07 0.000 

Benz[a)anthracene NA 2.19E-06 1.00 2.09E-06 O.SO NA 2.00E-09 

Benzo[b ]fluoranthene NA 2.25E-06 1.00 2.15E-06 0.80 NA 2.06E-09 

Benzo(g,h,i)perylene NA 5.14E-07 NA NA NA NA 4.69E-l0 

Benzo[k]fluoranthene NA S.14E-07 1.00 7.7BE-07 O.SO NA 7.44E-l0 

Benzo(a)pyrene NA 1.06E-06 1.00 1.02E-06 0.80 NA 9.72E-l0 

Chrysene NA 1.06E-06 1.00 1.02E-06 O.SO NA 9.72E-l0 

Dibenz[ah)anthracene NA 2.50E-07 1.00 2.39E-07 O.SO NA 2.29E-l0 

Fluoranthene 0.04 3.51E-06 1.00 0.000 46% 3.35E-06 O.SO 0.000 54% NA 3.20E-09 0.000 

Fluorene 0.04 4.76E-07 1.00 0.000 41% 3.50E-07 O.SO 0.000 38% 1.40E-Ol S.40E-07 0.000 21% 0.000 

Indeno[l,2,3-cd)pyrene NA 6.S9E-07 1.00 6.SSE-07 O.SO NA 6.29E-l0 

2-Methylnaphthalene NA 6.26E-07 NA NA NA . NA 5.72E-l0 

Naphthalene 0.04 1.44E-06 1.00 0.000 0% 5.29E-07 O.SO 0.000 0% 1.ooE-03 2.71E-05 0.027 100% 0.027 

Phenanthrene NA 3.13E-06 NA NA NA NA 2.86E-09 

Pyrene 0.03 3.01E-06 1.00 0.000 51% 2.21E-06 O.SO 0.000 47% 1.10E-Ol 3.41E-07 0.000 2% 0.000 

PCBs (Polychlorinated Biphenyls) 0.00 2.76E-07 1.00 0.014 45% 3.04E-07 0.90 0.017 55% NA 2.52E-l0 0.031 

Pentachlorophenol 0.03 3.13E-OS 1.00 0.000 31% 5.75E-OS 0.90 0.000 84% 2.ooE-04 2.86E-l1 0.000 4% 0.000 

Phenol 0.60 7.S1E-OS 1.00 0.000 13% 4.42E-07 0.90 0.000 B7% NA 6.86E-l1 0.000 

Styrene 0.20 3.3SE-OS 1.00 0.000 2% 1.24E-OS 0.90 0.000 1% 2.ooE-Ol 1.S9E-06 0.000 97% 0.000 

Tetrachloroethylene (PCE) 0.01 4.76E-07 1.00 0.000 24% 1.7SE-07 0.90 0.000 10% 4.ooE-Ol S.23E-OS 0.000 86% 0.000 

Toluene 0.20 6.26E-07 1.00 0.000 2% 2.30E-07 0.90 0.000 1% 4.ooE-Ol 6.03E-OS 0.000 97% 0.000 

1,1,1 - Trichloroethane 0.04 3.S1E-OS 1.00 0.000 23% 1.29E-OS 0.90 0.000 10% 1.ooE+00 2.S7E-06 0.000 67% 0.000 

Trichloroethylene (TCE) NA 6.S9E-07 1.00 2.53E-07 0.90 NA 1.04E-04 

Xylenes (mixed) 2.00 4.57E-06 1.00 0.000 0% 1.6SE-06 0.90 0.000 0% 3.ooE-Ol 3.94E-04 0.001 100% 0.001 

SCREENING HI = 0.646 
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Minor (0 -12) Construction/Utility Worker 

Minor Construction/Utility Worker5. Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mgJkg-d)-l (mgJkg/d) AAF ECR (mgJkg/d) AF(b) ECR (ug/m3) (ug/m3) ECR Total 

Inorganlcs 

Aluminum NA 1.75E-03 1.00 1.29E-05 0.01 NA 1.S0E-03 

Antimony NA 7.60E-07 1.00 5.59E-09 0.05 NA S.95E-07 

Arsenic 1.50 3.09E-06 1.00 4.63E-OS BO% S.B1E-07 0.90 1.13E-06 20% 4.ooE-03 2.B2E-06 1.13E-OB 0% 5.7BE-06 

Barium NA 4.50E-05 1.00 3.30E-07 0.05 NA 4.11E-05 

Beryllium NA 1.57E-07 1.00 1.15E-09 0.01 2.40E-03 1.43E-07 3.43E-l0 100% 3.43E-l0 

Cadmium NA 1.68E-07 1.00 1.23E-OB 1.00 1.BOE-03 1.53E-07 2.7SE-l0 100% 2.7SE-l0 

Calcium NA 1.04E-02 NA NA NA NA 9.50E-03 

Chromium III NA 2.04E-05 1.00 1.50E-OS 0.05 NA 1.BSE-05 

Chromium VI NA 1.38E-04 1.00 1.02E-05 0.05 1.20E-02 1.2SE-04 1.52E-06 100% 1.52E-06 

Cobalt NA 2.55E-06 1.00 1.B7E-07 0.50 NA 2.33E-06 

Copper NA 3.04E-04 1.00 2.24E-05 0.60 NA 2.7BE-04 

Iron NA 1.0BE-02 NA NA NA NA 9.B9E-03 

Lead NA 1.64E-04 NA NA NA NA 1.50E-04 

Magnesium NA 4.47E-03 NA NA NA NA 4.09E-03 

Manganese NA 5.57E-04 1.00 4.09E-06 0.05 NA 5.09E-04 

Mercury (Inorganic) NA 7.1SE-UB 1.00 2.S3E-OB 0.20 NA 9.47E-04 

Nickel NA 7.49E-06 1.00 5.51E-07 0.05 4.80E-04 S.B4E-06 3.29E-09 100% 3.29E-09 

Potassium NA 3.02E-04 NA NA NA NA 2.7SE-04 

Selenium NA 2.91E-07 1.00 2.14E-OB 0.90 NA 2.SSE-07 

Sodium NA 1.09E-04 NA NA NA NA 9.95E-05 

Thallium NA 5.37E-OB 1.00 3.95E-09 0.90 NA 4.90E-08 

Vanadium NA 7.96E-06 1.00 5.B5E-07 0.10 NA 7.27E-06 

Zinc NA 1.07E-04 1.00 7.B7E-OS 0.30 NA 9.79E-05 

Organics 

Acetone NA 3.BOE-07 1.00 2.79E-07 0.90 NA B.51E-03 

Benzene 0.03 5.37E-09 1.00 1.5SE-l0 2% 3.95E-l0 0.90 1.27E-ll 0% B.30E-06 B.B2E-04 7.32E-09 98% 7.49E-09 

Bromomethane (methyl bromide) NA 4.47E-l0 1.00 1.64E-l0 0.90 NA S.37E-05 

Butyl benzylphthalate NA B.05E-07 1.00 5.92E-07 0.90 NA 7.35E-07 

Carbazole 0.02 1.19E-07 1.00 2.37E-09 55% B.71E-OB 0.90 1.94E-09 45% NA 1.0BE-07 4.31E-09 

Carbon Disulfide NA 3.13E-09 1.00 1.15E-09 0.90 NA B.54E-04 

Chlorobenzene NA O.ooE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+oo 

4-Chloro-3-methylphenol NA 2.4SE-06 NA NA NA NA 2.25E-06 

Dibenzofuran (unsubstituted) NA 5.59E-OB 1.00 4.11E-OB 0.90 NA 4.12E-05 

Dibutyl phthalate NA 3.13E-08 1.00 2.30E-OB 0.90 NA 2.BSE-OB 

1.1 - Dichloroethane 0.01 2.46E-09 1.00 1.40E-ll 2% 9.04E-l0 0.90 5.73E-12 1% 1.S0E-06 4.S7E-04 7.4BE-l0 97% 7.B7E-l0 

1,2 - Dichloroethylene (mixed isomers) NA 3.35E-06 1.00 1.23E-06 0.90 NA 5.BSE-Ol 

Dichloromethane (methylene chloride) 0.01 O.ooE+oo 1.00 O.OOE+oo #DIV/OI O.OOE+oo 0.90 O.ooE+oo 'DIVIOI 4.70E-07 O.ooE+oo O.ooE+oo 'DIVIOI O.ooE+oo 

Di(2 - ethylhexyl)phthalate (bls-ethylhex 0.01 9.B4E-07 1.00 1.3BE-OB SS% 3.B2E-07 0.70 7.23E-09 34% 4.ooE-06 B.99E-07 3.60E-12 0% 2.10E-08 

Di - n - octyI phthalate NA 1.8BE-OB 1.00 1.3BE-OB 0.90 NA 1.70E-07 

Ethyl benzene NA 1.SlE-07 1.00 5.92E-OB 0.B5 NA 1.B3E-02 
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Minor (0 -12) Construction/Utility Worker 

Minor Construction/Utility Worker5 Summary of Exposure and Carcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF Air Cone Total Pathway 

(mg/kg-d)-l (mg/kgld) AAF ECR (mg/kgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Methyl ethyl ketone (2-butanone) NA 4.70E-OB 1.00 3.4SE-OB 0.90 NA 1.07E-03 

Methyl butyl ketone (MBK)(2-hexanone) NA S.B1E-09 NA NA NA NA S.31E-09 

Methyl Isobutyl ketone (MIBK)(4-methyl NA 3.3SE-OB 1.00 1.23E-OB 0.90 NA 6.42E-04 

PAHs (polynuclear Aromatic Hydrocarbons) 

Acenaphthene NA 1.4SE-07 1.00 S.34E-OB O.BO NA 1.3SE-03 

Acenaphthylene NA 1.70E-07 NA NA NA NA 3.29E-04 

Anthracene NA 1.43E-07 1.00 1.0SE-07 O.BO NA 1.2BE-04 

Benz[a)anthracene 0.73 7.83E-07 1.00 S.71E-07 46% 7.4BE-07 O.BO 6.B3E-07 54% 1.70E-04 7.1SE-07 1.22E-l0 0% 1.2SE-OS 

Benzo(b)fluoranthene 0.73 B.OSE-07 1.00 S.BBE-07 46% 7.69E-07 O.BO 7.02E-07 54% 1.70E-04 7.3SE-07 1.2SE-l0 0% 1.29E-OS 

Benzo(g,h,l)perylene NA 1.B3E-07 NA NA NA NA 1.68E-07 

Benzo[k)fluoranthene 0.07 2.91E-07 1.00 2.12E-OB 46% 2.7BE-07 O.BO 2.54E-OB 54% 1.70E-OS 2.66E-07 4.S1E-12 0% 4.661=-OB 

Benzo(a)pyrene 7.30 3.80E-07 1.00 2.7BE-06 46% 3.63E-07 O.BO 3.32E-OS 54% 1.70E-03 3.47E-07 S.90E-l0 0% 6.09E-OS 

Chrysene 0.01 3.80E-07 1.00 2.7BE-09 46% 3.63E-07 O.BO 3.32E-09 54% 1.10E-06 3.47E-07 S.90E-13 0% B.09E-09 

Dibenz[ah)anthracene 7.30 B.9SE-OB 1.00 6.S3E-07 46% B.SSE-OB O.BO 7.80E-07 54% 1.70E-03 B.17E-OB 1.39E-l0 0% 1.43E-06 

Fluoranthene NA 1.2SE-06 1.00 1.20E-06 O.BO NA 1.14E-06 

Fluorane NA 1.70E-07 1.00 1.2SE-07 O.BO NA 3.ooE-04 

Indeno[l,2,~)pyrene 0.73 2.46E-07 1.00 1.BOE-07 46% 2.3SE-07 O.BO 2.1SE-07 54% 1.70E-04 2.2SE-07 3.B2E-ll 0% 3.94E-07 

2-Methylnaphthalene NA 2.24E-07 NA NA NA NA 2.04E-07 

Naphthalene NA S.14E-07 1.00 1.B9E-07 O.BO NA 9.69E-03 

. Phenanthrene NA 1.12E-OS NA NA NA NA 1.02E-06 

Pyrene NA 1.07E-OS 1.00 7.B9E-07 O.BO NA 1.22E-04 

PCBs (Polychlorinated Biphenyls) 2.00 9.I14E-OB 1.00 1.97E-07 4S% 1.0BE-07 0.90 2.41E-07 SS% 2.20E-03 B.99E-OB 1.9BE-l0 0% 4.3BE-07 

Pentachlorpphenol 0.12 1.12E-OB 1.00 1.34E-09 33% 2.0SE-OB 0.90 2.74E-09 67% 3.40E-OS 1.02E-OB 3.47E-13 0% 4.0BE-09 

Phenol NA 2.68E-OB 1.00 1.SBE-07 0.90 NA 2.4SE-OB 

Styrene 0.03 1.21E-OB 1.00 3.62E-l0 43% 4.44E-09 0.90 1.4BE-l0 lB% S.70E-07 ·S.70E-04 3.2SE-l0 39% B.3SE-l0 

Tetrachloroethylene (PCE) O.OS 1.70E-07 1.00 B.B4E-09 6S% 6.2SE-OB 0.90 3.61E-09 27% S.BOE-OB 1.B7E-02 1.08E-09 8% 1.3SE-OB 

Toluene NA 2.24E-07 1.00 B.22E-OB 0.90 NA 2.1SE-02 

1,1,1 - Trichloroethane NA 1.2SE-OB 1.00 4.60E-09 0.90 NA 1.03E-03 

Trichloroethylene (TCE) 0.01 2.46E-07 1.00 2.71E-09 4% 9.04E-OB 0.90 1.11E-09 2% 1.70E-06 3.73E-02 6.34E-OB 94% 6.72E-OB 

Xylenes (mixed) NA 1.63E-OS 1.00 6.ooE-07 0.90 NA 1.41E-Ol 

ECR = Excess Cancer RIsk 

TOTALECR= 1.84E-05 

NIROPEX" .~ 8/12199 
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EXECUTIVE SUMMARY 

Morrison Knudsen Corporation (MK) was contracted by Naval Facilities Engineering 
Command, Southern Division (SOUTHDIV) to conduct a removal action at the Naval 
Industrial Reserve Ordnance Plant (NIROP) located at 4800 East River Road, Fridley, 
MiJ;m.esota. The removal action was started on April 22, 1996, and completed on June 4, 
1996. 

The purpose of this project was to investigate suspected drum disposal sites, as identified 
in the Work Plan for Removal Action at North Forty, NIROP Fridley, Addendum to Rev. 
B, February 21, 1996 ("Work Plan"). These sites were located in an area referred to as 
the North 40. The Work Plan identified 9 "A" Anomalies and 5 "B" Anomalies that were 
suspected of containing drum sources of contaminants. 

A total of 23 drums and 12 smaller containers were excavated during the removal action. 
Contents from 13 drums and 8 containers and contents were visually inspected, screened 
with a Photo Ionizing Detector (PID) and a Flame Ionization Detector (FlO), and found 
suspect. Drum and container contents were sampled and analyzed, and the drums and 
contents overpacked for hazardous waste disposal at the Port Arthur (Texas) incinerator. 
In addition, 2 overpack drums of contaminated soil and 1 drum of personal protective 
equipment were disposed of as hazardous waste at the Port Arthur incinerator. The 
remaining 10 drums and 4 containers were visually inspected and screened with PID and 
FID, determined to be non-hazardous, and sent to the United Defense scrap metal 
recycle program, the soil contents were placed in roll-off boxes for disposal. 

Approximately 100 cubic yards of soil and debris were removed and disposed of as non
hazardous waste from the anomaly excavations. These materials were segregated and 
stockpiled during excavations. The debris consisted of a mixture of trash, scrap metal, 
tires, construction and demolition rubble, metal casting waste, equipment parts and cast 
concrete structures. Analysis of the debris proved it to be non-hazardous, with the 
exception of asbestos material, in the form of transite siding, air cell, and paraffin 
containing asbestos, which was removed from anomaly A-4. Disposition of soil and 
debris was as follows: 

• Excavated metal and tires were disposed of through the United Defense 
recycle program. 

---------------------------------------------------------------------------------------------------------------------------------------------------------..----------NlROP CompIetioII RIpon Revision 1 
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• Excavated metal casting waste, debris and non-hazardous materials were 
transported to the Pine Bend (Minnesota) Landfill for disposal. 

• Excavated soils that were non-detect for contaminants of concern, as indicated 
by the PID and FID, were returned to the excavations. 

• Excavated soils that had contaminants indicated by the PID or FID were 
sampled and analyzed for contaminants of concern. Those soils found to be 
below hazardous waste action levels were transported to the Pine Bend 
Landfill for disposal as special waste. Soils contained ~ or associated with, 
drums or other containers that were found to be above hazardous waste action 
levels (Anomalies A-I, A-3 and A-5) were transported to Emelle, Alabama for 
disposition and consolidation, and subsequent incineration at Port Arthur, 
Texas. 

• Excavated asbestos material was disposed of as asbestos waste at the Voyager 
Landfill, Canyon, Minnesota. 

• The Quality Assurance Project Procedure (QAPP) outlined objectives for 
completeness, representativeness, and comparability of the analytical quality 
assurance objectives. These objectives are believed to have been met and all 
data concerning the Fridley Anomaly Bottom Information Samples is believed 
to be acceptable. 

Conclusion/Recommendations 

Fourteen anomalies identified in the Work Plan, plus one additional area 
encountered during field operations, were excavated. Drums were found in four of 
the largest "A" anomalies. All excavated anomalies contained scrap metal. Six of the 
fourteen anomalies contained construction debris, metal casting waste, tires, and 
concrete structures or rubble, in various quantities. No drums were found in any of 
the liB" anomalies. Therefore, based on section 1.3.2 of the Work Plan for Removal 

Action at the North Forty, Addendum February 21, 1996, the Navy's position is that 
the Removal Action in the NIROP North 40 is complete and that no further drum 
removal actions are warranted. 
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1 INTRODUcnON 

This report describes the removal actions performed in the area designated as the 
North 40 of The Naval Industrial Reserve Ordnance Plant (NIROP) Fridley, 
Minnesota, from April 22, 1996 to June 4, 1996. The Work Plan for Removal 
Action for North Forty, Addendum to Revision B, dated February 21, 1996 was 

. prepared by Morrison Knudsen Corporation (MK) for SOUTIIDIV, pursuant to the 
results of a geophysical investigation completed in June 1995. The results of the 
geophysical investigation were published in the report "Geophysical Investigation of 
the North 40 Site at NIROP Fridley, July 1995". 

The geophysical investigations consisted of electromagnetic measurements using the 
EM31, EM34 and EM61 instruments to obtain data on ground conductivity and 
locate areas containing buried debris. Results of the electromagnetic surveys clearly 
delineated areas containing metallic utilities, above and below ground structures, as 
well as anomalies suspected to contain buried drums. 

Based on the results of the geophysical investigations, 9 primary anomalous areas 
(A-1 through A-9) were identified as the most likely to contain drum-size metallic 
debris. These areas were excavated to determine the type of material buried and to 
remove any potential contaminating source. Five, of 42 smaller anomalies, (B-5, B-
11, B-12, B-28 and B-30) were excavated to determine the cause of the anomalies 
and investigate the possibility of drummed contaminants. Additionally, one area of 
concern was excavated, at the direction of the Minnesota State Pollution Control 
Agency (MPCA), in the approximate location of anomaly B-20, to investigate 
suspected contaminated soils. [MPCA letter dated May 16, 1996 (copy in Appendix 
G), and Drawing 1 - Anomaly Excavation Drawing]. 

1.1 SITE DESCRIPTION 

NIROP Fridley, is located near the Twin Cities of Minneapolis and St. Paul, 
Minnesota. The facility began producing Naval guns in 1941. The plant has 
diversified into the production of guided missile launching systems, various weaponry 
and electric power drive and control systems. The facility encompasses 83 acres of 
which 56 of those acres are under roof. The facility is presently operated by United 
Defense, limited Partnership. 
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The facility is located less than 1 mile south of Interstate 694 and approximately 
1,000 feet east of the Mississippi River. The site is located on a broad flat outwash 
terrace and is largely covered by pavement and buildings. The North 40 site is 
located in the northern sector of NIROP Fridley, between buildings 37 and 50, and 

encompasses approximately 22 acres. 

1.2 SITE HISTORY 

Historical aerial photographs of the North 40 show the area used by NIROP for 
storage of equipment, vehicles, manufacturing materials and containers, including 55-
gallon drums, from the mid 1940's to the late 1980's. It was also reported that debris 
and plant excess had been buried in the North 40 during this same period. 

Previous geophysical studies and remedial actions have been performed in the North 
40 during the past 10 years. Records indicate that the U.S. Army Corps of 
Engineers performed a drum removal action during 1983 and 1984 in which 43 
drums were excavated and removed. Baywest also performed a drum removal action 

in 1992, where 31 drums were excavated and removed. 
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2 QUALI1Y CONTROL 

Quality Control for the removal action associated with NIROP Fridley North 40, 
Delivery Order No. 0014, Statement of Work No. 015, Task 1, was carried out in two 
pnmary areas. 

• Work activities performed under the Quality Control Plan (QCP). 

• Sampling and analyses quality requirements performed under the Chemical Data 
Acquisition Plan (CDAP). 

2.1 QUALITY CONTROL PLAN 

The Quality Control Plan (QCP) was structured to implement the procedures 
necessary to maintain a consistently high level of quality in the drum removal and 
soil sampling activities performed. Consistency was achieved through the 
standardization and thorough documentation of field techniques and activities for 
each definable feature of the work. Records generated from analytical sampling 
activities are referred to as Quality Records and have been processed in accordance 
with the requirements of the QCP. 

The QCP integrated the Navy's Quality Control system of Three Phases of Control, 
Preparatory, Initial and Follow-up, which define a logical and systematic approach to 
assure the control of quality during the removal action work process. 

2.2 CHEMICAL DATA ACQUISmON PLAN 

Section ill of the Chemical Data Acquisition Plan (CDAP) established the precision, 
accuracy, representativeness, completeness and comparability requirements of 
environmental monitoring and measurement data associated with the requirements 
of this program. 

All Anomaly Bottom Information Samples (ABIS) were classified Contract 
Laboratory Program (CLP) Level QC or Level D, per NEESA 20.2-047B. All other 
analytical sampling at NIROP Fridley North 40 (drum samples, waste 
characterization, etc) was classified as Level E per NEESA 20.2-047.B 
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The CDAP also provided requirements for field sampling and testing, and provided 
the details for decontamination of sampling equipment, sample packaging and 
preservation, transportation, sample numbering, chain of custody and documentation 
requirements. EPA SW-846 Methods were used for the analytical protocol of this 
remedial action. Duplicate samples were used to develop estimates of accuracy and 
precision of the analytical data. 

2.3 DATA ASSESSMENT SUMMARY 

Fifty eight Disposal and Informational Samples taken for NIROP Fridley were 
analyzed for Volatiles, Semi-Volatiles, Phenols, Toxicity, Sulfate, Cyanide, Metals 
and PCB's. Four trip blanks were collected and analyzed to ensure the integrity of 
the sampling program and assist in the evaluation of storage and shipping conditions. 
Results of these field quality control samples did not indicate the presence of any 
target analytes above the reporting limits. 

Data has been reviewed to determine whether data quality objectives were met for 
the sampling and analytical programs. Most method blanks were free of target 
compounds above the reporting limits, although one soil method blank, which 
corresponded to the samples taken on May 13, 1996, contained Zinc at a low level. 
Corresponding samples were flagged appropriately. Surrogates were run for 
volatiles, semi-volatiles and PCB analyses; most surrogate recoveries were within 
acceptable ranges to meet the project data quality objectives. In cases where the 
surrogate recoveries did not meet lab criteria, the samples were rerun with similar 
results, indicating matrix interferences. 

Laboratory standard spikes had acceptable recoveries and acceptable precision 
between recoveries for most samples. Several volatile and semi-volatile results were 
slightly out of range, but in these instances the sample matrix spike and matrix spike 
duplicate (MS/MSD) results usually met the established acceptable criteria. For the 
seven batches of phenol analyses run, three sets of MS/MSDs had low recoveries. 
These runs had acceptable laboratory control spike recoveries, and all calibration 
was in control; it was suspected that matrix interferences occurred. MS/MSD 
precision and accuracy for metals met criteria established for the standard spike 
recoveries, except for Antimony, which often had slightly low recoveries. 
Corresponding samples were flagged accordingly. Of the ten batches of semi
volatiles that were run, two batches had low recoveries for the acid surrogates and 
target analyte spikes, which were replicated when the samples were re-run. Since 
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the laboratory spike recoveries, as well as the calibration for these runs were in 
control, matrix interferences were indicated. All other matrix spike recoveries, as 
well as the precision between recoveries, were acceptable. 

The QAPP outlined objectives for completeness, representativeness, and 
comparability. These objectives are believed to have been met and all analytical 
9ata concerning the Fridley Removal Action is believed to be acceptable. 
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3 METHODOWGY 

The removal actions at the North 40 were performed using an observational 
approach based upon the results of the geophysical investigation conducted in June 
1995. The principal feature of the observational approach is the explicit recognition 
of uncertainty and the ability to deal with the uncertainty in a systematic manner to 
.reduce risk, project time and costs. The main advantage of this approach is that it 
allows the removal action to proceed based on current knowledge of site conditions 
without the need to collect additional site data and perform detailed design. 

3.1 FIELD PREPARATIONS 

Site preparatory work was the first physical activity on the site and involved the 
mobilization and staging of office trailers and equipment, utility installation, 
demarcation of work zones and screening the site for underground utilities. 

The original survey grid used to conduct the geophysical survey was duplicated and 
physically marked with lathe and flagging. The location of each anomaly was 
marked on the ground with marking paint prior to the onset of excavation 
operations. The electromagnetic target was also marked with an "x" to identify 
suspected positions of buried objects. 

As specified in the Health and Safety Plan, the work zone and access routes were 
established within the North 40 area. The configuration of specific exclusion areas 
and location of contamination reduction zones were developed one to two days prior 
to excavation operations, and implemented 12 to 24 hours prior to excavation 
operations. 

3.2 EXCAVATION OPERATIONS 

An exclusion zone was set up around each anomaly to minimize any accidental 
spread of hazardous substances by workers from the contaminated excavation. Soil 
within the anomalies was carefully excavated with a trackhoe until obstructions were 
encountered. The use of a metal detector for identifying suspected drums was not 
feasible due to the high content of scrap metal in the soil. When objects were 
encountered during the excavation, the trackhoe would proceed with extreme caution 
until the object could be identified. When drums were encountered, both the drum 
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and surrounding soil was excavated and placed in a designated staging area for 
investigation and dispositioning. Photographs of the excavations can be found in 
Appendix A 

Personnel working within the exclusion zone dressed in Level C, in accordance with 
the Health and Safety Plan, due to the unknown nature of the objects and materials 
being excavated. Level B PPE was used by personnel when sampling the contents of 
55-gallon drums. 

All excavated soils, both suspect and non-suspect, were stockpiled separately on 6-
mil polyethylene liner within the exclusion zone. Field screening of soils was 
performed using portable PID and FID analyzers. Soils determined to be suspect 
were covered with 6-mil polyethylene liner and bermed with clean soil while awaiting 
laboratory analytical results. 

3.3 FIELD VARIATIONS TO THE WORK PLAN 

The Work Plan anticipated that any drums containing solvents or Constituents of 
Concern would be intact, or at least not crushed. Only one drum was found intact 
with contents in the drum, twenty two other drums recovered were crushed and 
empty of all free liquids. These twenty two drums contained soil which was screened 
with a PID and an FID. In accordance with the Work Plan, if the PID and/or FID 
readings were zero then further testing was not warranted and the contents were 
assumed to not be a Constituent of Concern. The contents of all drums and 
containers were dispositioned as shown in Table 1 and Table 2. 

-
Asbestos containing material (ACM) in the form of transite panels, aircell, and 
mixed with paraffin sludge, was removed from anomaly A-4. The asbestos material 
was removed and disposed of by Envirobate Remediation Inc., a State of Minnesota 
approved asbestos contractor. 

3.4 RESTORATION 

After all anomalies were excavated and Anomaly Bottom Information Samples 
(ABIS) taken, non-suspect stockpiled soil was used to backfill respective excavations. 
All stockpiles of excavated soils that were considered suspect, due to their proximity 
to discovered drums or discolored soils, were sampled and analyzed for Constituents 
of Concern. The use of suspect soils for backfill was predicated on the laboratory 
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analytical results. Approximately 10 cubic yards of suspect soil was determined to 
contain contaminants at low concentrations and were subsequently disposed of as 
special waste. Analytical test results for all other suspect soil samples indicated that 
constituents of concern were below detection levels. Therefore all suspect stockpiled 
soil, other than that disposed of as special waste, was used for backfill. Anomaly A-
2 was the only excavation which required imported backfill due to the removal of 
.metal casting waste and debris. All excavations were backfilled and compacted in 18 
inch lifts to 95% (minimum) relative density for structural fill areas and 85% 
(minimum) relative density in non-critical areas. See Appendix F for compaction 
testing results. 
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4.0 REMEDIATION/FINDINGS 

A total of twenty three (23) 55-gallon drums and 12 smaller containers were found in 
4 of the 15 excavated anomalies. All drums and containers were found within the 
top six feet of the ground surface. Drums containing hydrocarbon product, solvent, 
suspect material or contaminated soil were found in 3 of the 15 excavated anomalies. 
One additional anomaly contained drums which were determined to be non
hazardous. 

• Anomaly A-1 yielded 1 drum containing contaminated soil and 6 drums 
determined to be non-hazardous. 

• Anomaly A-2 yielded 4 drums determined to be non-hazardous. 

• Anomaly A-3 yielded 1 drum containing hazardous waste, 7 drums containing 
contaminated soil, 1 drum determined to be non-hazardous, and 4 one-gallon 
containers which were determined to be non-hazardous. 

• Anomaly A-5 yielded 3 drums of contaminated soil and 8 quart-size containers 
containing ingredients such as brake fluid and paint thinner which were disposed 
of as hazardous waste. 

All contents from excavated drums and containers were screened with the PID and 
FID for constituents of concern. 10 drums and 4 containers, found to be clean by 
non-detection of the PID or FID, had their contents removed and were disposed of 
as scrap metal by the United Defense metal recycling program. Soils from these 10 
drums and 4 containers were placed in roll-offs for disposal as Special Waste. l The 
remaining 13 drums and 8 containers, with contents, that showed indications of 
contaminants were sampled for Hazardous Cataloging (Haz-Cat) and disposal 
analysis, and placed in steel or poly overpack drums for storage and transport. All 
13 drums and 8 containers were sent to Emelle, Alabama, for disposition and 
subsequent incineration at Port Arthur, Texas. Excavated soils surrounding 1 of the 
drums from anomaly A-3 was placed in 2 steel overpacks, due to high VOC reading 
during screening, and also sent to Port Arthur, Texas, via Emelle, Alabama. 

The excavation of anomaly A-4 encountered asbestos in the form of transite siding, 
aircell insulation and paraffin sludge. Approximately 12 cubic yards of asbestos 
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materials were containerized and removed from the site and disposed of at the 
Voyager Landfill, Canyon, Minnesota, a licensed asbestos disposal facility. 

Approximately 7,495 cubic yards of soil and debris were excavated from the North 
40. Of this, approximately 100 cubic yards of soil and debris, unsuitable for use as 
backfill, were disposed of at the Pine Bend Landfill, Minnesota, a special waste 
disposal facility. 

Six large concrete objects were discovered during anomaly excavations. A-2 
contained three solid concrete blocks, measuring approximately 6 feet on each side. 
B-12 contained a single reinforced concrete structure, measuring approximately 6 
feet wide by 8 feet deep. As the structure in B-12 was not fully excavated the third 
dimension is not known, however it is believed to be the abandoned base of a light 
tower. A-3 and A-4 each contained one cylindrical concrete gun mount.2 These 
were approximately 10 feet in diameter. As the gun mounts were not fully 
excavated, the length is not known. In all cases the concrete objects were too 
massive for removal, and therefore were reburied in place as directed by the MPCA 
Locations are noted on Drawing 2. Metal objects or debris were always found at or 
very near the "X", representing geophysical electromagnetic targets, during the 
excavation of the anomalies. 

Soil samples were collected by Morrison Knudsen from the bottom of each 
excavation after all drums and/or materials were removed and prior to backfilling. 
A minimum of two samples were collected from the bottom of each excavation and 
analyzed for VOC's, SVOC's, TOX/TOH, Phenolics, Total Cyanide, Sulfur and 
Metals. Soil samples were collected in the approximate center of each 1/2 or 1/3 
area comprising the bottom of the excavation. Analytical data from the Anomaly 
Bottom Information Samples (designated ABIS), taken from the bottom of each 
excavated anomaly, are tabulated and summarized in Table 4. As the ABIS were 
taken for informational purposes only, no remedial action was undertaken as a result 
of the ABIS analytical data. The laboratory analytical results may be found in 
Appendix E. 

Special Waste consisted of materials having volatiles indicated by PID or FlO, but having TCLP results 

below Hazardous Levels as mandated in 40 CFR 261. 

In Anomaly A-3 it should be noted that although 55-gallon drums were found in the anomaly they were 

not buried near, or physically associated with, the cona-ete gun mounL 
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5.0 CONCLUSION/RECOMMENDATIONS 

Based on how well the results of this removal action correlated with the prediction 
of the Geophysical Report (July 1995) the Navy and Morrison Knudsen believes that 
all targets capable of containing contaminants have been excavated. Buried drums 
were found in four of the nine "A" anomalies. Five of the most suspect "B" 
.anomalies were also excavated to determine the cause of the anomaly. Metal rubble 
was determined to be the targets of all the "B" Anomalies. No drums or containers 

were found in any of the "B" anomalies. 

Therefore, based on section 1.3.2 of the Work Plan for Removal Action at the North 
Forty, Addendum February 21, 1996, the Navy's position is that the Removal Action 
in the NIROP North 40 is complete and that no further drum removal actions are 

warranted. 
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ITEM 
DESIGNATION 

D1 

D2 

D3 

D4 

D5 

D6 

D7 

D8 

D9 

D10 

NJROP Completion Report 
4324-0014 

ANOMALY 

A-1 

A-1 

A-1 

A-1 

A-1 

A-1 

A-l 

A-2 

A-2 

A-2 

TABLE 1 
DISPOSITION OF RECOVERED 55-GALLON DRUMS (D) 

ON-SITE OFF-SITE 
DESCRIPTION RE-PACKAGING DISPOSmON 

Open Top 55-gallon Drum Drum Emptied Drum to Scrap 
w/Soil Contents & Adjacent Soil to Metal 

(Soil Stockpile) SSl 

55-Gallon Drum w /Contents Drum and Contents to Emelle, Alabama 
Overpack D2 July 25, 1996 

55-gallon Drum w /Soil Drum Emptied Drum to Scrap 
Contents & Adjacent Soil to Metal 

(Soil Stockpile) DP1 

55-gallon Drum w /Soil Drum Emptied Drum to Scrap 
Contents & Adjacent Soil to Metal 

(Soil Stockpile) SSl 

Empty 55-Gallon Drum None Drum to Scrap 
Metal 

55-gallon Drum w /Soil Drum Emptied Drum to Scrap 
Contents & Adjacent Soil to Metal 

(Soil Stockpile) SSl 

Empty 55- Gallon Drum None Drum to Scrap 
Metal 

55-gallon Drum w /Soil Drum Emptied Drum to Scrap 
Contents & Adjacent Soil to Metal 

(Soil Stockpile) SS8 

55-gallon Drum w /Soil Drum Emptied Drum to Scrap 
Contents & Adjacent Soil to Metal 

(Soil Stockpile) SS8 

55-gallon Drum w /Soil Drum Emptied Drum to Scrap 
Contents & Adjacent Soil to Metal 

(Soil Stockpile) SS8 

Table 1 - Page 12 

BASIS FOR 
DISPOSITION 

Drum Was Empty 
PID = 0 

PID Indicated 
Haz-Cat Indicated 

Drum Was Empty 
PID = 0 

Drum Was Empty 
PID = 0 

Drum Was Empty 
PID = 0 

Drum Was Empty 
PID = 0 

Drum Was Empty 
PID = 0 

Drum Was Empty 
PID = 0 

Drum Was Empty 
PID = 0 

Drum Was Empty 
PID = 0 

SAMPLE 
NUMBERS 

See SSl 

FRI\A5-DISP2 

See SSl 

See DP1 

N/A 

See SSl 

N/A 

See SS8 

See SS8 

See SS8 
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ITEM 
DESIGNATION 

D11 

D12 

D13 

D14 

D15 

D16 

D17 

D18 

D19 

D20 

D21 

D22 

D23 

NIROP Completion RIpon 
4324-0014 

ANOMALY 

A-2 

A-5 

A-5 

A-5 

A-5 

A-3 

A-3 

A-3 

A-3 

A-3 

A-3 

A-3 

A-3 

DESCRIPTION 

55-gallon Drum w /Soil 

55-Gallon Drum w /Contents 

55-Gallon Drum w /Contents 
Adjacent Soils to SS3 & SS4 

55-Gallon Drum w /Contents 
Adjacent Soils to SS2 & SS4 

8 Quart Paint Cans 
w/Contents 

3O-gallon Container 
w/Contents 

55-gallon Drum w /Contents 

55-gallon Drum w/Contents 

55-gallon Drum w /Contents 

55-gallon Drum w /Contents 

Additional Soil From Around 
D20 

Additional Soil From Around 
D20 

55-gallon Drum w /Contents 

ON-SITE OFF-SITE 
RE-PACKAGING DISPOSITION 

Drum Emptied Drum to Scrap 
Contents & Adjacent Soil to Metal 

(Soil Stockpile) SSB 

Drum and Contents to Emelle, Alabama 
Overpack D12 July 25, 1996 

Drum and Contents to Emelle, Alabama 
Overpack D13 July 25, 1996 

Drum and Contents to Emelle, Alabama 
Overpack D14 July 25, 1996 

Cans and Contents to Emelle, Alabama 
Overpack D15 July 25, 1996 

Drum and Contents to Emelle, Alabama 
Overpack D16 July 25,1996 

Drum and Contents to Emelle, Alabama 
Overpack D17 July 25, 1996 

Drum and Contents to Emelle, Alabama 
Overpack D18 July 25, 1996 

Drum and Contents to Emelle, Alabama 
Overpack D19 July 25, 1996 

Drum and Contents to Emelle, Alabama 
Overpacks D20, D21 & D22 July 25, 1996 

Overpacks D21 Emelle, Alabama 
July 25, 1996 

Overpacks D22 Emelle, Alabama 
July 25, 1996 

Drum and Contents to Emelle, Alabama 
Overpack D23 July 25, 1996 

Table 1 - Page 13 

BASIS FOR 
DI.SPOSITION 

Drum Was Empty 
PID = 0 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

PID Indicated 
Haz-Cat Indicated 

SAMPLE 
NUMBERS 

See SS8 

FRI\A5-DISP3 

FRI\A5-DISP2 

FRI\A5-DISP2 

FRI\A5-DISP2 

FRI\SA3-DISP4 

FRI\SA3-DISP4 

FRI\SA3-DISP4 

FRI\SA3-DISP4 

FRI\SA3-DISP4 

FRI\SA3-DISP4 

FRI\SA3-DISP4 

FRI\SA3-DISP4 
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ITEM 
DESIGNATION 

D24 

D25 

D26 

D27 

D28 

NIROP Completion Report 
4324-0014 

ANOMALY 

A-3 

A-3 

A-3 

A-3 

AU 

ON-SITE 
DESCRIPTION RE-PACKAGING 

55-gallon Drum w /Contents Drum and Contents to 
Overpack D24 

55-gallon Drum w /Soil Drum and Soil to 
Overpack D25 

55-gallon Drum w/Contents Drum and Contents to 
Overpack D26 

4 Gallon Cans w /Soil Cans to Overpack D27 

PPE Overpack D28 

Table 1 - Page 14 

OFF-SITE 
DISPOSITION 

EmeUe, Alabama 
July 25, 1996 

Drum to Scrap 
Metal 

Soil to A-3 
Backfill 

EmeUe, Alabama 
July 25, 1996 

Cans to Scrap 
Metal 

Soil to A-3 
Backfill 

EmeUe, Alabama 
July 25, 1996 

BASIS FOR 
DISPOSITION 

PID Indicated 
Haz-Cat Indicated 

PID = 0 
Haz-Cat = 0 

PID Indicated 
Haz-Cat Indicated 

PID = 0 
Haz-Cat = 0 

N/A 

SAMPLE 
NUMBERS 

FRI\SA3-DISP4 

N/A 

FRI\SA3-DISP4 

N/A 

N/A 
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ITEM 
DESIGNATION 

SSl 

SS2 

SS3 

SS4 

SS5 

SS6 

SS7 

SSS 

NIROP Completion Report 
4324-0014 

ANOMALY 

A-1 

A-5 

A-5 

A-5 

A-5 

A-5 

A-5 

A-2 

TABLE 2 
DISPOSITION OF SOIL STOCKPILES (SS) 

ON-SITE OFF-SITE 
DESCRIPTION RE-PACKAGING DISPOSmON 

Soils From Inside and Soil Placed in Roll-Off Box Pine Bend 
Around Drums 01, 04 and Landfill 

D6 August 9, 1996 
: 

Soils From Inside and Soil Placed in Roll-Off Box Pine Bend 
Around Drum D14 Landfill 

August 9, 1996 

Soils From Inside and Soil Placed in Roll-Off Box Pine Bend 
Around Drum 013 Landfill 

August 9, 1996 

Soils From Inside and Soil Placed in Roll-Off Box Pine Bend 
Around Drums 013 and D14 Landfill 

August 9, 1996 

A-5 Excavation Stockpile None Soil Returned to 
Sample Split with MPCA Anomaly A-5 

Soils From Inside and Soil Placed in Roll-Off Box Pine Bend 
Around Drum 015 Landfill 

August 9, 1996 

A-5 Excavation Stockpile None Soil Returned to 
Sample Split with MPCA Anomaly A-5 

Soils From Inside and None Soil Returned to 
Around Drums 08, 09, 010, Anomaly A-2 

and 011 

Table 2 - Page 15 

BASIS FOR 
DISPOSmON 

PID = 0 
Haz-Cat Indicated 

PID = 0 
Haz-Cat Indicated 

PID = 0 
Haz-Cat Indicated 

PID = 0 
Haz-Cat Indicated 

PID = 0 
Haz-Cat = 0 
Analysis = 0 

PID = 0 
Haz-Cat Indicated 

PID = 0 
Haz-Cat = 0 
Analysis = 0 

PID = 0 
Haz-Cat = 0 

SAMPLE 
NUMBERS 

FRI\A1-SS-DISP 
FRI\SA1-DISP2 

FRI\A5-SS-DISP2 

FRI\A5-SS-DISP 

FRI\A5-SS-DISP 

FRI\SA5-SCS-33 
FRI\SA5-SCS-36 

FRI\A5-SS-DISP 

FRI\SA5-SCS-32 
FRI\SA5-SCS-34 

N/A 
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ITEM 
DESIGNATION 

SS9 

SSlO 

SSll 

NIROP Completion &port 
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ANOMALY 

A-5 

A-3 

A-3 

ON-SITE 
DESCRIPTION RE-PACKAGING 

A-5 Excavation Stockpile None 
Sample Split with MPCA 

Soils From Around Soil placed in Stockpile SSll 
Drum D15 

Soils From Inside and Soil Placed in Roll-Off Box 
Around Drums D16, D17, 

D18 and SSlO Contents 

Table 2 - Page 16 

OFF-SITE 
DISPOSITION 

Soil Returned to 
Anomaly A-5 

See SSll 

Pine Bend 
Landfill 

August 9, 1996 

BASIS FOR 
DispoSmON 

PID = 0 
Haz-Cat Indicated 

Analysis = 0 

N/A 

PIO = 0 
Haz-Cat Indicated 

SAMPLE 
NUMBERS 

FRI\S~-SCS-35 

N/A 

FRI\SA3-DISPI 
FRI\SA3-DISP5 
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ITEM 
DESIGNATION 

DPI 

DP2 

DP3 

DP4 

DP5 

DP6 

N/A 

NIROP completion Report 
4324-00U 

ANOMALY 

A-I 

A-I 

A-5 

A-2 

A-3 

A-4 

ALL 

DESCRIPTION 

Soils and Debris from 
Inside and Around Drums 

01 and 03 

Rooftng Tar, Wood Scrap 
and General Debris 

8 Empty Cans and 
Adjacent Soil 

Metal Casting Waste 
and Metal Debris 

19 Tires 

Steel Vat with Asbestos 
Sludge 

18.28 Tons of Recovered 
Metal Materials 

TABLE 3 
DISPOSITION OF DEBRIS (DP) 

ON-SITE OFF-SITE 
RE-PACKAGING DISPOSITION 

Materials Placed in Pine Bend 
Roll-Off Box Landfill 

August 9, 1996 

Materials Placed in Pine Bend 
Roll-Off Box Landfill 

June 4, 1996 

Repackaged as D15 Emelle, Alabama 
Incineration 

Materials Placed in Pine Bend 
3 Roll-Off Boxes Landfill 

August 8 and 9, 
1996 

Secured to Pallets Recycled Through 
United Defense 

Asbestos Removed by Asbestos 
EnviroBate Materials to 

Voyager Landtill 
Vat to Scrap Metal Canyon, MN. 

Material Placed in Recycled Through 
. Roll-Off Boxes United Defense 

Table 3 - Page 17 

BASIS FOR 
DISPOSmON 

PID = 0 
Haz-Cat = 0 

PID = 0 
Haz-Cat = 0 

PID = 0 
Haz-Cat Indicated 

PID = 0 
Haz-Cat = 0 

PID = 0 

PID = 0 
Haz-Cat Indicated 

PID = 0 

SAMPLE 
NUMBERS 

FRI\AI-SS-DISP 

N/A 

See 015 

FRI\SA2-DISP2 

N/A 

N/A 

N/A 
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TABLE 4 
Anomaly Bottom Information Sample (ABIS) Summary 

Data Qualifiers: 

H Indicates at least one species was detected above the quantitation limit. Ifmore than one species were detected, the reported values are shown in the footnotes. This qualifier only applies to the organic analyses. 
V Indicates compound was analyzed for but not detected. 

J Indicates an estimated value waS detected below the quantitation limit. Estimated \alues are shown in the footnotes for the detected species. This qualifier applies only to the organic analyses. 

B Indicates a reported value was obtained from a reading that was less than the Contract Required Detection Limit but greater than or equal to the Instrument Detection Limit. This qualifier only applies to the inorganic analyses. 

Sample No. 

SAI-SCS-OI 

SAI-SCS-02 

SAI-SCS-03 
SB28-SCS-04 

SB28-SCS-05 

SB30-SCS-06 

SB30-SCS-07 
SA 1 0-SCS-08 

SA7-SCS-09 

SA7-SCS-IO 

SA8-SCS-ll 

SA8-SCS-12 

SA8-SCS-13 

SB5-SCS-14 
SB5-SCS-15 

SBII-SCS-16 

SBll-SCS~7 

SB 12-SCS-18 

SB 12-SCS-19 

SA I 0-SCS-20 

SA6-SCS-21 

SA6-SCS-22 

SA5-SCS-23 

SA5-SCS-24 

SA5-SCS-25 

SAIO-SCS-26 

SA2-SCS-27 

SA2-SCS-28 

SA2-SCS-29 

SA9-SCS-30 

SA9-SCS-31 

SB20-SCS-37 

SB20-SCS-38 

SA3-SCS-40 

NIROP r",111 Report 
4J24-0014 

Location Description 

Al Middle of excavation 
Al West end 

Al East end 
B28 South end 
B28 North end 
B30 North end 

B30 South end 
Al Dup. ofSAI-SCS~OI 

A7 West end 
A7 East end 

A8 East end 
A8 113 in from east end 

A8 West end 

B5 South end 
B5 North end 
Bll South end 
Bll North end 
BI2 East end 

BI2 West end 

BI2 Dup. of SB 12-SCS-19 

A6 East end 

A6 West end 

A5 East end 

A5 1/3 in from east end 

A5 West end 

AS Dup. of SA5-SCS-24 

A2 SEQuadrant 

A2 East end 

A2 West end 

A9 West end 

A9 East end 
B20 East end 
B20 West end 

~ East end 

VOCs SVOCs 

Ilglkg Ilglkg 

V V JI 

U V 

U U J2 

U U 
U V 
U U 

U vi 
U V 
U U 
U V 

U uf 
U U 
U U 

U U J5 

U U 
U U 
U U 
U V 

U U J6 

U J7 U J8 

ut U 

U H
IO U JII (see note 10) 

U JI2 U 
HI3 U JI4 13 U 

U JI5 V JI6 

U U 
U V 

U JI7 U 
U JI8 U 

V U 
U U 
U U 
U U 

HI9 U J20 1I0 U 

-
TOHffOX Phenolics Cyanid~ Sulfer 

(fotal:. (Sulfate) 

mglkg mglkg mg/kg mg/kg 

V V V 475 

U U U 2,090 

U U V 1,100 

12.5 U U 291 

U U U 194 

U U V 669 

u u U 690 

U U U 854 

U U U 8.53 

U U U 5.65 

u u u 14 

U U U 6.71 

U U U 8.4 

U U U 6.29 

14.3 U B 0.14 10.5 

U U U 6.75 

U U U 6.17 

U U U 5.83 

U U B 0.13 9.98 

U U U 6.59 

U U U 4.14 

U U B 0.16 15.5 

U U V 518 

U U U 844 -
U U U 676 

U U U 629 

U U U 1,820 --
U U U 1,010 

U U U 216 

U U U 74 

U V U 106 

U U V 59.3 

U U V 247 

U U B 0.16 497 

1i1l1te 4 - Pagel & 

Analyses 
Metals 

Antimony Barium Cadmium Chromium Copper Lead 
mg/kg mglkg mglkg mg/kg mgng mglkg . 

V 8.4 B 0.08 9.1 4.1 B 1.2 
V 8.4 B 0.06 5.2 2.8 1l.8 

V 65.9 B 0.31 11.6 l7.0 23.2 .. 
U 5.7 B 0.07 2.3 B 2.1 B 1.6 

U 7.1 B 0.07 8.0 1.1.4 B 1.2 
V 4.2 V 4.6 B 2.0 B 0.99 

V 6.4 V 3.8 B 2.6 B 2.1 

V 6.1 B 0.04 4.8 B 2.5 B 1.1 
V 1l.8 B 0.05 4.0 B 1.7 1.2 

V 8.6 U 5.1 3.2 2.5 

U 3.0 U 3.1 B 1.8 0.93 
B 0.31 3.8 B 0.06 4.0 2.4 1.4 

U 4.2 B 0.05 4.0 B 1.8 1.1 

V 5.5 U 4.3 2.5 1.5 
U 7.5 U 5.3 B 2.2 1.5 
U 3.3 U 3.8 B 1.6 0.91 

V 8.6 B 0.04 5.6 2.6 1.4 

U 6.0 B 0.04 5.1 3.3 1.3 

U 15.6 B 0.08 5.6 7.3 11.3 

B 0.55 14.9 B 0.11 6.9 8.3 16.3 

U 6.9 B 0.04 4.2 2.4 1.3 

U 26.2 B 0.22 8.2 292 20.4 

U 7.4 B 0.07 8.0 4.8 B 2.1 

U 5.7 B 0.06 8.9 4.1 B 1.5 

V 5.4 B 0.07 7.3 3.9 B 1.7 

U 7.4 B 0.06 11.2 4.8 B 1.5 

V 3.9 B 0.08 5.0 3.7 B 1.6 

U 11.2 B 0.10 6.2 7.4 B 2.4 . 
U 5.2 U 4.3 B 2.5 B 1.2 

U 151 B 0.13 5.7 2.9 B 2.0 

U 261 B 0.08 5.4 3.4 B 2.0 

V 4.0 B 0.05 3.0 B 1.3 B l.l 
U 10.4 B 0.04 3.5 8.1 B 1.5 

V 10.8 B 0.39 4.5 3.5 B 4.3 

Mercury Nickel 
mglkg mglkg 

V 10 
U 6.0 

U 16.6 
U 12.2 
U 10.2 

0.04 5.6 

U 5.1 
U 5.9 
U 5.7 
U 4.3 

U B 4.0 
U 5.7 
U 4.8 

U 5.6 
U 4.5 
U 4.6 
U 6.4 
U 6.2 

U 6.1 

U 7.5 

U 5.6 

U 14.7 

U 10.0 

U 8.7 

U 7.6 

U 10.9 
U 9.1 

U 11.4 

U 5.8 
U 9.8 

U 8.9 

U B 3.5 

U 9.9 

U 6.0 

Silver 

mglkg 

U 
U 

U 
U 
U 
V 

U 
U 
U 
U 

U 
U 
U 

U 
U 
U 
U 
U 

U 

U 

U 

U 

U 

U 

U 
U 
U 

U 

U 
U 
U 

U 
U 

U 

Zinc 

mg/kg 

12.0 

9.4 

37.6 
8.1 

12.3 
6.9 

8.1 

8.4 
9.3 

11.1 

8.3 

8.2 
8.0 

8.2 

7.8 
7.3 

9.9 
. 10.3 

20.3 

21.1 

12.2 

53.2 

11.3 

9.1 

10.6 

11.9 

7.5 

14.2 

8.4 

9.5 

10.9 

6.0 

11.7 

14.6 
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TABLE 4 
Anomaly Bottom Information Sample (ABIS) Summary 

Data Qualifiers: 

H Indicates at least one species was detected above the quantitation limit. If more thall one species were detected, the reported values are shown in the footnotes. This qualifier only applies to the organic analyses. 
U Indicates compound was analyz~d for but not detected. 

J Indicates an estimated value was detected below the quantitation limit. Estimated values are shown in the footnotes for the detected species. This qualifier applies only to the organic analyses. 
B Indicates a reported value was obtained from a reading that was less than the Contract Required Detection Limit but greater than or equal to the Instrument Detection Limit. This qualifier only applies to the inorganic analyses . 

. 
Sample No. Location Description Analyses 

VOCs SVOCs TOurrox Phenolics Cyanide Sulfer Metals 

J.lglkg J.lg/kg 

SA 1 0-SCS-41 AIO Dup. of SA5-SCS-40 H21 U (see note 21) U J22 

SA3-SCS-42 A3 West end UJ23 
U 

SA4-SCS-43 A4 East end U U J24 

SA4-SCS-44 A4 West end U U J25 

~ 

2 
SAl-SCS-Ol SVOCs estimated quantities in J.lglkg: Pyrene=27; Benzo(b)fluoranthene=24 

SAl-SCS-03 SVOCs estimated quantity in J.lglkg: Benzo(b)fluoranthene=29 

(Total) 
mglkg mglkg mg/kg 

U U U 

U U B O.IS 

U U U 

U U U 

(Sulfate) Antimony Barium Cadmium Chromium COPI·er 
mglkg mglkg mglkg mglkg mglkg mglkg 

592 U 15.1 B O.OS 6.3 6.9 

407 U 5.7 B 0.10 3.1 2.9 

735 U 12.7 U 3.9 B 2.3 

511 U 3.9 U 2.5 B 1.7 

3 

4 
SB3O-SCS-07 SVOCs estimated quantities in J.lg/kg: Pyrene=S2; Benzo(a)anthracene=39; Chrysene=47; Benzo(b)fluoranthene=47; Benzo(k)fluoranthene=45; Benzo(a)pyrene=36; Indeno(I,2,3-cd)pyrene=IS 

SA8-SCS-ll SVOCs estimated quantities in J.lg/kg: Pyrene=2S 

6 

7 

9 

SAS-SCS-14 SVOCs estimated quantity in J.lg/kg: 2-Chlorophenol=24; 4-Chloro-3-Methylphenol=20; Pentachlorophenol=30 

SB12-SCS-19 SVOCs estimated quantity in J.lglkg: Pyrene=31; Benzo(a)anthracene=22; Chrysene=29; Benzo(a)pyrene=22 

SAIO-SCS-20 VOCs estimated quantity in J.lg/kg: Trichloroethene=1 

SAIO-SCS-20 SVOCs estimated quantity in J.lglkg: Pyrene=65; Benzo(a)anthracene=36; Chrysene=39; Benzo(k)fluoranthene=32; Benzo(a)pyrene=2S; Indeno(1,2,3-cd)pyrene=22 

SA6-SCS-21 VOCs estimated quantities in J.lglkg: 1,2-Dichloroethene (total)=3; Trir.hloroethene=2 

Lead 
mglkg 

B 3.0 

B 1.5 

B 1.7 

B 0.S6 

10 SA6-SCS-22 Hits on VOCs were observed (in Ilglkg) for Pyrene=2100; Benzo(a)anthracene=920; Chrysene=1000; Benzo(b)fluoranthene=940; Benzo(k)fluoranthene=SOO; Benzo(~)pyrene=9S0; Indeno(I,2,:;-cd)pyrene=8S0 

11 SA6-SCS-22 SVOCs estimated quantity in Ilglkg: Acenaphthene=65; Carbazole=1 10; Dibenz(a,h)anthracene=260 

12 SAS-SCS-23 SVOCs estimated quantities in Ilglkg: 1,2-Dichloroethene (total)=2; Trichloroethene=2 

13 SA5-SCS-24 Hit on VOCs was observed for 1,2-Dichloroethene (total) = 13 Ilglkg. 

14 SA5-SCS-24 VOCs estimated quantity in Ilglkg: Trichloroethene=S 

IS SAS-SCS-2S VOCs estimated quantity in Ilglkg: 1,2-Dichloroethene (total)=3 

16 SA5-SCS-2S SVOCs estimated quantities in Ilglkg: Pyrene=30; Chrysene=22 

17 SA2-SCS-28 VOCs estimated quantity in Ilg/kg: Trichloroethene=3 

18 SA2-SCS-29 VOCs estimated quantity in Ilglkg: Trichloroethene=IO 

19 SAJ-SCS-40 Sample hit of VOCs was observed for Trichloroethene= 1 10 J.lg/kg. 

20 SAJ-SCS-40 VOCs estimated quantity in Ilglkg: 1,2-Dichloroethene(total)=9 

21 SAIO-SCS-41 Hits on VOCs were observed for 1,2-Dichloroethene(total)=14,000 Ilg/kg and Trichloroethene=96,000 Ilglkg 

22 SAIO-SCS-41 SVOCs estimated quantities in Ilg/kg: Pyrene=22; Benzo(b)fluoranthene=22 

23 SAJ-SCS-42 VOCs estimated quantity in Ilglkg: Trichloroethene=4 

Mercury Nickel 
mglkg mg/kg 

U 6.5 

U 5.S 

U B 3.7 

U 4.5 

24 SA4-SCS-43 SVOCs estimated quantities in Ilg/kg: Acenaphthene=23; Carbazole=25; Pyrene=330; Benzo(a)anthracene= 140; Chrysene= 190; Benzo(b )fluoranthene=240; Benzo(a)pyrene= 120; Indeno(I,2,3-cd)pyrene=S4; Dibenz(a,h)anthracene=20 

2S SA4-SCS-44 SVOCs estimated quantities in Ilglkg: Pyrene=23; Chrysene=18; Benzo(b)fluoranthene=25 
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Silver 
mg/kg 

U 

U 

U 

U 

Zinc 
mg/kg 

14.4 

9.9 

7.0 

5.5 
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6.0 ANOMALY SUMMARY 

The following is a summary of field data specific to each anomaly. The data outlines 
the specifics associated with the excavation, investigation, remediation and backfill of 
the 14 designated anomalies in the North 40 between April 22, 1996 and June 4, 
1996. 

6.1 ANOMALY A-I 

6.1.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 760 
E 1,170 

1,445 cubic yards 

Number of 55-Gallon Drums Excavated: 7 drums (6 empty & crushed, 1 
disposed as Haz-Waste) 

Other Materials Excavated: 

Imported Backfill Required: 

6.1.2 Excavation Summary 

Kegs of unused roofing tar, scrap metal and 
wood. 

o cubic yards 

Excavation of Anomaly A-I was started on April 22 and completed on April 25, 
1996. Of the seven (7) 55-gallon drums excavated, 6 were crushed and empty. The 
one remaining 55-gallon drum was placed in a Steel Overpack (AI D-2) and stored 
at the Temporary Storage Area (TSA). Haz-Cat results indicated traces of aliphatic 
and aromatic hydrocarbons (Appendix C). Full analysis fot disposal parameters 
were subsequently performed (Appendix D). 

Of the remaining materials excavated the wood debris and roofing tar was disposed 
of as construction waste, to the BFI Landfill at Pine Bend, Minnesota and the scrap 
metal (including emptied drums) was sent to the United Defense recycling facility. 
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After Anomaly A-I was excavated, three Ano~aly Bottom Information Samples were 
collected for historical record (Appendix E). Backfill was placed, and compacted to 

95% relative density, in 18 inch-thick lifts (Appendix F). 

6.1.3 Disposition of 55-Gallon Drums 

Drum Al D-2 was manifested and transported by Chemical Waste Management, 
Inc., to Emelle, Alabama, on July 25, 1996, then recertified and bulk-shipped to Port 

Arthur for incineration. 

6.2 ANOMALY A-2 

6.2.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 1,090 
E 1,280 

1,604 cubic yards 

Number of 55-Gallon Drums Excavated: 4 drums (All drums contained small 
amounts of soil but no liquid) 

Other Materials Excavated: 

Imported Backfill Required: 

6.2.2 Excavation Summary 

Scrap metal, broken concrete and construction 
waste, metal casting waste, metal casting ingots 

and grinding wheels. 

100 cubic yards 

Excavation of Anomaly A-2 was started on April 29 and completed on May 1, 
1996. Of the four (4) 55-gallon drums excavated, all were crushed and contained 
small amounts of soil. The soil was removed from the drums and tested 
(negative) with both a PID and FID for suspected contamination. The removed 
soil was determined to be clean and placed in the excavation stockpile for 

backfill. 
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3 concrete blocks, each measuring approximately 6-feet x 6-feet x 6-feet, were 
uncovered during the excavation but were too massive to be removed. These 
blocks were left in place and soil was backfilled and compacted in the excavation. 
(See Drawing 2; Anomaly Excavation Drawing.) 

Of the remaining materials excavated from A-2, the broken concrete and 
construction debris was disposed of as construction waste to the BFI Landfill at 
Pine Bend, Minnesota. The metal casting waste, metal casting ingots and 
grinding wheels were manifested and disposed as special waste, at the BFI 
Landfill at Pine Bend, Minnesota. The scrap metal was sent to the United 
Defense recycling facility. 

After Anomaly A-2 was excavated three Anomaly Bottom Information Samples 
were collected for historical record. (Appendix E) Backfill was placed, and 
compacted in 18 inch-thick lifts to 95% (minimum) relative density adjacent to 
the propane tank foundation, and 85% (minimum) relative density in non-critical 
areas (Appendix F). Approximately 100 cubic yards of clean imported fill was 
required to restore final grade to Anomaly A-2 due to the volume of material 
removed. 

6.2.3 Disposition of 55-Gallon Drums 

All 55-gallon drums sent as scrap metal to the United Defense recycling facility. 

6.3 ANOMALY.A-3 

6.3.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 770 
E 950 

698 cubic yards 

Number of 55-Gallon Drums Excavated: 9 drums (1 empty & crushed, 8 
Disposed as Haz-Waste) 
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Other Materials Excavated: 

Imported Backfill Required: 

6.3.2 Excavation Summary 

Concrete gun mount, roofing materials, tires 
and scrap metal 

o cubic yards 

Excavation of Anomaly A-3 was started and completed on May 15, 1996. Of the 
nine (9) 55-gallon drums excavated, all were intact and contained small amounts 
of oils, sludges, soil or debris. All of the 55-gallon drums were placed in a steel 
overpacks (A3 D-16 through D-27) and stored at the TSA Haz-Cat results 
indicated contaminants of concern for 7 of the 9 drums (Appendix C). Full 
analysis for disposal parameters were subsequently performed (Appendix D). 

During excavation of Anomaly A-3 the MPCA directed Morrison Knudsen to 
separate and stockpile approximately 130 cubic yards of suspect soil from the 
excavation. Subsequent Haz-Cat testing proved the soil free of contaminants. 

A concrete and steel gun mount, measuring approximately 100feet in diameter 
and 12-feet deep, was uncovered during the excavation but was too massive to be 
removed. The gun mount was backfilled and compacted in place. (See Drawing 
2; Anomaly Excavation Drawing.) The roofing materials were disposed as 
construction waste, at the BFI Landfill in Pine Bend, Minnesota, and the 19 tires 
and scrap metal were sent to the United Defense recycling facility. 

After Anomaly 1\-3 was excavated, two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed, in 18 
inch-thick lifts and compacted to 95% (minimum) relative density adjacent to the 
storm drain pipeline, and 85% (minimum) relative density in non-critical areas 
(Appendix F). 

6.3.3 Disposition of 55-Gallon Drums 

Drums A3 D-16 through A3 D-24 and Drum A3 D-26 were manifested and 
transported by Chemical Waste Management, Inc., to Emelle, Alabama, on July 
25, 1996, then certified and bulk-shipped to Port Arthur, Texas, for incineration. 
Note: A3 D-16 was an overpack drum containing a 30-gallon container. 
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Drums A3 D-25, A3 D-27 and 4 one-gallon containers: PID Screening and Haz
Cat analysis indicated no contaminants of concern. Drums D-25 and D-27 were 
emptied of soil and sent to scrap metal. Soil was placed in Anomaly A-3 soil 
stockpile for backfill. 

6.4 ANOMALY A-4 

6.4.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 760 
E 840 

408 cubic yards 

Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: 

Imported Backfill Required: 

6.4.2 Excavation Summary 

Asbestos, industrial debris (paraffin vat), brick, 
scrap metal and construction debris. 

o cubic yards 

Excavation of Anomaly A-4 was started on May 10 and completed on May 20, 
1996. There were various metal plates, scrap metal, sections of metal pipe 
broken concrete and construction debris found in the excavation. All of the 
debris was disposed of as construction waste and the scrap metal was sent to the 
United Defense recycle facility. 

At a point approximately half-way through the excavation of anomaly A-4 
asbestos, in the form of transite siding, airceU insulation and paraffin sludge, was 
discovered. EnviroBate Remediation was subcontracted to contain, remove and 
dispose of the asbestos materials. 

A concrete and steel gun mount, measuring approximately lO-feet in diameter 
and 12-feet deep, was uncovered during the excavation but was too massive to be 
removed. The gun mount was backfilled and compacted in place. (See Drawing 
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2; Confirmation Soil Sample Locations.) 

After Anomaly A-4 was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch
thick lifts and compacted to 95% relative density adjacent to the storm drain 
pipeline, and 85% (minimum) relative density in non-critical areas (Appendix F). 

6.4.3 Disposition of 55-Gallon Drums 

None 

6.5 ANOMALY A-S 

6.5.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 990 
E 880 

673 cubic yards 

Number of 55-Gallon Drums Excavated: 3 drums and 8 quart cans total (All 
disposed as Haz-Waste) 

Other Materials Excavated: Scrap Metal. 

Imported Backfill Required: o cubic yards 

Excavation Summaty 

Excavation of Anomaly A-5 was started on May 2, 1996 and completed on May 6, 
1996. Of the three (3) 55-gallon drums and 8 quart cans excavated, all were 
intact and contained small amounts of solvents, oils, sludges, soil and debris. All 
of the 55-gallon drums and 8 quart cans were placed in a Steel Overpacks (AS D-
12 through D-24) and stored at the TSA Haz-Cat results indicated contaminants 
of concern (Appendix C). Full analysis for disposal parameters were 

subsequently performed. (Appendix D). 
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During excavation of Anomaly A-5 the MPCA directed Morrison Knudsen to 
separate and stockpile approximately 200 cubic yards of suspect soil from the 
excavation. Subsequent Haz-Cat testing proved the soil free of contaminants. 
MPCA also directed Morrison Knudsen to extend the excavation of Anomaly A-5 
to the east (See Anomaly B-20). 

After Anomaly A-5 was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch
thick lifts and compacted to 95% relative density (Appendix F). 

6.5.3 Disposition of 55-Gallon Drums 

Drums AS D-12 through AS D-15 were manifested and transported by Chemical 
Waste Management, Inc., to Emelle, Alabama, on July 25, 1996, then certified 
and bulk-shipped to Port Arthur, Texas, for incineration. 

6.6 ANOMALY A-6 

6.6.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 930 
E 780 

734 cubic yards 

Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: Scrap Metal 

Imported Backfill Required: o cubic yards 

6.6.2 Excavation Summary 

Excavation of Anomaly A-6 was started and completed on May 6, 1996. There 
were 3 metal plates (approximately 2'x 2') and miscellaneous metal debris found 
in the excavation. All metal was sent to the United Defense recycle facility. 
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After Anomaly A-6 was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch

thick lifts and compacted to 95% relative density (Appendix F). 

6.6.3 Disposition of 55-Gallon Drums 

None 

6.7 ANOMALY A-7 

6.7.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 940 
E 470 

263 cubic yards 

Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: Scrap Metal 

Imported Backfill Required: o cubic yards 

6.7.2 Excavation Summary 

Excavation of Anomaly A-7 was started and completed on May 7, 1996. There 
were 3 metal plates (approximately 3'x 5') and 2 sections of metal pipe 
(approximately 3' in length) found in the excavation. All metal was sent to the 

United Defense recycle facility. 

After Anomaly A-7 was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch

thick lifts and compacted to 95% relative density (Appendix F). 
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6.7.3 Disposition of 55-Gallon Drums 

None 

6.8 ANOMALY A-8 

6.8.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 880 
E470 

601 cubic yards 

Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: Scrap Metal 

Imported Backfill Required: o cubic yards 

6.8.2 Excavation Summary 

Excavation of Anomaly A-8 was begun and completed on May 7, 1996. There 
were 21 metal plates in various shapes and sizes, and wood debris found in the 
excavation. All metal was sent to the United Defense recycle facility and the 
wood debris · .... as disposed as construction waste, to the BPI Landfill at Pinebend, 
MN. 

After Anomaly A-8 was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch
thick lifts and compacted to 95% relative density (Appendix F). 

6.8.3 Disposition of 55-Gallon Drums 

None 
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6.9 ANOMALY A-9 

6.9.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 640 
E 530 

189 cubic yards 

Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: Scrap Metal 

Imported Backfill Required: o cubic yards 

6.9.2 Excavation Summary 

Excavation of Anomaly A-9 was begun and completed on May 9, 1996. There 
were 2 metal plates (approximately 2' x 3') found in the excavation. All metal 

was sent to the United Defense recycle facility. 

After Anomaly A-9 was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch
thick lifts and compacted to 90% relative density (Appendix F). 

6.9.3 Disposition of 55-Gallon Drums 

None 

6.10 ANOMALY 8-5 

6.10.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 
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Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: Scrap Metal 

Imported Backfill Required: o cubic yards 

6.10.2 Excavation Summary 

Excavation of Anomaly B-5 was begun and completed on May 7, 1996. There 
were 4 metal plates of various sizes and a 3-foot section of I-beam found in the 
excavation. All metal was sent to the United Defense recycle facility. 

After Anomaly B-5 was excavated two Anomaly Bottom Information Samples 

were collected for historical record (Appendix E). Backfill was placed in 18 inch

thick lifts and compacted to 95% relative density (Appendix F). 

6.10.3 Disposition of 55-Gallon Drums 

None 

6.11 ANOMALY 8-11 

6.11.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 770 
E 380 

142 cubic yards 

Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: 

Imported Backfill Required: 
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6.11.2 Excavation Summary 

Excavation of Anomaly B-ll was begun and completed on May 8, 1996. There 
were 2 metal plates (approximately 4' x 6') found in the excavation. All metal 

was sent to the United Defense recycle facility. 

After Anomaly B-ll was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch
thick lifts and compacted to 95% relative density (Appendix F). 

6.11.3 Disposition of 55-Gallon Drums 

None 

6.12 ANOMALY 8-12 

6.12.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 790 
E 430 

479 cubic yards 

Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: Scrap Metal 

Imported Backfill Required: o cubic yards 

6.12.2 Excavation Summary 

Excavation of Anomaly B-12 was started and completed on May 8, 1996. There 
were 2 metal plates (approximately 3' x 5'), and a solid reinforced concrete tower 
foundation, discovered during excavation. All metal was sent to the United 
Defense recycle facility. As the tower foundation was too massive to remove, it 
was backfilled and compacted in place. (See Drawing 2; Anomaly Excavation 

Drawing.) 
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After Anomaly B-12 was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch
thick lifts and compacted to 95% relative density (Appendix F). 

6.12.3 Disposition of 55-Gallon Drums 

None 

6.13 ANOMALY 8-20 

6.13.1 Description 

Grid Location of Anomaly: 

Total Cubic Yards Excavated: 

N 990 
E 920 

176 cubic yards 

Number of 55-Gallon Drums Excavated: 0 

Other Materials Excavated: None 

Imported Backfill Required: o cubic yards 

6.13.2 Excavation Summary 

Anomaly B-20 was excavated as an extension of Anomaly A-5, at the direction of 
the MPCA, due to suspected soil contamination. Subsequent analysis proved the 
soil to be clean. No scrap metal or debris was found in the excavation. 

After Anomaly B-20 was excavated two Anomaly Bottom Information Samples 
were collected for historical record (Appendix E). Backfill was placed in 18 inch
thick lifts and compacted to 95% relative density (Appendix F). 

6.13.3 Disposition of 55-Gallon Drums 

None 
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APPENDIX I 

REVISED SESOll MODELING FOR OU2 



Minnesota Pollution Control Agency 

December 27, 1996 

CERTIFIED MAll.. 
RETURN RECEIPT REQUESTED 

Commanding Officer 
Southern Division 
Naval Facilities Engineering Command 
Attn.: Scott A. Glass. Code 18610 
P.O. Box 190010 
North Charleston. South Carolina 29419-9010 

RE: Naval Industrial Reserve Ordnance Plant Superfund Site 

Dear Mr. Glass: 

The Minnesota Pollution Control Agency (MPCA) staff has established new soil cleanup 
numbers for Operable Unit 2 (OU2) for the Naval Industrial Reserve Ordnance Plant 
(NIROP) Superfund site pursuant to the Federal Facility Agreement. dated 
March 27, 1991, between the MPCA, the U.S. Environmental Protection Agency (EPA), 
and the U.S. Navy (Navy). 

The soil cleanup numbers are found in Table 7 of Attachment I to this letter and were 
developed using the SESOn.. modeling software. 

As you are aware in the MPCA staff letter of July 26. 1996. the staff requested that the 
Navy delete sections of the OU3 Remedial Investigation/Feasibility Study Work Plan 
pertaining to the discussion of the MPCA staff soil cleanup model. This request was 
based upon the staff's belief that the former MPCA Soil Cleanup Model was outdated. 
The MPCA staff believes that the SESOn.. modeling software has generated soil cleanup 
numbers that better reflect conditions at the NIROP site. However. the cleanup numbers 
reflect actual site data for OU2 provided by RMT. Inc. on behalf of the Navy. This OU2 
data is of sufficient quality for development of valid cleanup numbers. 

520 Lafayette Rd. N.; St. PaUl. MN 55155-4194; (612) 296-6300 (voice); (612)282-5332 (TTY) 
Regional Offices: Duluth· Brainerd • Detroit Lakes • Marshall • Rochester 

Equal Opportunity Empoyer • Printed on recycled paper containing at least 10% fibers from paper recycled by 
consumers. 



Scott A. Glass 
Page 2 
December 27, 1996 

The MPCA staff recommends delaying development of aU3 vadose zone soil cleanup 
numbers based on leaching of contaminants to ground water until aU3 site soil data is 
available. 

If you have any questions regarding this letter, please me at (612) 296-7818. 

Sincerely, 

David N. Douglas 
Project Manager 
Response Unit I 
Site Response Section 
Ground Water and Solid Waste Division 

DND:lkk 

Enclosure 

cc: Joel Murphy, Navy (wi enclosure) 
Thomas Bloom. EPA (wi enclosure) 
Mark Perry, Brown & Root Environmental (wi enclosure) 



Attachment I 

Soil Cleanup Numbers for Operable Unit 2 
of the Naval Industrial Reserve Ordnance Plant 

Leaching Potential of Compounds from Naval Industrial Ordnance 
Plant Operable Unit 2 Soils 

Introduction 

This is a brief overview of the approach used to develop cleanup numbers for 
trichloroethylene (TCE), 1, 1, I-trichloroethane (TCA), tetrachloroethylene (PCE) and 
dichloroethylene (DCE) in the Operable Unit 2 (OU2) soils at Naval Industrial Reserve 
Ordnance Plant (NIROP). Soil type, chemical concentrations by depth, soil organic 
carbon concentrations by depth, and dilution values are briefly discussed and referenced. 
This is not intended as a detailed discussion of soil modeling, the SESOn.. model, or the 
derivations for model default values which are beyond the scope of this summary. 

The :MPCA staff recognizes that no model can yield numbers that are infallible in 
predicting the soil concentration of a compound that, once exceeded, will impact soil by 
leaching from the soil. However, because remedial decisions for a site rest largely on the 
risk contaminants in the soil pose to underlying ground water, it is imperative to adopt 
some modeling approach to develop realistic contaminant-specific cleanup numbers for the 
soil. We have adopted the SESOn.. model as a reasonable and necessary approach to the 
development of these numbers. In addition, a reasonable dilution term for the leachate is 
incorporated that is representative of aquifer conditions while protecting ground water as 
a resource. 

The SESOn.. model is based on an adsorption-desorption understanding of contaminant 
transport in the subsurface soil (CI=Cs*Kd, where CI is the leachate concentration, Cs is 
the chemical concentration in soil, and Kd is the chemical specific adsorption constant), 
and accommodates data representative of four layers, with the option of further dividing 
each layer into ten sub layers. The model considers chemical concentration, organic matter 
(each by sublayer), soil type, hydrologic data (site specific) partitioning coefficients, 
Henry's constant, biodegradation rates, volatility, and other chemical data to predict 
leachate concentrations exiting from each sublayer. Our primary concern is with the 
leachate emanating from the lowest sublayer that enters the groundwater. Hydrologic 
data and details concerning the calibration of the model with regional climatic data, though 
available for review, is beyond the scope of this summary. Information on details 
concerning the SESOn.. model can be found elsewhere (1). 
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The dilution tenn, or dilution ancnuation factor (DAF), is based upon site specific aquifer 
hydraulic conductivity, ground water gradient, depth of mixing in the ground water, the 
length of the contaminated source area, and the rate of hydraulic infiltration to the aquifer. 
Each of these values is discussed in the section below. The DAF term is used in 
conjunction with the leachate concentration predicted by SESOn. to derive a soil cleanup 
number for the site. 

Discussion of Chemial and Site Specifie Values used in the SESOIL Leaching 
Model 

Soil data for the model was taken from the Remedial Investigation (RI) for the OU2 soils 
unit for NIROP (2). Soil samples were collected at roughly two foot intervals to ground 
water, resulting in depth profiles for TCE, TCA, PCE, and DeE, as well as for organic 
carbon. In addition, detailed soil boring logs are available that provide soil characteristics 
necessazy for modeling. The hydraulic conductivity, hydraulic gradient, and source area 
length data were also obtained from the RI report. Other compound specific data, such as 
molecular weight,. Henry' s constant, and partitioning constants are found in supporting 
literature (3). 

No biodegradation is assumed in these modeling efforts. Although certain rates can be 
assumed for simple aromatic compounds (most notably BTEX), chlorinated aliphatic 
compounds are more recalcitrant. Therefore, biodegradation is assumed to be zero unless 
site-specific microcosm data indicates otherwise. 

Table 1 shows· the maximum concentrations ofTCE, TCA, PCE, and DCE (COCs) found 
by depth in the OU2 soils. It is important to note that these concentrations are not 
represemative of one soil boring at the site, but are a compilation of the highest 
concentrations found by depth interval from the data. Though the results are not based on 
modeling the maximum values, it is useful to compare the results of the modeling with 
these numbers to gain perspective on how site conditions compare to the model derived 
cleanup numbers. 

Table 2 shows the average concentrations of the COCs by depth in the OU2 soils, and is 
the data used in the modeling effort. A3 in Table 1, these are not representative ofa single 
boring at the site. Figure 1 graphically represents the average concentration of the cacs 
as a function of depth for the om soils. 

As outlined above, SESOll. uses site-specific soil data in layers. Table 3 includes the data 
for the COC and total organic carbon (TOC) concentrations that were used in each of the 
four broad layers. These layers were defined by grouping similar Toe concentrations: 
layer I, with the highest'TOC value of9918 parts per million (ppm) from one-three feet; 
layer 2, with the roughly similar 6143 and 4658 ppm values from three-eight feet; layer 3, 
with TOC concentrations of3086 and 2209 ppm from eight-twelve feet; and the remaining 
fourth layer defined from 13-20 feet. Table 3 also lists the corresponding COC data by 



depth (taken from Table 2). Each of these layers was further divided into ten sub layers as 
detailed in Table 4. (This data also appears in the data output file in Attachment 1, but is 
repeated in Table 4 for clarity.) Attachment 1 gives greater detail on particular data, 
including soil density, soil porosity values, COC solubility, diffusion coefficients, 
molecular weight, Henry's constants, and Koc values. 

Soil boring logs indicate that the soil in OU2 is a coarse to silty poorly graded sand. The 
logs indicate the presence of clay in certain borings, but is intennittent in occurrence. The 
model was therefore run with data corresponding to a sandy soil. 

The model runs simulated leaching over 25 years with a resolution of one month intervals. 
The leachate concentrations at the lowest soil sublayer as a function of time appear in 
Table 5, and plotted graphically against time in Figures 2 and 3. These data are plotted 
against time in Figure 2. Figure 3 plots PCE leachate alone against time on a different 
ordinate scale to give greater resolution to this COC leachate. The highest leachate 
concentration (Csi, shown at the top of Table 5) predicted over the 25 year simulation is 
carried forward in the development of the soil cleanup number. 

Because the concentration of the leachate at the lowest soil layer is not indicative of the 
ground water concentration of that COC, a dilution term for the leachate has been 
factored into the leachate concentration. From the RI report, hydraulic conductivity for 
the shallow ground water was estimated at 6.62256xl05 cmlyear, and the hydraulic 
gradient estimated at 5xlO"'" ftlft. There is no data on the thickness of the shallow ground 
water unit at OU2. Recent seismic imaging data suggest that the ground water at 20 feet 
is in contact with the Prairie du Chien ground water. However, we have adopted a zone 
of mixing for the ground water at 12.5 feet, which is the default that is used in the 
calculation of the DAF term here. The infiltration rate to the ground water from the soil is 
16.7 em/year, based on climatological data and hydrological calibration of the model. The 
allowable zone of mixing is confined to the vertical boundaries of the source area (source 
area A), estimated at 2.4384 xl04 cm. The calculation of the DAF term is therefore 
estimated at 1.3 (Table 6). 

To obtain an estimate ofCOC soil concentrations that will not result in the degradation of 
ground water above the Health Risk Limit (HRL), the ratio of the Csi to a representative 
present concentration of COC in the soil column (Csj) is found, then multiplied by the 
HRL: 

(CsiICsj)*HRL = estimated soil cleanup number 

Csfwas estimated by vertically averaging the values in Table 2 for each COCo Table 7 
lists each of these values per COC, with the corresponding soil cleanup number appearing 
at the bottom of the table. 



Table 1. Maximum concentrations of 
trichloroethylene, tetrachloroethylene, 

dichloroethylene, and trichloroethane found in OU2 
soil by depth.· 

Soil TeE peE TeA DeE 
Depth (ft) (ppb) (ppb) (ppb) (ppb) 

3 37 3 2 3 
5 110 9 9 32 
8 6300 500 14000 62000 

10 54000 130 0 0 
12 15 3 0 8 
15 45 2 0 0 
18 28 110 0 9 
20 220 9 0 69 
22 230 39 0 130 
24 57 25 1 19 

* Data from: Remedial Investigation Report for the Soils 
Operable Unit at the Naval Industrial Ordnance Plant, 

September, 1993. Appendix E. 



Table 2. Average concentrations of trichloroethylene, 
tetrachloroethylene, dichloroethylene, and 

trichloroethane in OU2 soil by depth. * 

Soil Depth TeE peE TeA DeE 
(tt) (ppb) (ppb) (ppb) (ppb) 
3 21 3 2 3 
5 55 7 8 32 
8 4539 62 3508 12828 
10 6858 36 0 0 
12 5 2 0 8 
15 13 2 0 0 
18 7 39 0 6 
20 1.5 6 0 69 
22 39 10 0 35 
24 24 9 0 10 

• Derived from data in: Remedial Investigation Report for 
the Soils Operable Unit at the Naval Industrial Ordnance 

Plant, September, 1993. Appendix E. 



Table 3. Model input values according to depth and model layer for total organic carbon (TOC) and 
concentrations of TCE, PCE, TCA, and DCE. 

Model TCE PCE TCA DCE 
Layer· Depth TOC (ppm) (ppb) (ppb) (ppb) (ppb) 

Layer 
thickness Soil 

(ft) (cm) (cm) Conc. Ave. Fraction TCE (ppb) PCE (ppb TCA (ppb DCE (ppb) 

1 1-3 0-91 91 9918 9918 1.00 21 3 2 3 

2 3-5 91-152 154 6143 5400 0.54 55 7 8 32 
5-8 152-244 4658 4513 62 3508 12828 

3 8-10 244-305 122 3086 2674 0.26 6858 36 0 0 
10-12 305-366 2209 5 2 0 8 

4 13-15 366-457 244 1377 2293 0.23 13 2 0 0 
16-18 366-548 3842 7 39 0 6 
18-20·· 548-610 1660 1.5 6 0 69 

.. 
* Each of the four layers are further subdiVided mto ten sublayers for modellmg puprposes. See SESOIL model mput sheets 

for specific values entered per sublayer. 
•• Water table assumed at 20 ft. 



Table 4. 

Layer Sublayer COC Fraction TOe· 
(in ppb) 

TCE peE TCA DeE 

1 21 3 2 3 1.0 

2 21 3 2 3 
3 21 3 2 3 
4 21 3 2 3 
5 21 3 2 3 
6 21 3 2 3 
7 21 3 2 3 
8 21 3 2 3 
9 21 3 2 3 
10 21 3 2 3 

2 1 55 7 8 32 0.54 
2 55 7 8 32 
3 55 7 8 32 
4 55 7 8 32 
5 55 7 8 32 
6 4513 62 3508 12828 
7 4513 62 3508 12828 
8 4513 62 3508 12828 
9 4513 62 3508 12828 
10 4513 62 3508 12828 

3 I 6858 36 0 0 0.26 
2 6858 36 0 0 
3 6858 36 0 0 
4 6858 36 0 0 
5 6858 36 0 0 
6 5 2 0 8 
7 5 2 0 8 
8 5 2 0 8 
9 5 2 0 8 
10 5 2 0 8 

4 I 13 2 0 0 0.23 
2 13 2 0 0 
3 13 2 0 0 
4 7 39 0 6 
5 7 39 0 '6 
6 7 39 0 6 
7 1.5 6 0 69 
8 1.5 6 0 69 
9 1.5 6 0 69 
10 1.5 6 0 69 

• Sesoil utilizes Toe data as a fraction of the maximum value found in the soil. Thus, layer 1 has a value 
of 1.0, layer 2 a value of 9918/5400, or 0.54, and so on. 
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Table 5. SESOIL model results: leachate entering ground water versus time. 
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/1 or 70 

4 7 43 1.15E-02 2.49E-04 9. 37E-02 O.OOE+OO 
4 8 44 1.07E-02 2.27E-04 8.9SE-02 O.OOE+OO 
4 9 45 1.00E-02 2.08E-04 8.53E-02 O.OOE+OO 
4 10 46 9.34E-03 1.89E-04 8. 12E-02 O.OOE+OO 
4 11 47 8.S7E-03 1.72E-04 7.S7E-02 O.OOE+OO 
4 12 48 7.97E-03 1.54E-04 7.21E-02 O.OOE+OO 
5 1 49 7.27E-03 1.37E-04 S.S7E-02 O.OOE+OO 
5 2 50 S.S7E-03 1.25E-04 S.11E-02 O.OOE+OO 
5 3 51 6.08E-03 1.10E-04 5. 73E-02 O.OOE+OO 
5 4 52 5.55E-03 9.81E-05 5. 34E-02 O.OOE+OO 
5 5 53 5.03E-03 8.S2E-05 4. 97E-02 O.OOE+OO 
5 6 54 4.70E-03 8.23E-05 4.50E-02 O.OOE+OO 
5 7 55 4.43E-03 7.44E-05 4. 44E-02 O.OOE+OO 
5 8 56 4. 14E-03 6.78E-05 4.24E-02 O.OOE+OO 
5 9 57 3.8SE-03 S.20E-05 4.04E-02 O.OOE+OO 
5 10 58 3.60E-03 5.S5E-05 3. 84E-02 O.OOE+OO 
5 11 59 3.34E-03 5.12E-05 3.63E-02 O.OOE+OO 
5 12 60 3.07E-03 4.58E-05 3.41E-02 O.OOE+OO 
6 1 61 2.80E-03 4.10E-05 3.15E-02 O.OOE+OO 
6 2 62 2. 56E-03 3.72E-05 2.89E-02 O.OOE+OO 
6 3 63 2.34E-03 3.29E-05 2.71E-02 O.OOE+OO 
6 4 64 2. 14E-03 2. 93E-05 2. 53E-02 O.OOE+OO 
6 5 65 1.93E-03 2.57E-05 2.35E-02 O.OOE+OO 
6 6 66 1.81E-03 2.45E-05 2. 13E-02 O.OOE+OO 
6 7 67 1.70E-03 2.22E-05 2.10E-02 O.OOE+OO 
6 8 68 1.59E-03 2.02E-05 2.00E-02 O.OOE+OO 
6 9 69 1.49E-03 1.85E-05 1.91E-02 O.OOE+OO 
6 10 70 1.38E-03 1.68E-05 1.81E-02 O.OOE+OO 
6 11 71 1.2BE-03 1.53E-05 1.71E-02 O.OOE+OO 
6 12 72 1.18E-03 1.37E-05 1.61E-02 O.OOE+OO 
7 1 73 1.0BE-03 1.22E-05 1.49E-02 O.OOE+OO 
7 2 74 9.86E-04 1.11E-05 1.3SE-02 O.OOE+OO 
7 3 75 9.00E-04 9.79E-OS 1.28E-02 O.OOE+OO 
7 4 76 8.21E-04 8.70E-OS 1.19E-02 O.OOE+OO 
7 5 77 7.43E-04 7. 64 E-06 1.11E-02 O.OOE+OO 
7 6 78 S.95E-04 7.29E-06 1.01E-02 O.OOE+OO 
7 7 79 S.55E-04 S.59E-OS 9.91E-03 O.OOE+OO 
7 8 80 6. 12E-04 S.OOE-06 9.4SE-03 O.OOE+OO 
7 9 81 5.71E-04 5.49E-OS 9.01E-03 O.OOE+OO 
7 10 82 5. 32E-04 4. 99E-06 8.57E-03 O.OOE+OO 
7 11 83 4.93E-04 4. 52E-OS 8.09E-03 O.OOE+OO 
7 12 84 4.53E-04 4.04E-06 7.60E-03 O.OOE+OO 
8 1 85 4. 14E-04 3.S1E-06 7.04E-03 O.OOE+OO 
8 2 86 3.79E-04 3.28E-06 S.44E-03 O.OOE+OO 
8 3 87 3.4SE-04 2.89E-OS S.05E-03 O.OOE+OO 
8 4 88 3.1SE-04 2. 57E-06 5.64E-03 O.OOE+OO 
8 5 89 2.86E-04 2.25E-OS 5.24E-03 O.OOE+OO 
8 6 90 2.67E-04 2.15E-06 4.75E-03 O.OOE+OO 
8 7 91 2.52E-04 1.94E-06 4.S8E-03 O.OOE+OO 
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8 8 92 2.3SE-04 1.76E-06 4.47E-03 O.OOE+OO 
8 9 93 2.20E-04 1.61E-06 4.26E-03 O.OOE+OO 
8 10 94 2.0SE-04 1.46E-06 4.0SE-03 O.OOE+OO 
8 11 95 1.90E-04 1.32E-06 3.B2E-03 O.OOE+OO 
8 12 96 1.74E-04 1.1BE-06 3.S9E-03 O.OOE+OO 
9 1 97 1.S9E-04 1.0SE-06 3.33E-03 O.OOE+OO 
9 2 98 1.46E-04 9.S1E-07 3.0SE-03 O.OOE+OO 
9 3 99 1.33E-04 8. 36E-07 2.B6E-03 O.OOE+OO 
9 4 100 1.21E-04 7.39E-07 2.66E-03 O.OOE+OO 
9 5 101 1.10E-04 6.4SE-07 2.48E-03 O.OOE+OO 
9 6 102 1.03E-04 6.11E-07 2.2SE-03 O.OOE+OO 
9 7 103 9.6BE-OS S.49E-07 2.21E-03 O.OOE+OO 
9 8 104 9.04E-OS 4.9SE-07 2.11E-03 O.OOE+OO 
9 9 105 8.44E-OS 4.49E-07 2.01E-03 O.OOE+OO 
9 10 106 7.B6E-OS 4.04E-07 1.91E-03 O.OOE+OO 
9 11 107 7.29E-OS 3.62E-07 1.81E-03 O.OOE+OO 
9 12 108 6.69E-OS 3.20E-07 1.70E-03 O.OOE+OO 

10 1 109 6.11E-OS 2.B3E-07 1.S7E-03 O.OOE+OO 
10 2 110 S.60E-OS 2.S1E-07 1.44E-03 O.OOE+OO 
10 3 111 S.11E-OS 2.1BE-07 1.3SE-03 O.OOE+OO 
10 4 112 4.66E-OS 1.90E-07 1.26E-03 O.OOE+OO 
10 5 113 4. 22E-OS 1.62E-07 1.17E-03 O.OOE+OO 
10 6 114 3.94E-OS 1.S1E-07 1.06E-03 O.OOE+OO 
10 7 115 3.72E-OS 1.32E-07 1.0SE-03 O.OOE+OO 
10 8 116 3.47E-OS 1.16E-07 9.99E-04 O.OOE+OO 
10 9 117 3.24E-OS 1.01E-07 9.S1E-04 O.OOE+OO 
10 10 118 3.02E-OS 8.66E-OB 9.04E-04 O.OOE+OO 
10 11 119 2.BOE-OS 7.30E-OB B.54E-04 O.OOE+OO 
10 12 120 2.S7E-OS 6.10E-OB B.02E-04 O.OOE+OO 
11 1 121 2.34E-OS S.02E-08 7.43E-04 O.OOE+OO 
11 2 122 2.1SE-OS 4.11E-OB 6.BOE-04 O.OOE+OO 
11 3 123 1.96E-OS 3.24E-08 6.3BE-04 O.OOE+OO 
11 4 124 1.79E-OS 2.SSE-OB S.9SE-04 O.OOE+OO 
11 5 125 1.62E-OS 1.94E-08 S.S3E-04 O.OOE+OO 
11 6 126 1.S1E-OS 1.S3E-OB S.01E-04 O.OOE+OO 
11 7 127 1.42E-OS· 9.BOE-09 4. 94E-04 O.OOE+OO 
11 8 128 1.33E-OS 4.80E-09 4.72E-04 O.OOE+OO 
11 9 129 1.24E-OS 2.00E-10 4.49E-04 O.OOE+OO 
11 10 130 1.1SE-OS 1.00E-10 4. 27E-04 O.OOE+OO 
11 11 131 1.07E-OS 1.00E-10 4.04E-04 O.OOE+OO 
11 12 132 9.B1E-06 1.00E-10 3.79E-04 O.OOE+OO 
12 1 133 8.9SE-06 1.00E-10 3.S1E-04 O.OOE+OO 
12 2 134 B.20E-06 1.00E-10 3.21E-04 O.OOE+OO 
12 3 135 7.47E-06 1.00E-10 3.01E-04 O.OOE+OO 
12 4 136 6.81E-06 1.00E-10 2.81E-04 O.OOE+OO 
12 5 137 6. 16E-06 1.00E-10 2.61E-04 O.OOE+OO 
12 6 138 S.7SE-06 1.00E-10 2.37E-04 O.OOE+OO 
12 7 139 S.42E-06 1.00E-10 2.33E-04 O.OOE+OO 
12 8 140 S.OSE-06 1.00E-10 2.23E-04 O.OOE+OO 
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12 9 141 4.71E-06 1.00E-10 2. 12E-04 O.OOE+OO 
12 10 142 4.3BE-06 1.00E-10 2.02E-04 O.OOE+OO 
12 11 143 4.0SE-06 1.00E-10 1.91E-04 O.OOE+OO 
12 12 144 3.71E-06 1.00E-10 1.79E-04 O.OOE+OO 
13 1 145 3.39E-06 1.00E-10 1.66E-04 O.OOE+OO 
13 2 146 3.10E-06 1.00E-10 1.S2E-04 O.OOE+OO 
13 3 147 2.B2E-06 1.00E-10 1.42E-04 O.OOE+OO 
13 4 148 2.S7E-06 1.00E-10 1.33E-04 O.OOE+OO 
13 5 149 2.32E-06 1.00E-10 1.24E-04 O.OOE+OO 
13 6 150 2. 16E-06 1.00E-10 1.12E-04 O.OOE+OO 
13 7 151 2.03E-06 1.00E-10 1.10E-04 O.OOE+OO 
13 8 152 1.B9E-06 1.00E-10 1.0SE-04 O.OOE+OO 
13 9 153 1.7SE-06 1.00E-10 1.00E-04 O.OOE+OO 
13 10 154 1.63E-06 1.00E-10 9.54E-OS O.OOE+OO 
13 11 155 1.S1E-06 1.00E-10 9.01E-OS O.OOE+OO 
13 12 156 1.3BE-06 1.00E-10 B.46E-OS O.OOE+OO 
14 1 157 1.2SE-06 1.00E-10 7.84E-OS O.OOE+OO 
14 2 158 1.14E-06 1.00E-10 7.17E-OS O.OOE+OO 
14 3 159 1.03E-06 1.00E-10 6.73E-OS O.OOE+OO 
14 4 160 9.3SE-07 1.00E-10 6.27E-OS O.OOE+OO 
14 5 161 B.39E-07 1.00E-10 S.B3E-OS O.OOE+OO 
14 6 162 7.77E-07 1.00E-10 S.2BE-OS O.OOE+OO 
14 7 163 7. 32E-07 1.00E-10 S.21E-OS O.OOE+OO 
14 8 164 6.76E-07 1.00E-10 4.97E-OS O.OOE+OO 
14 9 165 6.20E-07 1.00E-10 4.74E-OS O.OOE+OO 
14 10 166 S.70E-07 1.00E-10 4.S1E-OS O.OOE+OO 
14 11 167 S.23E-07 1.00E-10 4.2SE-OS O.OOE+OO 
14 12 168 4. 76E-07 1.00E-10 4.00E-OS O.OOE+OO 
15 1 169 4.27E-07 1.00E-10 3.70E-OS O.OOE+OO 
15 2 170 3.90E-07 1.00E-10 3.39E-OS O.OOE+OO 
15 3 171 3.49E-07 1.00E-10 3.1BE-OS O.OOE+OO 
15 4 172 3.09E-07 1.00E-10 2.96E-OS O.OOE+OO 
15 5 173 2.71E-07 1.00E-10 2.7SE-OS O.OOE+OO 
15 6 174 2.S0E-07 1.00E-10 2.50E-OS O.OOE+OO 
15 7 175 2.2SE-07 1.00E-10 2.46E-OS O.OOE+OO 
15 8 176 1.99E-07 1.00E-10 2.3SE-OS O.OOE+OO 
15 9 177 1.77E-07 1.00E-10 2.24E-OS O.OOE+OO 
15 10 178 1.56E-07 1.00E-10 2.13E-OS O.OOE+OO 
15 11 179 1.36E-07 1.00E-10 2.01E-OS O.OOE+OO 
15 12 180 1.16E-07 1.00E-10 1.B9E-OS O.OOE+OO 
16 1 181 9. 93E-OB 1.00E-10 1.7SE-OS O.OOE+OO 
16 2 182 8.50E-OB 1.00E-10 1.60E-OS O.OOE+OO 
16 3 183 7.00E-OB 1.00E-10 1.S0E-OS O.OOE+OO 
16 4 184 S.SOE-OB 1.00E-10 1.40E-OS O.OOE+OO 
16 5 185 4.10E-OB 1.00E-10 1.30E-OS O.OOE+OO 
16 6 186 3.S0E-OB 1.00E-10 1.1BE-OS O.OOE+OO 
16 7 187 2.SSE-OB 1.00E-10 1.16E-OS O.OOE+OO 
16 8 188 1.70E-OB 1.00E-10 1.11E-OS O.OOE+OO 
16 9 189 9.50E-09 1.00E-10 1.0SE-05 O.OOE+OO 
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16 10 190 2.00E-09 1.00E-10 1.00E-OS O.OOE+OO 
16 11 191 1.00E-10 1.00E-10 9.47E-OS O.OOE+OO 
16 12 192 1.00E-10 1.00E-10 8.90E-OS O.OOE+OO 
17 1 193 1.00E-10 1.00E-10 8.24E-OS O.OOE+OO 
17 2 194 1.00E-10 1.00E-10 7.S4E-OS O.OOE+OO 
17 3 195 1.00E-10 1.00E-10 7.07E-OS O.OOE+OO 
17 4 196 1.00E-10 1.00E-10 S.S9E-OS O.OOE+OO 
17 5 197 1.00E-10 1.00E-10 S.12E-OS O.OOE+OO 
17 6 198 1.00E-10 1.00E-10 S.SSE-OS O.OOE+OO 
17 7 199 1.00E-10 1.00E-10 S.47E-OS O.OOE+OO 
17 8 200 1.00E-10 1.00E-10 S.22E-OS O.OOE+OO 
17 9 201 1.00E-10 1.00E-10 4.97E-OS O.OOE+OO 
17 10 202 1.00E-10 1.00E-10 4.73E-OS O.OOE+OO 
17 11 203 1.00E-10 1.00E-10 4.4SE-OS O.OOE+OO 
17 12 204 1.00E-10 1.00E-10 4.19E-OS O.OOE+OO 
18 1 205 1.00E-10 1.00E-10 3.89E-OS O.OOE+OO 
18 2 206 1.00E-10 1.00E-10 3.5SE-OS O.OOE+OO 
18 3 207 1.00E-10 1.00E-10 3. 33E-OS O.OOE+OO 
18 4 208 1.00E-10 1.00E-10 3.11E-OS O.OOE+OO 
18 5 209 1.00E-10 1.00E-10 2.90E-OS O.OOE+OO 
18 6 210 1.00E-10 1.00E-10 2.S2E-OS O.OOE+OO 
18 7 211 1.00E-10 1.00E-10 2.59E-OS O.OOE+OO 
18 8 212 1.00E-10 1.00E-10 2.4SE-OS O.OOE+OO 
18 9 213 1.00E-10 1.00E-10 2. 34E-OS O.OOE+OO 
18 10 214 1.00E-10 1.00E-10 2.24E-OS O.OOE+OO 
18 11 215 1.00E-10 1.00E-10 2.11E-OS O.OOE+OO 
18 12 216 1.00E-10 1.00E-10 1.97E-OS O.OOE+OO 
19 1 217 1.00E-10 1.00E-10 1.84E-OS O.OOE+OO 
19 2 218 1.00E-10 1.00E-10 1.S7E-OS O.OOE+OO 
19 3 219 1.00E-10 1.00E-10 1.58E-OS O.OOE+OO 
19 4 220 1.00E-10 1.00E-10 1.47E-OS O.OOE+OO 
19 5 221 1.00E-10 1.00E-10 1.37E-OS O.OOE+OO 
19 6 222 1.00E-10 1.00E-10 1.22E-OS O.OOE+OO 
19 7 223 1.00E-10 1.00E-10 1.22E-OS O.OOE+OO 
19 8 224 1.00E-10 1.00E-10 1.17E-OS O.OOE+OO 
19 9 225 1.00E-10 1.00E-10 1.11E-OS O.OOE+OO 
19 10 226 1.00E-10 1.00E-10 1.0SE-OS O.OOE+OO 
19 11 227 1.00E-10 1.00E-10 9.89E-07 O.OOE+OO 
19 12 228 1.00E-10 1.00E-10 9.32E-07 O.OOE+OO 
20 1 229 1.00E-10 1.00E-10 8.S3E-07 O.OOE+OO 
20 2 230 1.00E-10 1.00E-10 7.99E-07 O.OOE+OO 
20 3 231 1.00E-10 1.00E-10 7.51E-07 O.OOE+OO 
20 4 232 1.00E-10 1.00E-10 S.9SE-07 O.OOE+OO 
20 5 233 1.00E-10 1.00E-10 S.44E-07 O.OOE+OO 
20 6 234 1.00E-10 1.00E-10 5.72E-07 O.OOE+OO 
20 7 235 1.00E-10 1.00E-10 5.S9E-07 O.OOE+OO 
20 8 236 1.00E-10 1.00E-10 5.43E-07 O.OOE+OO 
20 9 237 1.00E-10 1.00E-10 S.13E-07 O.OOE+OO 
20 10 238 1.00E-10 1.00E-10 4.8SE-07 O.OOE+OO 
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20 11 239 1.00E-10 1.00E-10 4. 55E-07 O.OOE+OO 
20 12 240 1.00E-10 1.00E-10 4.27E-07 O.OOE+OO 
21 1 241 1.00E-10 1.00E-10 3. 92E-07 O.OOE+OO 
21 2 242 1.00E-10 1.00E-10 3.51E-07 O.OOE+OO 
21 3 243 1.00E-10 1.00E-10 3.24E-07 O.OOE+OO 
21 4 244 1.00E-10 1.00E-10 2. 97E-07 O.OOE+OO 
21 5 245 1.00E-10 1.00E-10 2.71E-07 O.OOE+OO 
21 6 246 1.00E-10 1.00E-10 2.50E-07 O.OOE+OO 
21 7 247 1.00E-10 1.00E-10 2.31E-07 O.OOE+OO 
21 8 248 1.00E-10 1.00E-10 2.20E-07 O.OOE+OO 
21 9 249 1.00E-10 1.00E-10 2.15E-07 O.OOE+OO 
21 10 250 1.00E-10 1.00E-10 2.15E-07 O.OOE+OO 
21 11 251 1.00E-10 1.00E-10 2. 14E-07 O.OOE+OO 
21 12 252 1.00E-10 1.00E-10 2.05E-07 O.OOE+OO 
22 1 253 1.00E-10 1.00E-10 2.03E-07 O.OOE+OO 
22 2 254 1.00E-10 1.00E-10 1.97E-07 O.OOE+OO 
22 3 255 1.00E-10 1.00E-10 1.99E-07 O.OOE+OO 
22 4 256 1.00E-10 1.00E-10 2.00E-07 O.OOE+OO 
22 5 257 1.00E-10 1.00E-10 2.01E-07 O.OOE+OO 
22 6 258 1.00E-10 1.00E-10 1.87E-07 O.OOE+OO 
22 7 259 1.00E-10 1.00E-10 1.95E-07 O.OOE+OO 
22 8 260 1.00E-10 1.00E-10 1.96E-07 O.OOE+OO 
22 9 261 1.00E-10 1.00E-10 1.96E-07 O.OOE+OO 
22 10 262 1.00E-10 1.00E-10 1.96E-07 O.OOE+OO 
22 11 263 1.00E-10 1.00E-10 1.95E-07 O.OOE+OO 
22 12 264 1.00E-10 1.00E-10 1.95E-07 O.OOE+OO 
23 1 265 1.00E-10 1.00E-10 1.93E-07 O.OOE+OO 
23 2 266 1.00E-10 1.00E-10 1.88E-07 O.OOE+OO 
23 3 267 1.00E-10 1.00E-10 1.90E-07 O.OOE+OO 
23 4 268 1.00E-10 1.00E-10 1.91E-07 O.OOE+OO 
23 5 269 1.00E-10 1.00E-10 1.92E-07 O.OOE+OO 
23 6 270 1.00E-10 1.00E-10 1.79E-07 O.OOE+OO 
23 7 271 1.00E-10 1.00E-10 1.86E-07 O.OOE+OO 
23 8 272 1.00E-10 1.00E-10 1.87E-07 O.OOE+OO 
23 9 273 1.00E-10 1.00E-10 1.87E-07 O.OOE+OO 
23 10 274 1.00E-10 1.00E-10 1.87E-07 O.OOE+OO 
23 11 275 1.00E-10 1.00E-10 1.86E-07 O.OOE+OO 
23 12 276 1.00E-10 1.00E-10 1.86E-07 O.OOE+OO 
24 1 277 1.00E-10 1.00E-10 1.84E-07 O.OOE+OO 
24 2 278 1.00E-10 1.00E-10 1.79E-07 O.OOE+OO 
24 3 279 1.00E-10 1.00E-10 1.80E-07 O.OOE+OO 
24 4 280 1.00E-10 1.00E-10 1.81E-07 O.OOE+OO 
24 5 281 1.00E-10 1.00E-10 1.82E-07 O.OOE+OO 
24 6 282 1.00E-10 1.00E-10 1.70E-07 O.OOE+OO 
24 7 283 1.00E-10 1.00E-10 1.nE-07 O.OOE+OO 
24 8 284 1.00E-10 1.00E-10 1.78E-07 O.OOE+OO 
24 9 285 1.00E-10 1.00E-10 1.78E-07 O.OOE+OO 
24 10 286 1.00E-10 1.00E-10 1.79E-07 O.OOE+OO 
24 11 287 1.00E-10 1.00E-10 1.78E-07 O.OOE+OO 

Page 6 



24 12 288 1.00E-10 1.00E-10 1.78E-07 O.OOE+OO 
25 1 289 1.00E-10 1.00E-10 1.76E-07 O.OOE+OO 
25 2 290 1.00E-10 1.00E-10 1.71E-07 O.OOE+OO 
25 3 291 1.00E-10 1.00E-10 1.72E-07 O.OOE+OO 
25 4 292 1.00E-10 1.00E-10 1.73E-07 O.OOE+OO 
25 5 293 1.00E-10 1.00E-10 1.74E-07 O.OOE+OO 
25 6 294 1.00E-10 1.00E-10 1.62E-07 O.OOE+OO 
25 7 295 1.00E-10 1.00E-10 1.69E-07 O.OOE+OO 
25 8 296 1.00E-10 1.00E-10 1.70E-07 O.OOE+OO 
25 9 297 1.00E-10 1.00E-10 1.70E-07 O.OOE+OO 
25 ' 10 298 1.00E-10 1.00E-10 1.71E-07 O.OOE+OO 
25 11 299 1.00E-10 1.00E-10 1.70E-07 O.OOE+OO 
25 12 300 1.00E-10 1.00E-10 1.70E-07 O.OOE+OO 
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Table 6. Calculation of Dilution Term: 

1. Dilution Factor: 1 + KidilL 
K = Hydraulic conductivity 
i = Hydraulic gradient 
d = Depth of mixing in ground water 
I = Infiltration rate to aquifer 
L = Length of contaminant source area 

2. NIROP data (from Remedial Investigation Report for 
the Soils Operable Unit at the Naval Industrial Ordnance 

Plant. September. 1993) 

K = 662256 cmJyr 
i = 0.0005 cmJcm 
d = 12.5 feet* 
I = 16.7 cmJyr* 
L = 24384 cm 

KidllL =(662256)(0.0005)(381)/(16.7)(24384) = 1.31 



Table 7. Calculation of Soli Cleanup Numbers 



Fig. 1. ~ctual Contaminant Concentrations in OU2 Soil (1991 data). 
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Fig. 2. Predicted Leachate at 20 ft (water table) versus Time 
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Fig. 4. Predicted TCE Leachate at 20 ft (water table) versus Time 
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A TIACHMENT 1 

Specific soil and chemical SESOIL model input values 



...... MONTIll.. Y SESOIL MODEL OPERATION * .. * .. 
MONTIll.. Y SITE SPECIFIC SIMULATION 

REGION MINN-ST PAUL WSO AP 
SOIL TYPE sand 
COMPOUND TCE 
WASHLOAD DATA : 
APPLICATION AREA: NIROP TCE: Actual Site Concentrations by Depth 

GENERAL INPUT PARAMETERS 

- SOIL INPUT PARAMETERS -

SOIL DENSITY (G/CM**3): 1.60 
INTRlNSIC PERMEABILITY (CM"2): .000 
DISCONNECTEDNESS INDEX (-): 4.70 
POROSITY (-): .400 
ORGANIC CARBON CONTENT (%): 1.00 
CATION EXCHANGE CAPACITY (MILLI EQJI00G DRY SOIL): .000 
FREUNDLICH EXPONENT (-): 1.00 
1 

- CHEMICAL INPUT PARAMETERS -

SOLUBILITY (UGIML): .110E+04 
DIFFUSION COEFFICIENT IN AIR (CM**21SEC): .810E-Ol 
HENRYS LAW CONSTANT (M"3-A TMlMOLE): . 117E-0 1 
ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC): 171. 
ADSORPTION COEFFICIENT ON SOIL (K): .000 
MOLECULAR WEIGHT (GIMOL): 131. 
VALENCE (-): .000 
NEUTRAL HYDROLYSIS CONSTANT (IDAY): 
BASE HYDROLYSIS CONSTANT (LIMOL-DA Y): 
ACID HYDROLYSIS CONSTANT (LIMOL-DA Y): 
DEGRADATION RATE IN MOISTURE (IDA Y): 
DEGRADA TION RATE ON SOIL (IDA Y): 
LIGAND-POLLUTANT STABILITY CONSTANT (-): 
NO. MOLES LIGANDIMOLE POLLUTANT (-): 
LIGAND MOLECULAR WEIGHT (GIMOL): 

- APPLICATION INPUT PARAMETERS-

NUMBER OF SOIL LAYERS: 4 
YEARS TO BE SIMULATED: 2S 
AREA (CM**2): 0.410E+08 

.000 
.000 
.000 

.000 
.000 

.000 
.000 

.000 

APPLICATION AREA LATITUDE (DEG.): 44.9 
SPILL (1) OR STEADY APPLICATION (0): 0 
MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GWR. CONC.: 0 



INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0) 1 
DEPTIIS (CM): 91. 0.15E+03 0.12E+03 0.24E+03 
NUMBER OF SUBLA YERSILA YER 10 10 10 10 
PH (CM): 0.00 0.00 0.00 0.00 
INTRINSIC PERMEABILITIES (CM"2): . 0.10E-07 0.10E-07 0.10E-07 0.10E-07 
KDEL RATIOS (-): 1.0 1.0 1.0 
KDES RATIOS (-): 1.0 1.0 1.0 
OC RATIOS (-): 0.54 0.26 0.23 
CEC RATIOS (-): 1.0 1.0 1.0 
FRN RATIOS(-): 1.0 1.0 1.0 
i\DS RATIOS(-): 1.0 1.0 1.0 
1 

YEAR - 1 MONTIll. Y INPUT PARAMETERS 

- CLIMATIC INPUT PARAMETERS -

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL 
AUG SEP 

TEMP. (DEG q 8.830 -0.830 -8.780 -12.390 -9.940 -3.280 6.000 12.610 17.890 20.830 
19.830 14.280 

CLOUD CVR (FRAC.) 0.550 0.700 0.600 0.700 0.600 0.600 0.600 0.600 0.600 
0.500 0.550 0.600 
REI.. HUM.(FRAC.) 0.700 0.800 0.750 0.750 0.750 0.700 0.650 0.650 0.700 0.700 

0.700 0.700 
ALBEDO (-) 0.160 0.240 0.280 0.280 0.280 0.300 0.190 0.160 0.160 0.160 

0.160 0.160 
EV APOT. (CMlDA y) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 

PRECIP. (CM) 4.790 3.680 0.500 0.500 0.500 10.260 5.320 8.210 9.950 8.950 
9.070 6.110 

M.TIME RAIN(DAYS) 0.460 0.530 0.480 0.460 0.470 0.610 0.510 0.400 0.330 
0.250 0.320 0.370 
M. STORM NO. (-) 3.440 3.030 2.780 2.340 2.170 3.830 4.690 6.630 6.800 5.600 

5.890 5.220 
M. SEASON (DAYS) 30.400 30.400 30.400 30.400 30.400 30.400 30.400 30.400 30.400 

30.400 30.400 30.400 

INITIAL POLLUTANT CONCENTRATIONS IN UGIML.INPUT FOR MONTH 1 OF YEAR 1 

LAYER 1: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UG/ML) 3.40E-02 3.40E-02 3.40E-02 3.40E-02 3.40E-02 3.40E-02 3.40E-02 3.40E-
02 3.40E-02 3.40E-02 

LAYER 2: 
SUBLAYER 2 3 4 5 6 7 8 9 10 



INITIAL CONC. (UG/ML) 8.80E-02 8.80E-02 8.80E-02 8.80E-02 8.80E-02 7.26E+OO 7.26E+OO 
7.26E+OO 7.26E+OO 7.26E+OO 

LAYER 3: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UG/ML) 1.10E+OI 1.10E+OI 1.10E+OI 1.l0E+OI 8.00E-03 8.00E-03 8.00E-03 
8.00E-03 8.00E-03 8.00E-03 

LAYER 4: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UG/ML) 2.10E-02 2.lOE-02 2.10E-02 1.l0E-02 1.l0E-02 1.l0E-02 3.20E-03 3.20E-
03 3.20E-03 320E-03 



•••••• MONnn.. Y SESOIL MODEL OPERATION ...... 
MONTIll.. Y SITE SPECIFIC SIMULATION 

REGION MINN-ST PAUL WSO AP 
SOIL TYPE sand 
COMWOUND DCE 
WASm.OAD DATA : 
APPLICATION AREA: NIROP DCE: Actual soil concentrations by depth 

GENERAL INPUT PARAMETERS 

-- SOIL INPUT PARAMETERS --

SOIL DENSITY (G/CM"3): 1.60 
INTRINSIC PERMEABILITY (CM**2): .000 
DISCONNECTEDNESS INDEX (-): 4.70 
POROSITY (-): .400 
ORGANIC CARBON CONTENT (%): 1.00 
CATION EXCHANGE CAPACITY (MILLI EQJI00G DRY SOIL): .000 
FREUNDLICH EXPONENT (-): 1.00 
1 

-- CHEMICAL INPUT PARAMETERS -

SOLUBILITY (UG/ML): 600. 
DIFFUSION COEFFICIENT IN AIR (CM**21SEC): .790E-Ol 
HENRYS LAW CONSTANT (M··3-A TMlMOLE): .532E-02 
ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC): 94.0 
ADSORPTION COEFFICIENT ON SOIL (K): .000 
MOLECULAR WEIGHT (GIMOL): 96.9 
VALENCE (-): .000 
NEUTRAL HYDROLYSIS CONSTANT (IDA Y): 
BASE HYDROLYSIS CONSTANT (LIMOL-DA Y): 
ACID HYDROLYSIS CONSTANT (LIMOL-DAY):. 
DEGRADATION RATE IN MOISTURE (IDA Y): 
DEGRADA TION RATE ON SOIL (IDA Y): 
LIGAND-POLLUTANT STABILITY CONSTANT (-): 
NO. MOLES LIGANDIMOLE POLLUTANT (-): 
LIGAND MOLECULAR WEIGHT (GIMOL): 

- APPLICATION INPUT PARAMETERS -

NUMBER OF SOIL LAYERS: 4 
YEARS TO BE SIMULATED: 25 
AREA (CM"2): 0.410E+08 

.000 
.000 
.000 

.000 
.000 

.000 
.000 

.000 

APPLICATION AREA LATITUDE (DEG.): 44.9 
SPILL (1) OR STEADY APPLICATION (0): 0 
MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GWR. CONC.: 0 



:'f. 0':; 

INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0) 1 
DEPTHS (CM): 91. 0.ISE+03 0.12E+03 0.24E+03 
NUMBER OF SUBLAYERSILAYER 10 10 10 10 
PH (CM): 0.00 0.00 0.00 0.00 
INTRINSIC PERMEABILITIES (CM**2): 0.IOE-07 0.IOE-07 0.IOE-07 0.IOE-07 
KDEL RATIOS (-): 1.0 1.0 1.0 
KDES RATIOS (-): 1.0 1.0 1.0 
OC RATIOS (-): 0.54 0.26 0.23 
CEC RATIOS (-): 1.0 1.0 1.0 
FRN RATIOS(-): 1.0 1.0 1.0 
ADS RATIOS(-): 1.0 1.0 1.0 
1 

YEAR - 1 MONTIU.. Y INPUT PARAMETERS 

- CLIMATIC INPUT PARAMETERS -

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG 
SEP 

TEMP. (DEG C) 8.830 -0.830 -8.780 -12.390 -9.940 -3.280 6.000 12.610 17.890 20.830. 
19.830 14.280 
CLOUD CVR (FRAC.) 0.550 0.700 0.600 0.700 0.600 0.600 0.600 0.600 0.600 

0.500 0.550 0.600 
REI... HUM.(FRAC.) 0.700 0.800 0.7S0 0.7S0 0.750 0.700 0.6S0 0.6S0 0.700 0.700 
0.700 0.700 
ALBEDO (-) 0.160 0.240 0.280 0.280 0.280 0.300 0.190 0.160 0.160 0.160 

0.160 0.160 
EV APOT. (CMlDA y) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

0.000 0.000 

PRECIP. (eM) 4.790 3.680 0.500 0.500 0.500 10.260 5.320 8.210 9.950 8.950 
9.070 6.110 
M.TIME RAJN(DAYS) 0.460 0.530 0.480 0.460 0.470 0.610 0.510 0.400 0.330 

0.250 0.320 0.370 
M. STORM NO. (-) 3.440 3.030 2.780 2.340 2.170 3.830 4.690 6.630 6.800 5.600 

5.890 5.220 
M. SEASON (DAYS) 30.400 30.400 30.400 30.400 30.400 30.400 30.400 30.400 30.400 

30.400 30.400 30.400 

INITIAL POLLUTANT CONCENTRATIONS IN UGIML,INPUT FOR MONTH 1 OF YEAR 1 

LAYER 1: 
SUBLA YER 1 2 3 4 S 6 7 8 9 10 

INITIAL CONe. (UGIML) 4.80E-03 4.80E-03 4.80E-03 4.80E-03 4.80E-03 4.80E-03 4.80E-03 4.80E-
03 4.80E-03 4.80E-03 

LAYER 2: 
SUBLAYER 2 345 6 7 8 9 10 

~o 
I 



INITIAL CONC. (UG/ML) 5.10E-02 5.10E-02 5.10E-02 5.10E-02 5.10E-02 2.05E+Ol 2.05E+OI 
2.0SE+O 1 2.0SE+O 1 2.0SE+O 1 

LAYER 3: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UG/ML) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 1.30E-02 1.30E-02 
1.30E-02 1.30E-02 1.30E-02 

LAYER 4: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UG/ML) O.OOE+OO O.OOE+OO O.OOE+OO 9.60E-03 9.60E-03 9.60E-03 1.10E-Ol 1.10E-
01 1.1 OE-O 1 1.1 OE-O 1 



...... MONTIIL Y SESOIL MODEL OPERA nON ...... 
MONTHLY SITE SPECIFIC SIMULA nON 

REGION MINN-ST PAUL WSO AP 
SOIL TYPE sand 
COMPOUND TCA 
WASm..OAD DATA : 
APPLICA nON AREA: NIROP TCA: Actual soil concentration by depth 

GENERAL INPUT PARAMETERS 

- SOIL INPUT PARAMETERS -

SOIL DENSITY (G/CM··3): 1.60 
INTRINSIC PERMEABll.ITY (CM··2): .000 
DISCONNECTEDNESS INDEX (-): 4.70 
POROSITY (-): .400 
ORGANIC CARBON CONTENT (%): 1.00 
CATION EXCHANGE CAPACITY (MILLI EQJIOOG DRY SOll.): .000 
FREUNDLICH EXPONENT (-): 1.00 
1 

- CHEMICAL INPUT PARAMETERS -

SOLUBll.ITY (UG/ML): . 149E+04 
DIFFUSION COEFFICIENT IN AIR (CM"21SEC): .800E-Ol 
HENRYS LA W CONSTANT (M··3-A TMlMOLE): .408E-02 
ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC): 126. 
ADSORPTION COEFFICIENT ON SOll. (K): .000 
MOLECULAR WEIGHT (GIMOL): 133. 
VALENCE (-): .000 
NEUTRAL HYDROLYSIS CONSTANT (IDA Y): 
BASE HYDROL YSIS CONSTANT (LIMOL-DA Y): 
ACID HYDROLYSIS CONSTANT (LIMOL-DA Y): 
DEGRADA nON RATE IN MOISTIJRE (IDA Y): 
DEGRADA nON RATE ON SOll. (IDA Y): 
LIGAND-POLLUTANT STABll.ITY CONSTANT (-): 
NO. MOLES LIGANDIMOLE POLLUTANT (-): 
LIGAND MOLECULAR WEIGHT (GIMOL): 

- APPLICA nON INPUT PARAMETERS -

NUMBER OF SOll. LAYERS: 4 
YEARS TO BE SIMULATED: 25 
AREA (CM··2): 0.410E+08 

.000 
.000 
.000 

.000 
.000 

.000 
.000 

.000 

APPLICA nON AREA LA TI11JDE (DEG.): 44.9 
SPILL (1) OR STEADY APPLICA nON (0): 0 

30 of'" 



MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GWR. CONC.: 0 
INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0) 1 
DEPTHS (CM): 91. 0.15E+03 0.12E+03 0.24E+04 
NUMBEROFSUBLAYERSILAYER 10 10 10 10 
PH (CM): 0.00 0.00 0.00 0.00 
INTRINSIC PERMEABILITIES (CMU 2): 0.10E-07 0.10E-07 0.10E-07 0.10E-07 
KDEL RATIOS (-): 1.0 1.0 1.0 
KDES RATIOS (-): 1.0 1.0 1.0 
OC RATIOS (-): 0.54 0.26 0.23 
CEC RATIOS (-): 1.0 1.0 1.0 
FRN RATIOS(-): 1.0 1.0 1.0 
ADS RA TIOS( -): 1.0 1.0 1.0 
1 

YEAR - 1 MONTIll.. Y INPUT PARAMETERS 

- CLIMATIC INPUT PARAMETERS -

JI or 7 0 

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG 
SEP 

TEMP. (DEG C) 8.830 -0.830 -8.780 -12.390 -9.940 -3.280 6.000 12.610 17.890 20.830 
19.830 14.280 
CLOUD CVR (FRAC.) 0.550 0.700 0.600 0.700 0.600 0.600 0.600 0.600 0.600 

0.500 0.550 0.600 
REI... HUM.(FRAC.) 0.700 0.800 0.750 0.750 0.750 0.700 0.650 0.650 0.700 0.700 

0.700 0.700 
ALBEDO (-) 0.160 0.240 0.280 0.280 0.280 0.300 0.190 0.160 0.160 0.160 
0.160 0.160 
EV APOT. (CMlDA y) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 

PRECIP. (CM) 4.790 3.680 0.500 0.500 0.500 10.260 5.320 8.210 9.950 8.950 
9.070 6.110 
M. TIME RAIN(DAYS) 0.460 0.530 0.480 0.460 0.470 0.610 0.510 0.400 0.330 
0.250 0.320 0.370 
M. STORM NO. (-) 3.440 3.030 2.780 2.340 2.170 3.830 4.690 6.630 6.800 5.600 

5.890 5.220 
M. SEASON (DAYS) 30.400 30.400 300400 30.400 30.400 30.400 30.400 30.400 30.400 

300400 300400 300400 

INITIAL POLLUTANT CONCENTRATIONS IN UGJML,INPUT FOR MONTH 1 OF YEAR 1 

LAYER 1: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UGJML) 320E-03 3.20E-03 3.20E-03 3.20E-03 3.20E-03 3.20E-03 320E-03 3.20E-
03 3.20E-03 320E-03 

LAYER 2: 
SUBLAYER 2 3 4 5 6 7 8 9 10 



INITIAL CONC. (UG/ML) l.30E-02 l.30E-02 1.30E-02 l.30E-02 l.30E-02 5.61E+OO 5.61E+OO 
5.61E+OO 5.61E+OO 5.61E+OO 

LAYER 3: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UQ/ML) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 

LAYER 4: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UG/ML) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
O.OOE+OO O.OOE+OO O.OOE+OO 



...... MONTHLY SESOIL MODEL OPERATION ...... 
MONTHLY SITE SPECIFIC SIMULATION 

REGION MINN-ST PAUL WSO AP 
SOIL TYPE sand 
COMPOUND PCE 
WASm..OAD DATA : 
APPLICATION AREA: NIROP PCE: Actual soil concentrations by depth 

GENERAL INPUT PARAMETERS 

- SOIL INPUT PARAMETERS -

SOIL DENSITY (G/CM"3): 1.60 
INTRINSIC PERMEABILITY (CM"2): .000 
DISCONNECTEDNESS INDEX (-): 4.70 
POROSITY (-): .400 
ORGANIC CARBON CONTENT (%): 1.00 
CATION EXCHANGE CAPACITY (MILLI EQJI00G DRY SOIL): .000 
FREUNDLICH EXPONENT (-): 1.00 
1 

- CHEMICAL INPUT PARAMETERS -

SOLUBILITY (UG/ML): 150. 
DIFFUSION COEFFICIENT IN AIR (CM**2/SEC): .720E-O I 
HENRYS LAW CONSTANT (M**3-ATMlMOLE): .287E-Ol 
ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC): 279. 
ADSORPTION COEFFICIENT ON SOIL (K): .000 
MOLECULAR WEIGHT (GIMOL): 166. 
VALENCE (-): .000 
NEUTRAL HYDROLYSIS CONSTANT (IDA V): 
BASE HYDROLYSIS CONSTANT (UMOL-DA Y): 
ACID HYDROLYSIS CONSTANT (UMOL-DA Y): 
DEGRADATION RATE IN MOISTIJRE (IDA Y): 
DEGRADATION RATE ON SOIL (IDA Y): 
LIGAND-POLLUTANT STABILITY CONSTANT (-): 
NO. MOLES LIGANDIMOLE POLLUTANT (-): 
LIGAND MOLECULAR WEIGHT (GIMOL): 

- APPLICATION INPUT PARAMETERS -

NUMBER OF SOIL LAYERS: 4 
YEARS TO BE SIMULATED: 25 
AREA (CM"2): 0.410E+08 

.000 
.000 
.000 

.000 
.000 

.000 
.000 

.000 

APPLICATION AREA LATITUDE (DEG.): 44.9 
SPILL (1) OR STEADY APPLICATION (0): 0 



MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GWR.. CONC.: 0 
INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0) 1 
DEPTHS (CM): 91. 0.lSE+03 0.12E+03 0.24E+03 
NUMBEROFSUBLAYERSILAYER 10 10 10 10 
PH (CM): 0.00 0.00 0.00 0.00 
INTRINSIC PERMEABILITIES (CM**2): 0.lOE-07 0.10E-07 0.10E-07 0.lOE-07 
KDEL RATIOS (-): 1.0 1.0 1.0 
KDES RATIOS (-): 1.0 1.0 1.0 
OC RATIOS (-): 0.54 0.26 0.23 
CEC RATIOS (-): 1.0 1.0 1.0 
FRN RATIOS(-): 1.0 1.0 1.0 
ADS RATIOS(-): 1.0 1.0 1.0 
1 

YEAR - 1 MONTHLY INPUT PARAMETERS 

- CLIMATIC INPUT PARAMETERS -

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG 
SEP 

TEMP. (DEG q 8.830 -0.830 -8.780 -12.390 -9.940 -3.280 6.000 12.610 17.890 20.830 
19.830 14.280 
CLOUD CVR (FRAC.) 0.550 0.700 0.600 0.700 0.600 0.600 0.600 0.600 0.600 

0.500 0.550 0.600 
REL. HUM.(FRAC.) 0.700 0.800 0.750 0.750 0.750 0.700 0.650 0.650 0.700 0.700 
0.700 0.700 
ALBEDO (-) 0.160 0.240 0.280 0.280 0.280 0.300 0.190 0.160 0.160 0.160 

0.160 0.160 
EV APOT. (CMlDA y) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 .0.000 0.000 0.000 
0.000 0.000 

PRECIP. (CM) 4.790 3.680 0.500 0.500 0.500 10.260 5.320 8.210 9.950 8.950 
9.070 6.110 
M.TIME RAIN(DAYS) 0.460 0.530 0.480 0.460 0.470 0.610 0.510 0.400 0.330 

0.250 0.320 0.370 
M. STORM NO. (-) 3.440 3.030 2.780 2.340 2.170 3.830 4.690 6.630 6.800 5.600 
5.890 5.220 
M. SEASON (DAYS) 30.400 30.400 30.400 30.400 30.400 30.400 30.400 30.400 30.400 

30.400 30.400 30.400 

INITIAL POLLUTANT CONCENTRATIONS IN UGIML,INPUT FOR MONTH 1 OF YEAR 1 

LAYER 1: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UGIML) 4.80E-03 4.80E-03 4.80E-03 4.80E-03 4.80E-03 4.80E-03 4.80E-03 4.80E-
03 4.80E-03 4.80E-03 

LAYER 2: 
SUBLAYER 2 3 4 5 6 7 8 9 10 



INITIAL CONC. (UG/ML) 1.l0E-02 1.l0E-02 1.l0E-02 1.l0E-02 1.l0E-02 9.90E-02 9.90E-02 9.90E-
02 9.90E-02 9.90E-02 

LAYER 3: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UG/ML) 5.80E-02 5.80E-02 5.80E-02 5.80E-02 5.80E-02 3.20E-03 3.20E-03 3.20E-
03 3.20E-03 3.20E-03 

LAYER 4: 
SUBLA YER 1 2 3 4 5 6 7 8 9 10 

INITIAL CONC. (UG/ML) 3.20E-03 3.20E-03 3.20E-03 6.20E-02 620E-02 620E-02 9.60E-03 9.60E-
03 9.60E-03 9.60E-03 

5'5 6F 7 0 
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TO: DISTRIBUTION 

Reference: 

Subject: 

CLEAN Contract No. N62467-94-D-OBBB 
Contract Task Order No. 0003 

Naval Industrial Reserve Ordnance Plant, Fridley, Minnesota 
OU3 RifFS 
January 9, 1997 Telephone Conference Call Summary 

Foster Plaza VII 
hn 1 Andersen Drive 

Pitt"'bur~h. PA 15220-27-l5 

(-l12) lJ21-7090 
FAX: (-l12) 921--l0-l0 

As directed by the Navy, per reference contract, attached are minutes from the January 9, 1997 
telephone conference call to discuss the development 01 soil cleanup numbers which are 
based on the protection of groundwater. 

Please contact me at (412) 921-7217 if you have any questions or comments. 

~:::L'-rt. 
lMa:k.T. perry,P.E. ' ' ."4 
Task Order Manager ( 

MTP/dt 

Enclosure 

Distribution 
Scott Glass, SOUTHNAVFACENGCOM 
Tom Bloom, U.S.EPA 
Dave Douglas, MPCA 
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Discussion Topic 

TELEPHONE CONFERENCE CALL SUMMARY 

Naval Industrial Reserve Ordnance Plant (NIROP) Fridley 
Operable Unit 3 (OU3) 

Remedial Investigation/Feasibility Study (RI/FS) 

• Development of soil cleanup numbers which are based on the protection of groundwater. 

January 9, 1997 

Participants 

Scott Glass 

Dave Douglas 
John Betcher 
Mark Ferrey 
Rick Jolley 
Lifeng Guo 
Mark Perry 
J.D. Chiou 

Agenda 

Southern Division Naval Facilities Engineering Command 
(SOUTHNAVFACENGCOM) 
Minnesota Pollution Control Agency (MPCA) 
MPCA 
MPCA 
MPCA 
MPCA 
Brown & Root Environmental (B&R Environmental) 
B&R Environmental 

1. Selection of the representative hydraulic conductivity and groundwater gradient. 
2. Calculation of groundwater mixing depth. 
3. Partitioning between dissolved and solid phases in the saturated zone. 
4. Necessary justifications for constituent-specific decay half life. 
5. Calculation of cleanup numbers for other OU2 COCs. 
6. Calculation of cleanup numbers for soils beneath the building. 

Discussion Outcomes 

1. The MPCA will review groundwater flow rates cited in the Feasibility Study Addendum 
Report for the Remedial Investigation/Feasibility Study dated August 1988 by RMT, Inc. 
and the Evaluation of Groundwater Containment System Effectiveness dated July 1996 
by RMT, Inc. to determine if the use of a higher flow rate is warranted. 

2. The groundwater mixing depth will be 12.5 feet. 

3. The MPCA will use the Analytical Transient, One-, Two-, and Three-Dimensional Model 
(AT123D) to incorporate partitioning between dissolved and solid phases in the saturated 
zone. 

4. The MPCA requires microcosm studies to justify the incorporation of decay rates. 



5. The calculation of cleanup numbers for OU2 contaminants of concern (COCs) other than 
PCE, TCE, DCE and TCA is not necessary. 

6. The calculation of cleanup numbers for soils beneath the main industrial plant building 
will be deferred until soil data from that area is obtained. 



JAN-23-1997 

From: 
To: 
Subject: 
Date: 

MN. PCA GWSW 

/t-TTN ~ )A..Mk :?E~? 

Mall Delivery Subsystem 
.mferrey 
Returned mail: Host unknown 
Thursday, January 23, 1997 12:03PM 

Thanks for the reply. Mark. All good questions. 

White this is our draft policy (the edge of the source area), the Tier 3 
level of modeling is meant to open these assumptions to disCUS$ion. 

One major point to recognize is that we are discussing OU2 soils in the 
context of leaching to groundwater as a source area. This distinguishes our 
discussion of this point of compliance from OU1. since in that case we are 
talking about containment. For OU2. we are trying to ascertain the risk the 
soils pose as a source of contamination to the groundwater, so feel the area 
boundaries as the 'compliance' point is accurate and reasonable in this 
context. In other words, the point of compliance for these soils at this 
site and other sites is where the contaminated soils contribute to ground 
water contamination. whereas the point of compliance for ground water is the 
NIROP property line as stated in the ROD. This remedy was always viewed as 
an interim response to prevent ground water from getting in the Mississippi 
River and from there into the intake of the Minneapolis water supply. 

John took a look at the groundwater data used in the dilution· terms. We 
baSically agree that there is an argument to be made to increase the 

.groundwater velocity as long as the pumping AT -4 continues. John finds 
that, without pumping AT-4, the velocity under OU2 is 19 ft/year using data 
in the July 1988 report. (gradient measured between 1 -S and 3-S; gradient = 
0.00017 and a geometric mean of the hydraulic conductivity;: 94 ft/day). 
With pumping. John calculated the gradient 8S 0.005 and the same hydraulic 

conductivity of 94 ft/day. the velocity is· 573 ft/yr. 

We recommend using the pumping induced gradient to calculate the velocity 
term in the dilution factor. with the caveat that if AT-4 is stopped. the 
cleanup number calculated from the lower dilution term be used to revisit 
the remedy for OU2. 

2. With regard to the monthly "exposure" points. we are using this 
information to determine whether leaching results in exceedences of the Mel 
or HRL (ARAR) after the appropriate dilution. The Minnesota Dept. of Health 
HRLs ARE risk assessment numbers; the policy thatwB are following - for 
the purpose of back-calculating from groundwater concentrations· is to take 
that peak concentnltion as indication that a problem Bxi&ts in the soil as a 
source of contamination to ground water. So we do not agree that a "risk 

~ r; ,)"" 
F7,-c #·3./ 

assessment" is needed for this maner, because the groundwater HRls serve us in this regard. 

Mark 

From: Mark Perry 
To: mferrey 
Subject: RE: Dilution rate. 
Date: Monday, January 13. 1997 1 :09PM 
Priority: High 

Mark. 

Usually, we develop soil cleanup numbers based on groundwater/compliance 
points ranging from edge of the surface source area, edge of existing plume. 

Page' 
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nearest groundwater discharge point, property line, to existing or potential 

future drinking water well locations. For Fridley, we ran the numbers at 
both the edge of the surface source area and at the property line. We would 

prefer the use of the property line, because -we cannot control groundwater 
use beyond that point (and the property line appears to be the OU, 
compliance boundary), however we know that the MPCA required the use of the 
edge of the surface source area when the numbers were developed for OU2. Is 

this MPCA policy that is not open for discussion? 

There is another issue that we did not discuss. The issue is groundwater 
exposure time frame. The MPCA used the simulated maximum monthly 
groundwater concentrations to back calculate soil cleanup numbers. One 
month Is a relatively short time frame in typical human health risk 
assessment calculations. Would the MPCA consider the use of a maximum 
lifetime (or any other time frame between one month and a lifetime) average 
exposure concentration? 

Thanks, 

Mark. 

From: mferrey 
To: mark perry 
Subject: Dilution rate. 
Date: Friday, January 10, 1997 1': 11 AM 

Mark, we are looking at the reference that J 0 recommended and agree that 
there is some justification for increasing the flow rate for groundwater 
velocity. Need to talk to a couple of others before letting you know what 
we agree to -
Are we in agreement that the compliance boundary is the vertical boundary of 

the source area? I'm not sure that we discussed this during our mesting. 
Thus, we are looking at the dilution term under the OU2 source area only· 

not the entire site. 

Mark 
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DEPARTMENT: POLLUTION CONTROL AGENC 

DATE: January 10, 1997 

TO: Mark Ferrey 

FROM; John Betcher - Site Hydrogeologist 

PHONE; 612-296-7821 

Office Memorandu 
-, "'~ , J .. I '.,. .... J - :::,),' 

I_ If:\' .' I 

SUBJECT; Avera&e Linear Grgund Water Ve]odtr for Soil LagbiD~ Model 

Mark - I've calculated the &'Verage linear velocities for shallow ground water for Area A in the 
North 40 at the NavylNIROP site in Fridley, MN. I have calculated the velocity 2 ways. The 
first 15 from 1988 equipotential maps constructed for pre-pumping conditions. Tile second was 
calculated for the data contained in the 1995 Annual Report for Ground Water which includes 
equipotential maps which 8RI influenced by pumping of shallovi ground water re::overy well AT-
4, which is part of the ground water recovery system that is part of the QUI Ground WatJ:r 
remedy. The resulting average linear velocities are quite different due to the changes in gradient 
due to pumping. 

P[e-Pumpin~ Ayeraie Linear velocjtr for Shallgw Ground Water 

FOT this calculation I used data. from the Addendum to the Remedial Inyesti~atiol! R~rt for the 
Remedial InvestiatignlFeuibjJity Study at the NIRQp. Fridley dated July 1988. The gradient 
was calculated from Figure 5-5 of the document and was measured between weI!:; l-S and well 
3-S. The resulting gradient is 0.00017. Although the in-situ permeability tests Oll five shallow 
wells yielded a range of hydraulic conductivity's of between 16 - 540 ft/day the geometric mean 
was used which is 94 ftlday. A porosity of 0.30 was used. The calculation is as follows: 

y ... 94 ftJday 0.12 feet :l =- 19.44 ft/year 
030 700 feet 

The velocity of shallow ground water may be faster or slower than the calculated average linear 
velocity due to the wide range in mcas\l1"ed hydraulic conductivities. 
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Page 2 

Pumpins Conditigns 

For this calculation 1 used data from the Annual Mgpj1nrjne Repgrt for] 995 - Groundwater 
Extraction and Pretreatment System dated August 1995. The gradient was calculated from 
Figure 4-1 of the document and was measw-ed between wells l-S and weU3-S. The resulting 
gradient is O.OOS. Although the in-situ permeability tests on five shallow wells yielded a range 
of hydraulic conductivity's ofbetween 16 - 540 ft/daythe geometric mean was \Ised which is 94 
ftlday. A porosity oiO.30 was used. The calculation is as follows: 

:I=K..dh 
n dl 

:I == 94 ftlday 3 84 feet y ... 573.05 ftlyear 
0.30 700 feet 

The velocity of shallow ground water may be faster or slower than the calculateci average linear 
velocity due to the wide range in measured hydfaulic conductivities. 
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UPDATED NIROP SOIL CLEANUP GOALS 

SUMMARY 

Two modifications were made in the soil cleanup goal calculation procedure originally used by the MPCA. 

The first modification was made in order to consider a higher groundwater velocity that is representative of 

the conditions at the site when the groundwater recovery well system is in operation. This induced higher 

'groundwater seepage velocity for pumping conditions is 573 ftjyr as determined by the MPCA (e-mail dated 

January 23, 1997). Instead of assuming all the mass of a cont~minant in soil leachate will remain in 

dissolved phase after reaching the groundwater table, the second modification incorporated the partitioning 

process between dissolved and adsorbed phases in the saturated zone under the source area. These two 

modifications were conceptually agreed upon between the MPCA and Navy during a conference call held 

on January 10, 1997. This memo summarizes the resultant OAFs and soil cleanup goals for TCE, OCE, and 

PCE based on the representative soil contamination profiles used in the original MPCA report. MPCA 

already concluded that TCA will not produce unacceptable leachate, therefore, it was not further evaluated. 

Table 1 lists the OAFs and soil cleanup goals from two new approaches as well as the corresponding 

original MPCA values. 

TABLE 1 - SUMMARY OF OAF AND SOIL CLEANUP GOAL 

APPROACH TCE PCE OCE 
I 

I 
OAF GOAL OAF GOAL OAF GOAL I 

(mgjkg) (mgjkg) (mgjkg) 

MPCA Original Approach 1.31 0.544 1.31 0.015 1.31 0.799 

Pumping Conditions 5.90 2.450 5.90 0.070 5.90 3.600 

Pumping Conditions with 12.00 4.986 24.00 0.275 9.89 6.036 

Saturated Zone Partitioning 

No chemical decay, further downgradient transport, or calculated mixing depth in saturated zone were used 

in all three OAF and cleanup goal development approaches. The last approach is considered relatively more 

realistic among the three approaches and is still reasonably conservative. Therefore, the chemical-specific 

OAFs and soil cleanup goals developed considering the pumping conditions and saturated zone partitioning 



will be used to support the future soil remedial decisions. The soil cleanup goals will be used as the 

acceptable upper bounds for any location-specific average soil column concentrations above groundwater 

table outside of the NIROP building. 

A lower infiltration rate and chemical-specific soil column concentration profiles under the NIROP building 

will be required to develop the soil cleanup goals for soil under the building. 

SUPPORTING TECHNICAL INFORMATION 

Technical information regarding the revised DAF values and soil cleanup goals are briefly discussed. As 

mentioned earlier, two approaches were used to develop the new DAF values. The first uses the pumping 

induced higher groundwater seepage velocity of 573 ft/yr under the source area instead of the natural 

groundwater flow velocity. The second approach incorpora·tes both the higher groundwater velocity and 

contaminant mass partitioning in the saturated zone. 

The value of DAF considering a higher groundwater seepage velocity is calculated by the following equation: 

DAF + Kid/IL 

+ (34310) (0.005) (12.5) /(0.548) (800) 

= 5.9 

where K = 94 ft/day = 34310 tt/yr 

i = 0.005 

d = , 2.5 tt 

I = , 6.7 cm/yr = 0.548 tt/yr 

L = 800 feet 

Effects due to partitioning of dissolved and adsorbed phase concentrations was estimated by using a simple 

mass balance equation which can incorporate the source leachate from unsaturated zone (Le., Table 5, 

SESOIL model results provided by the MPCA) and the upgradient groundwater flow. Derivation of the mass 

balance equation of the saturated zone is presented in Attachment 1. This equation is implemented in an 

Excel spreadsheet. By using the chemical-specific SESOIL results as the time-varying loading term and the 

same hydrogeological parameters as used in the previous DAF calculation (i.e., considering pumping 

condition), the chemical-specific groundwater concentrations within the 12.5 ft mixing depth can be 

2 



estimated. The foc value in the saturated zone was assumed to be about 0.16 percent based on a 

measured value of 1660 mgjkg at 20 ft from ground surface. The estimated chemical-specific groundwater 

concentrations under the source area are provided in the three spreadsheets included in Attachment 2. The 

ratio between the maximum leachate concentration from SESOIL and the estimated maximum groundwater 

concentration for each chemical is the chemical-specific OAF value listed in Table 1. The soil cleanup goals 

listed in Table 1 are calculated by scaling the original MPCA values with the ratios between the new OAF 

values and the original OAF value (i.e., 1.31). 

As shown in Attachment 2, the three chemical-specific soil concentration profiles used to develop the OAF 

values and soil cleanup goals will not create unacceptable groundwater concentrations in the upper 12.5 

feet of the saturated zone. Although the maximum detected TCE and OCE concentrations (Le., 6.858 and 

12.828 mgjkg) exceed the chemical-specific cleanup goals (Le., 4.986 and 6.036 mgjkg), the average 

residual soil concentrations for the entire soil boring (Le., 1.156 and 1.299 mgjkg) are much lower than the 

cleanup goals and therefore do not have sufficient contaminant mass to impact the aquifer. The estimated 

maximum groundwater concentrations for TCE, PCE, and OCE are all lower than the chemical-specific water 

criteria (Le., 5, 5, and 70. ugjl, respectively). These results indicate that the developed soil cleanup goals 

should be used as the acceptable upper bounds for any location-specific average soil column 

concentrations instead of the limits of maximum soil concentrations. 

3 



ATTACHMENT 1 

SATURATED ZONE EQUATION 



..: .' 

SATURATED ZONE EQUATION 

Based on the mass-balance and mass panitioning in the saturated zone underlying the source area without 

considering dispersion, the governing equation for the movement of contaminant mass in the saturated 

mixing zone can be derived as: 

Each term and its physical meaning in the Eq.! can be expressed as follows: 

• Aqueous contaminant mass flow into the layer in unit time: Q,C, + Q2C2 

• Aqueous contaminant mass flow out the layer in unit time: (Q, + QJC3(t)(i.e., Q3C,(t» 

• Aqueous contaminant mass in the moisture: SVC,(t) 

• Aqueous contaminant mass absorbed on the soil: ~ WC3(t) 

• Total aqueous contaminant mass in the layer: [SV + Ku W]CJ(t) 

• Aqueous contaminant mass change with time: [SV + KJ W] x dCJ(t)/dt 

• Aqueous contaminant mass decay: [SV + ~ W]CJ(t)A 

where: C, is the contaminant concentration flow into the layer (ug/L) 

C2 is the contaminant leachate concentration of the lateral source (ug/L) 

C3 is the aqueous concentration in the layer (ug/L) 

Q, is the infiltration rate (L/day) 

Q2 is the lateral inflow ratc (L/day) 

(1) 



Q3 = QI + Q2 

S is the soil saturation fraction in the layer (dimensionless and set equal to I for saturated zone) 

V is the void volume in the layer (L) 

Kd is the aqueous/solid phase distribution coefficient in the layer (L/kg) 

W is the dry weight of soil in the layer (kg) 

A is the first-order chemical decay rate in the layer (day·l) 

Eq.l can be'rewritten as 

In which KI = sy + l<.J W 

(2) 

Eq. :2 can be analytically solved by assuming K I, K2 and K3 being constant. Eq.2 can be rewritten as 

(3 ) 

Separate the variables by writing 

2 



(4) 

And integrate to get 

f dC] ( t) =f K2 dt 
K K 

----1-C (t) 1 K ] 
2 

(5) 

Or 

(6) 

Where A is a constant. Therefore 

K ~ K. ] C (t) =----1-exp (-A) xex __ 2 t 
J K K 

2 1 

(7) 

When [=0, CJ(t)=CJ(O), exp(-A) can be solved as 

(8) 

Substituting exp(-A) into Eq.7 yields 

(9 ) 

3 



C\ and C2 are assumed constant in the above integration to obtain Eq.9. In most cases, C\ and ~ are 

time-varying variables. The continuous functions of the time-varying C\ and C2 can be approximated by 

the staircase functions. In each small time interval from I~t to (I + I )~t, C\ and ~ are assumed as 

constant of C\(1.a.t) and ~(1.a.t), respectively. Under such assumption, Eq.9 can be written as 

Where: 

C1 ( (I+l).6. t) 

1 is the time step, starting from I =0 (dimensionless), 

.a.t is the length of each time step, 

(10) 

C\ (1.a.t) is the contaminant concentration flow into the layer vertically at previous time, 

~(1.a.t) is the contaminant concentration flow into the layer laterally at previous time, 

KJ(1.a.t) = Q\ CI (1.a.t) + Q2~(1.a.t), 

CJ((I + 1 ).a.t) is the aqueous concentration at the current time step, and 

CJ(1~t) is the aqueous concentration at the previous time step, 

All terms at the right side of the Eq.lO are known starting from 1=0 with gIven ~(O). 

Therefore, the equations can be solved successively starting from 1=0 lIntil whole time period is 

covered. It is important to note that, because no chemical decay is considered, A is set equal to 0 in this 

Jpplication. CI(t) is the output from the SESOIL model and ~(t) is assumed to be O. 

4 



ATTACHMENT 2 

CHEMICAL-SPECIFIC 

SATURATED ZONE CONCENTRATIONS 



SA TURA TED ZONE PARTITIONING 

SITE: NIROP Fridely CONT AMINANT: TCE 

HALF-LIFE (yRS): 

O.OOE+OO 

INVESTIGATOR: LK 
DATE: 2f4/9i OAF 1.20E+01 

SATURATED LAYER 

INFll.. T (FT iYR): 0.548 KOC 171 

LENGTH (fT): 800 FOC 0.0016 

WIDTH (FT): 400 Kd (lJKG): 2.74E-OI 

GROUNDWATER FLOW VELOCITY (FTlYR) 573 SA TURA TION: 1.00 

POROSITY 0.3 THICKNESS (FT): 12.50 

DECAY (liDA y): O.OOE+OO 

DENSITY(G!CM3): 1.60 C30 (PPB): O.OOE+OO 

CU2 (PPB): O.OOE.,.OO 

QI (L'DAy): 1.36E.,.04 Q2 (!)DAy): S.67E+04 

TIME INTER VAL (YRS) 0.083333 SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month Loading(ugll) (UGIL) 

0.00 0 O.OOE+OO O.OOE+OO 
0.08 I 3.78E+OO 1.85E-02 - -
0.17 2 3.94E+OO 3.72E-02 
0.25 3 4.02E+OO 5.57E-02 
0.33 4 4.09E+OO 7.41 E-02 
0.42 5 4.14E+{l0 9.22E-02 
0.50 6 4.4IE+OO 1.1IE-O I 
0.5S 4.53E+{lO 1.30E-OI 
0.67 8 4.62E+OO 1.49E-OI 
0.75 9 4.73E+OO 1.68E-OI 
0.83 10 4.S5E+OO 1.86E-OI 
0.92 II 4.98E+OO 2.05E-01 
1.00 12 5.08E+OO 2.24E-0 1 
1.08 I" .' 5.15E-+-DO 2.43E-01 
1.17 14 5.20E+OO 2.61E-01 
1.25 15 5.26E+oO 2.79E-Ol 
1.33 16 5.31E+OO 2.97E-O I 
1.42 17 5.3GE+OO 3.15E-01 
1.50 18 5.63E+OO 3.33E-01 
1.58 19 5.94E+oO 3.53£-01 
1.67 20 6.24£+00 3.73E-OI 
1.75 21 6.61E+OO 3.94E-OI 
1.83 -,-, 7.0 I E+OO 4.17E-OI 
1.92 -'" _J 7.4IE+OO 4.4IE-OI 
2.00 24 7.69E+oO 4.66E-OI 
2.08 25 7.91E-+-DO 4.91£-01 
2.17 26 8.15E+OO 5.17E-OI 
2.25 27 8.28E+oO 5.43E-Ol 
-, "" 2S 8.40E+OO 5.68[-01 _.J.' ~ 

2.42 29 R.49E+{l0 5.93[-01 
2.50 3D 9.17E+OO 6.21E-Ol 
2.58 31 9.75E+OO 6.50[-01 



.-/(j .:;, <.J.~ 7 
TTh.1E INTER V AI. (YRS) 0.083333 I SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month LOllding( ug/l) I (UG/L) 

2.67 ~., 

I 
I.03E+DI 6.82E-OI J_ 

2.75 33 l.lIE+D I 7.16E-OI 

2.83 3.:.1 1.18E+OI 7.53E-01 

2.92 35 I I. 25E+O 1 7.93E-01 

3.00 36 1.30E+01 8.34E-0 I 

:>.OS 37 1.34E+O I S.75E-OI 

3.17 3S 1.37E+OI 9.17E-OI 
~ .,-
J._) 39 I.3SE+O I 9.5SE-01 

3.33 40 1.39E+OI 9.9SE-01 

3.42 41 1.29E+OI 1.03E .... 00 

3.50 42 I.2IE+OI 1.06E+00 

3.5S 43 1.15E+OI 1.09E+00 

3.67 44 1.07E+01 I.IIE+OO 

3.75 45 1.00E+OI 1.13E .... 00 

3.83 46 9.34E+OO 1.14E+00 

3.92 47 8.67E+OO 1.l5E ... 00 

4.00 48 7.97E+OO 1.l5E+00 

4.08 49 7.27E+OO 1.l6E+OO 

4.17 50 6.67E+OO 1.16E ... 00 

·U5 51 6.08E+oO 1.l5E ... 00 

4.33 52 5.55E+OO 1.15E+OO 

4.42 53 5.03E+D0 1.l4E+OO 

4.50 54 ~.70E+OO 1.l3E+OO 

4.58 55 4.43E+OO 1.l2E+OO 

4.67 56 4.14E+OO 1.I0E+OO 

4.75 57 3.86E+OO I.09E+00 

4.S3 58 3.60E+OO I.OSE+OO 

4.92 5'J 3.34E+OO 1.06E+00 

5.00 60 3.07E+OO 1.05E+OO 

5.08 61 2.80E+OO 1.03E+OO 

5.17 .6: 2.56E+OO 1.0IE+OO 

5.25 6:; 2.3-1E+DO 9.9GE-OI 

5.33 64 2.I~E+OO 9.7SE-OI 

5.-12 65 I. 93 E+DO 9.59E-OI 

5.50 G6 I.SIE+DO 9.40E-OI 

5.5S 67 1.70E+OO 9.2IE-OI 

5.67 6S 1.59E+OO 9.02E-O I 

5.75 6'J 1.49E+oO S.84E-OI 

5.S3 70 1.38E+OO 8.65E-OI 

5.92 71 1.28E+OO 8.46E-O I 

6.00 7"2 1.18E+OO S.2SE-OI 

6.08 7~ -' I.OSE+OO R.09E-OI 

6.17 74 9.S6E-0 1 7.9IE-OI 

6.25 75 9.00E-O I 7.nE-OI 

6.33 76 S.2IE-01 7.54E-01 

6 . .:.12 77 7.43E-O 1 7.36E-OI 

6.50 78 0.95E-0 I 7.ISE-OI 

6.58 79 0.55E-0 1 7.0IE-01 

G.G7 SO 6.12E-0 1 G.83E-01 

G.75 81 5.7IE-01 6.GGE-OI 

G.S3 82 5.32E-0 1 G.50E-01 
G.92 83 4.93E-01 G.34E-OI 

7.00 :'1.:.1 4.53E-O 1 G.IRE-OI 
7.0S X5 4.14E-01 6.02E-OI 
7.17 XO 3.79E-O 1 5.S6E-OI 

7.251 87 3.46E.-0 1 S.7IE-OI 



5~ uf 1, 

TIME INTER VAL (YRS) 0.OS3333 SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month ILoading(ug:l) (UG/L) 

7.33 88 3.16E-OI 5.56E-Ol 

7.42 89 2.S6E-0 I 5.42£-0 I 

7.50 90 2.67E-O I 5.:7£-01 

7.5S 91 2.52E-O I 5.13£-01 

7.67 92 2.35E-OI 5.00£-01 

7.75 ~3 2.20E-OI ·a6E-01 

7.83 94 2.05E-0 I -U3£-01 

7.92 95 1. 90E-0 I 4.61E-01 

8.00 96 1.74E-0 I 4.48£-01 

8.08 97 l.59E-OI 4.36E-01 

8.17 98 1.46E-0 I 4.24£-01 

8.25 99 1.33E-OI 4.13E-01 

8.33 100 1.21E-0 I 4.01£-01 

8.42 101 1.1OE-0 I 3.90£-01 

8.50 102 1.03E-OI 3.80£-01 

iU8 103 9.68E-02 3.69£-01 

8.G7 104 9.0~E-02 3.59E-01 

S.75 105 8.44E-02 3.49E-01 

8.:n 106 7.8GE-02 3.39£-01 

8.92 107 7.29E-02 3.30£-01 

':1.00 lOS G.G9E-02 3.21E-01 

9.08 109 6.1IE-02 3.12£-01 

9.17 110 5.60E-02 3.03£-01 

9.25 III 5.IIE-02 2.95£-01 

9.33 112 4.G6E-02 2.86£-01 

9.42 113 -I.22E-02 2.78E-01 

.. ':1.50 114 3.94E-02 2.70£-01 

9.58 115 3.72E-02 2.63E-01 

9.67 116 J.47E-02 2.55£-01 

9.75 117 3.24E-02 2.48E-01 

9.83 liS 3.D2E-02 2.41£-01 

9.92 119 2.80E-02 2.34E-O I 

10.00 120 2.57E-02 2.28£-0 I 

10.0S 121 2.3-1E-02 2.21£-01 

10.17 122 2.15E-02 2.15E-01 

10.25 ['l' _.1 1.96E-02 2.09£-01 

10.33 124 1.79E-02 2.03E-Ol 

10.42 125 1.62E-02 1.97£-0 I 

10.50 12G 1.51 E-02 1.92E-OI 

10.58 127 1.42E-02 1.86£-01 

10.G7 128 1.33E-02 1.81 E-O I 

10.75 129 1.24E-02 1.76E-01 

10.83 130 1.15E-02 1.71£-01 

10.92 131 1.07E-02 1.66£-01 

11.00 I~" -'- 9.S I E-03 1.61 E-O I 

11.0S I~~ .'.' 8.95E-03 1.57£-01 

11.17 134 8.20E-03 1.52£-01 

11.25 135 7.47E-03 1.48£-01 

11.33 136 6.8IE-OJ 1.43£-01 

11.42 137 6.16E-03 1.39E-0 1 

11.50 13S 5.75E-OJ 1.35E-0 1 

II.5S 139 5.42E-OJ 1.32E-0 I 

11.67 140 5.05E-03 1.2SE-0 I 

11.75 
. 

141 -t.7IE-0:; 1.24E-0 I 

1I.8J 142 4.3RE-OJ 1.21 E-OI 

11.92 143 4.05E-03 1.17E-OI 



TUvIE INTERVAL (YRS) 0.OS3333 SOURCE AREA CONC. C3 

ElAPSED TUvIE - YRS Month , Loading(ugll) (UG/L) 

12.00 144 3.71E-03 1.14E-O 1 

12.0S 145 3.39E-03 I.IOE-O 1 

12.17 146 3.lOE-03 1.07E-Ol 

12.25 147 2.S2E-03 I.04E-O 1 

12.33 I<lS 2.57E-03 1.0 lE-O I 

12.42 149 2.32E-03 9.83E-02 

12.50 150 2. 16E-03 9.5SE-02 

12.58 151 2.03E-03 9.28E-02 

12.67 152 1.89E-03 9.0 1 E-02 

12.75 153 1.75E-03 8.7SE-02 

12.83 154 1.63E-03 8.50E-02 

12.92 155 1.51E-03 8.26E-02 

13.00 156 1.38E-03 8.02E-02 

13.08 157 1.25E-03 7.79E-02 

13.17 ISS 1.14E-03 7.S7E-02 

13.25 159 1.03E-03 7.3SE-02 

13.33 160 9.35E-04 7.14E-02 

13.42 161 8.39£-04 6.93E-02 

13.50 162 7.77£-04 6.73E-02 

13.58 163 7.32E-04 6.54E-02 

13.67 164 6.76E-04 6.3SE-02 

13.75 165 6.20E-04 6.17E-02 

13.83 166 5.70E-04 5.99E-02 

13.92 167 5.23E-04 5.82E-02 

14.00 168 4.76E-04 5.65E-02 

14.08 169 4.27E-04 5.49E-02 

-- 14.17 170 3.90E-04 5.33E-02 

I·U5 171 3,49E-04 5. I 8E-02 

14.33 172 3.09E-04 5.03E-02 

1442 173 2.71E-04 4.8SE-02 

14.50 17J 2.50E-04 4.74E-02 

1.:I.5S 175 2.25E-Oo.l 4.61 E-02 

14.67 176 1.99E-04 4,47E-02 

1-1.75 177 I. 77 E-Oo.l 4.34E-02 

14.S3 In I.5GE-Oo.l 4.22E-02 

14.92 179 1.36E-04 4.10E-02 

15.00 ISO 1.16E-04 3.98E-02 

15.08 IS 1 9.93E-05 3.S7E-02 

15.17 IS2 8.50E-05 3.75E-02 

15.25 183 ·7.00E-05 3.6SE-02 

15.33 18-1 5.50E-05 3.54E-02 

15.42 185 4.IOE-05 3.44E-02 

15.50 186 3.50E-05 3.34E-02 

15.58 IS7 2.55E-05 3.24E-02 

15.67 IS8 1.70E-05 3. 1 SE-02 

15.75 189 9.50E-OG 3.06E-02 

15.83 11)0 2.00E-06 2.97E-02 

15.92 191 1.00E-07 2.S9E-02 

16.00 11)2 1.00E-07 2.80E-02 

16.08 193 1.00E-07 2.nE-02 
16.17 194 1.00E-07 2.64E-02 

16.25 195 l.00E-07 2.S7E-02 

IG.33 1% I.OOE-07 2,49E-02 -16.42 1')7 1.00E-07 2.42E-02 
16.50 198 I.OOE-07 2.35E-02 
16.58 ISlI) 1.00E-07 2.2SE-02 



~7 1),-
I 

TIME n";TERVAL (YRS) 0.083333 SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month I Londing( ugil) (UG/L) 

16.67 200 

I 
1.00E-07 2.22E-02 

16.75 201 1.00E-07 2.15E-02 

16.83 102 1.00E-07 2.09E-02 

16.92 203 1.00E-07 2.03E-02 

17.00 20-1 1.00E-07 1.97E-02 

17.08 205 1.00E-07 I.92E-02 

17.17 206 1.00E-07 1.86E-02 

17.25 207 1.00E-07 1.81E-02 

17.33 208 1.00E-07 1.76E-02 

17.42 209 1.00E-07 1.70E-02 

17.50 210 1.00E-07 1.66E-02 

17.58 211 1.00E-07 1.61E-02 

17.67 212 1.00E-07 1.56E-02 

17.75 213 1.00E-07 1.52E-02 

17.83 214 1.00E-07 1.47E-02 

17.92 215 1.00E-07 1.43E-02 

18.00 216 1.00E-07 1.39E-02 

18.0S 217 1.00E-07 1.35E-02 

18.17 218. 1.00E-07 1.31E-02 

18.25 219 1.00E-07 1.27E-02 

18.33 220 1.00E-07 1.24E-02 

18.42 221 1.00E-07 1.20E-02 

18.50 222 1.00E-07 1. 17E-02 

18.58 .,.,' ---' 1.00E-07 1.13E-02 

18.67 224 1.00E-07 1.10E-02 

18.75 225 1.00E-07 1.07E-02 

18.83 226 1.00E-07 I.04E-02 

18.92 227 1.00E-07 1.0 1 E-02 

19.00 228 1.00E-07 9.78E-03 

19.08 229 1.00E-07 9.50E-03 

19.17 230 1.00E-07 9.23E-03 

1').25 231 I.OOE-07 8.96E-03 

19.33 232 I.OOE-07 8.70E-03 

19.-12 '" -.'."1 1.00E-07 8A5E-03 

19.50 23-1 1.00E-07 8.2IE-03 

19.58 235 1.00E-07 7.97E-03 

19.67 236 1.00E-07 7.74E-03 

19.75 237 1.00E-07 7.52E-03 

19.83 238 I.OOE-07 7.30E-03 

19.92 239 1.00E-07 7.09E-03 

20.00 2-10 1.00E-07 6.89E-03 

20.08 2-11 1.00E-07 6.69E-03 

20.17 2-12 1.00E-07 6.50E-03 

20.25 2-13 1.00E-07 6.31E-03 

20.33 2-1-1 1.00E-07 6.13E-03 

20.42 2-15 1.00E-07 5.95E-03 

20.50 2-1(, I.OOE-07 5.78E-03 

20.58 2-17 1.00E-07 5.6IE-03 

20.67 248 1.00E-07 5.45E-03 

20.75 249 1.00E-07 5.29E-03 

20.83 250 1.00E-07 5.14E-03 

20.92 251 1.00E-07 4.99E-OJ 

21.00 252 1.00E-07 4.85E-03 

21.01\ 25J I.OOE-07 4.7IE-03 

21.17 25-1 1.00E-07 4.57E-03 

21.25 .,--
-)) I.OOE-07 4.44£-03 



TIME INTERVAL (YRS) 

ELAPSED TIME - YRS Month 

21.33 256 

21.-12 257 

21.50 258 

21.58 259 

21.67 260 

21.75 261 

21.83 262 

21.92 263 

22.00 264 

22.08 265 

22.17 266 .,., .,-__ ._::l 267 

22.33 268 

22.42 269 

22.50 270 

22.58 271 

22.67 272 

22.75 273 

22.83 274 

22.92 275 

23.00 276 

23.08 277 

23.17 278 
.., .... .., ~ 
-.)._) 279 

23.33 280 

23.42 281 

23.50 282 

23.5& 283 

23.67 284 

23.75 285 

23.83 2S6 

23.92 2S7 

24.00 2XX 

2-1.0S 289 

2-1.17 290 

24.25 291 

2-1.33 292 

24.42 293 

24.50 294 

2-1.5S 295 

24.67 296 

24.75 297 

24.83 29S 

24.92 299 

25.00 300 

0.083333 

ILoadim:(ul!il) 

1.00E-07 

l.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

l.00E-07 

I.OOE-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

l.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

l.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

l.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

MAX 
1.39E+(l1 

SOURCE AREA CONC. C3 

(UG/L) 

4.31E-03 

-I.19E-03 

4.07E-03 

3.95E-03 

3.84E-03 

3.73E-03 

3.62E-03 

3.52E-03 

3.42E-03 

3.32E-03 

3.22E-03 

3.13E-03 

3.04E-03 

2.95E-03 

2.87E-03 

2.78E-03 

2.70E-03 

2.63E-03 

2.55E-03 

2.48E-03 

2.40E-03 

2.34E-03 

2.27E-03 

2.20E-03 

2.14E-03 

2.08E-03 

2.02E-03 

1.96E-03 

1.90E-03 

1.85E-03 

1.80E-03 

1.7-1E-03 

1.69E-03 

1.64E-03 

1.60E-03 

1.55E-03 

1.51E-03 

1.46E-03 

1.42E-03 

1.38E-03 

1.34E-03 

1.30E-03 

1.26E-03 

1.23E-03 

1.19E-03 

MAX 
1.16E+OO 



SATUR.<\.TED ZONE PARTITIONING 

SITE: NIROP Fridc:ly CONTA l\'lINANT: PCE 

HALF-LIFE (yRS): 

O.OOE+OO 

INVESTIGATOR: LK 
DATE: '214/97 OAF '2.40E·01 

SATURATED LAYER 

lNFIL T (FTIYR): 0548 KOC '279 

LENGTH (FT): 800 FOC 0.0016 

WIDTH(FT): 400 Kd (LIKG): 4.46E-01 

GROUNDWATER FLOW VELOCITY (FTIYR) 573 SATURA TION: 1.00 

POROSITY 0.3 THICKNESS (FT): 1'2.50 

DECAY (IIDAY): O.OOE+OO 

DENSITY(G/CM3): 1.60 C30 (PPB): O.OOE+OO 

CU2 (PPB): O.OOE ... OO 

QI (LIDAY): 1.36E+04 Q2 (LJDAY): 6.67E .... 04 

TIME INTER VAL (YRS) 0.083333 SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month Loading(ugll) (VGIL) 

0.00 0 O.OOE+OO O.OOE+OO 
0.08 1 6.53E+OO 2.33E-02 _. 
0.17 2 6.68E+OO 

-" 

4.66E-02 
0.'25 -' 6.67E+OO 6.94E-02 
0.33 4 6.71E+OO 9.19E-02 
0.42 5 6.73E+OO 1.I4E-0 1 
0.50 G 7.27E+OO l.37E-0 1 
0.58 7 7..J5E+OO 1.61 E-O 1 
0.G7 S 7.68E+OO 1.85E-0 1 
0.75 9 7.53E+OO 2.08E-Ol 
O.R} 10 G.98E+OO '2.29E-Ol 
0.9'2 11 6.39E+OO 2.47E-Ol 
1.00 1'2 5.74E+OO 2.62E-0 1 
1.08 13 5.15E+OO '2.75E-0 1 
1.17 14 4.6SE+oO 2.86E-01 
1.'25 15 4.15E+OO 2.94E-01 
1.33 IG ~.69E+OO 3.0IE-01 
1.4'2 17 3.24E+OO 3.07E-01 
1.50 IR 3.09E+OO 3.IIE-01 
1.58 19 2.S0E+OO 3.15E-0 I 
1.67 20 2.55E+OO 3.17E-01 
1.75 '21 2.33E+OO 3.19E-01 
I.R3 .,., 

2.12E+OO 3.20E-Ol 
1.92 .,~ 

-.' I. 93 E+OO 3.20E-Ol 
2.00 24 I.72E+OO 3.19E-01 
2.08 . 25 1.54E+OO 3.18E-Ol 
2.17 26 1.40E+OO 3.16E-Ol 
2.25 27 1.2·IE+OO 3.14E-01 
2.33 28 I.IOE+OO 3.IIE-OI . 
'2.42 '29 9.G7E-0 1 3.0SE-0 1 
2.50 30 9.2JE-OI 3.05E-O 1 
2.SS 31 lU5E-01 3.02E-0 1 



TIME INTERVAL (YRS) 0.083333 I SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month Loading( ugil) ! (11GI1.) 

"2.67 ~., 

.:>- 7.6IE-OI "2.98E-0 I 

"2.75 -'':> 6.97E-0 I "2.94E-OI 

"2.S3 3.:1 6.34E-0 I 2.90E-OI 

"2.92 35 5.75E-0 1 2.86E-O I 

3.00 36 5.15E-OI "2.82E-0 I 

3.0S 37 4.60E-0 I 2.78E-OI 

3.17 38 4.18E-OI 2.73E-OI 

3."25 39 3.70E-O 1 2.69E-OI 

3.33 40 3.29E-OI "2.64E-O I 

3.4"2 41 2.89E-OI "2.60E-OI 

3.50 42 2.76E-OI 2.55E-OI 

3.58 43 2.49E-OI "2.5IE-O I 

3.67 4.:1 2.27E-O 1 2.46E-OI 

3.75 45 2.08E-OI 2.42E-OI 

3.83 46 1.89E-OI 2.38E-OI 

3.92 47 I.72E-OI 2.33E-OI 

4.00 4S 1.54E-0 1 2.29E-OI 

4.08 49 1.37E-OI 2.24E-OI 

4.17 50 U5E-OI 2.20E-OI 

4.25 51 1.10E-0 1 2.16E-OI 

4.33 52 9.8IE-02 2.12E-OI 

4.42 53 8.62E-02 2.08E-OI 

4.50 54 8.23E-02 2.04E-OI 

4.58 55 7.44E~92 2.00E-OI 

4.67 56 6.78E-02 1.96E-O I 

4.75 57 6.20E-02 1.92E-01 
.-- 4.S3 58 5.65E-02 1.88E-O I 

4.92 59 5.12E-02 I.84E-O I 

5.00 60 4.58E-02 1.80E-OI 

5.08 61 4.IOE-02 I.77E-O I 

5.17 62 3.72E-02 1.73E-0 1 

5.25 G:; 3.29E-02 1.70E-0 I 

5.33 6<1 2.93E-02 1.66E-0 I 

5 . .:12 65 2.57E-02 1.63E-0 I 

5.50 66 2.45E-02 1.59E-01 

5.5S 67 2.22E-02 1.56E-Ol 
-' " 5.67 68 2.02E-02 1.53E-0 I 

5.75 69 I.S5E-02 1.50E-OI 

5.83 70 1.6SE-02 1.47E-0 I 

5.92 71 1.53E-02 1.44E-O I 

6.00 72 1.37E-02 1.41 E-O I 

6.08 73 1.22E-02 1.38E-01 

6.17 74 1.11 E-02 1.35E-0 I 

6.25 75 9.79E-03 1.32E-0 I 

6.33 76 8.70E-03 1.29E-0 I 

6.42 77 7.64E-03 1.27E-0 I 

6.50 7S 7.29E-OJ 1.24E-0 I 

6.58 79 6.59E-03 1.21 E-O 1 

6.67 SO 6.00E-03 1.19E-0 I 
6.75 SI 5A9E-03 1.16E-0 I 
6.S3 82 4.99E-03 1.14E-0 1 

6.92 83 4.52E-03 1.12E-0 I 

7.00 S-I 4.04E-OJ 1.09E-0 I 
-7.08 85 J.6IE-03 1.07E-OI 

7.17 86 3.2SE-OJ 1.05E-O I 
7.25 87 2.S9E-03 1.03E-0 1 



TIME n-lTER VAt (YRS) 0.083333 SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month LOllding(ug/I) (UG!L) 

7.33 SS 2.57E-03 I.OOE-OI 

7.42 S9 2.25E-03 9.83E-02 

7.50 90 2.15E-03 9.62E-02 

7.5S 91 1.94E-03 9.42E-02 

7.67 92 1.76E-03 9.22E-02 

7.75 9~ -' 1.61 E-03 9.03E-02 

7.S3 94 1.46E-03 S.B4E-02 

7.92 95 1.32E-03 S.65E-02 

S.OO 96 1.18E-03 S.47E-02 

S.OS 97 1.05E-03 8.29E-02 

8.17 98 9.5IE-04 S.I2E-02 

S.25 99 S.36E-04 7.95E-02 

8.33 100 7.39E-04 7.7SE-02 

S.42 101 6.45E-04 7.62E-02 

S.50 102 6.IIE-04 7.46E-02 

S.5S 103 5.49E-04 7.30E-02 

S.67 104 4.95E-04 7.15E-02 

S.75 105 4.49E-04 7.00E-02 

S.S3 106 4.04E-04 6.S5E-02 

S.92 107 3.62E-04 6.7IE-02 

9.00 lOS 3.20E-04 6.57E-02 

9.0S 109 2.83E-04 6.43E-02 

9.17 110 2.5IE-04 6.29E-02 

9.25 III 2.ISE-04 6.16E-02 

9.33 112 1.90E-04 6.03E-02 

9.42 113 1.62E-04 5.90E-02 

- - 9.50 114 I.5IE-04 5.7SE-02 

9.5S 115 1.32E-04 5.66E-02 

9.67 116 1.16E-04 5.54E-02 

9.75 117 1.0 I E-04 5.42E-02 

9.S3 118 8.66E-05 5.31E-02 

9.92 119 7.30E-05 5.20E-02 

10.00 120 6.IOE-05 5.09E-02 

10.08 121 5.02E-05 4.98E-02 

10.17 122 4.IIE-05 4.SSE-02 

10.25 123 3.24E-05 4.77E-02 

10.33 124 2.55E-05 4.67E-02 

10.42 125 1.94E-05 4.5SE-02 

10.50 126 1.53E-05 4.4SE-02 

IO.5S 127 9.80E-06 4.38E-02 

10.67 128 4.80E-06 4.29E-02 

10.75 129 2.00E-07 4.20E-02 

IO.S3 130 1.00E-07 4.11E-02 

10.92 131 1.00E-07 4.03E-02 

11.00 132 1.00E-07 3.94E-02 

II.OS 133 1.00E-07 3.86E-02 

11.17 134 1.00E-07 3.7SE-02 

11.25 135 I.OOE-07 3.70E-02 

11J3 136 1.00E-07 3.62E-02 

11.42 137 1.00E-07 3.54E-02 

11.50 13R 1.00E-07 3.47E-02 

II.5R 139 1.00E-07 3.40E-02 

11.67 1<10 1.00E-07 3.33E-02 

11.75 - 141 1.00E-07 3.26E-02 

II.S3 1·12 1.00E-07 3.19E-02 

11.92 143 1.00E-07 3.12E-02 



TIME INTER VAL (YRS) 0.OS3333 SOURCE AREA CONC. C3 

ELAPSED TUvIE - YRS Month Loading(ugll) (UG/L) 

12.00 144 1.00E-07 3.05E-02 

12.08 145 1.00E-07 2.99E-01 

12.17 146 1.00E-07 2.93E-02 

11.15 147 1.00E-07 2.87E-01 

12.33 148 1.00E-07 1.81E-02 

12.42 149 1.00E-07 2.75E-02 

11.50 150 1.00E-07 1.69E-01 

12.58 151 1.00E-07 2.63E-02 

12.67 151 1.00E-07 1.58E-02 

12.75 153 1.00E-07 2.51E-02 

12.83 154 1.00E-07 1.47E-02 

12.92 155 1.00E-07 2.42E-02 

13.00 156 1.00E-07 2.37E-02 

13.08 157 1.00E-07 2.32E-02 

13.17 158 1.00E-07 2.27E-01 

13.25 159 1.00E-07 2.22E-02 

13.33 160 1.00E-07 2.17E-01 

13.42 161 1.00E-07 2.13E-02 

13.50 162 1.00E-07 2.08E-01 

13.58 163 1.00E-07 2.04E-02 

13.67 164 1.00E-07 2.00E-02 

13.75 165 1.00E-07 1.95E-02 

13.83 166 1.00E-07 1.91E-02 

13.92 167 1.00E-07 1.87E-02 

14.00 168 1.00E-07 1.83E-02 

14.08 169 1.00E-07 1.79E-02 
-.. 14.17 170 1.00E-07 1.76E-02 

14.25 171 1.00E-07 I.72E-02 

14.33 172 1.00E-07 1.68E-02 

14.42 173 1.00E-07 1.65E-02 

14.50 174 1.00E-07 1.61E-02 

14.58 175 1.00E-07 1.58E-02 

14.67 17G 1.00E-07 1.55E-02 

1-1.75 177 1.00E-07 1.51E-02 

14.83 178 1.00E-07 1.48£-01 

14.91 179 1.00E-07 1.-I5E-02 

15.00 180 1.00E-07 1.42E-02 

15.0S 181 1.00E-07 1.39E-02 

15.17 182 1.00E-07 1.36E-02 

15.25 183 1.00E-07 1.33E-02 

15.33 IS4 1.00E-07 1.30E-02 

15.42 185 1.00E-07 1.2S£-02 

15.50 ISG 1.00E-07 1.25E-02 

15.5S IS7 1.00E-07 1.22E-02 

15.67 18S 1.00E-07 1.20E-02 

15.75 189 1.00E-07 1.17E-02 

15.83 190 1.00E-07 1.15£-02 

15.92 191 1.00E-07 1.12E-02 

16.00 192 1.00E-07 1.10£-02 

16.08 193 I.OOE-07 1.0SE-02 

16.17 194 1.00E-07 1.05£-02 

16.25 195 I.OOE-07 1.03£-02 

IG.33 196 1.00E-07 1.0IE-02 -16.42 197 1.00E-07 9.90£-03 

16.50 19& 1.00E-07 9.69E-03 
IG.5S 199 1.00E-07 9.-18£·03 



TllvIE INTER VAL (YRS) 0.OS3333 SOURCE AREA CONC. C3 

ELAPSED TllvIE - YRS Month L03ding(ug'l) (VQiL) 

16.67 200 I.OOE-07 9.2SE-03 

16.75 201 I.OOE-07 9.09E-03 

16.S3 202 I.OOE-07 S.90E-03 

16.9::! 203 I.OOE-07 S.7IE-03 

17.00 2!Fl I.OOE-07 S.53E-03 

17.0S 205 I.OOE-07 S.35E-03 

17.17 206 I.OOE-07 S.17E-03 

17.15 207 I.OOE-07 S.00E-03 

17.33 20S I.OOE-07 7.S3E-03 

17.42 209 I.OOE-07 7.67E-03 

17.50 210 I.OOE-07 7.51E-03 

17.5S 211 I.OOE-07 7.35E-03 

17.67 212 I.OOE-07 7.19E-03 

17.75 213 I.OOE-07 7.04E-03 

17.83 214 I.OOE-07 6.S9E-03 

17.92 215 I.OOE-07 6.75E-03 

IS.OO 216 I.OOE-07 6.61E-03 

IS.OS 217 I.OOE-07 6.47E-03 

IS.17 21S I.OOE-07 6.33E-03 

18.15 219 I.OOE-07 6.20E-03 

18.33 220 I.OOE-07 6.07E-03 

18.42 221 I.OOE-07 5.94E-03 

18.50 222 I.OOE-07 5.8 I E-03 

18.58 .,.,~ 

---' I.OOE-07 5.69E-03 

IS.67 224 I.OOE-07 5.57E-03 

IS.75 225 I.OOE-07 5.46E-03 

-- IS.S3 226 I.OOE-07 5.34E-03 

IS.92 227 I.OOE-07 5.13E-03 

19.00 22S· I.OOE-07 5.12E-03 

19.0S 229 I.OOE-07 5.01E-03 

19.17 230 l.OOE-07 4.9IE-03 

19.25 231 l.OOE-07 .:I.SOE-03 

19.33 .,~., 

--'- I.OOE-07 4.70E-03 

19.42 .,~-

--'-' l.OOE-07 .:!.GOE-03 

19.50 234 l.OOE-07 4.51 E-03 

19.5S 235 I.OOE-07 4.4IE-03 

19.67 236 I.OOE-07 4.32E-03 

19.75 237 I.OOE-07 4.23E-03 

19.83 23S I.OOE-07 4.I.:IE-03 

19.92 239 I.OOE-07 4.05E-03 

20.00 240 I.OOE-07 3.97E-03 

20.08 241 I.OOE-07 3.RSE-03 

20.17 242 l.OOE-07 3.80E-03 

20.25 243 I.OOE-07 3.nE-03 

20.33 24-1 l.OOE-07 3.64E-03 

20.42 245 I.OOE-07 3.57E-03 

20.50 246 l.OOE-07 3.49E-03 

20.58 2-17 I.OOE-07 3.42E-03 

20.67 24S I.OOE-07 3.J5E-03 

20.75 249 I.OOE-07 3.27E-03 

20.83 250 I.OOE-07 3.21E-03 

20.92 251 I.OOE-07 3.14E-03 

21.00 252 I.OOE-07 3.07E-03 -21.08 253 I.OOE-07 3.0IE-03 
21.17 25-1 l.OOE-07 2.94E-03 

21.25 ., ---» I.OOE-07 2.S8E-03 



TIME INTER VAL (YRS) 

ELAPSED TnviE - YRS Month 

21.33 256 

21.42 257 

21.50 258 

21.58 259 

21.67 260 

21.75 261 

21.83 262 

21.92 263 

22.00 264 

:: 08 265 

':':.: 7 266 

22.25 267 
..,~ ~.., __ ._oJ 268 
.,., .. ., __ ""t_ 269 

22.50 270 

22.58 271 

22.67 272 

22.75 273 

22.83 274 

22.92 275 

23.00 276 

23.08 277 

23.17 278 

23.25 279 

23.33 280 

23.42 281 
-- 23.50 282 

23.58 283 

23.67 284 

23.75 285 

23.83 286 

23.92 287 

24.00 288 

24.08 289 

24.17 290 

24.25 291 

24.33 292 

24.42 293 

24.50 294 

24.58 295 

24.67 296 

24.75 297 

24.83 298 

24.92 299 

25.00 300 

0.OS3333 

Londillg(ugll) 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 

1.00E-07 
1.00E-07 

MAX 
7.68E+OO 

SOURCE AREA CONC. C3 

(UG,1..) 

2.S2E-03 

2.76E-03 

2.70E-03 

2.65E-03 

2.59E-03 

2.54E·03 

2.48E-03 

2.43E-03 

2.38E-03 

2.33E-03 
2.28E-03 

2.23E-03 

2.19E-03 

2.14E-03 

2.IOE-03 

2.05E-03 

2.0IE-03 

1.97E-03 

I.92E-03 

1.88E-03 

1.84E-03 

1.8IE-03 

1.77E-03 

1.73E-03 

1.69E-03 

1.66E-03 

1.62E-03 

1.59E-03 

1.56E-03 

1.52E-03 

1.49E-03 

IA6E-03 

IA3E-03 

1.40E-03 

1.37E-03 

1.34E-03 

1.3IE-03 

1.28E-03 

1.26E-03 

1.23E-03 

1.21 E-03 

1.1 8E-03 

1.16E-03 

1.\3E-03 
1.IIE-03 

MAX 
3.20E-OI 



SATURATED ZONE PARTITIONING 

SITE: NIROP Fridcly CONTAMINANT: DCE 

HALF-LIFE (yRS): 

O.OOE ... OO 

INVESTIGATOR: LK 

DATE: 2/4/97 DAF 9.S9E+00 

SA TURA TED LAYER 

INFll.. T (FT /YR): 0.54S KOC 94 

LENGTH (FT): SOO FOC 0.0016 

WIDTH(FT): 400 Kd (lJKG): 1.50E-0 I 

GROUNDWATER FLOW VELOCITY (FT/YR) 573 SATURATION: 1.00 

POROSITY 0.3 Tl-DCKNESS (FT): 12.50 

DECAY (liDAY): O.OOE+OO 

DENSITY(G/CM3): 1.60 C30 (PPB): O.OOE+OO 

CU2 (PPB): O.OOE+OO 

QI (lJDAY): 1.36E+04 Q2(UDAy): 6.67E+04 

TrME INTER VAL (YRS) 0.OS3333 SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month Loading(ug/l) (UGIL) 

0.00 0 O.OOE+OO O.OOE+OO 

O.OS I 1.I1E+02 7.37E-OI 
-. 0.17 2 9.00E+01 1.30E+00 

0.25 3 8.09E+01 1.79E+00 

0.33 4 7.83E+OI 2.24E+00 

0.42 5 7.85E+01 2.67E+00 

0.50 6 7.43E+O 1 3.06E+00 

0.58 7 7.8GE+O 1 3.46E+00 

0.67 8 S.08E+01 3.S6E+00 

0.75 9 8.27E+01 4.26E+00 

0.83 10 8.50E+01 4.65E+00 

0.92 II 8.G7E+01 5.05E+00 

1.00 12 8.84E+O 1 5.44E+00 

1.0S 13 8.87E+01 S.SIE+OO 
1.17 1.:1 8.GGE+O 1 6.16E+00 

1.25 15 8.78E+01 6.50E+00 

1.33 16 8.88E+O 1 6.83E+00 
1.42 17 9.01E+01 7.16E+00 
1.50 18 8.55E+01 7.45E+00 
1.58 19 9.05E+01 7.76E+00 
1.67 20 9.31E+01 S.07E+00 
1.75 21 9.55E+01 8.39E+00 
I.S3 22 9.84E+01 8.7IE+OO 
1.92 ..,~ 

-.) 1.0 I E+02 9.04E+00 
2.00 2.:1 1.04E+02 9.37E+00 
2.08 25 1.05E+02 9.70E+00 
2.17 26 1.04E+02 1.00E+OI 
2.25 27 I.OGE+02 1.03E+OI 
2.33 2S 1.07E+02 1.06E+OI . 
2.42 29 1.09E+02 1.09E+OI 
2.50 30 1.09E+02 1.12E+OI 
2.58 31 1.19E+02 1.I6E+oI 



TIME INTERVAL (,rRS) 0.083333 SOURCE AREA CONC. C3 

ELAPSED TIME • YRS Month Loading(ugll) (UG/1.) 

"2..67 ~., 

.'- 1.26E+02 1."2.0E"'0 I 

2.75 33 1.35E+02 1.24E+OI 

2.83 34 1.43E+02 1.28E"'01 

2.92 35 1.49E+02 1.33E+01 

3.00 36 1.48E+02 1.38E+01. 

3.08 37 1.39E+02 1.-:I2E+01 

3.17 38 1.28E+02 1.45E+01 

3.25 39 1.20E+02 1.47E+01 

3.33 40 1.1JE+02 1.49E+01 

3.42 41 I.OSE+02 1.50E+01 

3.50 42 9.50E+Ol 1.50E+01 

3.58 43 9.J7E+Ol I.5IE+OI 

3.67 44 8.96E+Ol I.5IE+OI 

3.75 45 8.53E+Ol 1.50E+01 

3.83 46 8.12E+Ol 1.50E+01 

3.92 47 7.67E+OI 1.49E+01 

4.00 48 7.21E+Ol 1.48E+01 

4.08 49 6.67E+OI 1.47E+OI 

4.17 50 6.IIE+OI 1.45E+OI 

4.25 51 S.73E+O I 1.43E+01 

4.33 52 5.34E+OI 1.41E+01 

4.42 53 4.97E+OI 1.39E+01 

4.50 54 4.50E+OI l.36E+01 

4.58 55 4.44E+OI 1.J4E+01 

4.67 56 4.24E+OI 1.32E+01 

4.75 57 4.04E+OI l.29E+OI 

-. 4.83 58 J.84E+OI 1.27E+OI 

4.92 59 3.63E+OI 1.24E+01 

5.00 60 J.4IE+OI l.2IE+OI 

5.0S 61 3.15E+{l1 1.19E+OI 

5.17 62 2.89E+{l1 1.16E+01 

5.25 G~ -' 2.71 E+{ll 1.13E+0 I 

5.J3 G4 2.53E+{l1 1.11 E+OI 

5.42 G5 2.J5E+OI 1.0SE+01 

5.50 GG 2.IJE+OI 1.05E+01 

5.58 G7 2.IOE+OI 1.02E+01 

5.67 GS 2.00E+OI 9.96E+00 

5.75 69 1.9 I E+O I 9.70E+00 

5.S3 70 1.81 E+OI 9.44E+00 

5.92 71 1.71E+OI 9.ISE+00 

6.00 72 1.6 IE+{l I 8.93E+00 

G.03 73 1.49E+OI S.6SE+00 

6.17 74 1.J6E+OI S.43E+00 

6.25 75 1.2SE+OI 8.19E+OO 

6.33 76 1.19E+OI 7.95E+00 

6.4"2. 77 I.IIE+OI 7.7 I E+OO 

6.50 73 1.0lE+OI 7.-17E+00 

6.58 79 9.91E+OO 7.25E+00 

6.67 !i0 9.46E+OO 7.03E+00 

6.75 81 9.01E+OO 6.SIE+00 

6.S3 S2 8.57E+{)0 6.60E+00 

6.92 83 8.09E+OO 6.40E+00 

7.00 8.:1 7.60E+{)0 6.20[+00 

7.0S 
. 

35 7.04 E+{)O 6.00E+00 

7.17 86 6.44E+OO 5.SI E+OO 

7.25 87 G.05E+OO 5.62E+OO 



TIME INTERVAL (YRS) 0.083333 SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month LOllding(ug.l) (UO/l.) 

7.33 88 5.64E+OO 5.44£+00 

7.42 89 5.24E+OO 5.26E"'-OO 

4.75E+OO - 5.09£+00 7.50 90 

7.58 91 4.68E+OO 4.92E+00 

7.67 92 4.47E+OO 4.76E+00 

7.75 93 4.26E+OO 4.60£+00 

7.83 94 4.05E+OO 4.45E+00 

7.92 95 3.82E+OO 4.30£+00 

8.00 96 3.59E+OO 4.15£+00 

8.08 97 3.33E+OO 4.0 I E+OO 

8.17 98 3.0SE+OO 3.88£+00 

8.25 99 2.86E+OO 3.74E+00 

8.33 100 2.66E+OO 3.6IE+00 

8.42 101 2.48E+OO 3.49E+00 

8.50 102 2.2SE+OO 3.37E+00 

8.58 103 2.21E+OO 3.25£+00 

8.67 104 2.IIE+OO 3.14E+00 

8.75 105 2.01E+OO 3.03£+00 

8.83 106 1.91E+OO 1.91£+00 

8.92 107 1.81 E+OO 1.81£+00 

9.00 108 1.70E+OO 1.71E+00 

9.08 109 I. 57E+OO 1.63E+00 

9.17 110 1.44E+OO 1.53E+00 

9.25 111 I.3SE+OO 1.44E+00 

9.33 112 1.26E+OO 1.36E+00 

9.41 113 1.17E+OO 1.17£+00 

- . 9.50 114 1.06£+00 1.19E+00 

9.58 115 1.05E+OO 1.11£+00 

9.67 116 9.99E-01 1.03£+00 

9.75 117 9.5IE-01 1.96£+00 

9.83 118 9.04E-01 1.89E+00 

9.92 119 8.54E-0 1 1.82£+00 

10.00 120 8.02E-0 1 1.76£+00 

10.08 121 7.43E-0 1 1.69£+00 

10.17 121 6.80E-0 I 1.63£+00 

10.15 113 6.38E-0 I 1.57£+00 

10.33 124 5.9SE-01 1.51£+00 

10.41 125 5.53E-Ol 1.46£+00 

10.50 116 5.0IE"01 1.40£+00 

10.58 127 4.94E-O I 1.35E+00 

10.67 118 4.72E-01 1.30£+00 

10.75 129 4.49E-0 I 1.16£+00 

10.83 130 4.27E-O I 1.11E+00 

10.92 131 4.04E-0 1 1.16£+00 

11.00 I ~., -'- 3.79E-0 I 1.11£+00 

11.08 133 3.SIE-01 1.08E+00 

11.17 134 :UIE-OI 1.04£+00 

11.15 135 3.0IE-01 1.00E+00 

11.33 136 2.8IE-01 9.64£-0 I 

11.41 137 2.61 E-O I 9.18E-Ol 

11.50 138 2.37E-0 I 8.93E-01 

11.58 139 2.33E-0 I 8.60E-01 

11.67 140 2.23E-0 1 8.27£-01 

11.75 
~ 

141 2.12E-0 I 7.97E-01 

11.83 141 2.02E-0 I 7.67£-01 
11.92 143 1.91 E-O I 7.3S£-01 



TIME INTER VAL (YRS) 0.083333 SOURCE AREA CONC. C3 

ELAPSED TIME - YRS Month Loading( ug/I) (UGfL) 

11.00 144 1.79E-0 I 7.IOE-01 

11.08 145 1.66E-0 I 6.84E-01 

11.17 146 1.52E-O I 6.5SE-01 

11.15 147 1.·nE-OI 6.33E-01 

11.33 148 1.33E-0 I 6.09E-01 

11.41 149 1.24E-0 I 5.S6E-0 I 

11.50 150 1.12E-OI 5.64E-O I 

11.58 151 I.10E-0 I 5.43E-01 

11.67 152 1.05E-0 I 5.11E-0 I 

11.75 153 I.OOE-OI 5.02E-OI 

12.83 154 9.54E-02 4.83E-OI 

12.92 155 9.0IE-02 4.65E-01 

13.00 156 8.46E-02 4.48E-O I 

13.08 157 7.84E-02 4.3IE-OI 

13.17 158 7.17E-02 4.14E-0 I 

13.25 159 6.73E-02 3.98E-OI 

13.33 160 6.27E-02 3.83E-OI 

13.41 161 5.83E-02 3.69E-OI 

13.50 161 5.28E-02 3.55E-0 I 

13.58 163 5.2IE-02 3.4IE-OI 

13.67 164 4.97E-02 3.28E-OI 

13.75 165 4.74E-02 3.16E-OI 

13.83 166 4.5IE-02 3.03E-01 

13.92 167 4.25E-02 1.92E-0 I 

14.00 168 4.00E-02 1.81E-01 

14.08 169 3.70E-02 1.70E-OI 

.. 14.17 170 3.39E-02 2.60E-OI 

14.25 171 3.ISE-02 2.50E-OI 

14.33 171 2.96E-Ol 1.40E-OI 

14.42 173 2.75E-02 1.3IE-01 

14.50 17-1 2.50E-02 1.11E-01 

1-1.58 175 2.46E-02 1.14E-01 

14.67 176 2.35E-02 1.05E-OI 

1-1.75 177 2.24E-02 1.97E-01 

14.83 178 2.13E-02 1.90E-0 I 

14.92 179 2.0 I E-02 1.83E-0 I 

15.00 ISO 1.89E-02 1.76E-OI 

15.08 181 1.75E-02 1.69E-01 

15.17 181 1.60E-02 1.62E-0 I 

15.25 183 1.50E-02 1.56E-0 I 

15.33 184 I AOE-02 1.50E-01 

15.41 185 1.30E-02 1.44E-01 

15.50 186 1.1 SE-02 139E-01 

15.58 IS7 1.16E-02 1.33E-01 

15.67 ISS 1.11 E-02 1.18E-O I 

15.75 189 1.05E-02 1.23E-0 I 

15.83 190 1.00E-02 1.19E-0 I 

15.92 191 9.47E-03 1.14E-0 I 

16.00 192 8.90E-03 1.I0E-0 I 

16.08 193 8.24E-03 1.05E-0 I 

16.17 194 7.54E-03 1.0 I E-O I 

16.25 195 7.07E-03 9.74E-01 

1633 1% 6.59E-03 936E-01 

16.41 
. 

197 6.12E-03 9.00E-01 

16.50 198 5.55E-03 8.65E-01 

16.5S 199 5.47E-03 S.31E-01 



TIME INTER VAL (YRS) 0.OS3333 SOURCE AREA CONC. C3 

ELAPSED TllvlE - YRS Month Loading(ug/l) (UG,L) 

16.67 :200 5.22E-03 7.99E-02 

16.75 201 4.97E-03 7.6SE-02 

16.83 202 4.73E-03 7.39E-02 

16.92 203 4A6E-03 7.10E-02 

17.00 20.:1 4.19E-03 6.S3E-02 

17.0S 205 3.89E-03 6.56E-02 

17.17 206 3.S6E-03 6.3IE-02 

17.25 207 3.33E-03 6.06E-02 

17.33 20S 3.IIE-03 5.S3E-02 

17.42 209 2.90E-03 5.60E-02 

17.50 210 2.62E-03 5.38E-02 

17.58 211 2.59E-03 5.1SE-02 

17.67 212 2.46E-03 4.9SE-02 

17.75 213 2.34E-03 4.7SE-02 

17.S3 214 2.24E-03 4.60E-02 

17.92 215 2.IIE-03 4.42E-02 

18.00 216 1.97E-03 4.25E-02 

18.08 217 1.84E-03 4.0SE-02 

18.17 218 1.67E-03 3.92E-02 

IS.25 219 I.S8E-03 3.77E-02 

18.33 220 1.47E-03 3.62E-02 

18.42 221 1.37E-OJ 3.48E-02 

18.50 222 1.22E-OJ 3.35E-02 

18.58 223 1.22E-03 322E-02 

18.67 224 1.17E-03 3.09E-02 

18.75 225 I.IIE-03 2.97E-02 
.. IS.83 226 I.OSE-03 2.86E-02 

18.92 227 9.89E-04 2.75E-02 

19.00 22S' 9.32E-04 2.64E-02 

19.0S 229 8.63E-04 2.54E-02 

19.17 230 7.99E-04 2.44E-02 

19.25 231 7.SIE-04 2.34E-02 

19.33 ..,~.., 

--'- 6.95E-04 2.25E-02 

19.-12 ..,~~ 

--',) 6.44E-04 2.16E-02 

19.50 234 S.72E-04 2.08E-02 

19.58 235 5.69E-04 2.00E-02 

19.67 236 S.43E-04 1.92E-02 

19.75 237 S.DE-04 I.S5E-02 

19.83 238 4.86E-04 1.77E-02 

19.92 239 4.55E-04 1.71E-02 

20.00 240 4.27E-04 1.64E-02 

20.0S 241 3.92E-04 1.58E-02 

20.17 242 J.5IE-04 1.5 I E-02 

20.25 2-13 3.24E-04 1.45E-02 

20.33 2-14 2.97E-04 1.40E-02 

20.42 245 2.71 E-04 1.34E-02 

20.50 246 2.50E-04 1.29E-02 

20.5R 247 2.31 E-04 1.24E-02 

20.67 24S 2.20E-04 1.19E-02 

20.75 249 2.15E-04 1.15E-02 

20.83 250 2.ISE-04 1.IOE-02 

20.92 251 2.14E-04 1.06E-02 

21.00 252 2.05E-04 1.02E-02 .. 
21.0S 253 2.03E-04 9.7S£-03 

2I.I7 254 1.97E-04 9.40E-03 

21.25 255 1.99E-04 9.0JE-03 



TIME INTER VAL (YRS) 

ELAJ'SED TIME - YRS Month 

21.33 256 

21.42 257 

21.50 258 

21.58 259 

21.67 260 

21.75 261 

21.83 262 

21.92 263 

22.00 264 

22.08 265 

22.17 266 

22.25 267 

22.33 268 

22.42 269 

22.50 270 

22.58 271 

22.67 272 

22.75 273 

22.83 274 

22.92 275 

23.00 276 

23.08 277 

23.17 278 

23.25 279 

23.33 280 

23.42 281 
., 23.50 282 

23.58 283 

23.67 2S4 

23.75 285 

23.83 2R6 

23.92 287 

24.00 288 

24.08 289 

24.17 290 

24.25 291 

-24.33 292 

24.42 293 

24.50 294 

24.5R 295 

24.67 296 

24.75 297 

24.83 29S 

2.:1.92 299 
25.00 300 

0.083333 

Londing( ugll) 

2.00E-O-l 

2.0IE-04 

I.S7E-O-l 

\.95E-04 

1.9GE-O-l 

I. 96E-04 

\.96E-04 

1. 95E-04 

1.95E-04 

1.93E-04 

1.88E-04 

1.90E-04 

1.91E-04 

1.92E-04 

1.79E-04 

1.86E-04 

1.87E-04 

1.87E-04 

1.87E-04 

1.86E-04 

1.86E-04 

1.84E-04 

1.79E-04 

1.80E-04 

1.81E-04 

1.82E-04 

1.70E-04 

I.77E-04 

1.7SE-04 

1.7SE-04 

1.79E-O-l 

1.78E-04 

1.7SE-04 

1. 76E-O-l 

1.71 E-04 

1.72E-04 

1.73E-04 

1.74E-04 

1.62E-04 

1.69E-04 

1.70E-04 

1.70E-04 

1.71 E-04 

1.70E-04 

1.70E-04 

MAX 

1..:I9E"02 

SOURCE AREA CONC. C3 

(UG:L) 

S.6SE-03 

S.34E-03 

S.OIE-OJ 

7.70E-03 

7.40E-03 

7.IIE-03 

6.84E-03 

6.57E-03 

6.32E-03 

6.07E-03 

5.83E-03 

5.61E-03 

5.39E-03 

5.18E-03 

4.98E-03 

4.78E-03 

4.60E-03 

.:IA2E-03 

4.25E-03 

4.0SE-03 

3.93E-03 

3.77E-03 

3.63E-03 

3A9E-03 

3.35E-03 

3.22E-03 

3.IOE-03 

2.9SE-03 

2.86E-03 

2.75E-03 

2.6.:IE-03 

2.5-lE-03 

2A-lE-03 

2.35E-03 

2.26E-03 

2.17E-03 

2.09E-03 

2.0 I E-03 

1.93E-03 

1.86E-03 

l.7SE-03 

1.72E-03 

1.65E-03 

1.59E-03 

1.52E-03 

MAX 
1.5IE"OI 
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SESOll MODELING FOR OU3 



NIROP FRIDLEY 
ESTIMATION OF INFILTRATION VALUE BENEATH BUILDING 
7/1/98 

1.0 Introduction 

An estimate of the infiltration beneath the building (OU3) is needed for the SESOIL model. Strictly 
speaking, the roof and the foundation should prevent any infiltration and the value should be zero. 
However, to provide a conservative approach, an estimate of the storm sewer leakage, as a 
·fraction of the total rainfall, could be made. Applying the total rainfall to the entire area is too 
conservative. 

2.0 Approach 

The approach taken was to assume that the pipe joints would leak. The leakage rate would be 
equal to the value of the criteria for sewer pipe testing in the PA Domestic Facilities Manual. This 
value is probably drawn from the Ten States Standards. This criteria is applied to a test in which 
the pipe is filled with water and 2 feet of head is applied. Thus, in that respect, the value is 
conservative since the sewers will not be flowing full. The actual quality of the joints is unknown. 
While some joints may be leaking more, some may be leaking less. No additional safety factor 
has been applied. 

In addition, only the storm sewers were considered. The SESOIL model uses weather related 
data (storm event duration, frequency, quantity) as inputs and the storm sewer flow through pipes 
could be related to this information. The sanitary sewers were excluded primarily because of 
uncertainty in the general flow rates and presence of flow in the various lines. The drawings show 
a extensive sanitary sewer network with many tie-ins, many of which were floor drains. Thus, the 
normal state of many of these lines would be empty. Because of the limitations of information and 
because of the way data must be input to the model, the sanitary sewers were not considered 
directly. However, to account for a contribution from these sewers, the leakage rate used in the 
storm sewer calculation was multiplied by a factor of 2. 

Using the site sewer drawings, the diameter and length of each of the main storm sewer lines that 
are beneath the plant were identified. Only the mainlines were considered and the small branches 
off many of the mains were ignored. (The only exception to this are the branches off the 
northernmost mainline.) 

The leakage test criteria from the PA Domestic Facilities Manual is 100 gallons per day per 
diameter-inch per mile. In this case, one day is 24 hours. With a factor of 2 applied, this yields 
200 gallons per day per diameter-inch per mile. 

For each storm sewer line or segment, the leakage rate in gallons per day was calculated by the 
product of the above criteria, the pipe diameter and the length. 

The climate data used for the OU2 SESOIL modeling was used to estimate the total water 
leakage on a monthly basis. The input data, for each month, includes the mean duration of a 
storm event during that month and the mean number storm events per month. Thus, the total 
leakage per month for each sewer line or segment. is calculated by the product of the monthly 
leakage rate (gallons per day), number of storm events, and duration of the events (fraction of a 
day). 



The total leakage per month is the sum of the monthly leakage from each line or segment. The 
data in this form can be converted to depth of precipitation (centimeters is used in the model) for 
each month and used as input to the model. 

A copy of the calculation tables are attached. 

3.0 Comparison to total rainfall 

The total estimated leakage was compared to the total rainfall, such as would be experienced by 
uncovered ground. The footprint area of the NIROP facility is about 1,820,000 square feet. The 
total annual rainfall used in the OU2 SESOIL model is 26.7 inches. The total estimated storm 
water leakage is 168,000 gallons. This volume over the facility footprint equals 0.15 inches of 
rainfall, or about 0.6% of the total rainfall. 



SESOll Model Results: leachate Entering Groundwater Versus Time 

COC TCE PCE DCE TCA 

Max Conc. 174.6 8.5 0.0 0.0 

Year Month Total Months Leachate Ipom) 

1 1 1 174.0 8.5 0 0 

1 2 2 173.1 8.4 0 0 

1 3 3 172.2 8.3 0 0 

1 4 4 172.6 8.2 0 0 

1 5 5 172.9 8.1 0 0 

1 6 6 173.4 8.1 0 0 

1 7 7 174.1 8.0 a 0 

1 8 8 174.5 8.0 0 0 

1 9 9 174.6 7.9 0 0 

1 10 10 174.5 7.8 a 0 

1 11 11 173.7 7.7 0 0 

1 12 12 172.3 7.5 0 0 

2 1 13 170.4 7.3 0 0 

2 2 14 168.1 7.1 0 0 

2 3 15 165.9 6.9 0 0 

2 4 16 164.7 6.8 0 0 

2 .5 17 163.5 6.7 0 0 

2 6 18 162.6 6.7 0 0 

2 7 19 162.1 6.6 0 0 

2 8 20 161.6 6.6 0 0 

2 9 21 161.0 6.6 0 0 

2 10 22 160.3 6.5 0 0 

2 11 23 159.2 6.4 0 0 

2 12 24 157.6 6.3 0 0 

3 1 25 155.8 6.2 0 0 

3 2 26 153.5 6.0 0 0 

3 3 27 151.2 5.9 0 0 

3 4 28 150.1 5.8 0 0 



3 5 29 149.0 5.8 0 0 

3 6 30 148.1 5.8 0 0 

3 7 31 147.7 5.8 0 0 

3 8 32 147.2 5.8 0 0 

3 9 33 146.7 5.7 0 0 

3 10 34 146.2 5.7 0 0 

3 11 35 145.2 5.7 0 0 

3 12 36 143.8 5.6 0 0 

4 1 37 142.3 5.5 0 0 

4 2 38 140.3 5.4 0 0 

4 3 39 138.4 5.3 0 0 

4 4 40 137.5 5.2 0 0 

4 5 41 136.5 5.2 0 0 

4 6 42 135.9 5.2 0 0 

4 7 43 135.6 5.2 0 0 

4 8 44 135.3 5.2 0 0 

4 9 45 135.0 5.2 0 0 

4 10 46 134.6 5.2 0 0 

4 11 47 133.8 5.1 0 0 

4 12 48 132.7 5.1 0 0 

5 1 49 131.4 5.0 0 0 

5 2 50 129.7 4.9 0 0 

5 3 51 128.0 4.8 0 0 

5 4 52 127.3 4.8 0 0 

5 5 53 126.6 4.7 0 0 

5 6 54 126.1 4.7 0 0 

5 7 55 125.9 4.8 0 0 

5 8 56 125.8 4.8 0 0 

5 9 57 125.5 4.8 0 0 

5 10 58 125.3 4.8 0 0 

5 11 59 124.7 4.8 0 0 

5 12 60 123.7 4.7 0 0 

6 1 61 122.6 4.6 0 0 

6 2 62 121.1 4.5 0 0 

6 3 63 119.7 4.5 0 0 

6 4 64 119.1 4.4 0 0 

6 5 65 118.5 4.4 0 0 

6 6 66 118.1 4.4 0 0 

6 7 67 118.0 4.4 0 0 



6 8 68 118.0 4.5 0 0 

6 9 69 117.8 4.5 0 0 

6 10 70 117.7 4.5 0 0 

6 11 71 117.2 4.5 0 0 

6 12 72 116.3 4.4 0 0 

7 1 73 115.4 4.3 0 0 

7 2 74 114.0 4.3 0 0 

7 3 75 112.7 4.2 0 0 

7 4 76 112.3 4.2 0 0 

7 5 77 111.8 4.2 0 0 

7 6 78 111.5 4.2 0 0 

7 7 79 111.5 4.2 0 0 

7 8 80 111.5 4.2 0 0 

7 9 81 111.4 4.2 0 0 

7 10 82 111.3 4.2 0 0 

7 11 83 110.9 4.2 0 0 

7 12 84 110.2 4.2 0 0 

8 1 85 109.3 4.1 0 0 

8 2 86 108.1 4.0 0 0 

8 3 87 106.9 4.0 0 0 

8 4 88 106.5 4.0 0 0 

8 5 89 106.1 4.0 0 0 

8 6 90 105.9 4.0 0 0 

8 7 91 106.0 4.0 0 0 

8 8 92 106.0 4.0 0 0 

8 9 93 106.0 4.0 0 0 

8 10 94 105.9 4.0 0 0 

8 11 95 105.6 4.0 0 0 

8 12 96 104.9 4.0 0 0 

9 1 97 104.2 3.9 0 0 

9 2 98 103.0 3.9 0 0 

9 3 99 102.0 3.8 0 0 

9 4 100 101.6 3.8 0 0 

9 5 101 101.3 3.8 0 0 

9 6 102 101.1 3.8 0 0 

9 7 103 101.2 3.8 0 0 

9 8 104 101.3 3.8 0 0 

9 9 105 101.3 3.9 0 0 

9 10 106 101.3 3.9 0 0 



9 11 107 101.0 3.9 0 0 

9 12 108 100.4 3.8 0 0 

10 1 109 99.7 3.8 0 0 

10 2 110 98.7 3.7 0 0 

10 3 111 97.7 3.7 0 0 

10 4 112 97.4 3.7 0 0 

10 5 113 97.1 3.6 0 0 

10 6 114 96.9 3.7 0 0 

10 7 115 97.1 . 3.7 0 0 

10 8 116 97.2 3.7 0 0 

10 9 117 97.2 3.7 0 0 

10 10 118 97.3 3.7 0 0 

10 11 119 97.0 3.7 0 0 

10 12 120 96.5 3.7 0 0 

11 1 121 95.8 3.6 0 0 

11 2 122 94.9 3.6 0 0 

11 3 123 93.9 3.5 0 0 

11 4 124 93.7 3.5 0 0 

11 5 125 93.4 3.5 0 0 

11 6 126 93.3 3.5 0 0 

11 7 127 93.5 3.6 0 0 

11 8 128 93.6 3.6 0 0 

11 9 129 93.7 3.6 0 0 

11 10 130 93.7 3.6 0 0 

11 11 131 93.5 3.6 0 0 

11 12 132 93.0 3.6 0 0 

12 1 133 92.4 3.5 0 0 

12 2 134 91.5 3.5 0 0 

12 3 135 90.6 3.4 0 0 

12 4 136 90.4 3.4 0 0 

12 5 137 90.2 3.4 0 0 

12 6 138 90.1 3.4 0 0 

12 7 139 90.3 3.5 0 0 

12 8 140 90.4 3.5 0 0 

12 9 141 90.5 3.5 0 0 

12 10 142 90.6 3.5 0 0 

12 11 143 90.3 3.5 0 0 

12 12 144 89.9 3.5 0 0 

13 1 145 89.4 3.4 0 0 



13 2 146 88.5 3.4 0 0 

13 3 147 87.7 3.3 0 0 

13 4 148 87.5 3.3 0 0 

13 5 149 87.3 3.3 0 0 

13 6 150 87.2 3.4 0 0 

13 7 151 87.4 3.4 0 0 

13 8 152 87.6 3.4 0 0 

13 9 153 87.7 3.4 0 0 

13 10 154 87.8 3.4 0 0 

13 11 155 87.6 3.4 0 0 

13 12 156 87.1 3.4 0 0 

14 1 157 86.6 3.4 0 0 

14 2 158 85.8 3.3 0 0 

14 3 159 85.0 3.3 0 0 

14 4 160 84.9 3.3 0 0 

14 5 161 84.7 3.3 0 0 

14 6 162 84.7 3.3 0 0 

14 7 163 84.9 3.3 0 0 

14 8 164 85.0 3.3 0 0 

14 9 165 85.1 3.3 0 0 

14 10 166 85.2 3.4 0 0 

14 11 167 85.1 3.3 0 0 

14 12 168 84.7 3.3 0 a 
15 1 169 84.2 3.3 0 0 

15 2 170 83.4 3.2 0 0 

15 3 171 82.7 3.2 0 0 

15 4 172 82.5 3.2 0 0 

15 5 173 82.4 3.2 0 0 

15 6 174 82.4 3.2 0 0 

15 7 175 82.6 3.2 0 a 
15 8 176 82.7 3.3 0 0 

15 9 177 82.9 3.3 0 0 

15 10 178 83.0 3.3 0 0 

15 11 179 82.8 3.3 0 0 

15 12 180 82.5 3.3 0 0 

16 1 181 82.0 3.2 0 0 

16 2 182 81.3 3.2 0 0 

16 3 183 80.6 3.1 0 0 

16 4 184 80.4 3.1 0 0 



16 5 185 80.3 3.1 a a 
16 6 186 80.3 3.1 a a 
16 7 187 80.5 3.2 a a 
16 8 188 80.7 3.2 a a 
16 9 189 80.8 3.2 a a 
16 10 190 80.9 3.2 a a 
16 11 191 80.8 3.2 a a 
16 12 192 80.4 3.2 a a 
17 1 193 80.0 3.2 a a 
17 2 194 79.3 3.1 a a 
17 3 195 78.6 3.1 a a 
17 4 196 78.5 3.1 a a 
17 5 197 78.4 3.1 a a 
17 6 198 78.4 3.1 a a 
17 7 199 78.6 3.1 a a 
17 8 200 78.8 3.1 a a 
17 9 201 79.0 3.2 a a 
17 10 202 79.1 3.2 a a 
17 11 203 79.0 3.2 a a 
17 12 204 78.6 3.1 a a 
18 1 205 78.2 3.1 a a 
18 2 206 77.5 3.1 a a 
18 3 207 76.9 3.0 a a 
18 4 208 76.8 3.0 a a 
18 5 209 76.7 3.0 a a 
18 6 210 76.7 3.0 0 a 
18 7 211 76.9 3.1 a a 
18 8 212 77.1 3.1 a a 
18 9 213 77.3 3.1 a a 
18 10 214 77.4 3.1 a a 
18 11 215 77.3 3.1 a a 
18 12 216 77.0 3.1 a a 
19 1 217 76.6 3.1 a a 
19 2 218 75.9 3.0 a a 
19 3 219 75.3 3.0 a a . 
19 4 220 75.2 3.0 a a 
19 5 221 75.1 3.0 a a 
19 6 222 75.1 3.0 a a 
19 7 223 75.3 3.0 a a 



19 8 224 75.6 3.0 0 0 

19 9 225 75.7 3.1 0 0 

19 10 226 75.9 3.1 0 0 

19 11 227 75.8 3.1 0 0 

19 12 228 75.5 3.1 0 0 

20 1 229 75.1 3.0 0 0 

20 2 230 74.4 3.0 0 0 

20 3 231 73.8 2.9 0 0 

20 4 232 73.8 2.9 0 0 

20 5 233 73.7 2.9 0 0 

20 6 234 73.7 3.0 0 0 

20 7 235 73.9 3.0 0 0 

20 8 236 74.1 3.0 0 0 

20 9 237 74.3 3.0 0 0 

20 10 238 74.4 3.0 0 0 

20 11 239 74.3 3.0 0 0 

20 12 240 74.1 3.0 0 0 

21 1 241 73.7 3.0 0 0 

21 2 242 73.1 2.9 0 0 

21 3 243 72.5 2.9 0 0 

21 4 244 72.4 2.9 0 0 

21 .- 5 245 72.4 2.9 0 0 

21 6 246 72.4 2.9 0 0 

21 7 247 72.6 2.9 0 0 

21 8 248 72.8 3.0 0 0 

21 9 249 73.0 3.0 0 0 

21 10 250 73.1 3.0 0 0 

21 11 251 73.1 3.0 0 0 

21 12 252 72.8 3.0 0 0 

22 1 253 72.4 2.9 0 0 

22 2 254 71.8 2.9 0 0 

22 3 255 71.3 2.9 0 0 

22 4 256 71.2 2.9 0 0 

22 5 257 71.1 2.9 0 0 

22 6 258 71.2 2.9 0 0 

22 7 259 71.4 2.9 0 0 

22 8 260 71.6 2.9 0 0 

22 9 261 71.8 2.9 0 0 

22 10 262 71.9 3.0 0 0 



22 11 263 71.9 3.0 0 0 

22 12 264 71.6 2.9 0 0 

23 1 265 71.3 2.9 0 0 

23 2 266 70.7 2.9 0 0 

23 3 267 70.1 2.8 0 0 

23 4 268 70.1 2.8 0 0 

23 5 269 70.0 2.8 0 0 

23 6 270 70.1 2.8 0 0 

23 7 271 70.3 2.9 0 0 

23 8 272 70.5 2.9 0 0 

23 9 273 70.7 2.9 0 0 

23 10 274 70.8 2.9 0 0 

23 11 275 70.8 2.9 0 0 

23 12 276 70.5 2.9 0 0 

24 1 277 70.2 2.9 0 0 

24 2 278 69.6 2.8 0 0 

24 3 279 69.1 2.8 0 0 

24 4 280 69.0 2.8 0 0 

24 5 281 69.0 2.8 0 0 

24 6 282 69.0 2.8 0 0 

24 7 283 69.3 2.8 0 0 

24 8 284 69.5 2.9 0 0 

24 9 285 69.7 2.9 0 0 

24 10 286 69.8 2.9 0 0 

24 11 287 69.8 2.9 0 0 

24 12 288 69.5 2.9 0 0 

25 1 289 69.2 2.8 0 0 

25 2 290 68.6 2.8 0 0 

25 3 291 68.1 2.8 0 0 

25 4 292 68.1 2.8 0 0 

25 5 293 68.0 2.8 0 0 

25 6 294 68.1 2.8 0 0 

25 7 295 68.3 2.8 0 0 

25 8 296 68.5 2.8 0 0 

25 9 297 68.7 2.8 0 0 

25 10 298 68.9 2.9 0 0 

25 11 299 68.8 2.9 0 0 

25 12 300 68.6 2.8 0 0 



1 

******************************************************************************************************* 

***** 
***** SESOIL-84: SEASONAL CYCLES OF WATER, SEDIMENT, AND POLLUTANTS IN SOIL ENVIRONMENTS 
***** 
***** DEVELOPERS: 
***** 

M. BONAZOUNTAS,ARTHUR D. LITTLE INC. 
J. WAGNER ,DIS/ADLPIPE, INC. 

***** 
***** 
***** 
***** 
***** 
***** 
***** 

MODIFIED EXTENSIVELY BY: 
D.M. HETRICK 
OAK RIDGE NATIONAL LABORATORY 
(615) 576-7556 
VERSION JANUARY 1995 

,(617)864-5770,X5871 
,(617)492-1991,X5820 

***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 
***** 

******************************************************************************************************* 

****** MONTHLY SESOIL MODEL OPERATION ****** 
MONTHLY SITE SPECIFIC SIMULATION 

REGION 
SOIL TYPE 
COMPOUND 
WASHLOAD DATA 
APPLICATION AREA: 

FRIDLEY NIROP OU3 

TCE 

NIROP OU3 TCE 

GENERAL INPUT PARAMETERS 
======================== 

-- SOIL INPUT PARAMETERS 

SOIL DENSITY (G/CM**3): 1.60 
INTRINSIC PERMEABILITY (CM**2): .000 
DISCONNECTEDNESS INDEX (-): 12.0 
POROSITY (-): .400 
ORGANIC CARBON CONTENT (%): .250 
CATION EXCHANGE CAPACITY (MILLI EQ./l00G DRY SOIL): .000 
FREUNDLICH EXPONENT (-): 1.00 

-- CHEMICAL INPUT PARAMETERS 

SOLUBILITY (UG/ML): 
DIFFUSION COEFFICIENT IN AIR (CM**2/SEC): 

.110E+04 

.100E-Ol 

.::.E 



HENRYS LAY CONSTANT (M**3-ATM/MOLE): 
ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC): 
ADSORPTION COEFFICIENT ON SOIL (K): 
MOLECULAR YEIGHT (G/MOL): 
VALENCE (-): 
NEUTRAL HYDROLYSIS CONSTANT (/DAY): 
BASE HYDROLYSIS CONSTANT (L/MOL-DAY): 
ACID HYDROLYSIS CONSTANT (L/MOL-DAY): 
DEGRADATION RATE IN MOISTURE (/DAY): 
DEGRADATION RATE ON SOIL (/DAY): 
LIGAND-POLLUTANT STABILITY CONSTANT (-): 
NO_ MOLES LIGAND/MOLE POLLUTANT (-): 
LIGAND MOLECULAR YEIGHT (G/MOL): 

-- APPLICATION INPUT PARAMETERS 

NUMBER OF SOIL LAYERS: 
YEARS TO BE SIMULATED: 
AREA (CM**2): 
APPLICATION AREA LATITUDE (DEG_): 
SPILL (1) OR STEADY APPLICATION (0): 
MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GYR. CONC.: 
INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0) 
DEPTHS (CM): 
NUMBER OF SUBLAYERS/LAYER 
PH (CM): 
INTRINSIC PERMEABILITIES (CM**2): 
KDEL RATIOS (-): 
KDES RATIOS (-): 
OC RATIOS (-): 
CE C RATIOS (-): 
FRN RATlOS(-): 
ADS RA TI OS( - ): 

1 
YEAR - MONTHLY INPUT PARAMETERS 
======== ======================== 

-- CLIMATIC INPUT PARAMETERS --

OCT NOV DEC 
I 

JAN 

.117E-01 
166. 
.000 
131. 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 

4 
26 

0.130E+08 
44.9 
o 
o 
1 

0.12E+03 0.12E+03 0.12E+03 0.24E+03 
444 4 

0.00 0.00 0.00 0.00 
0.50E-10 0.50E-10 0.50E-10 0.50E-10 

1.0 1.0 1.0 
1.0 1.0 1.0 

0.12 0.13 0.13 
1.0 1.0 1.0 
1.0 1.0 1.0 
1.0 1.0 1.0 

FEB MAR APR MAY JUN 

TEMP. (DEG C) 8.830 -0.830 -8.780 -12.390 -9.940 -3.280 6.000 12.610 17.890 
CLOUD CVR (FRAC.) 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 
REL. HUM. (FRAC. ) 0.700 0.800 0.750 0.750 0.750 0.700 0.650 0.650 0.700 
ALBEDO (-) 0.160 0.240 0.280 0.280 0.280 0.300 0.190 0.160 0.160 
EVAPOT. (CM/DAY) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

TeE 

JUL AUG SEP 

20.830 19.830 14.280 
0.900 0.900 0.900 
0.700 0.700 0.700 
0.160 0.160 0.160 
0.000 0.000 0.000 



PRECIP. (CM) 
M.TIME RAIN(DAYS) 
M. STORM NO. (-) 
M. SEASON (DAYS) 

0.027 
0.460 
3.440 

30.400 

0.021 
0.530 
3.030 

30.400 

0.003 
0.480 
2.780 

30.400 

0.003 
0.460 
2.340 

30.400 

0.003 
0.470 
2.170 

30.400 

INITIAL POLLUTANT CONCENTRATIONS IN UG/ML,INPUT FOR MONTH 

LAYER 1: 
SUBLAYER 1 2 3 4 

INITIAL CONC. (UG/ML) 2.20E-01 6.20E-01 1.02E+00 1.02E+00 

LAYER 2: 
SUBLAYER 1 2 3 4 

INITIAL CONC. (UG/Ml) 8.50E-01 8.50E-01 5.60E-01 5.60E-01 

LAYER 3: 
SUBLAYER 1 2 3 4 

INITIAL CONC. (UG/ML) 8.70E-01 8.70E-01 1.18E+00 1.18E+00 

LAYER 4: 
SUB LAYER 1 2 3 4 

INITIAL CONC. (UG/Ml) 1.20E-01 8.27E+01 7.60E+01 7.16E+01 

0.058 
0.610 
3.830 

30.400 

1 OF YEAR 1 

3 

0.030 
0.510 
4.690 

30.400 

0.046 
0.400 
6.630 

30.400 

0.056 
0.330 
6.800 

30.400 

0.050 
0.250 
5.600 

30.400 

0.051 
0.320 
5.890 

30.400 

0.034 
0.370 
5.220 

30.400 

.LE 



1 

******************************************************************************************************* 
.**** 
***** SESOIL-84: SEASONAL CYCLES OF WATER, SEDIMENT, AND POLLUTANTS IN SOIL ENVIRONMENTS 
***** 
***** DEVELOPERS: 
***** 

M. BONAZOUNTAS,ARTHUR D. LITTLE INC. 
J. WAGNER ,DIS/ADLPIPE, INC. 

***** 
***** 
••••• 
***** 
***** 
***** 
***** 

MODIFIED EXTENSIVELY BY: 
D.M. HETRICK 
OAK RIDGE NATIONAL LABORATORY 
(615) 576-7556 
VERSION JANUARY 1995 

, (617)864-5770,X5871 
,(617)492-1991,X5820 

•••• * 
***** 
***** 
***** 
.**** 
****. 
.**** 
***** 
***** 
••••• 
***** 
***** 

******************************************************************************************************* 

****** MONTHLY SESOIL MODEL OPERATION ****** 
MONTHLY SITE SPECIFIC SIMULATION 

REGION 
SOl L TYPE 
COMPOUND 
WASHLOAD DATA 
APPLICATION AREA: 

FRIDLEY NIROP OU3 

PCE 

NIROP OU3 PCE 

GENERAL INPUT PARAMETERS 
======================== 

-- SOIL INPUT PARAMETERS 

SOIL DENSITY (G/CM**3): 1.60 
INTRINSIC PERMEABILITY (CM**2): .000 
DISCONNECTEDNESS INDEX (-): 12.0 
POROSITY (-): .400 
ORGANIC CARBON CONTENT (%): .250 
CATION EXCHANGE CAPACITY (MILLI EQ./100G DRY SOIL): .000 
FREUNDLICH EXPONENT (-): 1.00 

-- CHEMICAL INPUT PARAMETERS --

SOLUBILITY (UG/ML): 
DIFFUSION COEFFICIENT IN AIR (CM**2/SEC): 

150. 
.100E-01 

peE 



HENRYS LAW CONSTANT (M**3-ATM/MOLE): 
ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC): 
ADSORPTION COEFFICIENT ON SOIL (K): 
MOLECULAR WEIGHT (G/MOL): 
VALENCE (-): 
NEUTRAL HYDROLYSIS CONSTANT (/DAY): 
BASE HYDROLYSIS CONSTANT (L/MOL-DAY): 
ACID HYDROLYSIS CONSTANT (L/MOL-DAY): 
DEGRADATION RATE IN MOISTURE (/DAY): 
DEGRADATION RATE ON SOIL (/DAY): 
LIGAND-POLLUTANT STABILITY CONSTANT (-): 
NO. MOLES LIGAND/MOLE POLLUTANT (-): 
LIGAND MOLECULAR WEIGHT (G/MOL): 

-- APPLICATION INPUT PARAMETERS 

NUMBER OF SOIL LAYERS: 
YEARS TO BE SIMULATED: 
AREA (CM**2): 
APPLICATION AREA LATITUDE (DEG.): 
SPILL (1) OR STEADY APPLICATION (0): 

.287E-01 
155. 
.000 
166. 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 

4 
26 

0.130E+08 
44.9 
o 

MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GWR. CONC.: o 
INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0) 
DEPTHS (CM): 

1 
0.12E+03 0.12E+03 0.12E+03 0.24E+03 

NUMBER OF SUBLAYERS/LAYER 
PH (CM): 
INTRINSIC PERMEABILITIES (CM**2): 
KD E L RATIOS (-): 
KDES RATIOS (-): 
OC RA TI OS (-): 
CEC RATIOS (-): 
FRN RATIOS( -): 
ADS RATlOS(-): 

1 
YEAR - MONTHLY INPUT PARAMETERS 
======== ======================== 

-- CLIMATIC INPUT PARAMETERS --

OCT NOV DEC 

TEMP. (DEG C) 8.830 -0.830 -8.780 
CLOUD CVR (FRAC.) 0.900 0.900 0.900 
REL. HUM.(FRAC.) 0.700 0.800 0.750 
ALBEDO (-) 0.160 0.240 0.280 
EVAPOT. (CM/DAY) 0.000 0.000 0.000 

4 4 4 4 
0.00 0.00 0.00 0.00 
0.50E-10 0.50E-10 0.50E-10 0.50E-10 

1.0 1.0 1.0 
1.0 1.0 1.0 

0.12 0.13 0.13 
1.0 1.0 1.0 
1.0 1.0 1.0 
1.0 1.0 1.0 

JAN FEB MAR APR MAY JUN 

-12.390 -9.940 -3.280 6.000 12.610 17.890 
0.900 0.900 0.900 0.900 0.900 0.900 
0.750 0.750 0.700 0.650 0.650 0.700 
0.280 0.280 0.300 0.190 0.160 0.160 
0.000 0.000 0.000 0.000 0.000 0.000 

2 

JUL AUG SEP 

20.830 19.830 14.280 
0.900 0.900 0.900 
0.700 0.700 0.700 
0.160 0.160 0.160 
0.000 0.000 0.000 



PRECIP. (CM) 
M.TIME RAIN(DAYS) 
M. STORM NO. (-) 
M. SEASON (DAYS) 

0.027 
0.460 
3.440 

30.400 

0.021 
0.530 
3.030 

30.400 

0.003 
0.480 
2.780 

30.400 

0.003 
0.460 
2.340 

30.400 

0.003 
0.470 
2.170 

30.400 

0.058 
0.610 
3.830 

30.400 

INITIAL POLLUTANT CONCENTRATIONS IN UG/ML,INPUT FOR MONTH 1 OF YEAR 1 

LAYER 1: 
SUB LAYER 1 2 3 4 

INITIAL CONC. (UG/ML) O.OOE+OO 3.60E-02 7.20E-02 7.20E-02 

LAYER 2: 
SUB LAYER 1 2 3 4 

INITIAL CONC. (UG/ML) 7.00E-01 7.00E-01 5.90E-01 5.90E-01 

LAYER 3: 
SUBLAYER 1 2 3 4 

INITIAL CONC. (UG/ML) 3.00E-01 3.00E-01 4.80E-04 4.80E-04 

LAYER 4: 
SUBLAYER 1 2 3 4 

I N IT IAL CONC. (UG/ML) 4.BOE-04 4.BBE+00 4.40E+00 4.40E+00 

3 

0.030 
0.510 
4.690 

30.400 

0.046 
0.400 
6.630 

30.400 

0.056 
0.330 
6.800 

30.400 

0.050 
0.250 
5.600 

30.400 

0.051 
0.320 
5.890 

30.400 

0.034 
0.370 
5.220 

30.400 

·peE 



1 

********************************************************* •••••••••••• * •••••••••••• * ••••• **.**.*****.* •• 
••••• 
***** SESOIL-84: SEASONAL CYCLES OF WATER, SEDIMENT, AND POLLUTANTS IN SOIL ENVIRONMENTS 
••••• 
***** DEVELOPERS: 
*.*** 

M. BONAZOUNTAS,ARTHUR D. LITTLE INC. 
J. WAGNER ,DIS/ADLPIPE, INC. 

••• ** 
••••• 
••••• 
••••• 
••••• ... *. 
••••• 

MODIFIED EXTENSIVELY BY: 
D.M. HETRICK 
OAK RIDGE NATIONAL LABORATORY 
(615) 576-7556 
VERSION JANUARY 1995 

, (617)864-5770,X5871 
, (617)492-1991,X5820 

**.* • 
***** 
***** 
• •••• 
••••• .* ••• 
• •••• 
***** 
***** 
***** 
• •••• 
• •••• 

••••••••••••••••••••••••••••••••••••••••••••••• * ••••••••••••••••••••••••••••••••• * ••••••••••••••••••••• 

****** MONTHLY SESOIL MODEL OPERATION ****** 
MONTHLY SITE SPECIFIC SIMULATION 

REGION 
SOIL TYPE 
COMPOUND 
WASHLOAD DATA 
APPLICATION AREA: 

FRIDLEY NIROP OU3 

TCA 

NIROP OU3 TCA 

GENERAL INPUT PARAMETERS 
======================== 

-- SOIL INPUT PARAMETERS 

SOIL DENSITY (G/CM**3): 1.60 
INTRINSIC PERMEABILITY (CM**2): .000 
DISCONNECTEDNESS INDEX (-): 12.0 
POROSITY (-): .400 
ORGANIC CARBON CONTENT (%): .250 
CATION EXCHANGE CAPACITY (MILLI EQ./l00G DRY SOIL): .000 
FREUNDLICH EXPONENT (-): 1.00 

-- CHEMICAL INPUT PARAMETERS 

SOLUBILITY (UG/ML): 
DIFFUSION COEFFICIENT IN AIR (CM**2/SEC): 

.149E+04 

.100E-01 

~A 



HENRYS LAW CONSTANT (M**3-ATM/MOLE): 
ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC): 
ADSORPTION COEFFICIENT ON SOIL (K): 
MOLECULAR WEIGHT (G/MOL): 
VALENCE (-): 
NEUTRAL HYDROLYSIS CONSTANT (/DAY): 
BASE HYDROLYSIS CONSTANT (L/MOL-DAY): 
ACID HYDROLYSIS CONSTANT (L/MOL-DAY): 
DEGRADATION RATE IN MOISTURE (/DAY): 
DEGRADATION RATE ON SOIL (/DAY): 
LIGAND-POLLUTANT STABILITY CONSTANT (-): 
NO. MOLES LIGAND/MOLE POLLUTANT (-): 
LIGAND MOLECULAR WEIGHT (G/MOL): 

-- APPLICATION INPUT PARAMETERS 

NUMBER OF SOIL LAYERS: 
YEARS TO BE SIMULATED: 
AREA (CM**2): 
APPLICATION AREA LATITUDE (DEG.): 
SPILL (1) OR STEADY APPLICATION (0): 
MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GWR. CONC.: 
INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0) 
DEPTHS (CM): 
NUMBER OF SUBLAYERS/LAYER 
PH (CM): 
INTRINSIC PERMEABILITIES (CM**2): 
KDEL RATIOS (-): 
KDES RATIOS (-): 
OC RATIOS (-): 
CEC RATIOS (-): 
FRN RATlOS( -): 
ADS RATlOS(-): 

1 
YEAR - MONTHLY INPUT PARAMETERS 
======== ======================== 

-- CLIMATIC INPUT PARAMETERS --

OCT NOV DEC JAN 

.40BE-02 
110. 
.000 
133. 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 

4 
26 

0.130E+OB 
44.9 
o 
o 
1 

0.12E+03 0.12E+03 0.12E+03 0.24E+03 
4 444 

0.00 0.00 0.00 0.00 
0.50E-10 0.50E-10 0.50E-10 0.50E-10 

1.0 1.0 1.0 
1.0 1.0 1.0 

0.12 0.13 0.13 
1.0 1.0 1.0 
1.0 1.0 1.0 
1.0 1.0 1.0 

FEB MAR APR MAY JUN 

TEMP. (DEG C) B.B30 -0.B30 -B.7BO -12.390 -9.940 -3.280 6.000 12.610 17.B90 
CLOUD CVR (FRAC.) 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 0.900 
RH. HUM.(FRAC.) 0.700 0.800 0.750 0.750 0.750 0.700 0.650 0.650 0.700 
ALBEDO (-) 0.160 0.240 0.280 0.280 0.280 0.300 0.190 0.160 0.160 
EVAPOT. (CM/DAY) 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

2 

TeA 

JUL AUG SEP 

20.830 19.B30 14.280 
0.900 0.900 0.900 
0.700 0.700 0.700 
0.160 0.160 0.160 
0.000 0.000 0.000 



PRECIP. (CM) 
M.TIME RAIN(DAYS) 
M. STORM NO. (-) 
M. SEASON (DAYS) 

0.027 
0.460 
3.440 

30.400 

0.021 
0.530 
3.030 

30.400 

0.003 
0.480 
2.780 

30.400 

0.003 
0.460 
2.340 

30.400 

0.003 
0.470 
2.170 

30.400 

0.058 
0.610 
3.830 

30.400 

INITIAL POLLUTANT CONCENTRATIONS IN UG/ML,INPUT FOR MONTH 1 OF YEAR 1 

LAYER 1: 
SUBLAYER 1 2 3 4 

INITIAL CONC. (UG/ML) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

LAYER 2: 
SUB LAYER 1 2 3 4 

INITIAL CONC. (UG/ML) 1.40E-02 1.40E-02 1.30E-02 1.30E-02 

LAYER 3: 
SUB LAYER 1 2 3 4 

INITIAL CONC. (UG/ML) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

LAYER 4: 
SUB LAYER 1 2 3 4 

INITIAL CONC. (UG/ML) O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 

3 

0.030 
0.510 
4.690 

30.400 

0.046 
0.400 
6.630 

30.400 

0.056 
0.330 
6.800 

30.400 

0.050 
0.250 
5.600 

30.400 

0.051 
0.320 
5.890 

30.400 

0.034 
0.370 
5.220 

30.400 



1 

********************************************************************.*.********* ••• ****.****.*******.* • 

***** 
***** SESOIL-84: SEASONAL CYCLES OF YATER, SEDIMENT, AND POLLUTANTS IN SOIL ENVIRONMENTS 
***.* 
***** DEVELOPERS: 
***** 

M. BONAZOUNTAS,ARTHUR D. LITTLE INC. 
J. YAGNER ,DIS/ADLPIPE, INC. 

*** •• 
* •• *. 
**.*. 
* •••• 
***.* 
***** 
***** 

MODIFIED EXTENSIVELY BY: 
D.M. HETRICK 
OAK RIDGE NATIONAL LABORATORY 
(615) 576-7556 
VERSION JANUARY 1995 

,(617)864-5770,X5871 
,(617)492-1991,X5820 

••••• 
***** 
**.** 
***** 
• •••• 
• •••• 
***** 
***.* 
••••• 
** •• * 
•• *.* 
***** 

*********.*****.****.****************************.**.*******.***** •• *****.*.******** •• ***** •• **.***** •• 

****** MONTHLY SESOIL MODEL OPERATION ****** 
MONTHLY SITE SPECIFIC SIMULATION 

REGION 
SOIL TYPE 
COMPOUND 
YASHLOAD DATA 
APPLICATION AREA: 

FRIDLEY NIROP OU3 

DCE 

NIROP OU3 DCE 

GENERAL INPUT PARAMETERS 
======================== 

-- SOIL INPUT PARAMETERS 

SOIL DENSITY (G/CM**3): 1.60 
INTRINSIC PERMEABILITY CCM**2): .000 
DISCONNECTEDNESS INDEX Co): 12.0 
POROSITY Co): .400 
ORGANIC CARBON CONTENT C%): .250 
CATION EXCHANGE CAPACITY (MILLI EQ./100G DRY SOIL): .000 
FREUNDLICH EXPONENT Co): 1.00 

-- CHEMICAL INPUT PARAMETERS --

SOLUBILITY (UG/ML): 
DIFFUSION COEFFICIENT IN AIR (CM**2/SEC): 

600. 
.100E-01 

DeE 



HENRYS LAW CONSTANT (M**3-ATM/MOLE): 
ADSORPTION COEFFICIENT ON ORGANIC CARBON(KOC): 
ADSORPTION COEFFICIENT ON SOIL (K): 
MOLECULAR WEIGHT (G/MOL): 
VALENCE (-): 
NEUTRAL HYDROLYSIS CONSTANT (/DAY): 
BASE HYDROLYSIS CONSTANT (L/MOL-DAY): 
ACID HYDROLYSIS CONSTANT (L/MOL-DAY): 
DEGRADATION RATE IN MOISTURE (/DAY): 
DEGRADATION RATE ON SOIL (/DAY): 
LIGAND-POLLUTANT STABILITY CONSTANT (-): 
NO. MOLES LIGAND/MOLE POLLUTANT (-): 
LIGAND MOLECULAR WEIGHT (G/MOL): 

-- APPLICATION INPUT PARAMETERS 

NUMBER OF SOIL LAYERS: 
YEARS TO BE SIMULATED: 
AREA (CM**2): 
APPLICATION AREA LATITUDE (DEG.): 
SPILL (1) OR STEADY APPLICATION (0): 

.532E-02 
58.9 
.000 
96.9 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 
.000 

4 
26 

0.130E+08 
44.9 
o 

MODIFIED SUMMERS MODEL USED (1) OR NOT (0) FOR GWR. CONC.: o 
INITIAL CHEMICAL CONCENTRATIONS GIVEN (1) OR NOT GIVEN (0) 
DEPTHS (CM): 

1 
0.12E+03 0.12E+03 0.12E+03 0.24E+03 

NUMBER OF SUBLAYERS/LAYER 
PH (CM): 
INTRINSIC PERMEABILITIES (CM**2): 
KDEL RATIOS (-): 
KDES RATIOS (-): 
OC RATIOS (-): 
CEC RATIOS (-): 
FRN RATIOS(-): 
ADS RATlOS( -): 

1 
YEAR - MONTHLY INPUT PARAMETERS 
======== ======================== 

-- CLIMATIC INPUT PARAMETERS --

OCT NOV DEC 

TEMP. (DEG C) 8.830 -0.830 -8.780 
CLOUD CVR (FRAC.) 0.900 0.900 0.900 
REL. HUM.(FRAC.) 0.700 0.800 0.750 
ALBEDO (-) 0.160 0.240 0.280 
EVAPOT. (CM/DAY) 0.000 0.000 0.000 

4 4 4 4 
0.00 0.00 0.00 0.00 
0.50E-10 0.50E-10 0.50E-10 0.50E-10 

1.0 1.0 1.0 
1.0 1.0 1.0 

0.12 0.13 0.13 
1.0 1.0 1.0 
1.0 1.0 1.0 
1.0 1.0 1.0 

JAN FEB MAR APR MAY JUN 

-12.390 -9.940 -3.280 6.000 12.610 17.890 
0.900 0.900 0.900 0.900 0.900 0.900 
0.750 0.750 0.700 0.650 0.650 0.700 
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1.0  INTRODUCTION 

This Supplemental Remedial Investigation Information Report was prepared for the Naval Industrial 

Reserve Ordnance Plant in Fridley, Minnesota (NIROP Fridley) through the U.S. Navy (Navy) Southern 

Division Naval Facilities Engineering Command (NAVFAC) under Contract  Task Order (CTO) 0003, for 

the Comprehensive Long-term Environmental Action Navy (CLEAN III), contract number N62467-94-D-

0888.   

 

1.1 PURPOSE OF THE SUPPLEMENTAL REPORT 

The OU-3 sampling program incorporated both soil sampling and groundwater sampling.  Soil samples 

were collected throughout the main NIROP building in order to evaluate the risk to typical workers and 

construction workers.  These exposure scenarios were developed in the OU-3 Work Plan, and represent 

an industrial land reuse scenario.  The OU-2 soil sampling, generally from areas outside the main NIROP 

building, resulted in evaluation against different exposure scenarios – that is different personnel, plus 

evaluation for scenarios other than an industrial land reuse scenario.  Additionally, the OU-2 Feasibility 

Study deferred remedy selection for OU-2 until such time as the OU-3 remedy could also be evaluated to 

examine the potential for the OU-2 and OU-3 to share a common remedy.  In order for this evaluation to 

proceed, it is now necessary to evaluate key OU-2 sampling results against the benchmarks developed to 

evaluate the OU-3 sampling results.  The information in this document provides that analysis.   

 

It is not the intent of this supplemental report to summarize the results or conclusions of either the OU-1 

or OU-2 reports. 

 

1.2 SITE BACKGROUND 

1.2.1 Facility Description 

NIROP Fridley is located on the southernmost tip of Anoka County, Minnesota.  The plant is situated 

approximately one-quarter mile east of the Mississippi River and less than 1 mile south of Interstate 694 

(Figure 1-1).   

 

The site is currently active and consists of 80.35 acres of government-owned land, of which 

approximately 50 acres are paved or covered with buildings.  The plant is bordered on the east by the 

Burlington Northern rail yard, on the north by various industrial facilities, on the south by United Defense 

Limited Partnership (UDLP) property, and on the west by East River Road.  The 46 acre area adjacent to 
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the southern border of the site is owned by UDLP, the NIROP (government-owned contractor operated) 

(GOCO) operator, and is designated USEPA Superfund Site Number 17 on Update 6 of the National 

Priorities List (NPL) (RMT, July 1988).  The area encompassed within a 3-mile radius of the NIROP site 

includes parts of Minneapolis/St. Paul, New Brighton, St. Anthony, and most of Fridley and Brooklyn 

Center.  

 

1.2.2 Facility History 

NIROP Fridley dates back to 1940 when Northern Pump Company negotiated with the Navy for the 

construction of a new manufacturing plant on approximately 80.35 acres of land situated in the northern 

portion of the Minneapolis-St. Paul metropolitan area (Envirodyne, June 1983).  Northern Pump had been 

under contract to the Navy throughout the 1930s.  These defense contracts eventually reached a level 

where Northern Pump's existing plant in Minneapolis was inadequate.  When Northern Pump received a 

contract from the Navy to produce 100 five-inch gun mounts, a move to a new manufacturing plant was 

needed (Envirodyne, June 1983). 

 

The arrangement to construct the new plant was unique in that the plant was partially owned by the 

government and partially by Northern Pump Company.  NIROP Fridley was the GOCO facility.  The site 

chosen for the plant was a cornfield just north of the Minneapolis city limits, within the City of Fridley.  The 

new plant was completed in just 60 days with machinery, office equipment, and records moved intact by 

flat car from the old plant.  By January 1941, the plant was in full production (Envirodyne, June 1983).  

The general layout of the site is shown on Figure 1-2.    

 

In June of 1942, Northern Pump Company established Northern Ordnance, Incorporated, as an operating 

subsidiary to conduct the government portion of Northern Pump's business.  Thereafter, the facility was 

often referred to as Northern Ordnance, Inc., and later as Northern Ordnance Division (NOD) 

(Envirodyne, June 1983). 

 

On January 31, 1964, Northern Ordnance was acquired from Northern Pump Company by FMC 

Corporation (FMC).  Northern Ordnance was assigned divisional status within FMC's Ordnance Group 

(Envirodyne, June 1983).  In 1994, FMC Corporation and Harsco Corporation formed UDLP, and the 

Armament Systems Division of UDLP currently operates the facility. 

 

Production at the NIROP facility began in January 1941.  During World War II, the plant was operated in 

two 12-hour shifts, 365 days a year, to produce gun mounts.  A production level of about 150 single gun 

mounts and 20 twin gun mounts per month was eventually reached.  During the height of the war, 11,400 
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people were employed at the plant.  By the end of the war, more than 6,000 gun mounts had been 

produced, and the plant received awards annually from 1941 through 1946 from the Navy for meritorious 

production (Envirodyne, June 1983). 

 

Following the end of the war, production of gun mounts dropped substantially, and the workforce at the 

plant was reduced to its pre-war level of less than 1,000 employees.  The plant undertook various 

overhaul projects for the Navy and designed a new, dual-purpose, 5-inch, 54-caliber, single gun mount, 

the Mark 42.  This was one of the first fully automated gun mounts in the world.  Production of the Mark 

42 commenced in 1948 and was the major production activity at the plant for the next 10 years 

(Envirodyne, June 1983). 

 

During the 1950s, the Navy had demand for new and advanced missile launching systems.  Northern 

Ordnance responded to this need by producing the first automatic guided missile launching system in the 

world in 1956, the Mark 4.  Other missile launching systems-the Mark 7, Mark 10, Mark 13, Mark 22 and 

Mark 26 -were also produced at the plant.  These were all highly reliable shipboard systems designed to 

store, transfer, warm up, position, and launch the missiles.  All of these systems were designed for the 

"3-T Missiles":  Talos, Terrier, and Tarter (Envirodyne, June 1983).  During this same period, a series of 

torpedo launching tubes, the Mark 23, Mark 24, and Mark 25, were produced at the plant (Envirodyne, 

June 1983). 

 

After FMC Corporation's takeover of Northern Ordnance in 1964, the plant continued to produce gun 

mounts and advanced missile launching systems.  However, there was a shift toward smaller, lighter 

systems.  The plant produced a 5-inch, 54-caliber gun mount, the Mark 45, which was the smallest and 

lightest 5-inch gun mount in the world.  This gun mount was used on the Navy's latest cruisers and 

destroyers.  The Mark 75, which was a fast firing 76-millimeter, 62-caliber gun mount, was also produced 

at the plant (Envirodyne, June 1983).   

 

The guided missile launching systems that were produced at the plant in the 1970s and 1980s, the 

Mark 13, Mark 26, and the Mark 41 Vertical Launching Systems (VLS), were designed for the Navy’s 

newer, smaller class ships.  However, today the mainstay of the Navy’s launching platform is the MK41 

VLS. 

 

There were no major functional changes in the industrial operations at NIROP since the plant was 

constructed in 1941, although some of the operations were modernized or relocated.  The processing, 

assembly, and manufacturing operations associated with the facility include plating, welding, heat 

treating, machining, and foundry.  Testing facilities currently at NIROP include an electronics laboratory, a 
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metallurgical laboratory, hydraulic test bays, and shock/vibration test equipment (Envirodyne, June 1983).  

These areas are shown on Figure 1-3. 

 

The plant layout consists of 29 avenues that run west to east and north to south.  Broadway is the main 

north-south avenue; it is located in the center of the plant.  East of Broadway, building columns are 

numbered from 1E to 21E; to the west, columns are numbered 1W to 29W.  The Navy-owned portion of 

the plant extends from 5th Avenue to the north wall of the main building. 

 

NIROP Fridley has previously stored and disposed of industrial wastes, scrap materials, drummed 

wastes, and chemicals at the facility.  The following paragraphs discuss the former chemical and waste 

disposal, storage, and removal practices. 

 

In 1975, an estimated 150 55-gallon drums of industrial waste were removed from NIROP.  Prior to 

disposal, such waste material was collected and stored at a central waste storage area located outside 

near the northeastern corner of NIROP.  The area consisted of a 30-foot by 30-foot asphalt and concrete 

pad graded toward the middle, which drained to a dry well that could be pumped if a spill occurred 

(Envirodyne, June 1983). 

 

Two trenches were excavated at NIROP for waste disposal purposes in 1972 in the area north of the 

main plant building.  The trenches were used on a one-time basis.  Each trench was approximately 10 

feet wide and 8 to 10 feet deep, with a combined length of 75 to 100 feet.  Between 50 and 100 drums 

containing wastes were placed into the trenches on their sides, stacked two or three deep, and covered 

with excavated soils.  The material potentially disposed of in the drums included waste oil, plating sludge, 

cleaning solvent, and degreasing solvent (Envirodyne, June 1983). 

 

During the late 1960s or early 1970s, two borrow pits were used on a one-time basis for the disposal of 

drummed wastes on the northeast portion of NIROP:  one near the railroad gate, the other near the first 

railroad switch.  Each of the pits was approximately 8 feet deep and irregularly shaped and contained 

about 25 barrels containing the same types of wastes as disposed of in the trenches.  In addition to the 

barrels, the disposal pits contained miscellaneous construction debris, such as metal scraps, lumber, and 

concrete (Envirodyne, June 1983). 

 

Through various geophysical and remote sensing techniques, nine areas were selected for excavation 

based on their likelihood for containing drummed wastes in the northern portion of the outside property.  

These areas were excavated in the fall of 1983 and the spring of 1984.  Forty-three excavated drums and 

1,200 cubic yards of underlying soil were found to contain volatile organic compounds (VOCs), 
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polychlorinated biphenyls (PCBs), oil and grease, pesticides, and metal-bearing wastes.  The drums and 

contaminated soil were disposed of at a USEPA-approved landfill. 

 

Based on the results of a geophysical investigation conducted in 1995, a total of twenty-three 55-gallon 

drums and 12 smaller containers were found in the north 40 area.  These drums were excavated during a 

removal action conducted in April through June 1996.  Eleven drums were determined to be non-

hazardous, 11 drums contained contaminated soil, 1 drum contained hazardous waste, 4 1-gallon 

containers were determined to be non-hazardous, and 8 quart-sized containers contained ingredients 

such as brake fluid and paint thinner.  The non-hazardous containers were disposed of as scrap metal by 

the UDLP metal recycling program, and their soil contents were placed in roll-offs for disposal as Special 

Waste [materials containing volatiles but having Toxic Characteristic Leaching Procedure (TCLP)  results 

below hazardous levels as mandated in 40 CFR 261).  The remaining 13 drums and 8 containers, with 

contents, were sampled for disposal and sent to Emelle, Alabama for disposition and subsequent 

incineration at Port Arthur, Texas.  In addition, approximately 100 cubic yards of soil and debris consisting 

of trash, scrap metal, tires, construction and demolition rubble, metal casting waste, equipment parts, and 

cast concrete structures were removed and disposed of as non-hazardous waste (Morrison Knudsen 

Corp, December 1996, see Appendix H). 

 

Large quantities of sand are consumed in the casting process at NIROP.  Foundry core butts contain 

mostly sand with minor amounts of metal and resin or binders.  Most foundry core butt disposal 

operations occurred off Navy property.  However, it was reported that core butts were disposed of in the 

northern portion of NIROP on a very limited basis.  An analysis of the foundry sand, both before and after 

use, was performed in November 1978.  This analysis did not show any hazardous materials 

(Envirodyne, June 1983). 

 

In 1972, with the approval of the MPCA, foundry sand was used as one of the fill materials to raise the 

elevation of the land west of the site which is now part of the Anoka County Park. 

 

A large storage lot and scrap yard were maintained at the north end of the facility since the plant was built 

in the early 1940s.  A wide variety of scrap metal parts was found in the yard.  Items include old gun 

barrels, cranes, machining jigs, and gun mounts (Envirodyne, June 1983). 

 

In the location of the existing hazardous materials storage building, a metal shavings and milling waste 

loading area existed where the wastes were loaded for removal from the plant. 
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Plating chemical storage, oil/solvent storage, and cyanide storage areas were located on the west end of 

the plant on 22nd and 23rd Avenues.  Cyanide was stored in this area from 1973 to 1988.  Flammable 

materials were stored in the oil/solvent storage area until 1991. 

 

Prior to the late 1980s, the plant used five interim storage areas named Storage Areas A through D.  

Storage Areas A, B, B’, and D have been closed in accordance with MPCA and USEPA procedures.  

Storage Area C is currently undergoing final closure. 

 

1.2.3 Previous Environmental Investigations 

The NIROP Fridley site is divided into three Operable Units (OUs):  OU1 addresses groundwater; OU2 

addresses soil contamination outside the footprint of the building; and OU3 originally addressed only soil 

contamination under the footprint of the building.  In a letter dated August 30, 1995, the MPCA requested 

that OU2 be incorporated into OU3 and that contamination sources [e.g., dense non-aqueous phase 

liquids (DNAPLs)] within the saturated zone be added to OU3.  The MPCA requested that OU2 and OU3 

be incorporated and that OU3 include sources in the saturated zone beneath the building.  The decision 

to combine remedy selection and investigate the saturated zone beneath the building was made by the 

NIROP Partnering Team. 

 

Previous investigations have identified contaminants of concern (COCs) for OU1 and OU2.  COCs 

identified for OU1 (groundwater) include trichloroethene (TCE), tetrachloroethene (PCE), and 1,2-

dichloroethene (1,2-DCE) (RMT, Inc., July 1988).  COCs identified for OU2 include toluene, carcinogenic 

polyaromatic hydrocarbons (cPAHs), ethylbenzene, TCE, PCE, 1,2-DCE, 1,1-dichloroethene (1,1-DCE), 

1,1,1-trichloroethane (TCA), and 1,1-dichloroethane (1,1-DCA) (MPCA, January 1995).  The following 

paragraphs and Table 1-1 are chronological summaries of events that have occurred at the NIROP facility 

from 1940 to the present. 

 

In September 1980, Navy officials implemented the nationwide Navy Assessment and Control of 

Installation Pollutants (NACIP) program to identify and control environmental contamination from past 

waste management and disposal practices (USEPA, March 1991). 

 

In March 1981, an anonymous telephone call to the MPCA led to the discovery of CERCLA hazardous 

substance TCE in the three NIROP Fridley water supply wells finished in the Prairie du Chien/Jordan 

Dolomite aquifer.  These onsite water supply wells were shut down on April 24, 1981.  The groundwater 

flows west/southwest from NIROP Fridley, and then enters the Mississippi River.  Sampling at the City of 

Minneapolis Mississippi River water intake plant also revealed measurable concentrations of TCE.  The 
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city of Minneapolis draws its municipal water from the Mississippi River approximately 2,000 feet 

downstream from the NIROP site (USEPA, March 1991). 

 

The Navy Energy and Environmental Support Activity (NEESA) initiated the Initial Assessment Study 

(IAS) in June 1983.  The IAS report (Envirodyne, June 1983) determined that drummed wastes had 

occasionally been buried in trenches or pits 8 to 10 feet below the surface on site in the northern portion 

of NIROP Fridley and that the area beneath NIROP Fridley production building might be contributing to 

groundwater contamination.  The exact site location of the buried wastes was not recorded.  As a result of 

the IAS recommendations, the Navy contracted with the U.S. Army Corps of Engineers (USACE), Omaha 

District, to continue investigations (USEPA, March 1991). 

 

The cleanup activities involved excavation of nine areas that contained 43 drums and 1,200 cubic yards 

of underlying soils.  The 43 drums and 1,200 cubic yards of underlying soils were found to contain volatile 

organic compounds (VOCs), PCBs, oil and grease, pesticides, and metal-bearing wastes.  The excavated 

materials were disposed of at a USEPA-approved landfill (USEPA, March 1991). 

 

Four phases of groundwater monitoring well installation were initiated in June 1983.  The network 

consists of 53 monitoring wells.  Shallow, intermediate, and deep monitoring wells were installed in the 

unconsolidated aquifer underlying NIROP Fridley.  Monitoring wells were also installed in the Prairie du 

Chien/Jordan Dolomite aquifer, which underlies the unconsolidated aquifer under NIROP Fridley.  The 

objective of the monitoring well network is to determine the physical and chemical characteristics of the 

unconsolidated and Prairie du Chien/Jordan Dolomite aquifers underlying NIROP and adjacent areas 

(USEPA, March 1991). 

 

The OU1 Remedial Investigation Report (RMT, June 1987) was issued in June 1987 in partial fulfillment 

of an MPCA Request for Response Action issued to the Navy in May 1984.  The purpose of the report 

was to use existing information to evaluate the impacts of past disposal practices on subsoils and 

groundwater.  The report included evaluations of the eight sampling rounds and the no-action alternative.  

Results of the RI confirmed earlier findings that groundwater was contaminated with VOCs (primarily 

TCE) and that groundwater flow was primarily to the southwest toward the Mississippi River. 

 

To address the need for further information defining the nature and extent of contamination, the Navy 

issued a Conceptual Work Plan for Additional Investigations in June 1987.  Implementation of the 

Conceptual Work Plan was completed between November 1987 and March 1988.  The work consisted of 

installing and sampling of 16 new groundwater monitoring wells, testing soil pore gas, installing two 

shallow aquifer pumping wells, and sampling two storm sewers.  The results of these investigations were 
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included in the addendum to the RI Report issued for groundwater (OU1) in July 1988 (USEPA, 

March 1991). 

 

RMT conducted a soil pore gas survey at the site to screen and identify areas of potential VOC 

contaminated soil that might be contributing to groundwater contamination.  The results were included in 

the A-E Quality Control Summary Report for the Soil Gas Survey (RMT, February 1988) and concluded 

that the following three contiguous areas had the greatest concentrations in the pore space of the near-

surface soils: 

 

• Former disposal trench 

• Permanent decontamination pad 

• New water main trench area 

 

The OU1 Feasibility Study (FS) Report (RMT, July 1988) was issued in July 1988.  Based on the initial 

screening of alternatives, three remedial alternatives were recommended for detailed evaluations and 

comparison.  These alternatives consisted of two source-control alternatives and an alternative 

addressing management of contaminant migration (USEPA, March 1991). 

 

In August 1988, an Addendum to the Feasibility Report (RMT, August 1988) for OU1 was issued.  This 

report accounted for the changes found in the Addendum to the RI Report and recommended a pumping 

and treating remedial action that was to be implemented in two phases (USEPA, March 1991). 

 

On February 8, 1989, the Navy held the initial Technical Review Committee (TRC) meeting at NIROP 

Fridley.  TRC membership included the following:  USEPA, MPCA, U.S. Navy, Corps of Engineers, Anoka 

County (Minnesota), City of Fridley, FMC Corp., Metropolitan Waste Control Commission, Minnesota 

Department of Natural Resources, and RMT, Inc.  The committee periodically met at NIROP Fridley to 

review progress of the RI/FS and Remedial Design/Remedial Action (RD/RA) (USEPA, March 1991). 

 

Hazardous Waste Storage Area C, located on NIROP Fridley, was used for hazardous waste storage and 

was addressed by FMC Corporation, a Navy contractor.  Soils in the storage area were remediated under 

the hazardous waste permit that was issued to FMC Corporation and the Navy pursuant to Minnesota 

Rules Ch. 7045. The closure plan and schedule in the permit required the removal and disposal of 

contaminated soil beneath the storage area.  During April 1989, approximately 317 tons of contaminated 

soil and debris were excavated and disposed of from Hazardous Waste Storage Area C.  No soils outside 

the perimeter of Hazardous Waste Storage Area C were removed.   
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The Navy held a public information meeting to discuss the preferred alternative for groundwater 

remediation on May 22, 1989 (USEPA, March 1991). 

 

On July 14, 1989, NIROP Fridley was proposed for placement on the National Priorities List (54 Fed. 

Reg. 29820, July 14, 1989) (USEPA, March 1991). 

 

On July 31, 1989, the U.S. Navy established a Public Information Repository for documents relating to 

NIROP Fridley.  The repository is located at the Anoka County Branch Library, 410 N.E. Mississippi 

Street, Fridley, Minnesota.  The Transcript of Proceedings from the Public Forum held on May 22, 1989 

was placed in the Information Repository at the Anoka County Branch Library, Fridley, Minnesota 

(USEPA, March 1991). 

 

On November 21, 1989, NIROP Fridley was placed on the National Priorities List (USEPA, March 1991) 

because of receiving an HRS score of 28.5 or greater.  Initial discovery/notification documented a release 

of VOCs into the groundwater beneath NIROP (USEPA, March 1991). 

 

On May 1, 1990, the Proposed Plan for groundwater remediation was made available to the public by 

placing a copy of the Proposed Plan in the Public Information Repository.  Prior to and on May 1, 1990, 

notice of the commencement of a period of public comment was provided by publication of a notice in 

local newspapers.  Members of the public were notified that they had a period of 30 days in which they 

could provide oral or written comments to the USEPA or Navy concerning the Proposed Plan.  A public 

meeting was held on May 9, 1990, in Fridley, Minnesota, during which representatives of the Navy, 

USEPA, and MPCA answered questions and solicited both written and oral comments from members of 

the public.  The public comment period continued until May 30, 1990 (USEPA, March 1991). 

 

A CERCLA ROD (USEPA, June 1986) was signed for OU1, groundwater remediation at NIROP, on 

September 28, 1990.  The U.S. Navy entered into an FFA with the USEPA, the Navy, and the MPCA in 

March 1991. 

 

On April 16, 1995, the first NIROP Fridley Restoration Advisory Board (RAB) meeting was held.  The RAB 

was the expansion of the TRC with the addition of community members.  The mission of the RAB is to 

establish and maintain a forum for the exchange of information, in an open and constructive atmosphere, 

concerning restoration activities at NIROP Fridley and to provide advice/comment on such activities. 
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Initial investigative activities related to environmental issues at NIROP Fridley began in 1981.  After an 

initial assessment and focused drum removal action, the site issues were divided into three operable units 

(OUs).  OU1 addressed the groundwater beneath the site.  The OU1 Remedial Investigation/Feasibility 

Study (RI/FS) and Record of Decision (ROD) are complete, and implementation of the selected remedy is 

under way.  The selected remedy includes installation and operation of groundwater containment and 

recovery wells, with a two-phased plan for disposal of the groundwater from the well system. 

 

Under Phase I, the contaminated groundwater from the containment and recovery well system will be 

discharged directly to the existing sanitary sewer system for treatment at the local wastewater treatment 

facility.  Under Phase II, design documents for a groundwater treatment system will be completed to 

permit discharge of treated groundwater to the Mississippi River via an NPDES storm sewer discharge. 

 

A groundwater extraction (and containment) system has been constructed based on design documents 

approved by the USEPA Region V and the MPCA.  A pumping capacity test was performed during 

construction at each of the four extraction wells and included groundwater sampling and analysis.  The 

results indicated that groundwater pretreatment was required prior to discharge to the sanitary sewer to 

meet discharge limits.  Therefore, a pretreatment system was also constructed at NIROP as part of the 

original facilities, for use during the interim Phase I discharge to the sanitary sewer. 

 

The groundwater extraction system and pretreatment facilities began operating in September 1992.  As 

required by the ROD, an evaluation of the effectiveness of the groundwater extraction system in 

achieving hydraulic containment of contaminated groundwater during the initial 90-day operating period 

was submitted to the USEPA and the MPCA in December 1992 (RMT, 1992).  The document concluded 

that additional groundwater extraction well(s) would be needed to achieve effective capture and hydraulic 

containment of contaminated groundwater.  A work plan for upgrading the original groundwater extraction 

system was prepared (RMT, 1995a) and approved by the USEPA and the MPCA.  As provided in that 

work plan, two additional extraction wells (AT-5A and AT-5B) were constructed and placed into operation 

in June 1995.  At that time, the groundwater extraction system consisted of six wells. 

 

It was recommended that the 1999 AMR (TtNUS, 2000b) that upgrades to the remedial system should be 

evaluated to increase system performance.  Based upon these recommendations, possible modifications 

to the system were evaluated (TtNUS, 2000b, 2000c, and 2001).  The modifications to the extraction 

system were approved by the USEPA and MPCA.  The regulatory agency approved modifications were to 

continue the operation of AT-3A, AT5A and AT-5B; eliminate wells AT-1A, AT-2, and AT-4; and include 

new wells AT-10.  The groundwater extraction system now, therefore; consists of seven wells.  These 

changes were initiated in July 2000 and were completed by late 2001. 
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An Annual Monitoring Report (AMR) is provided by the Navy to fulfill requirements for other types of 

environmental monitoring, e.g., groundwater treatment system, air stripper, monitoring NPDES discharge 

monitoring for TCE treated groundwater. 

 

OU2 addresses the unsaturated soils outside of the building footprint area.  The OU2 RI has been 

completed.  A Draft FS for OU2 was submitted to the USEPA and MPCA for review (RMT, 1995).  It was 

agreed that OU2 would be combined with OU3.  The OU2 FS was considered final by the U.S. EPA, but 

was never approved. 

 

The final operable unit, OU3, has been defined to address sources in the unsaturated and saturated 

zones at NIROP Fridley.   

 

In August 1995, efforts began to address OU3.  Due to the size of the NIROP main building and limited 

understanding of past operations that could have released TCE into the environment, a site evaluation 

was conducted for OU3, and the Site Evaluation Report (Brown & Root Environmental, September 1995) 

presented the findings.  The site evaluation consisted of a site visit, records search, and a personnel 

interview survey at the NIROP main building.  The primary objective of the site evaluation was to identify 

sites that could have been sources of potential TCE releases to the soil beneath the main building.  The 

Site Evaluation Report (Brown & Root Environmental, September 1995) described and located 59 areas 

that were considered potential sources of TCE contamination within specific industrial operations.  In 

addition, the sanitary and storm sewer systems were considered potential source areas for 

contamination.  Nine additional potential areas of concern (AOCs 60-68), which were identified during the 

site evaluation but not included in the Site Evaluation Report because they were not suspected sources of 

TCE contamination, were added later.  In addition, the locations of several previously identified AOCs 

were modified.  An updated list of AOCs, updated AOC locations, and a description of each newly 

identified AOC were issued (Brown & Root Environmental, February 1996).  The list of AOCs was further 

modified (Brown & Root Environmental, January 1997) to include seven additional AOCs (AOCs 69-75).   
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Date Event 
1940 - 1941 Naval ordnance manufacturing facility was constructed.   
1947 U.S. Navy purchased what is now the Federally-owned portion of NIROP. 
1942 - 1964 Northern Ordnance, Inc., a subsidiary of Northern Pump Company, operated the 

naval ordnance manufacturing complex. 
1964 FMC Corporation purchased the southern portion of the manufacturing facility 

property from Northern Pump Company. 
Early 1970s Limited disposal at NIROP of paint sludge and chlorinated solvents in pits and 

trenches was performed. 
1980  
September U.S. Navy implemented the NACIP program to identify and control environmental 

contamination from past use and disposal practices. 
1981  
March Anonymous phone call to the MPCA regarding disposal practices at the FMC-

operated facility. 
March 16 - 
April 23 

Three production wells at the site were sampled by the MPCA.  Analysis results 
showed 0.035 to 0.200 milligrams per liter (mg/L) of TCE detected (RMT, July 1988). 

April 24 Wells FMC-1 and NIROP -2 and -3 were discontinued for drinking water usage.  Well 
FMC-1 was intermittently used for process cooling water until June 1983. 

December 31 TCE was detected at 0.0012 mg/L at the Minneapolis water supply intake.  Earlier in 
1981, TCE was detected at unquantifiable levels during four sample rounds. 

 Storm sewer outfalls were sampled for several constituents.  Quantifiable levels of 
volatiles were detected in the sanitary sewer and at National Pollutant Discharge 
Elimination System (NPDES) outfall 20200. 

 The site was divided into the North Study area (government-owned property) and 
South Study Area (FMC-owned property) for additional investigations by Hickok and 
Associates (Hickok, 1981). 

1982  
March 31 Investigation of the North Study area began. 
1983  
May U.S. Navy authorized the Installation Restoration (IR) Program. 
June Initial Assessment Study (IAS) for the NIROP site was completed by Envirodyne 

Engineers (June 1983). 
 As a result of the IAS, the U.S. Army Corps of Engineers (USACE) was assigned to 

manage site remediation.  The Corps installed 33 monitoring wells on and around the 
site over the next 3 years. 
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Date Event 
1983 - 1984  
November - 
March 

Approximately 1,200 cubic yards of soil considered hazardous and 43 drums were 
excavated from the North 40 area and disposed of at an offsite Resource 
Conservation and Recovery Act (RCRA)-permitted facility.  Samples were analyzed 
from the soils at the base of each excavation.  Trenches 3, 6, and 7 showed greater 
than 1 mg/L total volatiles. 

May 22, 1984 The MPCA issued a Request for Response Action at the site to the U.S. Navy and 
FMC Corporation. 

1983 - 1986 Eight rounds of groundwater sampling were completed.  The last round was 
conducted in November 1986 by RMT, Inc. (RMT). 

1986  
June RMT, Inc. was retained by the USACE to complete the Remedial 

Investigation/Feasibility Study for OU1 (groundwater). 
 FMC established an agreement with the MPCA to pump contaminated groundwater 

until total volatile levels in certain wells were less than 0.270 mg/L.  Pumped water 
was discharged to the Pig's Eye Wastewater Treatment Plant. 

1987  
March All use of trichloroethene at NIROP was discontinued.  1,1,1-trichloroethane was put 

into use in place of trichloroethene.   
June Remedial Investigation Report (RMT, June 1987) issued for OU1.   
September During excavation of an onsite utility trench, a strong odor was detected in the trench 

by construction workers.  Soil exposed during the excavation was later monitored by 
MPCA using an HNu photoionization detector (PID).  The trench is along the 
northern property line of NIROP. 

 An anonymous phone call to FMC directed the MPCA's attention to a potential 
hazardous waste site in the vicinity of the Dealers Manufacturing facility located 
approximately 1,000 feet to the east of NIROP. 

November Results of soil pore gas survey included in the A-E Quality Control Summary Report 
for the Soil Gas Survey (RMT, February 1988). 

1988  
July Feasibility Study Report (RMT, July 1988) issued for OU1. 
1989  
February 8 The U.S. Navy established the Technical Review Committee (TRC) for the project 

and convened the first meeting.   
July 14 NIROP listed as a proposed site on the NPL by the USEPA. 
November 21 NIROP listed as a final site on NPL by USEPA. 
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Date Event 
1990  
September A Record of Decision (ROD) was signed for OU1.  A groundwater pump-and-treat 

alternative was the alternative selected in the ROD.   
October - 
November 

Fifty-five soil borings were advanced to assess the extent of soil contamination in 
four specific areas (background area, North 40 area, Hazardous Waste Storage Area 
C, and the southeast area near Well 9-S).  The North 40 area included 22 soil 
borings to investigate potential soil contamination due to past disposal practices, the 
locations of former Hazardous Waste Storage Area C included 28 soil borings to 
investigate potential soil contamination associated with the storage area, and the 
Southeast Area included four soil borings to attempt to delineate the source(s) of 
volatiles reported in groundwater monitoring wells in the area.  The results reported 
the highest concentrations of volatiles, up to 62,000 micrograms per kilogram 
(µg/kg), from near the decontamination pad (RMT, February 1991) 

1991  
March Federal Facility Agreement (USEPA, March 1991) issued for NIROP Fridley 
August An initial aerial photographic review was conducted by RMT staff that included 

photographs spanning the period from 1945 to 1977. 
 The installation of four groundwater recovery and containment wells, as well as 

additional groundwater monitoring wells, was completed in late 1991 for OU1. 
December A second review of the aerial photographs, including additional photographs, was 

performed jointly by representatives of the Navy, the USEPA, the MPCA, FMC, and 
RMT.  As a result of the review and subsequent discussions, additional areas of 
investigation were included as part of the OU2 Remedial Investigation. 

1992  
January A Remedial Action Work Plan (RMT, January 1992) was issued for OU2.  The RI of 

the soils operable unit addresses soil contamination in the unsaturated zone (i.e., 
above the water table) in areas of NIROP Fridley that are not covered by buildings or 
other surface structures.  The scope of the soil RI was intended to investigate 
potential outdoor sources that may contribute to groundwater contamination. 

August 20 Emergency Removal Operation (Bay West, August 1992) report issued which 
discussed the investigation of the area referred to as the North 40 area.  A total of 31 
drums were excavated, sampled, and overpacked, and the drums, along with 
approximately 900 cubic yards of soil and debris, were removed from the excavation.  
Excavated drums were disposed of via incineration at USEPA Superfund RCRA-
licensed facility.  Associated debris (screened material) was disposed of at a sanitary 
landfill or a RCRA-secure landfill according to analytical results.   

September The groundwater recovery system and monitoring for OU1 were started. 
December A 90-Day Determination Document (RMT, December 1992) was prepared which 

evaluated the effectiveness of the OU1 recovery system's operation over the first few 
months. 

1993  
September A Remedial Investigation Report (RMT, September 1993) was issued for OU2.  

Results indicated that volatile, semivolatile, pesticide, hydrocarbon, and metal 
contamination was present in the soils at several locations. 
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1994  
September Results of East Plating Shop soil sampling were issued to the Southern Division of 

the Naval Facilities Engineering Command (NAVFACENGCOM) in a letter report 
(Bay West, September 1994).  Two soil borings were completed, and several metals 
and cyanide were identified at concentrations greater than background levels 
determined during the OU2 RI. 

1995  
March A Work Plan (Halliburton NUS, March 1995) was issued for the East Plating Shop.  

Proposed field activities for the soil and groundwater investigation included the 
installation of six soil borings and three temporary monitoring wells. 

April 16 First NIROP Fridley Restoration Advisory Board meeting was held. 
May Results of East Plating Shop soil and groundwater investigation were issued 

(Halliburton NUS, May 1995).  The report identified soil and groundwater 
contamination under the East Plating Shop.  TCE was the primary contaminant 
found.  Other volatile organic compounds, including 1,1,1-trichloroethane (TCA), 
acetone, styrene, and metals such as chromium, lead, and cyanide, were detected at 
concentrations greater than background levels determined during the OU2 RI. 

June Thirty former areas of concern, located within the NIROP facility, were identified on a 
Solid Waste Management Unit (SWMU) map (UDLP, June 1995). 

September Results of a site evaluation conducted at the NIROP facility in August 1995 were 
presented in the Site Evaluation Report (Brown & Root Environmental, September 
1995).  Fifty-nine areas of concern, the sanitary sewer system, and the storm sewer 
system were identified as potential areas requiring further investigation. 

1996  
February Revisions to the Final Site Evaluation Report (Brown & Root Environmental, 

September 1995) identified nine additional potential areas of concern (AOCs 60-68) 
which were identified but not previously reported because they were not suspected 
sources of TCE contamination. 
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2.0  HUMAN HEALTH RISK ASSESSMENT 

The baseline human health risk assessment (HHRA) summarized in this section was performed to 

evaluate OU2 sampling results using the benchmarks developed to evaluate the OU3 sampling results.  

This HHRA consists of four components: data selection; selection of chemicals of potential concern 

(COPCs), screening risk evaluation; and refined risk evaluation.  The data selection presents the data 

that was used in the analysis.  The selection of COPCs is a qualitative screening process limiting the 

number of chemicals that are quantitatively evaluated in the HHRA to those site-related constituents that 

dominate overall potential risks. 

 

The screening risk evaluation is a qualitative process that uses all available site data to conservatively 

estimate the potential risk associated with the COPCs.  Areas that pass the screening risk evaluation 

have risks that are within acceptable levels.  Areas that fail the screening risk evaluation were further 

evaluated in the refined risk evaluation and may or may not require remedy evaluation.  The need for 

remedy evaluation will be determined in future documents. 

 

The same receptor groups that were evaluated in the HHRA for OU3 were evaluated in this HHRA.  The 

HHRA for OU3 evaluated exposures to soil for three receptor groups: typical industrial workers, minor 

frequent construction workers, and major infrequent construction workers.  MPCA standard default 

exposure assumptions were used for typical industrial workers and major infrequent construction workers.  

Site-specific exposure assumptions were used for minor frequent construction workers.  Typical industrial 

workers and minor frequent construction workers were assumed to be exposed to soil to 0 to 4 feet below 

ground surface (bgs).  Major infrequent construction workers were assumed to be exposed to surface and 

subsurface (0 to 12 feet bgs).  Additional information on the risk assessment information methodology is 

provided in the OU3 RI Report (TtNUS, 2001). 

 

2.1 DATA SELECTION 

Data used in this HHRA was obtained from the following reports. 

 

 Remedial Investigation Report for the Soils Operable Unit at the Naval Industrial Reserve 

Ordnance Plant, Fridley, Minnesota, September 1993, RMT, Inc. 

 

 Completion Report for Removal Action at North 40, Naval Industrial Reserve Ordnance Plant, 

Fridley, Minnesota, Revision 1, December 1996, Morrison Knudsen Corporation. 
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 Final Site Closeout Report Former Storage Area C, Naval Industrial Reserve Ordnance Plant, 

Fridley, Minnesota, August 1997, Wenck 

 

All data in the above reports were used in the HHRA with the exception of samples AB035A (1 - 3 feet) 

and AB035C (6 - 8 feet) which were collected during the OU2 RI field investigation.  A buried drum was 

encountered during the installation of boring AB035, which resulted in a removal action near the 

permanent decontamination pad.  After the drum was removed the soil was returned to the excavation 

and new soil borings were installed.  Although soil was returned to the excavation after the drum removal, 

sample location AB035 no longer exists.  Therefore the sampling results for boring AB035 are no longer 

representative of soil conditions at this location and the samples associated with boring AB035 were not 

used in the HHRA. 

 

In the OU3 HHRA, surface soil was defined as 0 to 4 feet bgs.  Soil samples were collected in the 3 to 

5 feet bgs interval during the OU2 RI, consequently, surface soil is defined as 0 to 5 feet bgs in this 

HHRA.  Subsurface soil is defined as 5 to 20 feet bgs in this HHRA. 

 

OU2 was divided in to 10 sub areas for evaluation in the HHRA: A1, A2, A3, A4, B1, B2, D, E, and F.  An 

additional sub area designated as "Other" includes all samples that are not located in any of the listed sub 

areas.  The sub areas and soil sampling locations are shown on Figure 2-1.  A copy of the sampling data 

associated with each sub area is included in Appendix A. 

 

Former Storage Area C is located in sub area D.  The soil samples collected during the close out of 

Former Storage C were added to the existing database for sub area D. 

 

2.2 SELECTION OF COPCS 

The selection of COPCs is a semi-qualitative process which identifies chemicals which may be of concern 

and therefore warrant evaluation in a HHRA.  COPCs were selected for each sub area by comparing the 

maximum detected concentration in surface and subsurface soil to MPCA Tier I soil reference values 

(SRVs) for residential exposures.  The SRVs are derived for most chemicals using a target incremental 

cancer risk (ICR) level of 1 x 10-6 and a target hazard quotient (HQ) of 0.2.  Chemicals were retained as 

COPCs if the maximum detected concentrations exceeded 10 percent of the SRV (which corresponds to 

an ICR of 10-7 for carcinogens and HQ of 0.02 for noncarcinogens for most chemicals).  Using 10 percent 

of the SRV accounts for the potential additive effects from different chemicals.  All surface and subsurface 

soil samples were used to select COPCs.  Table 2-1 lists the chemicals that were retained as COPCs for 
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evaluation in the screening analysis.  COPC selection tables for the individual sub areas are presented in 

Tables 2-2 through 2-11. 

 

2.3 SCREENING RISK EVALUATION 

The first step in the HHRA consisted of conducting a screening risk evaluation.  The objective of the 

screening assessment is to identify COCs and areas of concern which warrant a more in depth 

evaluation.  In the HHRA for OU3, typical industrial workers and minor frequent construction workers were 

assumed only to be exposed to surface soil.  Since it is not known if deeper soils will be excavated and 

brought to the surface at a later date, subsurface soil data was also evaluated in the screening analysis.  

Residential receptors were also included in the screening risk evaluation for the same reason.  Major 

infrequent construction workers were not evaluated in the screening risk evaluation since this receptor is 

assumed to be exposed to both surface and subsurface soil.  Major infrequent construction workers were 

evaluated in the refined risk evaluation.  The screening risk evaluation was conducted utilizing 

spreadsheets that were provided by MPCA that compared the maximum detected concentration in 

surface and subsurface soil at each sub area to Tier I SRVs for residential receptors and Tier II SRVs for 

industrial receptors.  If the screening risk evaluation indicated that hazard quotients (HQs) and/or 

incremental cancer risks (ICRs) were below MPCA acceptable risk levels (HQ < 0.2, ICR < 10-5) for a 

receptor (typical industrial workers, minor frequent construction worker, and residents) in a sub area, then 

no further analysis was required for that receptor (typical industrial workers, minor frequent construction 

worker, and residents).  If the screening risk evaluation indicates that HQs and ICRs exceeded MPCA 

acceptable risk levels for a receptor in a sub area then that receptor and sub area was evaluated further.  

Results and copies of the spreadsheets used in the screening risk evaluation are presented in Appendix 

B. 

 

The results of the screening risk evaluation for residential receptors indicated that HQs and/or ICRs 

exceeded MPCA acceptable risk levels in all sub areas with the exception of the "Other" sub area.  Since 

the future site use is expected to be limited to industrial, residential receptors were not retained for further 

evaluation. 

 

HQs and ICRs for typical industrial workers were within MPCA acceptable risk levels for all sub areas with 

the exception of sub areas A3 and A4.  HQs and ICRs for minor frequent construction workers were 

within MPCA acceptable risk levels for all sub areas with the exception of sub areas A3, A4, and E.  

Therefore, typical industrial workers at sub areas A3 and A4 and minor frequent construction workers at 

sub areas A3, A4, and E were retained for further evaluation. 
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2.4 REFINED RISK EVALUATION 

The screening risk evaluation conservatively estimated ICRs and HQs for typical industrial workers and 

minor frequent construction workers using the maximum detected concentrations in surface soil and 

subsurface soil at all sub areas.  The results of the screening risk evaluation indicated that HQs and ICRs 

exceeded acceptable levels at sub areas A3 and A4 for typical industrial workers and sub areas A3, A4, 

and E for minor frequent construction workers.  Sub areas identified in the screening risk evaluation as 

having risks for the typical industrial workers and minor frequent construction workers exceeding MPCA 

acceptable risk levels were further evaluated in the refined risk evaluation using the 95 percent UCL in 

surface soil (0 to 5 feet bgs) as the exposure point concentration.  Exposures to surface and subsurface 

soil at all sub areas by major infrequent construction workers were also evaluated in the refined risk 

evaluation. 

 

Data summary tables for surface soil samples sub areas A3, A4, and E are presented in Tables 2-12 

through 2-14.  A summary of the exposure point concentrations for typical industrial workers and minor 

frequent construction workers are presented in Table 2-15.  Exposure point concentrations for major 

infrequent construction workers were based on the maximum detected concentration in surface and 

subsurface soil and are presented in Table 2-16.  Detailed exposure point concentration tables are 

presented in Appendix C.  Copies of the spreadsheets used in the analysis are included in Appendix D.   

 

Typical Industrial Workers 

Table 2-17 presents the results of the refined risk evaluation and Table 2-18 lists the chemicals which 

were major contributors to the risk for exposures to soil at sub areas A3 and A4 by typical industrial 

workers.  HQs for the typical industrial worker exposed to surface soil were less than the MPCA 

acceptable level of 0.2 and EPA acceptable level of 1 at sub areas A3 and A4.  The ICR for typical 

industrial workers exposed to surface soil at sub area A3 was 6 x 10-6 which is below the MPCA target 

level of 1 x 10-5 and within EPA's target risk range of 10-4 to 10-6.  The ICR for typical industrial workers 

exposed to surface soil at sub area A4 was 2 x 10-5, which slightly exceeds the MPCA target level but is 

within EPA's target risk range.  Carcinogenic PAHs (ICR = 1 x 10-5) were the major contributors to the 

cancer risk in surface soil at sub area A4.  The maximum detected concentration of carcinogenic PAHs 

occurred in sample AB032A.  If this sample is removed from sub area A4 then the ICR is 1 x 10-5, which 

is equal to the MPCA target level. 

 

Since it is not known if deeper soils will be excavated at a later date, potential exposures to subsurface 

soils were evaluated using the maximum detected concentrations in subsurface soil (greater than 5 feet 
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bgs).  Copies of the spreadsheets used in the analysis are included in Appendix D.  HQs and ICRs for the 

typical industrial worker exposed to subsurface soil at sub area A3 exceeded MPCA and EPA acceptable 

levels.  Tetrachloroethane, 1,1,1-trichloroethane, trichloroethene, and total xylenes at boring AT009D1 (8 

to 10 feet bgs) and iron and manganese at boring AT007C (6 to 8 feet bgs) were the major contributors to 

the risk for subsurface soil at sub area A3.  HQs and ICRs for typical industrial workers exposed to 

subsurface soil at sub area A4 were within MPCA and EPA acceptable levels. 

 

Minor Frequent Construction Workers 

Table 2-17 presents the results of the refined risk evaluation and Table 2-19 lists the chemicals which 

were major contributors to the risk for exposures to soil at sub areas A3, A4, and E by minor frequent 

construction workers.  HQs for minor frequent construction workers exposed to surface soil were less 

than the acceptable level of 0.2 and EPA acceptable level of 1 at sub areas A3, A4, and E.  The ICR for 

minor frequent construction workers exposed to surface soil at sub area A3 was 8 x 10-6, which is below 

the MPCA target level of 1 x 10-5 and within EPA's target risk range of 10-4 to 10-6.  The ICR for minor 

frequent construction workers at sub area A4 was 2 x 10-5, which slightly exceeds the MPCA target level, 

but was within EPA's target risk range.  Carcinogenic PAHs (ICR = 1 x 10-5) were the major contributors 

to the cancer risk at sub area A4.  The maximum detected concentration of carcinogenic PAHs occurred 

in sample AB032A (1 to 3 feet bgs).  If this sample is removed from sub area A4 then the ICR is 1 x 10-5, 

which is equal to the MPCA target level.  The ICR for minor frequent construction workers at sub area E 

was 2 x 10-5, which slightly exceeds the MPCA target level, but is within EPA's target risk range.  

Carcinogenic PAHs (ICR = 1 x 10-5) were the major contributors to the cancer risk at sub area E.  There 

were an insufficient number of samples to calculate an UCL for sub area E; therefore, the maximum 

detected concentration was used as the exposure point concentration.  The maximum detected 

concentration of PAHs occurred in sample EB004A (1 to 3 feet bgs).  If this sample is removed from sub 

area E then the ICR is 8 x 10-6, which is less than the MPCA target level. 

 

Since it is not known if deeper soils will be excavated at a later date, potential exposures to subsurface 

soils were evaluated using the maximum detected concentrations in subsurface soil (greater than 5 feet 

bgs).  Copies of the spreadsheets used in the analysis are included in Appendix D.  HQs for the minor 

frequent construction worker exposed to subsurface soil at sub area A3 exceeded MPCA and EPA 

acceptable levels.  The ICR for minor frequent construction workers exposed to subsurface soil at sub 

area A3 exceeded MPCA acceptable risk levels but was within EPA's target risk range.  

Tetrachloroethane and 1,1,1-trichloroethane at boring AT009D1 (8 to 10 feet bgs), carcinogenic PAHs at 

boring AB043D (8 to 10 feet bgs), and iron and manganese at boring AT007C (6 to 8 feet bgs) were the 

major contributors to the risk for subsurface soil at sub area A3.  HQs and ICRs for minor frequent 
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construction workers exposed to subsurface soil at sub area A4 and E were within MPCA and EPA 

acceptable levels. 

 

Major Infrequent Construction Workers 

Table 2-20 presents the results of the refined risk evaluation for major infrequent construction workers.  

HQs for major infrequent construction workers exposed to surface and subsurface soil were less than the 

acceptable level of 1 at all sub areas with the exception of sub area A3.  ICRs for major infrequent 

construction workers exposed to surface and subsurface soil were less than or equal to the MPCA 

acceptable level of 1 x 10-6 for subchronic exposures at all sub areas with the exception of sub areas A3 

(ICR = 2 x 10-5) and A4 (ICR = 2 x 10-5).  ICRs for major frequent construction workers were within EPA's 

target risk range of 10-4 to 10-6 at all sub areas. 

 

Table 2-21 lists the chemicals that were major contributors to the HQs and ICRs for major infrequent 

construction workers.  At sub area A3, antimony, iron, manganese, 1,1,1-trichloroethane, 

1,1-dichloroethane, 2-butanone, tetrachloroethene, toluene, trichloroethene, and xylenes were identified 

as the major contributors to the estimated potential risk.  The exceedances for 1,1,1-trichloroethene 

1,1-dichloroethene, 2-butanone, tetrachloroethene, and toluene occurred at boring AT009D1 (8 to 10 feet 

bgs).  The exceedances for trichloroethene occurred at borings AT009D1 (8 to 10 feet bgs) and AB043D 

(8 to 10 feet bgs).  The exceedance for antimony occurred at boring AT008D-D (8 to 10 feet bgs).  The 

exceedances for iron occurred at borings AT008D-D (8 to 10 feet bgs) and AT007C (6 to 8 feet bgs).  

Sample AT008D-D is a duplicate to sample AT008D.  The risks associated with concentrations of 

antimony and iron in sample AT008D were within acceptable levels. 

 

At sub area A4, the ICRs for carcinogenic PAHs and trichloroethene exceeded 1 x 10-6.  The 

exceedances for carcinogenic PAHs occurred at borings AB030A, AB032A, and AT001A, which were all 

collected at a depth of 1 to 3 feet bgs.  The exceedances for trichloroethene occurred at borings SA3-

SCS-40-D and AT004B, which were collected at a depth of 3 to 5 feet bgs.  The maximum detected 

concentration of trichloroethene occurred in sample SA3-SCS-40-D, which is a duplicate to sample SA3-

SCS-40.  The risks associated with concentrations of trichloroethene in sample SA3-SCS-40 were within 

acceptable levels. 

 



TABLE 2-1

CHEMICALS WITH MAXIMUM DETECTED CONCENTRATION GREATER THAN
10 PERCENT OF TIER I SOIL REFERENCE VALUE (SRV)

NIROP FRIDLEY, MINNESOTA

Residential Maximum Concentration (mg/kg)
Chemicals SRV Sub Area A1 Sub Area A2 Sub Area A3 Sub Area A4 Sub Area B1 Sub Area B2 Sub Area D Sub Area E Sub Area F Other (1)
Volatile Organics Summary (mg/kg)
1,1,1-Trichloroethane 140 -- -- 2600 -- -- -- -- -- -- --
1,1-Dichloroethane 34 -- -- 34 -- -- -- -- -- -- --
1,2-Dichloroethene (total) 8 -- -- 1.8 14 -- -- -- -- -- --
2-Butanone 1400 -- -- 3500 -- -- -- -- -- -- --
Ethylbenzene 200 -- -- 140 -- -- -- -- -- -- --
Tetrachloroethene 72 -- -- 1200 -- -- -- -- -- -- --
Toluene 107 -- -- 190 -- -- -- -- -- -- --
Trichloroethene 29 -- 4.1 120 96 -- -- -- -- -- --
Xylenes, Total 110 -- -- 580 28 -- -- -- -- -- --
Semivolatile Organics Summary (mg/kg)
BaP Equivalent 2 -- 0.341 3.17 60.7 0.759 0.40 1.59 4.15 0.491 0.236
Fluoranthene 1080 -- -- -- 160 -- -- -- -- -- --
Naphthalene 10 -- -- 2.7 1.1 -- -- -- -- -- --
Pyrene 890 -- -- -- 130 -- -- -- -- -- --
Inorganics (mg/kg)
Aluminum 26000 4190 5270 6370 6830 4580 3960 5420 4620 5920 --
Antimony 14 -- -- 105 2.3 2.3 -- -- -- -- --
Arsenic 10 3.4 8.3 6.6 11.4 9.4 3 6 3.5 4.8 --
Barium 1200 -- 227 327 306 197 -- 129 -- 173 261
Cadmium 35 -- -- 5.3 -- -- -- 4.3 -- -- --
Chromium 71 13.6 11.3 114 22.6 12.8 7.8 43.2 28.3 18.2 --
Copper 100 10.3 158 1290 1900 43.1 11.5 937 176 26.2 --
Iron 7000 24300 18000 275000 38100 12300 9910 30100 14500 16200 --
Lead 400 -- 143 453 274 -- -- 373 292 -- --
Manganese 1400 927 2230 20700 5950 1560 747 1960 387 1610 --
Mercury 0.7 -- -- 0.19 0.12 -- -- -- -- -- --
Nickel 520 -- -- 142 -- -- -- -- -- -- --
Vanadium 210 -- -- 32.9 26.1 24.6 -- 21.4 23.4 -- --

Notes:
1 - "Other" includes samples not located within any of the sub areas.
--   Chemical was not a COPC for this sub area.



TABLE 2-2

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A1

NIROP FRIDLEY, MINNESOTA

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
1,2-Dichloroethene (total) 1/6 2 10 - 12 AB040A 2 8000 0.0003 No
Acetone 4/6 600 - 2700 4 - 11 AB041A 2700 320000 0.008 No
Ethylbenzene 1/6 3 10 - 12 AB040A 3 200000 0.00002 No
Xylenes, Total 1/6 5 10 - 12 AB040A 5 110000 0.00005 No
Semivolatile Organics (ug/kg)
Benzo(g,h,i)perylene 1/4 350 340 - 390 AB041C 350 NA NA NA
Inorganics (mg/kg)
Aluminum 4/4 1410 - 4190 NA AB041A 4190 26000 0.2 Yes
Arsenic 3/4 1.4 - 3.4 0.64 - 0.98 AB042A 3.4 10 0.3 Yes
Barium 3/4 21.9 - 113 10.3 - 10.4 AB041A 113 1200 0.09 No
Calcium 4/4 12600 - 37300 NA AB042G 37300 NA NA NA
Chromium 4/4 4.7 - 13.6 NA AB041C 13.6 71 0.2 Yes
Copper 2/4 6.7 - 10.3 4.3 - 5.1 AB042A 10.3 100 0.1 Yes
Iron 4/4 5110 - 24300 NA AB042A 24300 7000 3.5 Yes
Lead 4/4 1.5 - 5.6 NA AB041A 5.6 400 0.01 No
Magnesium 4/4 1600 - 10500 NA AB042G 10500 NA NA NA
Manganese 4/4 162 - 927 NA AB041A 927 1400 0.7 Yes
Nickel 2/4 12.1 - 14.7 8.6 - 9.5 AB042G-D 14.7 520 0.03 No
Potassium 1/4 208 104 - 327 AB041A 208 NA NA NA
Sodium 1/4 141 103 - 165 AB041A 141 NA NA NA
Vanadium 3/4 12.7 - 14 10.3 - 10.4 AB042A 14 210 0.07 No
Zinc 4/4 8 - 26 NA AB042A 26 8700 0.003 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
SRV = Soil Reference Value.
NA = No SRV available.

Associated samples:
AB040A AB042A
AB040D AB042G
AB041A AB042G-AVG
AB041C AB042G-D



TABLE 2-3

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A2

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
1,2-Dichloroethene (total) 1/14 2 10 - 1500 AB202B 2 8000 0.0003 No
Acetone 2/14 170 - 410 6 - 1500 AB222C 410 320000 0.001 No
Tetrachloroethene 6/14 0.7 - 35 10 - 1500 AB222A-D 35 72000 0.0005 No
Trichloroethene 9/14 0.9 - 4100 10 - 11 AB025B 4100 29000 0.1 Yes
Semivolatile Organics (ug/kg)
BaP Equivalents 1/4 340.52 350 - 400 AB024A 340.52 2000 0.2 Yes
Benzo(a)anthracene 1/4 140 350 - 400 AB024A 140 NA NA NA
Benzo(a)pyrene 1/4 120 350 - 400 AB024A 120 NA NA NA
Benzo(b)fluoranthene 1/4 130 350 - 400 AB024A 130 NA NA NA
Benzo(k)fluoranthene 1/4 87 350 - 400 AB024A 87 NA NA NA
Chrysene 1/4 150 350 - 400 AB024A 150 NA NA NA
Fluoranthene 1/4 290 350 - 400 AB024A 290 1080000 0.0003 No
Phenanthrene 1/4 180 350 - 400 AB024A 180 NA NA NA
Pyrene 1/4 290 350 - 400 AB024A 290 890000 0.0003 No
Total cPAHs 1/4 627 350 - 400 AB024A 627 NA NA NA
Total PAHs 1/4 1387 350 - 400 AB024A 1387 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 2/4 4.4 - 4.8 3.5 - 3.6 AB025A 4.8 56000 0.0001 No
4,4'-DDE 2/4 5.3 - 9.6 3.5 - 3.6 AB025A 9.6 40000 0.0002 No
4,4'-DDT 3/4 4.5 - 28 3.5 AB025A 28 15000 0.0019 No
Inorganics (mg/kg)
Aluminum 4/4 1470 - 5270 NA AB024A 5270 26000 0.2 Yes
Arsenic 4/4 1.4 - 8.3 NA AB025B 8.3 10 0.8 Yes
Barium 3/4 43.6 - 227 10.4 AB025B 227 1200 0.2 Yes
Calcium 4/4 8180 - 67400 NA AB025B 67400 NA NA NA
Chromium 4/4 4.2 - 11.3 NA AB024A 11.3 71 0.2 Yes
Copper 3/4 11.1 - 158 4.5 AB024A 158 100 1.6 Yes
Iron 4/4 4160 - 18000 NA AB025B 18000 7000 2.6 Yes
Lead 4/4 1.8 - 143 NA AB024A 143 400 0.4 Yes



TABLE 2-3

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A2

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Magnesium 4/4 2400 - 7830 NA AB024G 7830 NA NA NA
Manganese 4/4 230 - 2230 NA AB025B 2230 1400 1.6 Yes
Nickel 4/4 10.7 - 24.2 NA AB024G 24.2 520 0.05 No
Vanadium 4/4 10.9 - 19.7 NA AB025B 19.7 210 0.09 No
Zinc 4/4 12 - 141 NA AB024A 141 8700 0.02 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds included in BaP equivalent concentration
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
AB024A AB201A AB222A AB223A
AB024G AB201H AB222A-AVG AB223C
AB025A AB202A AB222A-D AB230A
AB025B AB202B AB222C AB230B



TABLE 2-4

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A3

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 4

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
1,1,1-Trichloroethane 36/91 0.4 - 2600000 10 - 71 AT009D1 2600000 140000 19 Yes
1,1,2-Trichloroethane 1/81 3 10 - 67000 AB214C 3 9000 0.0003 No
1,1-Dichloroethane 18/91 0.5 - 34000 10 - 1300 AT009D1 34000 34000 1.0 Yes
1,2-Dichloroethane 1/81 4 10 - 67000 AB043D 4 4000 0.001 No
1,2-Dichloroethene (total) 49/91 1 - 1800 10 - 67000 AB043D 1800 8000 0.2 Yes
2-Butanone 1/81 3500000 3 - 1300 AT009D1 3500000 1400000 2.5 Yes
2-Hexanone 1/81 2 10 - 67000 AT008D 2 NA NA NA
4-Methyl-2-pentanone 1/81 1 10 - 67000 AT008D 1 NA NA NA
Acetone 1/81 210 - 12000 2 - 67000 AB043H 12000 320000 0.04 No
Benzene 2/81 1 - 14 10 - 67000 AT007C 14 1500 0.009 No
Ethylbenzene 3/91 25 - 140000 10 - 1300 AT009D1 140000 200000 0.7 Yes
Tetrachloroethene 31/91 0.8 - 1200000 10 - 56 AT009D1 1200000 72000 17 Yes
Toluene 4/91 27 - 190000 1 - 1300 AT009D1 190000 107000 1.8 Yes
Trichloroethene 78/91 0.6 - 120000 10 - 13 AT009D1 120000 29000 4.1 Yes
Xylenes, Total 6/81 17 - 580000 4 - 110 AT009D1 580000 110000 5.3 Yes
Semivolatile Organics (ug/kg)
Acenaphthene 2/31 120 - 160 340 - 13000 AB037A 160 1200000 0.0001 No
Anthracene 3/21 330 - 660 340 - 13000 AB043D 660 7880000 0.00008 No
BaP Equivalents 5/31 216.897 - 3166.1 340 - 13000 AB043D 3166.1 2000 1.6 Yes
Benzo(a)anthracene 4/31 39 - 2100 340 - 13000 AB043D 2100 NA NA NA
Benzo(a)pyrene 4/31 36 - 1700 340 - 13000 AB043D 1700 NA NA NA
Benzo(b)fluoranthene 5/31 24 - 1800 340 - 13000 AB043D 1800 NA NA NA
Benzo(g,h,i)perylene 3/21 340 - 1100 340 - 13000 AB043D 1100 NA NA NA
Benzo(k)fluoranthene 4/31 45 - 1400 340 - 13000 AB043D 1400 NA NA NA
Bis(2-Ethylhexyl)phthalate 3/21 1300 - 20000 340 - 13000 AT009D1 20000 570000 0.04 No
Carbazole 1/31 240 340 - 13000 AB037A 240 700000 0.0003 No
Chrysene 4/31 47 - 2100 340 - 13000 AB043D 2100 NA NA NA
Dibenzofuran 1/21 110 340 - 13000 AB036A 110 58000 0.002 No
Fluoranthene 6/21 110 - 4400 340 - 13000 AB043D 4400 1080000 0.004 No



TABLE 2-4

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A3

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 4

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Fluorene 2/21 170 - 240 340 - 13000 AB036A 240 850000 0.0003 No
Indeno(1,2,3-cd)pyrene 4/31 18 - 1100 340 - 13000 AB043D 1100 NA NA NA
Naphthalene 1/21 2700 340 - 13000 AT009D1 2700 10000 0.3 Yes
Phenanthrene 5/21 180 - 2700 340 - 13000 AB043D 2700 NA NA NA
Phenol 3/31 1000 - 1300 340 - 13000 AB036A 1300 1100000 0.001 No
Pyrene 7/31 27 - 5100 340 - 13000 AB043D 5100 890000 0.006 No
Total cPAHs 5/31 24 - 10200 340 - 13000 AB043D 10200 NA NA NA
Total PAHs 9/31 29 - 24160 340 - 13000 AB043D 24160 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 7/21 21 - 220 3.4 - 89 AB037A 220 56000 0.004 No
4,4'-DDD 7/21 21 - 220 3.4 - 89 AT009B1-D 220 56000 0.004 No
4,4'-DDE 9/21 8.5 - 450 3.4 - 89 AB037A 450 40000 0.01 No
4,4'-DDT 8/21 6.3 - 430 3.4 - 89 AT009B1-D 430 15000 0.03 No
Aldrin 1/21 3.1 1.8 - 46 AB036A 3.1 1000 0.003 No
Dieldrin 2/21 4 - 43 3.4 - 89 AT009D1 43 800 0.05 No
Endosulfan II 2/21 37 - 54 3.4 - 89 AT009B1-D 54 NA NA NA
Gamma-Chlordane 1/21 3.4 1.8 - 46 AB036A 3.4 NA NA NA
Heptachlor Epoxide 1/21 2.6 1.8 - 46 AB036A 2.6 400 0.007 No
delta-BHC 1/21 2.6 1.8 - 46 AT009D2 2.6 NA NA NA
Inorganics (mg/kg)
Aluminum 21/21 1010 - 6370 NA AT007C 6370 26000 0.2 Yes
Antimony 1/31 22.5 - 105 0.3 - 3.9 AT008D-D 105 14 7.5 Yes
Arsenic 20/21 0.91 - 6.6 0.61 AT007C 6.6 10 0.7 Yes
Barium 21/31 3.9 - 327 10.2 - 10.9 AT007C 327 1200 0.3 Yes
Cadmium 10/31 0.04 - 5.3 0.04 - 2 AB043D 5.3 35 0.2 Yes
Calcium 21/21 3710 - 61800 NA AT007C 61800 NA NA NA
Chromium 31/31 2.3 - 114 NA AT008D-D 114 71 1.6 Yes
Cobalt 2/21 12.3 - 34.5 10.2 - 12.2 AT007C 34.5 2000 0.02 No
Copper 23/31 2 - 1290 4.1 - 4.4 AT008D-D 1290 100 13 Yes
Cyanide 2/31 5.3 - 5.4 0.1 - 3.1 AT007C 5.4 62 0.09 No



TABLE 2-4

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A3

NIROP FRIDLEY, MINNESOTA
PAGE 3 OF 4

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Iron 21/21 2990 - 275000 NA AT007C 275000 7000 39 Yes
Lead 31/31 0.99 - 453 NA AT008D 453 400 1.1 Yes
Magnesium 21/21 1730 - 20600 NA AB043D 20600 NA NA NA
Manganese 21/21 155 - 20700 NA AT007C 20700 1400 15 Yes
Mercury 2/31 0.04 - 0.19 0.03 - 0.2 AT009B1-D 0.19 0.7 0.3 Yes
Nickel 24/31 5.1 - 142 8.2 - 8.4 AT008D-D 142 520 0.3 Yes
Potassium 8/21 113 - 497 102 - 1000 AT007C 497 NA NA NA
Selenium 2/21 0.82 - 2 0.61 - 0.74 AT007C 2 170 0.01 No
Silver 3/31 4.4 - 11.8 0.19 - 2.5 AB043D 11.8 170 0.07 No
Sodium 3/21 122 - 195 102 - 197 AB043D 195 NA NA NA
Vanadium 9/21 13.6 - 32.9 10.2 - 10.9 AT007C 32.9 210 0.2 Yes
Zinc 31/31 6.2 - 329 NA AB043D 329 8700 0.04 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds included in BaP equivalent concentration.
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
AB035A AB213A-D AB236A AB246A AT008D-AVG
AB036A AB213B AB236H AB246B AT008D-D
AB036H AB214A AB237A AB247A AT009B1
AB037A AB214C AB237C AB247C AT009B1-AVG
AB037D AB215A AB238A AB248A AT009B1-D
AB039A AB215H AB238H AB248C AT009D1
AB039H AB216A AB238H-AVG AB248C-AVG AT009D2
AB039H-AVG AB216D AB238H-D AB248C-D AT009D3
AB039H-D AB217A AB239A AB251A AT009E1
AB043D AB217D AB239G AB251C AT009E2



TABLE 2-4

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A3

NIROP FRIDLEY, MINNESOTA
PAGE 4 OF 4

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
AB043H AB218A AB240A AB252A SA1-SCS-01
AB044D AB218H AB240H AB252H SA1-SCS-01-AVG
AB044H AB231A AB241A AB253A SA1-SCS-01-D
AB209A AB231H AB241C AB253H SA1-SCS-02
AB209B AB233A AB242A AB254A SA1-SCS-03
AB210A AB233H AB242B AB254A-AVG SA2-SCS-027
AB210D AB234A AB244A AB254A-D SA2-SCS-028
AB211A AB234A-AVG AB244H AB254C SA2-SCS-029
AB211B AB234A-D AB244H-AVG AT007A SB28-SCS-04
AB212A AB234D AB244H-D AT007C SB28-SCS-05
AB212B AB235A AB245A AT008A SB30-SCS-06
AB213A AB235H AB245G AT008D SB30-SCS-07
AB213A-AVG



TABLE 2-5

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A4

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 3

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
1,1,1-Trichloroethane 6/73 0.8 - 8 10 - 14 AB028G 8 140000 0.00006 No
1,1,2,2-Tetrachloroethane 2/62 2 10 - 62 AB031A 2 3500 0.0006 No
1,1,2,2-Tetrachloroethane 2/62 2 10 - 62 AT004B 2 3500 0.0006 No
1,1,2-Trichloroethane 2/62 3 - 7 10 - 62 AT004B 7 9000 0.0008 No
1,1-Dichloroethane 2/73 0.4 - 2 10 - 62 AB243B 2 34000 0.00006 No
1,2-Dichloroethene (total) 29/73 1 - 14000 10 - 14 SA3-SCS-40-D 14000 8000 1.8 Yes
Acetone 3/62 190 - 1200 3 - 87 AB038A 1200 320000 0.004 No
Ethylbenzene 3/73 72 - 3400 10 - 62 AB031G 3400 200000 0.02 No
Tetrachloroethene 17/73 0.6 - 2700 10 - 13 AT004B 2700 72000 0.04 No
Toluene 4/73 10 - 45 0.6 - 62 AB031G 45 107000 0.0004 No
Trichloroethene 56/73 0.8 - 96000 0.9 - 12 SA3-SCS-40-D 96000 29000 3.3 Yes
Xylenes, Total 3/62 550 - 28000 2 - 62 AB031G 28000 110000 0.3 Yes
Semivolatile Organics (ug/kg)
2-Methylnaphthalene 4/32 170 - 3400 330 - 4100 AB031A 3400 NA NA NA
Acenaphthene 7/43 23 - 3400 330 - 4100 AB032A 3400 1200000 0.003 No
Acenaphthylene 2/32 380 - 2600 330 - 4100 AB032A 2600 NA NA NA
Anthracene 10/32 130 - 15000 330 - 4100 AB032A 15000 7880000 0.002 No
BaP Equivalents 22/43 188.34 - 60733 340 - 4100 AB032A 60733 2000 30 Yes
Benzo(a)anthracene 17/43 130 - 43000 340 - 4100 AB032A 43000 NA NA NA
Benzo(a)pyrene 18/43 73 - 41000 340 - 4100 AB032A 41000 NA NA NA
Benzo(b)fluoranthene 19/43 22 - 46000 340 - 4100 AB032A 46000 NA NA NA
Benzo(g,h,i)perylene 16/32 210 - 34000 340 - 4100 AB032A 34000 NA NA NA
Benzo(k)fluoranthene 16/43 100 - 29000 340 - 4100 AB032A 29000 NA NA NA
Bis(2-Ethylhexyl)phthalate 3/32 140 - 7200 330 - 3700 AT004B 7200 570000 0.01 No
Carbazole 12/43 25 - 4900 330 - 4100 AB032A 4900 700000 0.007 No
Chrysene 19/43 18 - 43000 340 - 4100 AB032A 43000 NA NA NA
Dibenzo(a,h)anthracene 6/43 20 - 7700 330 - 4100 AB032A 7700 NA NA NA
Dibenzofuran 4/32 55 - 5500 330 - 4100 AB032A 5500 58000 0.09 No
Fluoranthene 17/32 240 - 160000 340 - 4100 AB032A 160000 1080000 0.1 Yes
Fluorene 7/32 110 - 8400 330 - 4100 AB032A 8400 850000 0.010 No
Indeno(1,2,3-cd)pyrene 15/43 84 - 28000 340 - 4100 AB032A 28000 NA NA NA
Naphthalene 2/32 950 - 1100 330 - 4100 AB031G 1100 10000 0.1 Yes



TABLE 2-5

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A4

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 3

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Phenanthrene 16/32 130 - 95000 340 - 4100 AB032A 95000 NA NA NA
Pyrene 24/43 22 - 130000 340 - 4100 AB032A 130000 890000 0.1 Yes
Total cPAHs 22/43 22 - 237700 340 - 4100 AB032A 237700 NA NA NA
Total PAHs 25/43 44 - 678650 340 - 4100 AB032A 678650 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 14/32 3.7 - 2900 3.4 - 41 AT001A 2900 56000 0.05 No
4,4'-DDE 12/32 22 - 1900 3.4 - 37 AT001A 1900 40000 0.05 No
4,4'-DDT 16/32 4.2 - 1400 3.4 - 36 AT006A 1400 15000 0.09 No
Alpha-Chlordane 2/32 2.8 - 36 1.7 - 45 AT001A 36 13000 0.003 No
Dieldrin 1/32 4 3.4 - 88 AB038A 4 800 0.005 No
Endosulfan Sulfate 3/32 4.8 - 15 3.3 - 88 AB028A 15 NA NA NA
Endrin 2/32 8.7 - 14 3.3 - 88 AB034A 14 8000 0.002 No
Endrin Aldehyde 2/32 5.9 - 7.1 3.3 - 88 AT005A 7.1 NA NA NA
Gamma-Chlordane 1/32 3 1.7 - 45 AB026A 3 NA NA NA
Heptachlor Epoxide 1/32 30 1.7 - 45 AT001A 30 400 0.08 No
Methoxychlor 1/32 19 17 - 450 AB031G 19 11000 0.002 No
delta-BHC 1/32 25 1.7 - 45 AT004B 25 NA NA NA
Inorganics (mg/kg)
Aluminum 32/32 1130 - 6830 NA AT003B 6830 26000 0.3 Yes
Antimony 1/43 2.3 0.3 - 2.6 AB026A 2.3 14 0.2 Yes
Arsenic 28/32 0.86 - 11.4 0.62 - 1 AB031G 11.4 10 1.1 Yes
Barium 34/43 3.9 - 306 10.3 - 12 AB026A 306 1200 0.3 Yes
Cadmium 9/43 0.04 - 0.39 0.04 - 1.3 SA3-SCS-40 0.39 35 0.01 No
Calcium 32/32 4290 - 34900 NA AB034D 34900 NA NA NA
Chromium 43/43 2.5 - 22.6 NA AB031A 22.6 71 0.3 Yes
Copper 33/43 1.3 - 1900 4.1 - 5.3 AB026A 1900 100 19 Yes
Cyanide 4/43 0.16 - 4.6 0.1 - 3.3 AT006A 4.6 62 0.07 No
Iron 32/32 3080 - 38100 NA AT003B 38100 7000 5.4 Yes
Lead 43/43 0.86 - 274 NA AB028A 274 400 0.7 Yes
Magnesium 32/32 1750 - 13900 NA AB034D 13900 NA NA NA
Manganese 32/32 165 - 5950 NA AT005C-D 5950 1400 4.3 Yes
Mercury 1/43 0.12 0.02 - 0.13 AB034A 0.12 0.7 0.2 Yes
Nickel 37/43 3.5 - 32.3 8.2 - 9.6 AB026A 32.3 520 0.06 No



TABLE 2-5

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A4

NIROP FRIDLEY, MINNESOTA
PAGE 3 OF 3

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Potassium 20/32 121 - 582 104 - 473 AT002B-D 582 NA NA NA
Selenium 1/32 1.3 0.61 - 0.78 AB026A 1.3 170 0.008 No
Sodium 4/32 112 - 162 103 - 131 AB031G 162 NA NA NA
Vanadium 24/32 12.1 - 26.1 10.3 - 12 AT002A 26.1 210 0.1 Yes
Zinc 43/43 5.5 - 489 NA AT001A 489 8700 0.06 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds included in BaP equivalent concentration.
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
AB026A AB034A AB208A-D AB229A AT006A
AB026G AB034D AB208H AB229H AT006B
AB027A AB038A AB219A AB243A SA3-SCS-40
AB027H AB038G AB219F AB243B SA3-SCS-40-AVG
AB028A AB203A AB220A AT001A SA3-SCS-40-D
AB028G AB203B AB220G AT001C SA3-SCS-42
AB029A AB204A AB221A AT002A SA4-SCS-43
AB029H AB204A-AVG AB221G AT002B SA4-SCS-44
AB030A AB204A-D AB224A AT002B-AVG SA5-SCS-023
AB030G AB204B AB224H AT002B-D SA5-SCS-024
AB030G-AVG AB205A AB226B AT003A SA5-SCS-024-AVG
AB030G-D AB205G AB226G AT003B SA5-SCS-024-D
AB031A AB206A AB227A AT004A SA5-SCS-025
AB031G AB206B AB227A-AVG AT004B SA6-SCS-21
AB032A AB207A AB227A-D AT005A SA6-SCS-22
AB032D AB207H AB227G AT005C SB20-SCS-037
AB033B AB208A AB228A AT005C-AVG SB20-SCS-038
AB033H AB208A-AVG AB228F AT005C-D



TABLE 2-6

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA B1

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
1,1-Dichloroethane 1/18 2 10 - 170 BB002B 2 34000 0.00006 No
1,2-Dichloroethene (total) 2/18 120 - 160 10 - 15 BB002B 160 8000 0.02 No
Acetone 5/18 130 - 2600 5 - 100 BB001C 2600 320000 0.008 No
Tetrachloroethene 1/18 14 10 - 170 BB204G 14 72000 0.0002 No
Trichloroethene 2/18 4 - 27 10 - 170 BB204G 27 29000 0.0009 No
Semivolatile Organics (ug/kg)
Anthracene 2/11 89 - 150 340 - 970 BT001A 150 7880000 0.00002 No
BaP Equivalents 3/11 336.16 - 759.3 350 - 970 BT001A 759.3 2000 0.4 Yes
Benzo(a)anthracene 3/11 140 - 450 350 - 970 BT001A 450 NA NA NA
Benzo(a)pyrene 3/11 120 - 450 350 - 970 BT001A 450 NA NA NA
Benzo(b)fluoranthene 3/11 140 - 490 350 - 970 BT001A 490 NA NA NA
Benzo(g,h,i)perylene 1/11 290 340 - 970 BT001A 290 NA NA NA
Benzo(k)fluoranthene 3/11 98 - 380 350 - 970 BT001A 380 NA NA NA
Carbazole 1/11 77 340 - 970 BT001A 77 700000 0.0001 No
Chrysene 3/11 180 - 500 350 - 970 BT001A 500 NA NA NA
Fluoranthene 5/11 110 - 990 350 - 480 BT001A 990 1080000 0.0009 No
Fluorene 1/11 51 340 - 970 BT001A 51 850000 0.00006 No
Indeno(1,2,3-cd)pyrene 1/11 310 340 - 970 BT001A 310 NA NA NA
Phenanthrene 3/11 170 - 580 350 - 970 BT001A 580 NA NA NA
Pyrene 5/11 110 - 810 350 - 480 BT001A 810 890000 0.0009 No
Total cPAHs 3/11 678 - 2580 350 - 970 BT001A 2580 NA NA NA
Total PAHs 5/11 220 - 5400 350 - 480 BT001A 5400 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 3/11 26 - 180 3.5 - 9.7 BB002B 180 56000 0.003 No
4,4'-DDE 3/11 37 - 160 3.5 - 9.7 BB002B 160 40000 0.004 No
4,4'-DDT 4/11 8.2 - 160 3.5 - 9.7 BB002B 160 15000 0.01 No
Alpha-Chlordane 1/11 4.8 1.8 - 5 BT001A 4.8 13000 0.0004 No
Endosulfan Sulfate 1/11 7.7 3.4 - 9.7 BB002B 7.7 NA NA NA
Endrin 2/11 4.7 - 5.1 3.4 - 9.7 BT001A 5.1 8000 0.0006 No
Endrin Aldehyde 2/11 5.8 - 5.9 3.4 - 9.7 BB002B 5.9 NA NA NA



TABLE 2-6

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA B1

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Inorganics (mg/kg)
Aluminum 11/11 1160 - 4580 NA BB003A 4580 26000 0.2 Yes
Antimony 1/11 2.3 2.1 - 7 BT001A 2.3 14 0.2 Yes
Arsenic 10/11 1.2 - 9.4 0.64 - 0.66 BB001C 9.4 10 0.9 Yes
Barium 10/11 22.5 - 197 10.7 - 11 BT002B 197 1200 0.2 Yes
Calcium 11/11 682 - 25500 NA BB001C 25500 NA NA NA
Chromium 10/11 3.3 - 12.8 7 BB002B 12.8 71 0.2 Yes
Copper 8/11 7.6 - 43.1 4.3 - 14 BB002B 43.1 100 0.4 Yes
Iron 11/11 2700 - 12300 NA BB003A 12300 7000 1.8 Yes
Lead 10/11 2.6 - 37 2.1 BB002B 37 400 0.09 No
Magnesium 11/11 720 - 7230 NA BB002B 7230 NA NA NA
Manganese 11/11 55.6 - 1560 NA BT002B 1560 1400 1.1 Yes
Nickel 6/11 9.1 - 17.2 8.6 - 28.1 BT002B 17.2 520 0.03 No
Potassium 7/11 157 - 465 107 - 1000 BB002B 465 NA NA NA
Selenium 1/11 1.3 0.64 - 2.1 BT002B 1.3 170 0.008 No
Sodium 1/11 536 107 - 153 BB001C 536 NA NA NA
Vanadium 6/11 10.8 - 24.6 10.7 - 35.1 BB003D 24.6 210 0.1 Yes
Zinc 10/11 6.6 - 49.6 14 BB002B 49.6 8700 0.006 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds includedin BaP equivalent concentration.
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
BB001A BB003D BB206A-AVG
BB001B BB202B BB206A-D
BB001C BB204A BB206G
BB002B BB204G BT001A
BB002G BB205A BT001B
BB002G-AVG BB205G BT002A
BB002G-D BB206A BT002B
BB003A



TABLE 2-7

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA B2

NIROP FRIDLEY, MINNESOTA

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Semivolatile Organics (ug/kg)
BaP Equivalents 1/2 399.268 360 - 390 BT004A 399.268 2000 0.200 Yes
Benzo(a)anthracene 1/2 64 360 - 390 BT004A 64 NA NA NA
Benzo(b)fluoranthene 1/2 130 360 - 390 BT004A 130 NA NA NA
Chrysene 1/2 68 360 - 390 BT004A 68 NA NA NA
Fluoranthene 1/2 86 360 - 390 BT004A 86 1080000 0.00008 No
Pyrene 1/2 96 360 - 390 BT004A 96 890000 0.0001 No
Total cPAHs 1/2 262 360 - 390 BT004A 262 NA NA NA
Total PAHs 1/2 444 360 - 390 BT004A 444 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 1/2 11 3.6 - 3.9 BT004A 11 56000 0.0002 No
4,4'-DDE 1/2 18 3.6 - 3.9 BT004A 18 40000 0.0005 No
4,4'-DDT 1/2 3.7 3.6 - 3.9 BT004A 3.7 15000 0.0002 No
Inorganics (mg/kg)
Aluminum 2/2 1110 - 3960 NA BT004A 3960 26000 0.2 Yes
Arsenic 2/2 1.8 - 3 NA BT004D-D 3 10 0.3 Yes
Barium 1/2 93.9 11 - 11.5 BT004A 93.9 1200 0.08 No
Calcium 2/2 1160 - 7220 NA BT004A 7220 NA NA NA
Chromium 2/2 2.7 - 7.8 NA BT004A 7.8 71 0.1 Yes
Copper 1/2 11.5 4.4 - 4.6 BT004A 11.5 100 0.1 Yes
Iron 2/2 3330 - 9910 NA BT004A 9910 7000 1.4 Yes
Lead 2/2 2 - 12 NA BT004A 12 400 0.03 No
Magnesium 2/2 703 - 2870 NA BT004A 2870 NA NA NA
Manganese 2/2 29.7 - 747 NA BT004A 747 1400 0.5 Yes
Nickel 1/2 14.1 8.8 - 9.2 BT004A 14.1 520 0.03 No
Potassium 1/2 246 110 - 1000 BT004A 246 NA NA NA
Vanadium 1/2 13.8 11 - 11.5 BT004A 13.8 210 0.07 No
Zinc 2/2 30.5 - 49.9 NA BT004D-D 49.9 8700 0.006 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds included in BaP equivalent concentration.
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
BT003A BT004A BT004D-AVG
BT003D BT004D BT004D-D



TABLE 2-8

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNT 2 - SUB AREA D

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
1,1,1-Trichloroethane 2/18 0.8 - 2 10 - 53 DB034C 2 140000 0.00001 No
Acetone 4/18 130 - 1400 4 - 82 DB034C 1400 320000 0.004 No
Tetrachloroethene 7/18 1 - 43 10 - 25 CB13-97(04-08) 43 72000 0.0006 No
Trichloroethene 5/18 7 - 140 10 - 53 CB13-97(04-08) 140 29000 0.005 No
Semivolatile Organics (ug/kg)
Anthracene 1/12 85 340 - 3600 DB029A 85 7880000 0.00001 No
BaP Equivalents 1/12 1594.46 340 - 3600 DB029A 1594.46 2000 0.8 Yes
Benzo(a)anthracene 1/12 520 340 - 3600 DB029A 520 NA NA NA
Benzo(a)pyrene 1/12 980 340 - 3600 DB029A 980 NA NA NA
Benzo(b)fluoranthene 1/12 1600 340 - 3600 DB029A 1600 NA NA NA
Benzo(g,h,i)perylene 1/12 990 340 - 3600 DB029A 990 NA NA NA
Benzo(k)fluoranthene 1/12 760 340 - 3600 DB029A 760 NA NA NA
Carbazole 1/12 84 340 - 3600 DB029A 84 700000 0.0001 No
Chrysene 1/12 860 340 - 3600 DB029A 860 NA NA NA
Dibenzo(a,h)anthracene 1/12 310 340 - 3600 DB029A 310 NA NA NA
Fluoranthene 2/12 170 - 680 340 - 3600 DB029A 680 1080000 0.0006 No
Indeno(1,2,3-cd)pyrene 1/12 840 340 - 3600 DB029A 840 NA NA NA
Phenanthrene 1/12 220 340 - 3600 DB029A 220 NA NA NA
Pyrene 2/12 140 - 960 340 - 3600 DB029A 960 890000 0.001 No
Total cPAHs 1/12 5870 340 - 3600 DB029A 5870 NA NA NA
Total PAHs 2/18 310 - 8805 25 - 3600 DB029A 8805 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 3/12 7.4 - 70 3.4 - 3.8 DB031A 70 56000 0.001 No
4,4'-DDE 5/12 4.8 - 140 3.4 - 3.7 DB031A 140 40000 0.004 No
4,4'-DDT 6/12 5.4 - 200 3.4 - 3.7 DB033A 200 15000 0.01 No
Dieldrin 1/12 16 3.4 - 3.8 DB029A 16 800 0.02 No
Endrin 1/12 15 3.4 - 3.8 DB029A 15 8000 0.002 No
Inorganics (mg/kg)
Aluminum 12/12 1570 - 5420 NA DB032A 5420 26000 0.2 Yes
Arsenic 12/12 0.88 - 6 NA DB032A 6 10 0.6 Yes
Barium 10/12 16.6 - 129 10.3 - 10.4 DB033A 129 1200 0.1 Yes



TABLE 2-8

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNT 2 - SUB AREA D

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Cadmium 1/12 4.3 1 - 1.2 DB029A 4.3 35 0.1 Yes
Calcium 12/12 3060 - 23900 NA DB033A 23900 NA NA NA
Chromium 12/12 3 - 43.2 NA DB029A 43.2 71 0.6 Yes
Cobalt 1/12 11 10.3 - 11.6 DB029A 11 2000 0.006 No
Copper 12/12 5.6 - 937 NA DB029A 937 100 9.4 Yes
Iron 12/12 3890 - 30100 NA DB029A 30100 7000 4.3 Yes
Lead 12/12 1 - 373 NA DB029A 373 400 0.9 Yes
Magnesium 12/12 1300 - 6250 NA DB032A 6250 NA NA NA
Manganese 12/12 66.5 - 1960 NA DB029A 1960 1400 1.4 Yes
Nickel 6/12 9.5 - 40.7 8.3 - 8.9 DB029A 40.7 520 0.08 No
Potassium 7/12 104 - 509 103 - 1000 DB029A 509 NA NA NA
Sodium 2/12 107 - 251 103 - 116 DB029A 251 NA NA NA
Vanadium 12/12 10.7 - 21.4 NA DB032A 21.4 210 0.1 Yes
Zinc 12/12 7.3 - 325 NA DB029A 325 8700 0.04 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds included in BaP equivalent concentration.
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
B97(12-16) DB030A
B97(16-20) DB030E
CB13-97(00-04) DB031A
CB13-97(04-08) DB031F
CB20-97(00-04) DB032A
CB20-97(04-08) DB032C
DB029A DB033A
DB029E DB033E
DB029E-AVG DB034A
DB029E-D DB034C



TABLE 2-9

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA E

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
1,2-Dichloroethene (total) 2/20 4 - 33 10 - 53 EB208F 33 8000 0.004 No
Acetone 2/20 120 9 - 84 EB004A 120 320000 0.0004 No
Acetone 2/20 120 9 - 84 EB004D 120 320000 0.0004 No
Tetrachloroethene 4/20 0.7 - 3 10 - 53 EB004D 3 72000 0.00004 No
Trichloroethene 11/20 0.6 - 31 10 - 53 EB203A 31 29000 0.001 No
Semivolatile Organics (ug/kg)
Acenaphthene 3/8 55 - 380 340 - 390 EB004A 380 1200000 0.0003 No
Anthracene 4/8 120 - 860 340 - 390 EB004A 860 7880000 0.0001 No
BaP Equivalents 4/8 360.47 - 4148.4 340 - 390 EB004A 4148.4 2000 2.1 Yes
Benzo(a)anthracene 4/8 100 - 3300 340 - 390 EB004A 3300 NA NA NA
Benzo(a)pyrene 4/8 140 - 2900 340 - 390 EB004A 2900 NA NA NA
Benzo(b)fluoranthene 4/8 170 - 3400 340 - 390 EB004A 3400 NA NA NA
Benzo(g,h,i)perylene 4/8 300 - 2000 340 - 390 EB004A 2000 NA NA NA
Benzo(k)fluoranthene 4/8 83 - 2000 340 - 390 EB004A 2000 NA NA NA
Carbazole 3/8 82 - 250 340 - 390 EB001A 250 700000 0.0004 No
Chrysene 4/8 140 - 3400 340 - 390 EB004A 3400 NA NA NA
Dibenzofuran 2/8 50 - 160 340 - 390 EB004A 160 58000 0.003 No
Fluoranthene 4/8 260 - 7600 340 - 390 EB004A 7600 1080000 0.007 No
Fluorene 2/8 130 - 390 340 - 390 EB004A 390 850000 0.0005 No
Indeno(1,2,3-cd)pyrene 3/8 300 - 1800 340 - 390 EB004A 1800 NA NA NA
Phenanthrene 4/8 150 - 3100 340 - 390 EB004A 3100 NA NA NA
Pyrene 4/8 300 - 6600 340 - 390 EB004A 6600 890000 0.007 No
Total cPAHs 4/8 633 - 16800 340 - 390 EB004A 16800 NA NA NA
Total PAHs 4/8 1863 - 37340 340 - 390 EB004A 37340 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 2/8 42 - 110 3.4 - 35 EB002A 110 56000 0.002 No
4,4'-DDE 3/8 69 - 700 3.4 - 3.9 EB001A 700 40000 0.02 No
4,4'-DDT 2/8 500 - 930 3.4 - 37 EB001A 930 15000 0.06 No
Endrin 1/8 5.3 3.4 - 37 EB004D 5.3 8000 0.0007 No
Gamma-Chlordane 1/8 1.8 1.8 - 19 EB004D 1.8 NA NA NA



TABLE 2-9

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA E

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Inorganics (mg/kg)
Aluminum 8/8 1530 - 4620 NA EB003A 4620 26000 0.2 Yes
Arsenic 7/8 0.83 - 3.5 0.62 EB004A 3.5 10 0.4 Yes
Barium 6/8 19 - 62.9 10.3 - 10.6 EB003A 62.9 1200 0.05 No
Cadmium 1/8 2.3 1 - 1.2 EB004A 2.3 35 0.07 No
Calcium 8/8 4500 - 41900 NA EB001A 41900 NA NA NA
Chromium 8/8 2.3 - 28.3 NA EB004A 28.3 71 0.4 Yes
Copper 8/8 6 - 176 NA EB004A 176 100 1.8 Yes
Iron 8/8 3810 - 14500 NA EB003F 14500 7000 2.1 Yes
Lead 8/8 1.2 - 292 NA EB004A 292 400 0.7 Yes
Magnesium 8/8 1440 - 15000 NA EB002A 15000 NA NA NA
Manganese 8/8 82.3 - 387 NA EB003A 387 1400 0.3 Yes
Nickel 5/8 12.4 - 26.7 8.2 - 8.5 EB004A 26.7 520 0.05 No
Potassium 2/8 383 - 1090 1000 EB003A 1090 NA NA NA
Selenium 1/8 0.73 0.62 - 0.7 EB003F 0.73 170 0.004 No
Sodium 4/8 129 - 921 103 - 106 EB003A 921 NA NA NA
Vanadium 7/8 11.1 - 23.4 10.6 EB003F 23.4 210 0.1 Yes
Zinc 8/8 8.6 - 232 NA EB004A 232 8700 0.03 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds included in BaP equivalent concentration.
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
EB001A EB203A EB208A-D
EB001E EB203B EB208F
EB002A EB206A EB209A
EB002D EB206E EB209B
EB003A EB207A EB210A
EB003F EB207F EB210A-AVG
EB004A EB208A EB210A-D
EB004D EB208A-AVG EB210E



TABLE 2-10

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA F

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
Acetone 4/9 180 - 1600 5 - 140 FB003E 1600 320000 0.005 No
Semivolatile Organics (ug/kg)
BaP Equivalents 1/9 490.83 330 - 3700 FB001A 490.83 2000 0.2 Yes
Benzo(a)anthracene 1/9 200 330 - 3700 FB001A 200 NA NA NA
Benzo(a)pyrene 1/9 170 330 - 3700 FB001A 170 NA NA NA
Benzo(b)fluoranthene 1/9 240 330 - 3700 FB001A 240 NA NA NA
Benzo(k)fluoranthene 1/9 160 330 - 3700 FB001A 160 NA NA NA
Chrysene 1/9 230 330 - 3700 FB001A 230 NA NA NA
Fluoranthene 2/9 96 - 390 330 - 3700 FB001A 390 1080000 0.0004 No
Phenanthrene 1/9 220 330 - 3700 FB001A 220 NA NA NA
Pyrene 2/9 79 - 410 330 - 3700 FB001A 410 890000 0.0005 No
Total cPAHs 1/9 1000 330 - 3700 FB001A 1000 NA NA NA
Total PAHs 2/9 175 - 2020 330 - 3700 FB001A 2020 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 1/9 30 3.3 - 5 FB003A 30 56000 0.0005 No
4,4'-DDE 3/9 6.5 - 18 3.3 - 3.8 FB001A 18 40000 0.0005 No
4,4'-DDT 2/9 9.9 - 21 3.3 - 3.8 FB001A 21 15000 0.001 No
Inorganics (mg/kg)
Aluminum 9/9 1240 - 5920 NA FB003A 5920 26000 0.2 Yes
Arsenic 7/9 0.7 - 4.8 0.62 - 0.63 FB001A 4.8 10 0.5 Yes
Barium 5/9 34.6 - 173 10.4 - 10.8 FB003A 173 1200 0.1 Yes
Calcium 9/9 2880 - 25900 NA FB003E 25900 NA NA NA
Chromium 9/9 4.5 - 18.2 NA FB003A 18.2 71 0.3 Yes
Cobalt 1/9 11 10.4 - 12.9 FB002H 11 2000 0.006 No
Copper 8/9 4.5 - 26.2 4.3 FB001A 26.2 100 0.3 Yes
Iron 9/9 3490 - 16200 NA FB001A 16200 7000 2.3 Yes
Lead 9/9 1.3 - 22.4 NA FB001A 22.4 400 0.06 No
Magnesium 9/9 1150 - 8100 NA FB003E 8100 NA NA NA
Manganese 9/9 87.2 - 1610 NA FB003A 1610 1400 1.2 Yes



TABLE 2-10

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA F

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Nickel 7/9 9.3 - 26.8 8.6 - 8.7 FB002H 26.8 520 0.05 No
Potassium 5/9 106 - 457 104 - 1000 FB001A 457 NA NA NA
Sodium 1/9 167 104 - 129 FB003A 167 NA NA NA
Vanadium 4/9 16.9 - 20.7 10.4 - 10.8 FB002C 20.7 210 0.10 No
Zinc 9/9 8 - 66.7 NA FB001A 66.7 8700 0.008 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds included in BaP equivalent concentration.
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
FB001A FB003A
FB001E FB003E
FB002A FB004A
FB002C FB004G
FB002H



TABLE 2-11

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - OTHER

NIROP FRIDLEY, MINNESOTA

Frequency Range Range Location Maximum Tier I Maximum/ Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects Maximum Concentration COPC?
Volatile Organics (ug/kg)
Trichloroethene 1/13 1 10 - 12 SB12-SCS-19-D 1 29000 0.00003 No
Semivolatile Organics (ug/kg)
2-Chlorophenol 1/13 24 340 - 410 SB5-SCS-14 24 12600 0.002 No
4-Chloro-3-methylphenol 1/13 20 340 - 410 SB5-SCS-14 20 NA NA NA
BaP Equivalents 1/13 221.159 - 235.979 330 - 410 SB12-SCS-19-D 235.979 2000 0.12 Yes
Benzo(a)anthracene 1/13 22 - 36 330 - 410 SB12-SCS-19-D 36 NA NA NA
Benzo(a)pyrene 1/13 22 - 28 330 - 410 SB12-SCS-19-D 28 NA NA NA
Benzo(k)fluoranthene 1/13 32 330 - 410 SB12-SCS-19-D 32 NA NA NA
Chrysene 1/13 29 - 39 330 - 410 SB12-SCS-19-D 39 NA NA NA
Indeno(1,2,3-cd)pyrene 1/13 22 330 - 410 SB12-SCS-19-D 22 NA NA NA
Pentachlorophenol 1/13 30 850 - 1000 SB5-SCS-14 30 71000 0.0004 No
Pyrene 2/13 28 - 65 330 - 410 SB12-SCS-19-D 65 890000 0.00007 No
Total cPAHs 1/13 73 - 157 330 - 410 SB12-SCS-19-D 157 NA NA NA
Total PAHs 2/13 28 - 222 330 - 410 SB12-SCS-19-D 222 NA NA NA
Inorganics (mg/kg)
Antimony 2/13 0.31 - 0.55 0.3 - 0.34 SB12-SCS-19-D 0.55 14 0.04 No
Barium 13/13 3 - 261 NA SA9-SCS-031 261 1200 0.2 Yes
Cadmium 8/13 0.04 - 0.13 0.04 SA9-SCS-030 0.13 35 0.004 No
Chromium 13/13 3.1 - 6.9 NA SB12-SCS-19-D 6.9 71 0.10 No
Copper 13/13 1.6 - 8.3 NA SB12-SCS-19-D 8.3 100 0.08 No
Cyanide 1/13 0.13 - 0.14 0.1 - 0.11 SB5-SCS-15 0.14 62 0.002 No
Lead 13/13 0.91 - 16.3 NA SB12-SCS-19-D 16.3 400 0.04 No
Nickel 13/13 4 - 9.8 NA SA9-SCS-030 9.8 520 0.02 No
Zinc 13/13 7.3 - 21.1 NA SB12-SCS-19-D 21.1 8700 0.002 No

Notes:
Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier I SRV.
Individual cPAH compounds included in BaP equivalent concentration.
SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
SA7-SCS-09 SA9-SCS-030 SB12-SCS-19
SA7-SCS-10 SA9-SCS-031 SB12-SCS-19-AVG
SA8-SCS-11 SB11-SCS-16 SB12-SCS-19-D
SA8-SCS-12 SB11-SCS-17 SB5-SCS-14
SA8-SCS-13 SB12-SCS-18 SB5-SCS-15



TABLE 2-12

SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA A3 - SURFACE SOIL (0 TO 5 FEET)

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Frequency Range Range Location Retained
of of of of for Further

Chemical Detection Detection Non Detects Maximum Evaluation?
Volatile Organics (ug/kg)
1,1,1-Trichloroethane 18/45 0.8 - 1200 10 - 13 AT009B1-D Yes
1,1-Dichloroethane 7/45 1 - 73 10 - 54 AT009B1 Yes
1,2-Dichloroethene (total) 25/45 1 - 710 10 - 14 AT009B1-D Yes
Tetrachloroethene 11/45 0.8 - 25000 10 - 54 AT009B1-D Yes
Toluene 1/45 27 1 - 57 AB039A Yes
Trichloroethene 39/45 0.8 - 4100 10 - 13 AB254A Yes
Xylenes, Total 1/43 230 - 520 4 - 54 AT009B1-D Yes
Semivolatile Organics (ug/kg)
Anthracene 2/7 330 - 370 340 - 2100 AB037A No
BaP Equivalent 2/9 1278.65 - 1726.5 340 - 2100 AB037A Yes
Benzo(a)anthracene 2/9 860 - 1300 340 - 2100 AB037A No
Benzo(a)pyrene 2/9 720 - 1200 340 - 2100 AB037A No
Benzo(b)fluoranthene 2/9 690 - 1200 340 - 2100 AB037A No
Benzo(g,h,i)perylene 2/7 340 - 870 340 - 2100 AB037A No
Benzo(k)fluoranthene 2/9 580 - 1200 340 - 2100 AB037A No
Carbazole 1/9 240 340 - 2100 AB037A No
Chrysene 2/9 850 - 1500 340 - 2100 AB037A No
Dibenzofuran 1/7 110 340 - 2100 AB036A No
Fluoranthene 4/7 110 - 3000 340 - 2100 AB037A No
Fluorene 2/7 170 - 240 340 - 2100 AB036A No
Indeno(1,2,3-cd)pyrene 2/9 370 - 830 340 - 2100 AB037A No
Phenanthrene 3/7 180 - 1900 340 - 2100 AB036A No
Phenol 1/9 1300 340 - 2100 AB036A No
Pyrene 4/9 120 - 3000 340 - 2100 AB037A No
Total CPAH 2/9 4070 - 7230 340 - 2100 AB037A No
Total PAH 4/9 230 - 16430 340 - 2100 AB037A No
Pesticides (ug/kg)
4,4'-DDD 3/7 86 - 220 3.4 - 3.8 AB037A No
4,4'-DDD 3/7 86 - 220 3.4 - 3.8 AT009B1-D No
4,4'-DDE 6/7 8.5 - 450 3.5 AB037A No
4,4'-DDT 5/7 6.3 - 430 3.4 - 3.5 AT009B1-D No
Aldrin 1/7 3.1 1.8 - 22 AB036A No
Dieldrin 1/7 4 3.4 - 42 AB036A No
Endosulfan II 1/7 37 - 54 3.4 - 36 AT009B1-D No
Gamma-Chlordane 1/7 3.4 1.8 - 22 AB036A No
Heptachlor Epoxide 1/7 2.6 1.8 - 22 AB036A No
Inorganics (mg/kg)
Aluminum 7/7 2450 - 5050 NA AB035A Yes
Arsenic 7/7 1.5 - 4.5 NA AB036A Yes
Barium 9/9 5.7 - 188 NA AB039A Yes
Cadmium 3/9 0.07 - 2.7 1.1 - 1.2 AT009B1-D Yes
Calcium 7/7 3710 - 21800 NA AB036A No
Chromium 9/9 2.3 - 16.8 NA AB036A Yes
Copper 9/9 2.1 - 204 NA AB039A Yes
Iron 7/7 7330 - 19200 NA AT009B1-D Yes
Lead 9/9 1.2 - 54.9 NA AB036A Yes
Magnesium 7/7 2040 - 11200 NA AB036A No



TABLE 2-12

SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA A3 - SURFACE SOIL (0 TO 5 FEET)

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Frequency Range Range Location Retained
of of of of for Further

Chemical Detection Detection Non Detects Maximum Evaluation?
Manganese 7/7 214 - 2060 NA AB039A Yes
Mercury 1/9 0.19 0.03 - 0.12 AT009B1-D Yes
Nickel 9/9 8.6 - 25.5 NA AB036A Yes
Potassium 6/7 216 - 305 1000 AT007A No
Selenium 1/7 0.82 0.63 - 0.73 AB036A No
Sodium 1/7 189 106 - 122 AB035A No
Vanadium 5/7 13.6 - 23.1 10.6 - 10.8 AB035A Yes
Zinc 9/9 8.1 - 80.8 NA AB037A No

Notes:
Shading indicates that the chemical exceeded 10 percent of Tier I soil reference value in the screening risk
evaluation and was retained for evaluation in the refined risk evaluation.
Individual cPAH compounds included in BaP equivalent concentration.
NA = Not applicable.

Associated Samples:
AB035A AB217A AB246A
AB036A AB218A AB246B
AB037A AB231A AB247A
AB039A AB233A AB248A
AB209A AB234A AB251A
AB209B AB234A-AVG AB252A
AB210A AB234A-D AB253A
AB211A AB235A AB254A
AB211B AB236A AB254A-AVG
AB212A AB237A AB254A-D
AB212B AB238A AT007A
AB213A AB239A AT008A
AB213A-AVG AB240A AT009B1
AB213A-D AB241A AT009B1-AVG
AB213B AB242A AT009B1-D
AB214A AB242B SB28-SCS-04
AB215A AB244A SB28-SCS-05
AB216A AB245A



TABLE 2-13

SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA A4 - SURFACE SOIL (0 TO 5 FEET)

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Frequency Range Range Location Retained
of of of of for Further

Chemical Detection Detection Non Detects Maximum Evaluation?
Volatile Organics (ug/kg)
1,1,1-Trichloroethane 4/50 0.8 - 2 10 - 14 AB206B No
1,1,1-Trichloroethane 4/50 0.8 - 2 10 - 14 AB243B No
1,1,1-Trichloroethane 4/50 0.8 - 2 10 - 14 AT004B No
1,1,2,2-Tetrachloroethane 2/39 2 10 - 14 AB031A No
1,1,2,2-Tetrachloroethane 2/39 2 10 - 14 AT004B No
1,1,2-Trichloroethane 2/39 3 - 7 10 - 14 AT004B No
1,1-Dichloroethane 2/50 0.4 - 2 10 - 14 AB243B No
1,2-Dichloroethene (total) 22/50 1 - 14000 10 - 14 SA3-SCS-40-D Yes
Acetone 1/39 1200 5 - 69 AB038A No
Ethylbenzene 2/50 72 - 380 10 - 14 AB031A No
Tetrachloroethene 10/50 0.6 - 2700 10 - 13 AT004B No
Toluene 3/50 10 - 20 0.7 - 14 AT004B No
Trichloroethene 37/50 1 - 96000 10 - 12 SA3-SCS-40-D Yes
Xylenes, Total 2/39 550 - 2000 2 - 14 AT004B Yes
Semivolatile Organics (ug/kg)
2-Methylnaphthalene 3/20 170 - 3400 330 - 4100 AB031A No
Acenaphthene 7/31 23 - 3400 330 - 4100 AB032A No
Acenaphthylene 2/20 380 - 2600 330 - 4100 AB032A No
Anthracene 10/20 130 - 15000 330 - 4100 AB032A No
BaP Equivalent 19/31 188.34 - 60733 340 - 4100 AB032A Yes
Benzo(a)anthracene 16/31 130 - 43000 340 - 4100 AB032A No
Benzo(a)pyrene 15/31 120 - 41000 340 - 4100 AB032A No
Benzo(b)fluoranthene 18/31 22 - 46000 340 - 4100 AB032A No
Benzo(g,h,i)perylene 12/20 240 - 34000 350 - 4100 AB032A No
Benzo(k)fluoranthene 15/31 100 - 29000 340 - 4100 AB032A No
Bis(2-Ethylhexyl)phthalate 1/20 7200 330 - 3700 AT004B No
Carbazole 12/31 25 - 4900 330 - 4100 AB032A No
Chrysene 18/31 18 - 43000 340 - 4100 AB032A No
Dibenzo(a,h)anthracene 6/31 20 - 7700 330 - 4100 AB032A No
Dibenzofuran 4/20 55 - 5500 330 - 4100 AB032A No
Fluoranthene 15/20 250 - 160000 350 - 4100 AB032A Yes
Fluorene 7/20 110 - 8400 330 - 4100 AB032A No
Indeno(1,2,3-cd)pyrene 14/31 84 - 28000 340 - 4100 AB032A No
Naphthalene 1/20 950 330 - 4100 AB032A Yes
Phenanthrene 14/20 130 - 95000 350 - 4100 AB032A No
Pyrene 20/31 22 - 130000 340 - 4100 AB032A Yes
Total CPAH 19/31 22 - 237700 340 - 4100 AB032A No
Total PAH 20/31 44 - 678650 340 - 4100 AB032A No
Pesticides (ug/kg)
4,4'-DDD 12/20 11 - 2900 3.5 - 41 AT001A No
4,4'-DDE 12/20 22 - 1900 3.5 - 37 AT001A No
4,4'-DDT 13/20 18 - 1400 3.5 - 36 AT006A No
Alpha-Chlordane 2/20 2.8 - 36 1.7 - 45 AT001A No
Dieldrin 1/20 4 3.5 - 88 AB038A No
Endosulfan Sulfate 3/20 4.8 - 15 3.3 - 88 AB028A No
Endrin 2/20 8.7 - 14 3.3 - 88 AB034A No
Endrin Aldehyde 1/20 7.1 3.3 - 88 AT005A No
Gamma-Chlordane 1/20 3 1.7 - 45 AB026A No
Heptachlor Epoxide 1/20 30 1.7 - 45 AT001A No
delta-BHC 1/20 25 1.7 - 45 AT004B No



TABLE 2-13

SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA A4 - SURFACE SOIL (0 TO 5 FEET)

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Frequency Range Range Location Retained
of of of of for Further

Chemical Detection Detection Non Detects Maximum Evaluation?
Inorganics (mg/kg)
Aluminum 20/20 2270 - 6830 NA AT003B Yes
Antimony 1/31 2.3 0.3 - 2.6 AB026A Yes
Arsenic 19/20 1.3 - 10.1 0.68 AB029A Yes
Barium 31/31 3.9 - 306 NA AB026A Yes
Cadmium 9/31 0.04 - 0.39 0.04 - 1.3 SA3-SCS-40 No
Calcium 20/20 4290 - 28200 NA AB033B No
Chromium 31/31 2.5 - 22.6 NA AB031A Yes
Copper 30/31 1.3 - 1900 4.5 AB026A Yes
Cyanide 4/31 0.16 - 4.6 0.1 - 3.2 AT006A No
Iron 20/20 5010 - 38100 NA AT003B Yes
Lead 31/31 0.86 - 274 NA AB028A No
Magnesium 20/20 1750 - 11600 NA AB034A No
Manganese 20/20 201 - 2050 NA AT002B Yes
Mercury 1/31 0.12 0.02 - 0.13 AB034A Yes
Nickel 28/31 3.5 - 32.3 8.2 - 9 AB026A No
Potassium 13/20 138 - 582 113 - 473 AT002B-D No
Selenium 1/20 1.3 0.61 - 0.77 AB026A No
Sodium 2/20 112 - 113 104 - 128 AB038A No
Vanadium 20/20 12.1 - 26.1 NA AT002A Yes
Zinc 31/31 5.5 - 489 NA AT001A No

Notes:
Shading indicates that the chemical exceeded 10 percent of Tier I soil reference value in the screening risk
evaluation and was retained for evaluation in the refined risk evaluation.
Individual cPAH compounds included in BaP equivalent concentration.
NA = Not applicable.

Associated Samples:
AB026A AB208A-AVG AT004A
AB027A AB208A-D AT004B
AB028A AB219A AT005A
AB029A AB220A AT006A
AB030A AB221A AT006B
AB031A AB224A SA3-SCS-40
AB032A AB226B SA3-SCS-40-AVG
AB033B AB227A SA3-SCS-40-D
AB034A AB227A-AVG SA3-SCS-42
AB038A AB227A-D SA4-SCS-43
AB203A AB228A SA4-SCS-44
AB203B AB229A SA5-SCS-023
AB204A AB243A SA5-SCS-024
AB204A-AVG AB243B SA5-SCS-024-AVG
AB204A-D AT001A SA5-SCS-024-D
AB204B AT002A SA5-SCS-025
AB205A AT002B SA6-SCS-21
AB206A AT002B-AVG SA6-SCS-22
AB206B AT002B-D SB20-SCS-037
AB207A AT003A SB20-SCS-038
AB208A AT003B



TABLE 2-14

SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA E - SURFACE SOIL (0 TO 5 FEET)

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2

Frequency Range Range Location Retained
of of of of for Further

Chemical Detection Detection Non Detects Maximum Evaluation?
Volatile Organics (ug/kg)
1,2-Dichloroethene (total) 1/12 4 11 - 53 EB004A No
Acetone 1/12 120 10 - 84 EB004A No
Tetrachloroethene 2/12 2 11 - 53 EB203B No
Tetrachloroethene 2/12 2 11 - 53 EB207A No
Trichloroethene 7/12 0.7 - 31 11 - 53 EB203A No
Semivolatile Organics (ug/kg)
Acenaphthene 3/4 55 - 380 390 EB004A No
Anthracene 3/4 130 - 860 390 EB004A No
BaP Equivalent 3/4 775.93 - 4148.4 390 EB004A Yes
Benzo(a)anthracene 3/4 460 - 3300 390 EB004A No
Benzo(a)pyrene 3/4 460 - 2900 390 EB004A No
Benzo(b)fluoranthene 3/4 510 - 3400 390 EB004A No
Benzo(g,h,i)perylene 3/4 300 - 2000 390 EB004A No
Benzo(k)fluoranthene 3/4 340 - 2000 390 EB004A No
Carbazole 3/4 82 - 250 390 EB001A No
Chrysene 3/4 530 - 3400 390 EB004A No
Dibenzofuran 2/4 50 - 160 370 - 390 EB004A No
Fluoranthene 3/4 1200 - 7600 390 EB004A No
Fluorene 2/4 130 - 390 370 - 390 EB004A No
Indeno(1,2,3-cd)pyrene 3/4 300 - 1800 390 EB004A No
Phenanthrene 3/4 610 - 3100 390 EB004A No
Pyrene 3/4 1000 - 6600 390 EB004A No
Total CPAH 3/4 2600 - 16800 390 EB004A No
Total PAH 3/4 5895 - 37340 390 EB004A No
Pesticides (ug/kg)
4,4'-DDD 2/4 42 - 110 3.9 - 35 EB002A No
4,4'-DDE 3/4 69 - 700 3.9 EB001A No
4,4'-DDT 2/4 500 - 930 3.9 - 37 EB001A No
Inorganics (mg/kg)
Aluminum 4/4 3000 - 4620 NA EB003A Yes
Arsenic 4/4 0.97 - 3.5 NA EB004A Yes
Barium 4/4 37.4 - 62.9 NA EB003A No
Cadmium 1/4 2.3 1 - 1.2 EB004A No
Calcium 4/4 26300 - 41900 NA EB001A No
Chromium 4/4 8.9 - 28.3 NA EB004A Yes
Copper 4/4 13.6 - 176 NA EB004A Yes
Iron 4/4 8400 - 10700 NA EB004A Yes
Lead 4/4 5.4 - 292 NA EB004A No
Magnesium 4/4 5980 - 15000 NA EB002A No
Manganese 4/4 293 - 387 NA EB003A Yes
Nickel 4/4 12.4 - 26.7 NA EB004A No
Potassium 1/4 1090 1000 EB003A No
Sodium 3/4 129 - 921 104 EB003A No
Vanadium 4/4 13.8 - 21.2 NA EB003A Yes
Zinc 4/4 37.9 - 232 NA EB004A No



TABLE 2-14

SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA E - SURFACE SOIL (0 TO 5 FEET)

NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Notes:
Shading indicates that the chemical exceeded 10 percent of Tier I soil reference value in the screening risk
evaluation and was retained for evaluation in the refined risk evaluation.
Individual cPAH compounds included in BaP equivalent concentration.
NA = Not applicable.

Associated Samples:
EB001A EB206A EB209A
EB002A EB207A EB209B
EB003A EB208A EB210A
EB004A EB208A-AVG EB210A-AVG
EB203A EB208A-D EB210A-D
EB203B



TABLE 2-15

EXPOSURE POINT CONCENTRATIONS(1)

TYPICAL INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS
SUB AREAS A3, A4, & E - SURFACE SOIL (0 TO 5 FEET)

NIROP FRIDLEY, MINNESOTA

Exposure Unit
Chemicals Sub Area A3 Sub Area A4 Sub Area A4 Sub Area E

Excluding
Sample AB032

Volatile Organics Compounds (mg/kg)
1,1,1-Trichloroethane 0.012 NA NA NA
1,1-Dichloroethane 0.008 NA NA NA
1,2-Dichloroethene (total) 0.026 0.865 0.090 NA
2-Butanone ND NA NA NA
Ethylbenzene ND NA NA NA
Tetrachloroethene 0.025 NA NA NA
Toluene 0.009 NA NA NA
Trichloroethene 0.280 0.607 0.594 NA
Xylenes, Total 0.010 0.025 0.264 NA
Semivolatile Organics Compounds (mg/kg)
BaP Equivalent 1.73 (2) 5.62 3.01 4.15 (2)
Fluoranthene NA 44.9 14.2 NA
Naphthalene ND 0.948 ND NA
Pyrene NA 22.6 9.53 NA
Inorganics (mg/kg)
Aluminum 5050 (2) 4555 4620 4620 (2)
Antimony ND 1.40 1.41 NA
Arsenic 4.5 (2) 5.32 5.40 3.5 (2)
Barium 188 (2) 190 198 NA
Cadmium 1.65 (2) NA NA NA
Chromium 16.8 (2) 12.5 12.6 28.3 (2)
Copper 204 (2) 580 642 176 (2)
Iron 16200 (2) 17502 17946 10700 (2)
Lead 54.9 (2) NA NA NA
Manganese 2060 (2) 1275 1343 387 (2)
Mercury 0.125 (2) 0.061 0.061 NA
Nickel 25.5 (20 NA NA NA
Vanadium 23.1 (2) 19.3 19.6 21.2 (2)

Notes:
Includes all samples collected from a depth of 0 to 5 feet.
1 - Exposure point concentrations are the 95 percent UCL unless otherwise noted.
2 - There was an insufficient number of samples to calculate an UCL therefore the maximum
     detected concentration was used as the exposure point concentration.
ND - Identified as a COPC in screening analysis but was not detected in surface soil.
NA - Not applicable, not a COPC for this exposure unit.



TABLE 2-16

EXPOSURE POINT CONCENTRATIONS(1)

MAJOR INFREQUENT CONSTRUCTION WORKERS
NIROP FRIDLEY, MINNESOTA

Exposure Unit
Chemicals Sub Area A1 Sub Area A2 Sub Area A3 Sub Area A4 Sub Area B1 Sub Area B2 Sub Area D Sub Area E Sub Area F Other
Volatile Organics Summary (mg/kg)
1,1,1-Trichloroethane -- -- 2600 -- -- -- -- -- -- --
1,1-Dichloroethane -- -- 34 -- -- -- -- -- -- --
1,2-Dichloroethene (total) -- -- 1.8 14 -- -- -- -- -- --
2-Butanone -- -- 3500 -- -- -- -- -- -- --
Ethylbenzene -- -- 140 -- -- -- -- -- -- --
Tetrachloroethene -- -- 1200 -- -- -- -- -- -- --
Toluene -- -- 190 -- -- -- -- -- -- --
Trichloroethene -- 4.1 120 96 -- -- -- -- -- --
Xylenes, Total -- -- 580 28 -- -- -- -- -- --
Semivolatile Organics Summary (mg/kg)
Bap Equivalent -- 0.341 3.17 60.7 0.759 0.40 1.59 4.15 0.491 0.236
Fluoranthene -- -- -- 160 -- -- -- -- -- --
Naphthalene -- -- 2.7 1.1 -- -- -- -- -- --
Pyrene -- -- -- 130 -- -- -- -- -- --
Inorganics (mg/kg)
Aluminum 4190 5270 6370 6830 4580 3960 5420 4620 5920 --
Antimony -- -- 105 2.3 2.3 -- -- -- -- --
Arsenic 3.4 8.3 6.6 11.4 9.4 3 6 3.5 4.8 --
Barium -- 227 327 306 197 -- 129 -- 173 261
Cadmium -- -- 5.3 -- -- -- 4.3 -- -- --
Chromium 13.6 11.3 114 22.6 12.8 7.8 43.2 28.3 18.2 --
Copper 10.3 158 1290 1900 43.1 11.5 937 176 26.2 --
Iron 24300 18000 275000 38100 12300 9910 30100 14500 16200 --
Lead -- 143 453 274 -- -- 373 292 -- --
Manganese 927 2230 20700 5950 1560 747 1960 387 1610 --
Mercury -- -- 0.19 0.12 -- -- -- -- -- --
Nickel -- -- 142 -- -- -- -- -- -- --
Vanadium -- -- 32.9 26.1 24.6 -- 21.4 23.4 -- --

Notes:
1 - The exposure point concentration is the maximum detected concentration in surface and subsurface soil.
--   Chemical was not a COPC for this sub area.



TABLE 2-17

SUMMARY OF REFINED RISK ANALYSIS
TYPICAL INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS

SUB AREAS A3, A4, & E - SURFACE SOIL (0 TO 5 FEET)
NIROP FRIDLEY, MINNESOTA

Exposure Sub Area A3 Sub Area A4 Sub Area A4 Excluding Sub Area E Sub Area E Excluding
Scenario Sample AB032 Sample EB004
Typical Industrial Worker HQ < 0.2 HQ < 0.2 HQ < 0.2 Not Assessed Not Assessed

Screening analysis Screening analysis
indicated that the risks indicated that the risks

ICR = 6E-6 ICR = 2E-5 (cPAHs) ICR = 1E-5 were within acceptable were within acceptable
levels. levels.

Minor Frequent HQ < 0.2 HQ < 0.2 HQ < 0.2 HQ < 0.2 HQ < 0.2
Construction Worker

ICR = 8E-6 ICR = 2E-5 (cPAHs) ICR = 1E-5 ICR = 2E-5 (cPAHs) ICR = 8E-6

Notes:
Shading indicates that the estimated risks exceed MPCA acceptable levels (ICRs > 1E-5, HQs > 0.2) for chronic exposures.
cPAH = Carcinogenic PAHs (BaP equivalent concentration).



TABLE 2-18

MAJOR CONTRIBUTORS TO CANCER RISK AND HAZARD INDICES
TYPICAL INDUSTRIAL WORKERS

NIROP FRIDLEY, MINNESOTA

Sub Area A3 - Subsurface Soil
Sub Area A4 - Surface Soil

Chemical Sample Depth Concentration Units ICR HQ
BaP Equivalents AB032A 1 - 3 60,733 ug/kg 2E-04 NA

Notes:
ICR = Incremental cancer risk.
HQ = Hazard Quotient.



TABLE 2-19

MAJOR CONTRIBUTORS TO CANCER RISK AND HAZARD INDICES
MINOR FREQUENT CONSTRUCTION WORKERS

NIROP FRIDLEY, MINNESOTA

Sub Area A4 - Surface Soil
Chemical Sample Depth Concentration Units ICR HQ
BaP Equivalents AB032A 1 - 3 60,733 ug/kg 2E-04 NA

Sub Area E - Surface Soil
Chemical Sample Depth Concentration Units ICR HQ
BaP Equivalents EB004A 1 - 3 4,148 ug/kg 1E-05 NA

Notes:
ICR = Incremental cancer risk.
HQ = Hazard Quotient.



TABLE 2-20

SUMMARY OF REFINED RISK ANALYSIS
MAJOR INFREQUENT CONSTRUCTION WORKERS

NIROP FRIDLEY, MINNESOTA

Exposure Estimated Risk
Scenario Sub Area A1 Sub Area A2 Sub Area A3 Sub Area A4 Area B1 Area B2 Area D Area E Area F Other
Major Infrequent HQ < 1 HQ < 1 HQ > 1 Antimony, Iron HQ < 1 HQ < 1 HQ < 1 HQ < 1 HQ < 1 HQ < 1 HQ < 1
Construction Worker Manganese, 2-Butanone,

PCE, 1,1,1-TCA, Toluene,
Xylenes

ICR = 1E-7 ICR = 5E-7 ICR = 2E-5 (1,1-DCA, 
PCE, TCE)

ICR = 2E-5 (TCE, 
cPAHs)

ICR = 5E-7 ICR = 2E-7 ICR = 6E-7 ICR = 1E-6 ICR = 3E-7 ICR = 5E-8

Notes:
Screening evaluation is based on the maximum detected concentration of all soil samples collected in each sub area.
Shading indicates that the estimated risks exceed MPCA acceptable levels (ICRs > 1E-6, HQs > 1) for subchronic exposures.
ICR = Incremental cancer risks.
HQ = Hazard Quotient.
1,1-DCA = 1,1-Dichloroethane.
PCE = Tetrachloroethane.
TCE = Trichloroethene.
1,1,1-TCA = 1,1,1-Trichloroethane.
cPAHs = Carcinogenic PAHs (BaP equivalent concentration).



TABLE 2-21

MAJOR CONTRIBUTORS TO CANCER RISK AND HAZARD INDICES
MAJOR INFREQUENT CONSTRUCTION WORKER

NIROP FRIDLEY, MINNESOTA

Sub Area A3 - All Soil
Chemical Sample Depth Concentration Units ICR HQ
1,1,1-Trichloroethane(1 AT009D1 8 - 10 2,600,000 ug/kg NA 6
1,1-Dichloroethane AT009D1 8 - 10 34,000 ug/kg 1E-06 0.04
2-Butanone AT009D1 8 - 10 3,500,000 ug/kg NA 3
Tetrachloroethene(1, 2) AT009D1 8 - 10 1,200,000 ug/kg 1E-05 0.8
Toluene AT009D1 8 - 10 190,000 ug/kg NA 0.8
Trichloroethene(1) AT009D1 8 - 10 120,000 ug/kg 4E-06 NA

AB043D 8 - 10 69,000 ug/kg 2E-06 NA
Xylenes(1) AT009D1 8 - 10 580,000 ug/kg NA 6
Antimony AT008D-D(3) 8 - 10 105 mg/kg NA 2

AT008D 8 - 10 22.5 mg/kg NA 0.4
Iron(1, 2) AT007C 6 - 8 275,000 mg/kg NA 9
Manganese(1, 2) AT007C 6 - 8 20,700 mg/kg NA 0.9

Sub Area A4 - All Soil
Chemical Sample Depth Concentration Units ICR HQ
BaP Equivalents AB032A 1 - 3 60,733 ug/kg 1E-05 NA

AB030A 1 - 3 10,410 ug/kg 2E-06 NA
AT001A 1 - 3 10,361 ug/kg 2E-06 NA

Trichloroethene SA3-SCS-40-D(4) 3 - 5 96,000 ug/kg 3E-06 NA
SA3-SCS-40 3 - 5 0.11 ug/kg 4E-09 NA

AT004B 3 - 5 47,000 ug/kg 2E-06 NA

Notes:
ICR = Incremental cancer risk.
HQ = Hazard Quotient.
1 - Chemical would also be a concern if subsurface soil at this location would be accessed by an industrial 
     worker.
2 - Chemical would also be a concern if subsurface soil at this location would be accessed by the minor 
     frequent construction worker.
3 - Sample AT008D-D is a duplicate to sample AT008D.
4 - Sample SA3-SCS-40-D is a duplicate to sample SA3-SCS-40.
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3.0  SUMMARY/CONCLUSIONS 

The following item summarize the results of the HHRA for OU2. 

 

• The results of the screening analysis indicated that HQs and/or ICRs for residential receptors 

exceeded MPCA and EPA risk acceptable levels at all sub areas with the exception of the "Other" 

sub area. 

 

• HQs and ICRs for typical industrial workers exposed to surface soil and subsurface soil were within 

MPCA and EPA acceptable risk levels for all sub areas with the exception of subsurface soil at sub 

area A3 and surface soil at sub area A4.  Tetrachloroethane, 1,1,1-trichloroethane, and xylenes in 

sample AT009D1 (8 to 10 feet bgs) and iron and manganese in sample AT007C (6 to 8 feet bgs) 

were the major contributors to the risk for subsurface soil at A3.  The ICR for typical industrial workers 

exposed to surface soil at sub area A4 slightly exceeded the MPCA acceptable risk level but was 

within EPA's target risk range.  Carcinogenic PAHs at boring AB032A (1 to 3 feet bgs) were the major 

contributor to the risk in surface soil at sub area A4.  

 

• HQs and ICRs for minor frequent construction workers exposed to surface soil and subsurface soil 

were within MPCA and EPA acceptable risk levels for all sub areas with the exception of subsurface 

soil at sub area A3, surface soil at sub area A4, and surface soil at sub area E.  Carcinogenic PAHs 

in sample AB043D (8 to 10 feet bgs); tetrachloroethene and 1,1,1-trichloroethane in sample AT009D1 

(8 to 10 feet bgs); and manganese in sample AT007C (6 to 8 feet bgs) were the major contributors to 

the risk for subsurface soil at sub area A3.  The ICRs for minor frequent construction workers 

exposed to surface soil at sub areas A4 and E slightly exceed the MPCA acceptable risk level, 

although the ICRs were within EPA's target risk range.  Carcinogenic PAHs at sampling location 

AB032A (1 to 3 feet bgs) in sub area A4 and EB004 A (1 to 3 feet bgs) in sub area E were the major 

contributors to the ICR. 

 

• HQs and/or ICRs for major infrequent construction workers exposed to surface soil and subsurface 

soil were within MPCA and EPA acceptable risk levels for all sub areas with the exception of sub 

areas A3 and A4.  Antimony, 2-butanone, 1,1-dichloroethane, iron, tetrachloroethene, 

1,1,1-trichloroethane, trichloroethene, and xylenes were the major contributors to the risk at sub area 

A3.  Carcinogenic PAHs and trichloroethene were the major contributors to the risk at sub area A4. 
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• Based on the results of the risk assessment, sub areas A1, A2, B1, B2, D, F, and "Other" are not a 

concern under industrial/restricted commercial use. 

 

• In sub area A3 contamination in the vicinity of sample locations AT009, AT007, and AB042 at depths 

of approximately 6 to 10 feet bgs were mainly responsible for exceedances of the acceptable risk 

levels.  These sample locations are located in the vicinity of where the drum removal occurred during 

the OU2 field investigation and where a decontamination pad exists. 

 

• In sub area A4 contamination in the vicinity of sample locations AB032 and AT001 at depths of less 

than 3 feet bgs and AT004 at depths of 3 to 5 feet were mainly responsible for exceedances of the 

acceptable risk levels. 

 

• In sub area E contamination in the vicinity of sample location EB004 at a depth of 1 to 3 feet bgs was 

mainly responsible for exceedances of the acceptable risk levels. 

 

• Based on the bulleted results above residual contamination in sub areas A1, A2, B1, B2, D, F and 

"Other" are not of concern if the land use is limited to industrial/restricted commercial use.  In the 

remaining sub areas (i.e., A3, A4, and E) localized areas of contamination (i.e., hot spots) result in 

potential risk levels that exceed levels of concern. 

 

• In sub area A3, VOC contamination in the vicinity of sample locations AT009 and AB043 at depths of 

8-10 feet bgs and iron at AT007 at depths of 6-8 feet bgs are largely responsible for the risk 

exceedances.  These sampling locations are located in and near the area where drum removal 

occurred and where a decontamination pad exists.  Examination of these samples indicates a 

localized area with significantly elevated levels of contamination.  For example, at AT009 the 

concentrations of 1,1,1-trichloroethane, 1,1-dichloroethane, 2-butanone, tetrachloroethene, toluene, 

trichloroethene, and xylenes correspond to ICR 15 times higher than the acceptable target risk level 

and hazard indices from approximately 3-14 times the target risk level.  The concentrations of these 

contaminants at this location are also significantly (11-360 times) higher than the next highest 

concentration in sub area A3 suggesting a hot spot of contamination.  In addition, the concentrations 

of 1,1,1-trichloroethane, tetrachloroethene, and xylenes exceed the default soil saturation limit 

suggesting that free product may be present.  Removal of these sampling data points and 

recalculation of the 95 percent UCL mean exposure concentration produces risks within target risk 

levels. 
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• In sub area A4, cPAH contamination at AB032 at a depth of 1-3 feet bgs is largely responsible for the 

risk exceedance.  Examination of this location indicates a localized area with significantly elevated 

levels.  The concentration of cPAHs (as BaP equivalents) at this location corresponds to risk levels 

10-20 times higher than the acceptable target risk level.  The concentration is six times higher than 

the next highest concentration in sub area A4.  Removal of this sampling data point and recalculation 

of the 95 percent UCL mean exposure concentration produces risks within target risk levels. 

 

• In sub area E the number of sampling data points was insufficient to calculate a 95 percent UCL of 

the mean and therefore maximum concentrations were utilized as exposure concentrations in the 

refined risk assessment.  Carcinogenic PAHs (as BaP equivalents) at sample location EB004 at a 

depth of 1-3 feet bgs is largely responsible for the risk exceedance.  This concentration of cPAHs (as 

BaP equivalents) corresponds to approximately 1.5 times the target risk and is approximately two 

times higher than the next highest concentration in sub area E.  Based on the limited data available 

EB004 does not appear to be a hot spot and the risk level associated with this specific location 

slightly exceeds the target risk. 
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APPENDIX A 

SUMMARY OF DETECTED CHEMICALS IN SOIL 



TABLE 1 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A 1 
NIROP FRIDLEY, MINNESOTA 

SITE: A1 A1 A1 A1 A1 A1 A1 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil AB040 AB040 AB041 AB041 AB042 AB042 AB042 
SAMPLE NUMBER: Risk AB040A AB040D AB041 A AB041C AB042A AB042G AB042G-D 
DEPTH (FEET): Value 1 - 3 8 -10 1-3 6-8 1 - 3 16 -18 16 -18 
SAMPLE DATE: 06/15/92 06/15/92 06/08/92 06/08/92 06/09/92 06/09/92 06/09/92 

8000 2 10 U 12 U 11 U 11 U 10 U 10 U 
320000 11 U 4 U 2700 2600 1000 600 650 
200000 3 10 U 12 U 11 U 11 U 10 U 10 U 
110000 5 10 U 12 U 11 U 11 U 10 U 10 U 

NA 
NA 

IRON 7000 

Miscellaneous Parameters m 
TOTAL ORGANIC CARBON NA 

NA - Not available. 
Shading indicates concentration exceeds the SRV. Page 1 of 1 9/12/01 



TABLE 2 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

SITE: A2 
OPERABLE UNIT: Residential OU2 
LOCATION: Soil AB024 
SAMPLE NUMBER: Risk AB024A 
DEPTH (FEET): Value 1-3 
SAMPLE DATE: 06/09/92 

8000 11 U 
320000 18 U 
72000 11 U 
29000 11 U 

NA 140 
NA 120 
NA 130 
NA 87 
NA 150 

1080000 290 
NA 180 

890000 290 
NA 627 
NA 1387 

2000 148.02 

56000 3.6 U 
40000 3.6 U 
15000 4.5 

26000 5270 
10 4.7 

1200 87.5 
NA 8180 
71 11.3 

COPPER 100 158 
IRON 7000 12800 
LEAD 
MAGNESIUM 

NICKEL 
VANADiUM 
ZINC 
Miscellaneous Parameters m 
TOTAL ORGANIC CARBON 

NA - Nt .Iable. 
Shading indicates concentration exceeds the SRV. 

143 
2400 
873 
12.4 
18.6 
141 

OPERABLE UNIT 2 - SUB.AREA A2 
NIROP FRIDLEY, MINNESOTA 

A2 A2 A2 A2 
OU2 OU2 OU2 OU2 

AB024 AB025 AB025 AB201 
AB024G AB025A AB025B AB201A 
16 -18 1-3 3-5 1-3 

06/09/92 06/09/92 06/09/92 07108/92 

11 U 54 U 1500 U 11 U 
72 U 25 U 1500 U 12 U 
1.1 U 54 U 1500 U 11 U 

·11 U 920 4100 11 U 

350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 
350 U 350 U 400 U 

3.5 U 4.8 4.4 
3.5 U 9.6 5.3 
3.5 U 28 14 

1470 3010 4990 
1.4 1.9 8.3 

10.4 U 43.6 
25900 11700 

4.2 7.5 
4.5 U 11.1 
4160 
1.8 5.1 

7830 3950 
230 397 
24.2 10.7 
10.9 12.9 
12 17.6 

Page 1 of 2 

A2 A2 A2 A2 A2 A2 
OU2 OU2 OU2 OU2 OU2 OU2 

AB201 AB202 AB202 AB222 AB222 AB222 
AB201H AB202A AB202B AB222A AB222A- AB222C 
18-20 1-3 3-5 1-3 1-3 6-8 

07108/92 07108192 07108/92 07109/92 07109/92 07109192 

10 U 10 U 2 11 U 11 U 10 U 
12 U 7 U 6 U 6 U 15 U 410 
10 U 10 U 25 26 35 3 
10 U 0.9 360 75 85 5 

9/12101 



TABLE 2 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A2 
NIROP FRIDLEY, MINNESOTA 

SITE: A2 A2 A2 A2 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 
LOCATION: Soil AB223 AB223 AB230 AB230 
SAMPLE NUMBER: Risk AB223A AB223C AB230A AB230B 
DEPTH (FEET): Value 1 - 3 6-8 1 - 3 3-5 
SAMPLE DATE: 07/09/92 07/09/92 07/10/92 07/10/92 

8000 11 U 12 U 11 U 11 U 
320000 36 U 170 6 U 6 U 
72000 11 U 0.7 1 4 
29000 89 150 11 U 2 

COPPER 100 
IRON 7000 

NA • Not available. 
Shading indicates concentration exceeds the SRV. Page 2 of 2 9112101 



TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

SITE: A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soli AB035 AB036 AB036 AB037 AB037 AB039 AB039 AB039 AB043 AB044 
SAMPLE NUMBER: Risk AB035A AB036A AB036H AB037A AB037D AB039A AB039H AB039H- AB043H AB044D 
DEPTH (FEET): Value 1-3 1 - 3 18 - 20 1-3 8 -10 1 - 3 18 - 20 18 - 20 18 - 20 8 -10 
SAMPLE DATE: 06110/92 06115/92 06/15/92 06/10/92 06/10/92 06/10/92 06/10/92 06/10/92 07120192 07120/92 

TETRACHLOROETHENE 72000 
TOLUENE 107000 
TRICHLOROETHENE 29000 
XYLENES, TOTAL 110000 

k 
1200000 360 U 120 360 U 160 340 U 380 U 350 U 350 U 1900 U 1400 U 1900 U 
7880000 360 U 330 360 U 370 340 U 380 U 350 U 350 U 660 1400 U 1900 U 

NA 360 U 860 360 U 1300 340 U 380 U 350 U 350 U 2100 1400 U 1900 U 
NA 360 U 720 360 U 1200 340 U 380 U 350 U 350 U 1700 1400 U 1900 U 
NA 360 U 690 360 U 1200 340 U 380 U 350 U 350 U 1800 1400 U 1900 U 
NA 360 U 340 360 U 870 340 U 380 U 350 U 350 U 1100 1400 U 1900 U 
NA 360 U 580 360 U 1200 340 U 380 U 350 U 350 U 1400 1400 U 1900 U 

570000 360 U 720 U 360 U 360 U 340 U 380 U 350 U 350 U 1700 1400 U 1300 
700000 360 U 720 U 360 U 240 340 U 380 U 350 U 350 U 1900 U 1400 U 1900 U 

NA 360 U 850 360 U 1500 340 U 380 U 350 U 350 U 2100 1400 U 1900 U 
58000 360 U 110 360 U 360 U 340 U 380 U 350 U 350 U 1900 U 1400 U 1900 U 

1080000 110 2000 360 U 3000 340 U 380 U 350 U 350 U 4400 1400 U 970 
850000 360 U 240 360 U 170 340 U 380 U 350 U 350 U 1900 U 1400 U 1900 U 

NA 360 U 370 360 U 830 340 U 380 U 350 U 350 U 1100 1400 U 1900 U 
10000 360 U 720 U 360 U 360 U 340 U 380 U 350 U 350 U 1900 U 1400 U 1900 U 

NA 360 U 1900 360 U 1800 340 U 380 U 350 U 350 U 2700 1400 U 660 
1100000 360 U 1300 360 U 360 U 340 U 380 U 350 U 350 U 1100 1400 U 1000 
890000 120 1600 360 U 3000 340 U 380 U 350 U 350 U 5100 1400 U 1300 

NA 360 U 4070 360 U 7230 340 U 380 U 350 U 350 U 10200 1400 U 1900 U 
NA 230 10360 360 U 16430 340 U 380 U 350 U 350 U 24160 1400 U 2930 

BAP EQUIVALENTS 2000 360 U 1278.65 360 U 1726.5 340 U 380 U 350 U 350 U 1400 U 1900 U 
Pesticldes/PCBs u 
4,4'-000 56000 3.6 U 130 3.6 U 220 3.4 U 3.8 U 3.5 U 3.5 U 190 3.5 U 170 
4,4'-00E 40000 21 120 3.6 U 450 3.4 U 8.5 3.5 U 3.5 U 180 3.5 U 140 
4,4'-01"'''' 15000 32 130 3.~ II 400 3.4 U 6.3 3.5 U 3.5 U 270 3.5 U 200 

NA - N. .ilable. 
Shading indicates concentration exceeds the SRV. Pagel of 20 9/12101 



SITE: 
OPERABLE UNIT: 
LOCATION: 
SAMPLE NUMBER: 
DEPTH (FEET): 
SAMPLE DATE: 

Miscellaneous Parameters m 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDES 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

Residential 
Soil 
Risk 

Value 

NA 
NA 
NA 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 

1800 12000 1600 16000 180 

Page 2 of 20 

1300 730 

A3 
OU2 

AB039 

A3 
OU2 

AB043 
ADIJ"~ln-U AB043D 

8 -10 

100 9800 

A3 
OU2 

AB043 
AB043H 
18 - 20 

370 

A3 

12000 

9/12/01 



TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

SITE: A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil AB044 AB209 AB209 AB210 AB210 AB211 AB211 AB212 AB212 AB213 AB213 
SAMPLE NUMBER: Risk AB044H AB209A AB209B AB210A AB210D AB211A AB211B AB212A AB212B AB213A AB213A-
DEPTH (FEET): Value 18-20 1-3 3-5 1 - 3 8 -10 1-3 3-5 1-3 3-5 1-3 1 - 3 
SAMPLE DATE: 07120/92 07/23/92 07123192 07/23/92 07/23192 07/23/92 07/23192 07124/92 07/24/92 07123192 07123192 

• 1111 63 11 U 3 11 U 10 U 8 11 U 11 U 11 U 2 5 
1,1,2-TRICHLOROETHANE 9000 54 U 11 U 12 U 11 U 10 U 11 U 11 U 11 U 11 U 15 U 12 U 
1,1-0ICHLOROETHANE 34000 22 11 U 12 U 2 10 U 2 11 U 11 U 11 U 15 U 12 U 
1,2-0ICHLOROETHANE 4000 54 U 11 U 12 U 11 U 10 U 11 U 11 U 11U 11 U 15 U 12 U 
1,2-0ICHLOROETHENE TOTAL 8000 730 11 U 6 48 2 16 1 2 13 2 6 

, . 
• "" I 54 U 11 U 10 U 15 U 9 U 9 U 11 U 10 U 12 U 11 U 10 U 

2-HEXANONE NA 54 U 11 U 12 U 11 U 10 U 11 U 11 U 11 U 11 U 15 U 12 U 
4-METHYL-2-PENTANONE NA 54 U 11 U 12 U 11 U 10 U 11 U 11 U 11 U 11 U 15 U 12 U 
ACETONE 320000 430 U 9 U 7 U 64 U 13 U 9 U 10 U 9 U 12 U 12 U 10 U 
BENZENE 1500 54 U 11 U 12 U 11 U 10 U 11 U 11 U 11 U 11 U . 15 U 12 U 
ETHYLBENZENE 200000 54 U 11 U 12 U 11 U 10 U 11 U 11 U 11 U 11 U 15 U 12 U 
TETAACHLOAOETHENE 72000 590 11 U 3 11 U 10 U 11 U 11 U 11 U 2 2 4 
TOLUENE 107000 54 U 11 U 12 U 11 U 10 U 11 U 11 U 11 U 11 U 15 U 12 U 
TRICHLOROETHENE 29000 2300 0.8 29 1 3 120 1 2 21 35 90 
XYLENES, TOTAL 110000 54 U 11 U 12 U 11 U 10 U 11 U 11 U 11 U 11 U 15 U 12 U 

1200000 350 U 
7880000 350 U 

NA 350 U 
NA 350 U 
NA 350 U 
NA 350 U 
NA 350 U 

570000 350 U 
700000 350 U 

NA 350 U 
58000 350 U 

1080000 350 U 
850000 350 U 

NA 350 U 
10000 350 U 

NA 350 U 
1100000 350 U 
890000 350 U 

NA 350 U 
NA 350 U 

BAP EQUIVALENTS 2000 350 U 
PesticldeslPCBs u 

r4",4'-000 T 56000 3.5 U I 
14,4'-00E I 40000 3.5 U I 
~r I 15000 3.5 U .' -

NA - Nt Ailable. 
Shading indicates concentration exceeds the SRV. Page 3 of 20 9/12101 



ISITE: 
OPERABLE UNIT: 
LOCATION: 
SAMPLE NUMBER: 
DEPTH (FEET): 
ISAMPLE DATE: 
IALDRIN 
IDELTA-BHC 
InlFI nRIN 
IEN,",()~III 1=4N II 
1r,/1UUA_r.HI ORDANE 
IHEPTAr.HI ()R EPOXIDE 

1""" : (mg/kal 
IALUMINUM 
r'l~"h'JI 

ARSENIC 
R4RIIIM 

CADMIUM 
CALCIUM 
[~OI:{'jl'J"'1 

iCOBALT 
Lft'j:,!:,!' 

Residential 
Soil 
Risk 
Value 

1000 
NA 
800 
NA 
NA 
400 

26000 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 

AB044 AB209 AB209 AB210 AB210 
AB044H AB209A AB209B AB210A AB210D 
18 - 20 1-3 3-5 1 - 3 8 -10 

07120/92 07/23/92 Ufl,e;':>/~,e; 07/23/92 07/23/92 
1.8 U 
1.8 U 
3.5 U 
3.5 U 
1.8 U 
1.8 U . 

1010 
.- 2.1 U 

10 3.2 
1200 10.5 U 
35 1.1 U 
NA 19600 
1- 3.6 

2000 10.5 U 
11_ 4.2 U 

~2.6U 3220 
2.2 

~N~~II 1M NA 4920 
439 

MERCURY 0.7 0.11 U 
NICKEL 520 13.1 
POTA~~IIIM NA 1000 U 
~FI FNIlIM 170 0.63 U 
SILVER 170 2.1 U 
~()nIlIM NA 105 U 
VANADIUM 210 10.5 U 
ZINC 8700 10.5 
Mi us 'all ...... '''' (mglkg) 
SULFATE NA 
TOTAL 08GANIC r.4~R()N NA 830 16000 11000 6300 140 
TOTAL ORGANIC 1-14 InF~ NA 

NA - Not available. 
Shading indicates concentration exceeds the SRV. Page 4 of 20 

A3 A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AB211 AB211 AB212 AB212 AB213 AB213 
AB211A AB211B AB212A AB212B AB213A AB213A-[ 

1-3 3-5 1-3 3-5 1 - 3 1-3 
07/23/92 07/23192 07/24192 07124/92 07123192 07123192 

4700 5600 1500 16000 4400 14000 

9/12101 



TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

SITE: A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soli AB213 AB214 AB214 AB215 AB215 AB216 AB216 AB217 AB217 AB218 AB218 
SAMPLE NUMBER: Risk AB213B AB214A AB214C AB215A AB215H AB216A AB216D AB217A AB217D AB218A AB218H 
DEPTH (FEET): Value 3-5 1-3 6-8 1-3 18 - 20 1 - 3 8 -10 1-3 8 -10 1-3 18 - 20 
SAMPLE DATE: 07/23192 07128/92 07/28192 07/09/92 07/09/92 07/13/92 07/13192 07/13/92 07/13192 07124/92 07124192 

E 
TETRACHLOROETHENE 72000 
TOLUENE 107000 
TRICHLOROETHENE 29000 
XYLENES, TOTAL 110000 

k 
1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
58000 

1080000 
850000 

NA 
10000 

NA 
1100000 
890000 

NA 
NA 

BAP EQUIVALENTS 2000 
PestlcldeslPCBs u 
4,4'-000 56000 
4,4'-00E 40000 
4,4'-or- 15000 

NA - Nt.. ..ilable. 
Shading indicates concentration exceeds the SRV. Page 5 of 20 9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soil 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
ALDRIN 1000 
DELTA-BHC NA 
DiELDRIN 800 
ENDOSULFAN II NA 
GAMM~-CHLORDANE NA 
HEPTACHLOR EPOXIDE 400 

(mg/kg) 
IALUMINUM I 26000 
'!'~"I ~-
AR~FNIr. 10 
BARIUM 1200 
CADMIUM 35 
CALCIUM NA 

';~~~ ~l 
lei-J:.I:.I=!: 

~ m::iM NA 

MERCURY 0.7 
NICKEL 520 
POTA~~IIIM NA 
~FI FNIUM 170 
SILVER 170 
~onlilM NA 
VANAnlllM 210 
ZINC 8700 
Miscellaneous Parameters (mg/kg) 
SULFATE NA 
TOTAL ORGANIC CARBON NA 
TOTAL ORGANIC HAliDES NA 

NA - Not available. 
Shadinq indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 

AB213 AB214 AB214 AB215 AB215 
AB213B AB214A AB214C AB215A AB215H 

3-5 1 - 3 6-8 1-3 18 - 20 
07123192 07128/92 07/28/92 07/09/92 07/09/92 

6800 12000 16000 3600 2500 
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A3 A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AB216 AB216 AB217 AB217 AB218 AB218 
AB216A AB216D AB217A AB217D AB218A AB218H 

1 - 3 8 -10 1-3 8 -10 1-3 18 - 20 
07/13/92 07/13/92 07/13192 07/13192 07124/92 07124192 

12000 360 8600 9100 4600 260 

9/12101 



TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

SITE: A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil AB231 AB231 AB233 AB233 AB234 AB234 AB234 AB235 AB235 AB236 AB236 
SAMPLE NUMBER: Risk AB231A AB231H AB233A AB233H AB234A AB234A- AB234D AB235A AB235H AB236A AB236H 
DEPTH (FEET): Value 1-3 18- 20 1 - 3 18 - 20 1 - 3 1-3 8 -10 1-3 18 - 20 1 - 3 18-20 
SAMPLE DATE: 07/14/92 07/14/92 07/14/92 07/14/92 07/15/92 07/15/92 07/15/92 07/15/92 07/15/92 07/15192 07/15192 

. "" 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 2 11 U 11 U 
1,1,2-TRICHLOROETHANE 9000 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
1 , 1-0ICHLOROETHANE 34000 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
1,2-0ICHLOROETHANE 4000 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
1,2-0ICHLOROETHENE TOTAL 8000 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 1 11 U 11 U 

• • . ""I 7 U 13 U 11 U 10 U 15 U 10 U 12 U 10 U 10 U 12 U 11 U 
2-HEXANONE NA 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
4-METHYL-2-PENTANONE NA 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
ACETONE 320000 5 U 15 U 5 U 27 U 10 U 7 U 88 U 7 U 11 U 9 U 17 U 
BENZENE 1500 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
ETHYLBENZENE 200000 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
TETRACHLOROETHENE 72000 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
TOLUENE 107000 11 U 1 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 
TRICHLOROETHENE 29000 18 7 33 10 3 4 3 10 71 23 14 
XYLENES,TOTAL 110000 11 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 

u k 
1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
58000 

1080000 
850000 

NA 
10000 

NA 
1100000 
890000 

NA 
NA 

BAP EQUIVALENTS 2000 
PestlcldeslPCBs u 
4,4'-000 56000 
4,4'-00E 40000 
4,4'-or- 15000 

NA - Nc. ... lIable. 
Shading indicates concentration exceeds the SRV. Page 7 of 20 9/12101 



ISITE: 
IOPERABLE UNIT: Residential 
I LOCA' : Soil 
I~AMDI s:: NUMBER: Risk 
I DEPTH (FEET): Value 
I~AMDI s:: DATE: 

IALDRIN 1000 
IDELTA-BHC NA 
IDIELDRIN 800 
:r\luu~ULFAN II NA 

IGAMr-AA-r.HI OI=\DANE NA 
IHEPTACHLOR tl"'U.II.lUt 400 
"'U'l:/G'""" (mglkg) 
IALUMINUM 26000 
r!'~"h'jl']~1 i~_ 

IARSENIC 10 
IRARllIM 1200 
ICADMIUM 35 
1r.41 r.IIIM NA 
IIHI: lim I llJi'j I 

I COBALT 2000 
11i1]:.I: 

~ ~ NA 
I~: 

\,u:Rr.URY 0.7 
INICKEL 520 
'ull\~;:iIUM NA 

I!=:FI FNIlIM 170 
ISILVER 170 
ISODIUM NA 
IVANADIUM 210 
IZINC .8Z(j0 
Miscellaneous Parameters (mglkg) 
SULFATE NA 
TOTAL ORGANIC CARBON NA 
TOTAL ORGANIC HALIDES NA 

NA - Not available. 
Shadina indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 

AB231 AB231 AB233 AB233 AB234 
AB231A AB231H AB233A AB233H AB234A 

1-3 18 - 20 1-3 18-20 1-3 
07/14/92 07/14/92 07114192 07/14/92 07/15/92 

10000 4800 7400 1600 8200 
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A3 A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AB234 AB234 AB235 AB235 AB236 AB236 
A~?"MA_r AB234D AB235A AB235H AB236A AB236H 

1 - 3 8 -10 1-3 18-20 1-3 18 - 20 
07/15/92 07/15/92 07/15/92 07/15/92 07/15192 07/15/92 

12000 3100 7700 2400 7400 2100 

9/12/01 



TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

SITE: A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 A3 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soli AB237 AB237 AB238 AB238 AB238 AB239 AB239 AB240 AB240 AB241 AB241 
SAMPLE NUMBER: Risk AB237A AB237C AB238A AB238H AB238H- AB239A AB239G AB240A AB240H AB241 A AB241C 
DEPTH (FEET): Value 1 - 3 6-8 1 - 3 18 - 20 18-20 1-3 16 -18 1-3 18-20 1-3 6-8 
SAMPLE DATE: 07127/92 07/27/92 07/27192 07/27/92 07/27/92 07127192 07/27/92 07127192 07127192 07127192 07127192 

• 1111 11 U 11 U 11 U 11 U 12 U 11 U 1 11 U 11 U 4 10 U 
1,1,2-TRICHLOROETHANE 9000 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 10 U 
1,1-DICHLOROETHANE 34000 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 1 10 U 
1,2-DICHLOROETHANE 4000 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 10 U 
1,2-DICHLOROETHENE 8000 5 7 11 U 11 U 12 U 5 3 11 U 1 14 10 U 

, . • 11111 11 U 10 U 9 U 10 U 7 U 11 U 12 U 10 U 13 U 9 U 9 U 
2-HEXANONE NA 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 10 U 
4-METHYL-2-PENTANONE NA 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 10 U 
ACETONE 320000 9 U 8 U 6 U 17 U 16 U 11 U 16 U 8 U 20 U 7 U 7 U 
BENZENE 1500 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 10 U 
ETHYLBENZENE 200000 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 10 U 
TETRACHLOROETHENE 72000 11 U 3 11 U 11 U 12 U 11 U 2 11 U 11 U 11 U 10 U 
TOLUENE 107000 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 10 U 
TRiCHLOROETHENE 29000 16 18 11 U 2 4 6 19 3 10 73 10 U 
XYLENES, TOTAL 110000 11 U 11 U 11 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 10 U 

1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
58000 

1080000 
850000 

NA 
10000 

NA 
1100000 
890000 

NA 
NA 

BAP EaUIVALENTS 2000 
PestlcideslPCBs u 
4;4'-000 56000 
4,4'-DDE 40000 
4,4'-DDT 15000 

NA - Nl ,Iable. 
Shading indicates concentration exceeds the SRV. Page lJ of 20 9/12101 



ISITE: 
IOPERABLE UNIT: Residential 
ILOCATION: Soil 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
[p.LDRIN 1000 
IDEL-II\-CMv NA 
11FI nRIN 800 
IEN,....n~11I FAN II NA 

;AMMA. ~HI ORrlANF NA 
IHEPTN~I-II nR EPOXIDE 400 

-" (mg/kg) 
IALUMINUM 26000 
r!l.'11 

!AII~FNlr 10 
IBARIUM 1200 

:AnMIlIM 35 
ICALCIUM NA 

101: 1:1.11,,111 

::OBALT 2000 
I!..I:.I:.I: 

~ :MAr.:NFl=lIUM NA 
'!1~1 ::h'"1: 

MERCURY 0.7 
NICKEL 520 
POTA~~IIIM NA 
SELENIUM 170 
SILVER 170 
~nnlllM NA 
V,ANAnIlIM 210 
ZINC 8700 
M ,,,,. .. 11 "" ••• ,,, .'" , (mg/kg) 
SULFATE NA 
TOTAL :lRr.ANI( CARBON NA 
TOTAL ORr.:ANlr HALIDES NA 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 

AB237 AB237 AB238 AB238 AB238 
AB237A AB237C AB238A AB238H AB238H-C 

1-3 6-8 1-3 18 - 20 18 - 20 
07/27/92 07/27/92 07/27/92 07/27/92 07/27/92 

2500 510 2900 3100 1800 
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A3 A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AB239 AB239 AB240 AB240 AB241 AB241 
AB239A AB239G AB240A AB240H AB241A AB241C 

1 - 3 16 -18 1 - 3 18 - 20 1 - 3 6-8 
07127192 07127/92 07127/92 07127/92 07127/92 07127192 

16000 1300 6200 1700 5200 980 

9/12101 



TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 A3 A3 A3 A3 
Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 

Soli AB242 AB242 AB244 AB244 AB244 AB245 AB245 AB246 AB246 AB247 AB247 
Risk AB242A AB242B AB244A AB244H AB245A AB245G AB246A AB246B AB247A AB247C 
Value 1-3 3-5 1 - 3 18 - 20 1 - 3 16 -18 1-3 3-5 1 - 3 6-8 

07/28/92 07/28/92 07/28/92 07129192 07129/92 07129192 

TETRACHLOROETHENE 72000 
TOLUENE 107000 
TRICHLOROETHENE 29000 
XYLENES, TOTAL 110000 

k 
1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
58000 

1080000 
850000 

NA 
10000 

NA 
1100000 
890000 

NA 
NA 

BAP EaUIVALENTS 2000 
PesticldeslPCBs u 
4,4'-000 56000 
4,4'-00E 40000 
4,4'-01'"'''- 15000 

NA - N, .ilable. 
Shadinq indicates concentration exceeds the SRV. Page 11 of 20 9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCA" Soli 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
~AMDI '" DATE: 
ALDRIN 1000 
DELTA-BHC NA 
DIELDRIN 800 
"'Nnn!::11I "'AN II NA 
GAMMA-CHL ,,)RrlANF NA 
HEPTACHLOR EPOXIDE 400 

(mg/kg) 
IALUMINUM 26000 
r!l,'IIJIIJI.I>'1 
IARSENIC 10 
IBARIUM 1200 

:AnMIlIM 35 
Ir.AI r.IIIM NA 
let:I:'.)I"'11 

IC~ . i~NIDE 
IMAGNESIUM NA 

IAFRr.URY 0.7 
INICKEL 520 
I POTASSIUM NA 
ISELENIUM 170 
ISILYER 170 
ISODIUM NA 

/ANAnIlIM 210 
IZINC 8700 
Miscellaneous Parameters (mglkg) 
SULFATE NA 
TOTAL ORGANIC CARBON NA 
TOTAL ORGANIC HALIDES NA 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 

AB242 AB242 AB244 AB244 AB244 
AB242A AB242B AB244A AB244H Aa.,AAU. 

~--. ,. 
1-3 3-5 1 - 3 18 - 20 18 - 20 

07128/92 07/28/92 07/28/92 07/28/92 07/28/92 

12000 3200 14000 970 4000 
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A3 A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AB245 AB245 AB246 AB246 AB247 AB247 
AB245A AB245G AB246A AB246B AB247A AB247C 

1-3 16 -18 1 - 3 3-5 1-3 6-8 
07/29/92 07/29/92 07/29/92 07129192 07129/92 U, '~~":l~ 

16000 1600 6200 16000 12000 8600 

9/12101 



TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 A3 A3 
Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 

Soil AB248 AB248 AB248 AB251 AB251 AB252 AB252 AB253 AB253 AB254 AB254 
Risk AB248A AB248C AB251A AB251C AB252A AB252H AB253A AB253H AB254A 
Value 1-3 6-8 6-8 1-3 6-8 1-3 18-20 1-3 18 - 20 1 - 3 1 3 

07130/92 07130/92 07/30/92 07/29/92 07/29/92 07130192 07130/92 07129/92 

TETRACHLOROETHENE 72000 
TOLUENE 107000 
TRICHLOROETHENE 29000 
XVLENES, TOTAL 110000 

1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
58000 

1080000 
850000 

NA 
10000 

NA 
1100000 
890000 

NA 
NA 

SAP EQUIVALENTS 2000 
PesticldeslPCBs u 
4,4'-000 56000 
4,4'-00E 40000 
4,4'-0['l~ 15000 

NA - No, Jable. 
Shading indicates concentration exceeds the SRV. Page 13 of 20 9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soli . 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
A nRIN 1000 
DELTA-BHC NA 
DII::LDRIN 800 
I=Nn()~11I I=AN II NA 
~AUUA ~HI ~RnANI= NA 

Hl:::r Il\vrlLOR t:I-'UXIUt: 400 
(mg/kg) 

A IMINIIM 26000 
r"~""'j(.I~1 ir!_ 

r. 10 
RARIIIM 1200 
r.AnMIIIM 35 
r.A r.IIIM NA 

lei :1:lall"UIH'11 

COBALT 2000 
lit!.' al:.l:.l:::l: 

~ MAGNESIUM NA 
"'lr!'~IC1'!'~I~: 

MERCURY 0.7 
NICKEL 520 
POTASSIUM NA 
~I=I I=NIIIM 170 
SILVER 170 
SODIUM NA 
VANADIUM 210 
ZINC 8700 
Mi, " .. n, (mg/kg) 

ISULFATE NA 
ITOTAL ORGANIC CARBON NA 
TOTAL ()R(UNIC !-IAI Inl=~ NA 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 

AB248 AB248 AB248 AB251 AB251 
AB248A AB248C A"''''AOl' r AB251A AB251C 

1 - 3 6-8 1-3 6-8 
07130/92 07/30/92 07130/92 'ft 07129/92 

6300 16000 16000 8400 1100 
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A3 A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AB252 AB252 AB253 AB253 AB254 AB254 
AB252A AB252H AB253A AB253H AB254A I A ",..,,,A A_M 

1-3 18 - 20 1-3 18 - 20 1-3 1-3 
'ft U I/;'UIl,U. 07129/92 tJ7u.'d1':J2 UI/;'U/'d~ 07130192 

3700 900 11000 3100 14000 14000 

9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soli 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 

, 1111 

1,1,2-TRICHLOROETHANE 9000 
1,1-DICHLOROETHANE 34000 
1,2-DICHLOROETHANE 4000 
1,2-DICHLOROETHENE 8000 

, . , 11111 

2-HEXANONE NA 
4-METHYL-2-PENTANONE NA 
ACETONE 320000 
BENZENE 1500 
ETHYLBENZENE 200000 
TETRACHLOROETHENE 72000 
TOLUENE 107000 
TRICHLOROETHENE 29000 
XYLENES, TOTAL 110000 

1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
58000 

1080000 
850000 

NA 
10000 

NA 
1100000 
890000 

NA 
NA 

BAP EaUIVALENTS 2000 
PestlcldeslPCBs u 

r4,4'-DDD T 56000 I 
14,4'-DDE I 40000 I 
~-,",I")T I 15000 I 

NA - No ;able. 
Shading indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 
OU2 

AB254 
AB254C 

6-8 
07130/92 

10 
26 U 

2 
26 U 

47 
27 U 
26 U 
26 U 
59 U 
26 U 
26 U 

9 
26 U 
370 

26 U 

A3 A3 A3 
OU2 OU2 OU2 

SCS-D1 SCS-D1 SCS-D2 
SA1-SCS-D1 SA 1-SCS-D1-D SA1-SCS-D2 

10 10 10 
05/08/96 05/08/96 05/08/96 

10 U 10 U 11 U 

10 U 10 U 11 U 

10 U 10 U 11 U 

10 U 10 U 11 U 
10 U 10 U 11 U 
10 U 10 U 11 U 
10 U 10 U 11 U 

340 U 340 U 350 U 

340 U 340 U 350 U 
340 U 340 U 350 U 

24 340 U 350 U 

340 U 340 U 350 U 

340 U 340 U 350 U 
340 U 340 U 350 U 

340 U 340 U 350 U 

340 U 340 U 350 U 
27 340 U 350 U 
24 340 U 350 U 
51 340 U 350 U 

378.27 340 U 350 U 

I 
I 
I 
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A3 A3 A3 A3 
OU2 OU2 OU2 OU2 

SCS-D3 SCS-27 SCS-28 SCS-29 
SA1-SCS-D3 SA2-SCS-D27 SA2-SCS-D28 SA2-SCS-D29 

10 12 12 12 
05/08196 05/09/96 05/09/96 05/09/96 

11 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 

11 U 10 U 10 U 10 U 
11 U 10 U 10 U 10 U 
11 U 10 U 10 U 10 U 
11 U 10 U 3 10 

370 U 340 U 340 U 340 U 

370 U 340 U 340 U 340 U 
370 U 340 U 340 U 340 U 

29 340 U 340 U 340 U 

370 U 340 U 340 U 340 U 

370 U 340 U 340 U 340 U 
370 U 340 U 340 U 340 U 

370 U 340 U 340 U 340 U 

370 U 340 U 340 U 340 U 
370 U 340 U 340 U 340 U 

29 340 U 340 U 340 U 
29 340 U 340 U 340 U 

411.935 340 U 340 U 340 U 

-
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SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soli 
SAMPLE NUMBER: Risk 

~!~~~ 1= DATE: 
Value 

ALDRIN 1000 
DELTA-BHC NA 
ml=l nRIN 800 
ENDOSlll 1=4N II NA 
GAMr-A4 ,HI ORn4NI= NA 
Ht:t' nR EPOXIDE 400 
"'VI jrrlg/kg) 
IALUMINUM 26000 
r!l~1I1 i~_ 

IARSENIC 10 
IBARIUM 1200 

:4nMIlIM 35 
1r.41 r.IIIM NA 
1~;I:{all'llll i_ 
lr.nR4_T 2000 
IMal:.!:.!: 

~ lAilht..II::CIIIM NA 

[MERCURY 0.7 
[NICKEL 520 
[POTASSIUM NA 
[SELENIUM 170 
[SILVER 170 
[SODIUM NA 
V..t.N4nIlIM 210 
ZINC 8700 
Miscellaneous Parameters (mg/kg) 
SULFATE NA 

. TOTAL: ORGANIC CARBON NA 
TOTAL ORGANIC HALIDES NA 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 
OU2 OU2 OU2 OU2 

AB254 SCS-01 SCS-01 SCS-02 
AB254C SA1-SCS-01 SA 1-SCS-01-D SA1-SCS-02 

6-8 10 10 10 
UII;JU/~ 

nr::/n'Hnl> nr::/ntHt>I> 

0.3 U 0.3 U 0.3~J.I 

8.4 6.1 8.4 
~8 0.04 0.06 

9.1 4.8 5.2 

4.1 2.5 2.8 
OjU 0.1 U 0.11 U 

1.2 1.1 11.8 

O.Q:3 U 0.03 U 0.04 U 
10 5.9 6 

0.19 U 0.19 U 0.2 U 

12 8.4 9.4 

475 854 2090 
2700 

10.3 U 10.2 U 10.8 U 
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A3 A3 A3 A3 
OU2 OU2 OU2 OU2 

SCS-03 SCS-27 SCS-28 SCS-29 
SA1-SCS-03 SA2-SCS-027 SA2-SCS-028 SA2-SCS-029 

10 12 12 12 
nr:: Ina 1t>I> nr:: Inn Inl> nr::Jnn/nl> 05109/96 

0.4 U 0.3 U 0.31 U 0.3 U 

65.9 3.9 11.2 5.2 
0.31 0.08 0.1 0.04 U 

11.6 5 6.2 4.3 

17 3.7 7.4 2.5 
0.13 U 0.1 U 0.1 U 0.1 U 

23.2 1.6 2.4 1.2 

0.04 U 0.03 U 0.03 U 0.03 U 
16.6 9.1 11.4 5.8 

0.25 U 0.19 U 0.2 U 0.19 U 

37.6 7.5 14.2 8.4 

1100 1820 1010 216 

11.3 U 10.3 U 10.4 U 10.4 U 
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Residential 
Soli 
Risk 

. Value 

ETHYLBENZENE 
TETRACHLOROETHENE 72000 
TOLUENE 107000 
TAICHLOAOETHENE 29000 
XYLENES, TOTAL 110000 

1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
58000 

1080000 
850000 

NA 
10000 

NA 
1100000 
890000 

NA 
NA 

BAP EaUIVALENTS 2000 
PesticldeslPCBs u 
4,4'-000 56000 
4,4'-00E 40000 
4,4'-00'T 15000 

NA - Nt .Iable. 
Shading indicates concentration exceeds the SAV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 
OU2 OU2 OU2 OU2 

SCS-04 SCS-05 SCS-06 SCS-07 
SB28-SCS-04 SB28-SCS-05 SB30-SCS-06 SB30-SCS-07 

12 2 2 10 
. 05/08/96 05/08/96 05/08/96 05/08/96 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 39 
340 U 340 U 340 U 36 
340 U 340 U 340 U 47 

340 U 340 U 340 U 45 

340 U 340 U 340 U 340 U 
340 U 340 U 340 U 47 

340 U 340 U 340 U 18 

340 U 340 U 340 U 340 U 
340 U 340 U 340 U 82 
340 U 340 U 340 U 232 
340 U 340 U 340 U 314 
340 U 340 U 340 U 216.897 

Page 17 of 20 

A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AT007 AT007 AT008 AT008 AT008 ATOO9 
AT007A AT007C AT008A AT008D AT008D-D AT009B1 

1-3 6-8 1-3 8 -10 8 -10 3-5 
06/17192 06/17192 06/17/92 06117/92 06117/92 06/23/92 

350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 380 
350 U 13000 U 340U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 180 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 320 
350 U 13000 U 340 U 450 U 8600 U 1500 U 
350 U 13000 U 340 U 450 U 8600 U 880 
350 U 13000 U 340 U 450 U 8600 U 1500 U 

3.5 U 6.5 U 3.4 U 89 U 86 U 86 
3.5 U 6.5 U 31 89 U 86 U 110 
3.5 U 6.5 U 3.4 U 89 U 86 U 230 

9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soil 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
ALDRIN 1000 
DELTA-BHC NA 
DIELDRIN 800 
ENDOSULFAN II NA 
GAMMA-CHLORDANE NA 
HEPTACHLOR EPOXIDE 400 

(mg/kg) 
~LUMINUM I 26000 I 

IARJ::FNIr. 10 
[BARIUM 1200 
Ir.AnMIlIM 35 
lCALCIUM NA 
I .. 

!COBALT I .'10 t 
. l"!. ::1::1=1: 

~ rt;;IA( NA 

MEIICURY '~~;II 
NICKEL 520 
POTJI~~IIIM NA 
l3ELENIUM 170 
SII_VER 170 
J::nnlllM NA 
VANADIUM 210 
ZINC 8700 
MI "'" . (mg/kg) 
§ULFATE NA 
TOTAL ORGANIC r.A.RBON NA 
IOTAL ORGA~ 1-1 A InFJ:: NA 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 
OU2 OU2 OU2 OU2 

SCS-04 SCS-05 SCS-06 SCS-07 
SB2S-SCS-04 SB2S-SCS-05 SB30-SCS-06 SB30-SCS-07 

12 2 2 10 
05/0S/96 05/0S/96 05/0S/96 05/0S/96 

0.31 U 0.31 U 0.3 U 0.32 U 

5.7 ~.1 4.2 6.4 
0.07 0.07 0.04 U 0.04 U 

2.3 8 4.6 3.8 

2.1 jJ.4 2 2.6 
0.1 U 0.1 U 0.1 U 0.11 U 

1.6 1.2 0.99 2.1 

0.03 U 0.03 U 0.04 0.04 U 
12.2 10.2 5.6 5.1 

0.2 U 0.19 U 0.19 U 0.21 U 

8.1 12.3 6.9 8.1 

291 ~94 669 690 

12.5 10.2 U 10.2 U 10.6 U 
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A3 A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AT007 AT007 ATOOB ATOOS ATOOS AT009 
AT007A AT007C ATOOBA ATOOBD ATOOBO-D AT009B1 

1-3 6-S 1 - 3 S -10 S -10 3-5 
06/17192 06/17/92 06/17/92 06117/92 06117/92 06123/92 

1.8 U 3.3 U 1.8 U 46 U 44 U 19 U 
1.8 U 3.3 U 1.8 U 46 U 44 U 19 U 
3.5 U 6.5 U 3.4 U 89 U 86 U 36 U 
3.5 U 6.5 U 3.4 U 89 U 86 U 37 
1.8 U 3.3 U 1.8 U 46 U 44 U 19 U 
1.8 U 3.3 U 1.8 U 46 U 44 U 19 U 

4000 6370 2910 I 2590 I 2080 I 4760 
2.1 U 3.9 U 2.1 U 2.4 U 

3 6.6 1.5 5.4 4 2.9 
54.5 327 22.3 22 22.7 58.6 
1.1U 2 U 1.1U 1.2 U 1.2 U 1.2 U 
3710 61800 1Ii3QQ 2300~ .41200 16I@ 
7.7 11.9 7.1 49.6 _u_ 16.5 

10.6 U 34.5 10.6 U 12.2 U fklr'l!11.8 U 
8.8 21.3 7.1 35.4 

2.7 U 5.4 
2.6 U liil 3. U 2.9 U 

11".·nlll. 

10.5 4.2 3.6 58.8 27.6 

2040 .3980 8470 3070 1]30 7390 
214 339 547 536 0.~~5 U .0.2 U 0.11 U 0.14 0.12 U 0.12 U 

11.1 16.2 8.6 70.2 142 10.9 
305 497 243 226 123 U 1000 U 

0.64 U 2 0.63 U 0.73 U 0.74 U 0.71 U 
2.1 U 4.4 2.1 U 2.4 U 2.5 U 2.4 U 
106 U 197 U 106 U 122 U 123 U 118 U 
13.6 32.9 10.6 U 23.4 ~0.4 19.5 
27.2 105 14.1 152 153 50.5 

3500 1500 
.. ~ 16000 16000 14000 

9/12/01 



SITE: 
OPERABLE UNIT: 
LOCATION: 
SAMPLE NUMBER: 
DEPTH (FEET): 
SAMPLE DATE: 

ETHYLBENZENE 

Residential 
Soli 
Risk 

Value 

TETRACHLOROETHENE 72000 
TOLUENE 107000 
TRICHLOROETHENE 29000 
XYLENES, TOTAL 110000 

1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
58000 

1080000 
850000 

NA 
10000 

NA 
1100000 
890000 

NA 
NA 

BAP EQUIVALENTS 2000 
PestlcldeslPCBs u 
4,4'-000 56000 
4,4'-00E 40000 
~I"'T 15000 

NA - Nc ,able. 
Shadinq indicates concentration exceeds the SRV. 

TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

A3 A3 A3 A3 A3 A3 
OU2 OU2 OU2 OU2 OU2 OU2 

AT009 AT009 AT009 AT009 AT009 AT009 
AT009B1-D AT009D1 AT009D2 AT009D3 AT009E1 AT009E2 

3-5 8-10 8-10 8-10 10-12 10-12 
06123192 06124/92 06124192 06/24/92 06125192 06125/92 

2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 20000 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 2700 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 
2100 U 2700 3500 U 360 U 350 U 350 U 
2100 U 7200 U 3500 U 360 U 350 U 350 U 

220 120 21· 3.6 U 3.5 U 3.5 U 
300 36 U 11 3.6 U 3.5 U 3.5 U 
430 36 U 

..,,, 
3.6 U 3.5 U 3.5 U 

Page 190120 
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TABLE 3 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A3 
NIROP FRIDLEY, MINNESOTA 

SITE: A3 A3 A3 A3 A3 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil AT009 AT009 AT009 AT009 AT009 
SAMPLE NUMBER: Risk AT009B1-D AT009D1 A'luul:Iu~ IAluul:Iu.:I AT009E1 
DEPTH (FEET): Value 3-5 8 -10 8 -10 8 -10 10 -12 
SAMPLE DATE: 06/23/92 06/24/92 06124192 06/24/92 06/25/92 
IALDRIN 1000 22 U 18 U 1.8 U 1.9 U 1.8 U 
IDELTA-BHC NA 22 U 18 U 2.6 1.9 U 1.8 U 
IDIELDRIN 800 42 U 43 3.5 U 3.6 U 3.5 U 

'III=AN II NA 54 53 3.5 U 3.6 U 3.5 U 
IGAMMA. ":HI ORnANE NA 22 U 18 U 1.8 U 1.9 U 1.8 U 
IHEPTAr.HI ()I: EPOXIDE 400 22 U 18 U 1.8 U 1.9 U 1.1'lJ.! 

(mg/kg) 
IALUMINUM 26000 4610 ~ 1120 1270 1060 
,,1.'111 2.4 U 2.1 U 2.1 U 2.1 U 2 U 
IAR~I=NIC 10 3.1 1.6 1.7 3.4 0.91 
IBARIUM 1200 64.8 10.4 U 10.3 U 10.5 U 10.2 U 

:AnMIIIM 35 2.7 1 U 1 U 1 U 1 U 
ICALCIUM NA 10300 17100 17600 28900 25600 

1:{elll,1I1 16.3 4.6 4.1 5.5 4 

)BALT 2'10 ~12.2 U 10.4 U 10.3 U 10.5 U 10.2 U 
~~I~ ~ 8.7 4.1 U 4.2 U 4.1 U 

~3.'U 2.6 U 2.6 U 2.6 U 2.6 U 
3520 3330, ~30. 3460 

37 2 1.5 1.4 1.5 
IMAI NA 4860 4110 4070 6950 6190 

. 659 376 155 241 283 
IMFRr.URY 0.7 0.19 0.1 U 0.1 U 0.1 U 0.1 U 
INICKEL 520 10.6 8.3 U 8.2 U 8.4 U 8.2 U 
IPOTA!=:!=:IIJM NA 1000 U 1000 U 1000 U 1000 U 1000 U 
ISELENIUM 170 0.73 U 0.62.J.1 0.62 U 0.63 U 0.61 U 
ISILVER 170 2.4 U 2.1 U 2.1 U 2.1 U 2 U 
ISODIUM NA 122 U .1MJ.J 103 U 105 U 102 U 
IVANADIUM 210 20.2 10.4 U 10.3 U 10.5 U 10.2 U 
:ZINC 8700 72.7 2,li 9.8 7.5 6.2 
Miscellaneous : (mg/kg) 
iSULFATE NA 
,TOTAL ORGANIC CARBON NA 9800 4700 4000 3500 4500 
!TOT AL ORr.ANIr. HALIDES NA 

NA - Not available. 
Shading indicates concentration exceeds the SRV. Page 20 of 20 

A3 
OU2 

AT009 
AT009E2 
10 -12 

06/25/92 
1.8 U 
1.8 U 
3.5 U 
3.5 U 
1.8 U 
1.8 U 

1270 
2 U 
1.6 

10.2 U 
1 U 

19100 
3.9 

10.2 U 
4.1 U 
2.6 U 
4120 
1.7 

5370 
339 

0.1 U 
8.2 U 

1000 U 
0.61 U 

2 U 
102 U 

1.0.2.U. 
7.9 

2500 
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TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

SITE: A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil AB026 AB026 AB027 AB027 AB028 AB028 AB029 AB029 AB030 AB030 AB030 
SAMPLE NUMBER: Risk AB026A AB026G AB027A AB027H AB028A AB028G AB029A AB029H AB030A AB030G AB030G-D 
DEPTH (FEET): Value 1-3 16 -18 1-3 18 - 20 1 - 3 16 -18 1 - 3 18 - 20 1 - 3 16 -18 16 -18 
SAMPLE DATE: 6/10192 6/10192 619/92 619/92 618/92 618/92 6/10192 6/10192 619/92 619/92 619192 

1,2-DICHLOROETHENE (TOTAL) 8000 

BAP EQUIVALENTS 2000 3209.5 
PestlcldeslPCBs u 
4,4'-000 56000 230 3.4 U 37 U 3.9 U 3.7 U 3.7 U 220 3.5 U 150 3.5 U 4.3 
4A'-00E 40000 200 3.4 U 37 U 3.9 U 3.7 U 3.7 U 390 3.5 U 92 3.5 U 3.5 U 
4,4'-ODT 15000 190 3.4 U 160 3.9 U 3.7 U 3.7 U 280 3.5 U 220 3.5 U 9.2 
ALPHA-CHLORDANE 13000 2.8 1.7 U 19 U 2 U 1.9 U 1.9 U 19 U 1.8 U 18 U 1.8 U 1.8 U 
OELT.A _. '(; NA 1.9 U 1.7 U 19 ., 2 U 1.9 U 1.9 U 19 U 1.8 U 18 U 1.8 U 1.8 U 

NA- Nt .lIable. 
Shadino indicates concentration exceeds the SRV. Page 1 of 16 9/12101 



SITE: 
OPERABLE UNIT: 
LOCATION: 
SAMPLE NUMBER: 
DEPTH (FEET): 
SAMPLE DATE: 
DIELDRIN 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
GAMMA-CHLORDANE 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
Inorganlcs (mg/kg) 
ALUMINUM I 
ANTIMONY . -
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
(lie :.1:.1=1,' 

CYANIDE 
(;{e 

LEAD 
MAGNESIUM . . 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SODIUM 
VANADIUM 
ZINC 
Miscellaneous Parameters (mg/kg) 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL OR.GANIC HALIDES 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

Residential 
5011 
Risk 
Value 

800 
NA 

8000 
NA 
NA 
400 

11000 

26000 I 
14 
I-

1200 
35 
NA 
71 
II 

62 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 

AB026 AB026 AB027 AB027 AB028 
AB026A AB026G AB027A AB027H AB028A 

1-3 16 -18 1-3 18-20 1-3 
6/10192 6/10192 619/92 619/92 618/92 
3.6 U 3.4 U 37 U 3.9 U 3.7 U 

4.8 3.4 U 37 U 3.9 U 15 
3.6 U 3.4 U 37 U 3.9 U 8.7 
3.6 U 3.4 U 37 U 3.9 U 3.7 U 

3 1.7 U 19 U 2 U 1.9 U 
1.9 U 1.7 U 19 U 2 U 1.9 U 
19 U 17 U 190 U 20 U 19 U 

3800 1290 2270 1130 3830 
2.3 2.1 U 2.1 U 2.4 U 2.2 U 
7.8 1.2 3 1.2 5.6 
306 10.4 U 37.8 12 U 172 

1.1U 1 U 1 U 1.2 U 1.1U 
11600 27500 20000 22200 5710 
19.8 3.1 ·7.4 4.7 13.4 
'11- 4.3 U 15.5 4.8 U , 

2.7 U 2.6 U 2.6 U 3 U 
111_1".1:11- 3570 -=JC':I_ 3080 

•. 8U 
11:1'.111 

400 149 1 10.4 2.3 274 
NA 4170 9280 6030 4780 2420 
i~ " '1- 165 424 257 992 
0.7 0.11 U 0.1 U 0.1 U 0.12 U 0.11 U 
520 32.3 8.3 U 8.4 U 15.5 16.8 
NA 473 U 104 U 221 U 174 308 
170 1.3 0.63 U 0.63 U 0.72 U 0.67 U 
NA 109 U 104 U 104 U 120 U 111 U 
210 20.5 10.4 U 15.1 12 U 17.8 

8700 215 7.1 21.7 9.3 130 

16000 ' 1100 16000 290 16000 

Page 2 of 16 

A4 A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 OU2 

AB028 AB029 AB029 AB030 AB030 AB030 
AB028G AB029A AB029H AB030A AB030G AB030G-D 
16 -18 1 - 3 18 - 20 1-3 16 -18 16 -18 
618/92 6/10192 6/10192 619/92 619/92 619192 
3.7 U 37 U 3.5 U 35 U 3.5 U 3.5 U 
3.7 U 37 U 3.5 U 35 U 3.5 U 3.5 U 
3.7 U 37 U 3.5 U 35 U 3.5 U 3.5 U 
3.7 U 37 U 3.5 U 35 U 3.5 U 3.5 U 
1.9 U 19 U 1.8 U 18 U 1.8 U 1.8 U 
1.9 U 19 U 1.8 U 18 U 1.8 U 1.8 U 
19 U 190 U 18 U 180 U 18 U 18 U 

3080 4700 1950 3410 1340 1410 
2.6 U 2.3 U 2.1 U 2.2 U 2.1 U 2.1 U 

3 _IIJII_ 1.5 7.9 1.3 1 U 
28.6 134 10.7 U 87.8 10.6 U 10.6 U 

1.3 U 1.1U 1.1U 1.1U 1.1 U 1.1U 
26100 21500 22600 24600 23100 25800 
12.2 19.2 11.5 19.6 5.1 6.5 

5.2 U _IC":_ 5.3 U " 37.3 18.2 
3.3 U 2.8 U 2.7 U •. 7U 2.6 U 2.7 U 

" 1_.-,:11_ 5310 I~'I. 3880 4390 
4.1 63.6 1.6 59.5 3.2 2.1 

6850 3500 6580 9470 6660 6360 
465 1060 388 746 353 346 

0.13 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 
11 24 16.6 24.2 11.1 12 

246 451 U 135 U 353 U 238 U 136 U 
0.78 U 0.68 U 0.64 U 0.66 U 0.64 U 0.64 U 
131 U 113 U 107 U 109 U 106 U 106 U 
18.1 18.3 10.7 U 15.2 10.6 U 10.6 U 
21.3 124 11.4 163 18.3 10.8 

8600 16000 1300 16000 380 1700 
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TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

SITE: A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soli AB031 AB031 AB032 AB032 AB033 AB033 AB034 AB034 AB038 AB038 AB203 
SAMPLE NUMBER: Risk AB031A AB031G AB032A AB032D AB033B AB033H AB034A AB034D AB038A AB038G AB203A 
DEPTH (FEET): Value 1 - 3 16 -18 1 - 3 8 -10 3-5 18 - 20 1-3 8 -10 1-3 16 -18 1 - 3 
SAMPLE DATE: 6/15192 6/15192 619/92 619/92 618192 618/92 618/92 6/8/92 6/10192 6/10192 7/8/92 

140000 11 U 11 U 11 U 10 U 11 U 12 U 11 U 11 U 10 U 11 U 11 U 
3500 2 11 U 11 U 10 U 11 U 12 U 11 U 11 U 10 U 11 U 11 U 
9000 3 11 U 11 U 10 U 11 U 12 U 11 U 11 U 10 U 11 U 11 U 
34000 11 U 11 U 11 U 10 U 11 U 12 U 11 U 11 U 10 U 11 U 11 U 

1,2-DICHLOROETHENE (TOTAL) 8000 470 85 2 10 U 200 12 U 11 U 11 U 10 U 11 U 11 U 
ACETONE 320000 5 U 51 U 8 U 46 U 54 U 1000 9 U 3 U 1200 62 U 8 U 
ETHYLBENZENE 200000 380 3400 11 U 10 U 11 U 12 U 11 U 11 U 10 U 11 U 11 U 
TETRACHLOROETHENE 72000 11 U 56 11 U 10 U 11 U 12 U 11 U 11 U 10 U 11 U 11 U 
TOLUENE 10 45 11 U 10 U 11 U 12 U 4 U 1 U 1 U 11 U 11 U 

9 2 150 2 300 2 24 5 4 9 11 U 
550 28000 11 U 10 U 11 U 12 U 11 U 11 U 10 U 11 U 11 U 

NA 3400 570 870 340 U 380 U 340 U 360 U 350 U 330 U 340 U 
1200000 3700 U 1700 U 3400 340 U 380 U 340 U 360 U 350 U 330 U 340 U 

NA 3700 U 1700 U 2600 340 U 380 U 340 U 360 U 350 U 330 U 340 U 
7880000 3700 U 1700 U 15000 340 U 380 U 340 U 200 350 U 330 U 340 U 

NA 3700 U 1700 U 43000 340 U 380 U 340 U 950 350 U 150 340 U 
NA 3700 U 1700 U 41000 120 380 U 340 U 1100 73 190 340 U 
NA 3700 U 1700 U 46000 340 U 380 U 340 U 1200 350 U 340 340 U 
NA 3700 U 1700 U 34000 420 380 U 340 U 980 320 240 340 U 
NA 3700 U 1700 U 29000 340 U 380 U 340 U 980 350 U 230 340 U 

570000 3700 U 2200 3500 U 340 U 380 U 140 360 U 350 U 330 U 340 U 
700000 3700 U 1700 U 4900 340 U 380 U 340 U 130 350 U 330 U 340 U 

NA 3700 U 1700 U 43000 340 U 380 U 340 U 1200 350 U 260 340 U 
NA 3700 U 1700 U 7700 340 U 380 U 340 U 360 U 350 U 330 U 340 U 

58000 3700 U 1700 U 5500 340 U 380 U 340 U 360 U 350 U 330 U 340 U 
1080000 960 1700 U 160000 240 380 U 340 U 2400 350 U 500 340 U 
850000 530 1700 U 8400 340 U 380 U 340 U 360 U 350 U 330 U 340 U 

NA 3700 U 1700 U 28000 340 U 380 U 340 U 800 350 U 200 340 U 
10000 3700 U 1100 950 340 U 380 U 340 U 360 U 350 U 330 U 340 U 

NA 1700 1700 U 95000 140 380 U 340 U 810 350 U 180 340 U 
890000 1000 1700 U 130000 260 380 U 340 U 2300 80 440 340 U 

NA 3700 U 1700 U 237700 120 380 U 340 U 6230 73 1370 340 U 
NA 3660 1100 678650 1180 380 U 340 U 12920 473 2730 340 U 

SAP EQUIVALENTS 2000 3700 U 1700 U .1 342.87 380 U 340 U 1586 302.425 426.56 340 U 
Pesticldes/PCBs u 
4,4'-DDD 56000 130 3.7 120 3.4 U 3.8 U 3.4 U 160 3.5 U 11 3.4 U 
4,4'-DDE 40000 120 3.4 U 310 3.4 U 3.8 U 3.4 U 3.6 U 3.5 U 22 3.4 U 
4,4'-DDT 15000 67 6.1 460 3.4 U 3.8 U 3.4 U 400 4.2 45 3.4 U 
ALPHA-CHLORDANE 13000 19 U 1.8 U 45 U 1.8 U 2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.8 U 

19 U 1.8 U 41' ., DELTP~~C~ ____________________ ~ __ ~N~A~~ __ ~~~~~~~ 1.8 U 2 U 1.8 U 1.9 U 1.8 U 1.7 U 1.8 U 

NA - NI .lIable. 
Shading Indicates concentration exceeds the SRV. Page 3 of 16 9/12/01 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soli 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
DIELDRIN 800 
ENDOSULFAN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEHYDE NA 
GAMMA-CHLORDANE NA 
HEPTACHLOR EPOXIDE 400 
METHOXYCHLOR 11000 

.. 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM . .. . 
CYANIDE .. 
LEAD 
MAGNESIUM 

MERCURY 0.7 
NICKEL 520 
POTASSIUM NA 
SELENIUM 170 
SODIUM NA 
VANADIUM 210 
ZINC 8700 
Miscellaneous Parameters m Ik 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDES 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

A4 
OU2 

AB031 
AB031A 

1·3 
6/15192 
37 U 
37 U 
37 U 
37 U 
19 U 
19 U 

190 U 

1.11 

78.5 
6780 
456 

0.11 U 
11.6 
452 

0.66 U 
110 U 
17.9 
62.6 

11000 

OPERABLE UNIT 2 • SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 
OU2 OU2 OU2 

AB031 AB032 AB032 
AB031G AB032A AB032D 
16 ·18 1·3 8 ·10 
6/15192 619/92 619/92 
3.4 U 88 U 3.4 U 
3.4 U 88 U 3.4 U 
3.4 U 88 U 3.4 U 

5.9 88 U 3.4 U 
1.8 U 45 U 1.8 U 
1.8 U 45 U 1.8 U 

19 450 U 18 U 

3480 2130 
2.1 U 2.1 U 

3.8 1.7 
65.4 10.5 U 

1.1 U 1 U 
31600 19900 17100 

4.4 8.1 9.4 
4.1 U 49.8 4.4 U 
2.6 U 2.6 U 2.6 U 

" III 6700 
1.7 70 1.5 

10000 7160 4600 
356 468 271 

0.1 U 0.11 U 0.1 U 
8.3 U 12.8 11.1 
140 374 U 207 U 

0.62 U 0.63 U 0.63 U 
162 113 U 105 U 

10.4 U 15.3 12.4 
9.3 69.6 10.8 

7900 16000 3500 
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A4 
OU2 

AB033 
AB033B 

3·5 
618192 
3.8 U 
3.8 U 
3.8 U 
3.8 U 
2 U 
2 lJ. 
20 U 

3780 
2.3 U 

4.8 
154 

1.1 U 
28200 
11.7 

15.8 
360 

0.69 U 
115 U 
17.6 
73.1 

11000 

A4 
OU2 

AB033 
AB033H 
18·20 
618192 
3.4 U 
3.4 U 
3.4 U 
3.4 U 
1.8 U 
1.8 U 
18 U 

1160 
2.1 U 

1.8 
10.5 U 
1.1 U 
20700 

5.4 
4.2 U 
2.6 U 
3790 

2 
5650 
307 

0.11 U 
11.1 
121 

0.63 U 
105 U 
10.5 U 

9 

2200 

A4 A4 A4 
OU2 OU2 OU2 

AB034 AB034 AB038 
AB034A AB034D AB038A 

1 ·3 8 ·10 1 ·3 
618192 618192 6/10192 
3.6 U 3.5 U 4 

9.8 3.5 U 3.3 U 
14 3.5 U 3.3 U 

3.6 U 3.5 U 3.3 U 
1.9 U 1.8 U 1.7 U 
1.9 U 1.8 U 1.7 U 
19 U 18 U 17 U 

4220 3160 2470 
2.2 U 2.1 U 2 U 

4.7 2.2 1.3 
67.4 17.5 20.1 

1.1U 1.1 U 1 U 
21300 34900 12300 

13 13.8 8.7 
32.5 10.6 36.6 
4.3 2.6 U 2.6 U 

12900 10800 7500 
32.7 2.7 10.6 

11600 13900 6360 
511 913 201 
0.12 0.11 U 0.1 U 
11.5 13.2 8.2 U 
225 143 138 

0.65 U 0.63 U 0.61 U 
112 122 113 
18.5 19.2 12.1 
62.2 16.6 32.3 

7400. 2800 6800 

A4 
OU2 

AB038 
AB038G 
16 ·18 
6/10192 
3.4 U 
3.4 U 
3.4 U 
3.4 U 
1.8 U 
1.8 U 
18 U 

1340 
2.1 U 
0.86 

10.5 U 
1 U 

25600 
5.2 

4.2 U 
2.6 U 
3470 
1.8 

5180 
300 

0.1 U 
9.5 
173 

0.63 U 
105 U 
10.5 U 

13.7 

1600 

A4 
OU2 

AB203 
AB203A 

1 ·3 
718192 

2300 
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TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 A4 A4 
Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 

Soil AB203 AB204 AB204 AB204 AB205 AB205 AB206 AB206 AB207 AB207 AB208 
Risk ~B203B AB204A AB204B AB205A AB205G AB206A AB206B AB207A AB207H AB208A 

Value 3-5 1-3 1-3 3-5 1-3 16 -18 1-3 3-5 1-3 18 - 20 1 - 3 
718/92 718/92 7/8/92 7/8/92 7/8/92 718/92 7/8/92 719192 719192 7/13192 

1,2-DICHLOROETHENE (TOTAL) 8000 

BAP EaUIVALENTS 2000 
PesticideslPCBs u 
4,4'-000 56000 
4,4'-00E 40000 
4,4'-00T 15000 
ALPHA-CHLORDANE 13000 
OELTA-P4C~ ____________________ ~ ___ ·~N~A~~ ______ ~ ____ ~ __ _ 

NA - Nl .Iable. 
Shading indicates concentration exceeds the SRV. Page:> of 16 9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soil 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
DIELDRIN 800 
ENDOSULFAN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEHYDE NA 
GAMMA-CHLORDANE NA 
HEPTACHLOR EPOXIDE 400 
METHOXYCHLOR 11000 
Inorganics (mglkg) 
ALUMINUM 26000 
ANTIMONY 14 
:'1:+."'1=11 ,-
BARIUM 1200 
CADMIUM 35 
CALCIUM NA 
CHROMIUM 71 
LIi- • :.I:::I~ "-CYANIDE 62 
iii- ",-
LEAD 400 
MAGNESIUM NA I 

,~"-
MERCURY 0.7 
NICKEL 520 
POTASSIUM NA 
SELENIUM 170 
SODIUM NA 
VANADIUM 210 
ZINC· 8700 
Miscellaneous Parameters (mglkg) 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDES 

NA - Not available. 
Shadinq indicates concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 

AB203 AB204 AB204 AB204 AB205 
AB203B AB204A AB204A-C AB204B AB205A 

3-5 1-3 1 - 3 3-5 1 - 3 
7/8/92 718192 718/92 718192 718/92 

3400 16000 16000 500 7000 

Page 6 of 16 

A4 A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 OU2 

AB205 AB206 AB206 AB207 AB207 AB208 
AB205G AB206A AB206B AB207A AB207H AB208A 
16 -18 1 - 3 3-5 1 - 3 18 - 20 1 - 3 
718/92 718/92 718192 719/92 719/92 7/13192 

16000 10000 16000 16000 990 16000 

9/12/01 



TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 • SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

SITE: A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soli AB208 AB208 AB219 AB219 AB220 AB220 AB221 AB221 AB224 AB224 AB226 
SAMPLE NUMBER: Risk AB208A·C AB208H AB219A AB219F AB220A AB220G AB221A AB221G AB224A AB224H AB226B 
DEPTH (FEET): Value 1·3 18·20 1·3 13 ·15 1 ·3 16 ·18 1·3 16 ·18 1·3 18· 20 3·5 
SAMPLE DATE: 7113192 7/13192 719/92 719/92 719/92 719/92 719/92 719/92 7113192 7/13192 7/10192 

140000 11 U 10 U 11 U 11 U 11 U 10 U 12 U 10 U 11 U 11 U 13 U 
3500 11 U 10 U 11 U 11 U 11 U 10 U 12 U 10 U 11 U 11 U 13 U 
9000 11 U 10 U 11 U 11 U 11 U 10 U 12 U 10 U 11 U 11 U 13 U 

34000 0.4 10 U 11 U 11 U 11 U 10 U 12 U 10 U 11 U 11 U 13 U 
1,2·DICHLOROETHENE (TOTAL) 8000 14 16 11 U 11 U 2 10 U 12 U 10 U 11 U 11 U 13 U 
ACETONE 320000 8 U 17 U 19 U 12 U 14 U 5 U 7 U 6 U 7 U 7 U 30 U 
ETHYLBENZENE 200000 11 U 10 U 11 U 11 U 11 U 10 U 12 U 10 U 11 U 11 U 13 U 
TETRACHLOROETHENE 72000 11 U 2 11 U 11 U 1 10 U 12 U 10 U 11 U 11 U 13 U 
TOLUENE 1 U 10 U 11 U 11 U 3 U 0.6 U 12 U 10 U 11 U 11 U 13 U 

73 52 11 U 11 U 28 3 12 U 0.8 11 U· 0.9 U 2 
11 U 10 U 11 U 11 U 11 U 10 U 12 U 10 U 11 U 11 U 13 U 

NA 
1200000 

NA 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
NA 

58000 
1080000 
850000 

NA 
10000 

NA 
890000 

NA 
NA 

BAP EQUIVALENTS 2000 
PesticideslPCBs u 
4,4' ·DDD 56000 
4,4'·DDE 40000 
4,4'·DDT 15000 
ALPHA·CHLORDANE 13000 
DELTA·~· '~'--__________ ...L. __ N;..;;A:...;..._-,--__ ---, ___ -,-_ 

NA • Nt .,Iable. 
Shading indicates concentration exceeds the SRV. Page 7 of 16 9/12101 



ISITE: 
OPERABLE UNIT: Residential 
LOCATION: Soil 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
DIELDRIN 800 

II ~AN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEIf!DE NA 
r.:AlUAA_r.I·U nI'=tDANE NA 
!lEPTAr.HI OR FPO)(lnF 400 
MI:: nuJI. rvHLOR 11000 
!norg!l!lcs (mg/kg) 
A IMINIIM 26000 
ANTIMONY I 14 I 
r!':+'""1: 
RAJ:lIIIM 1200 
CADMIUM 35 
r.A r.IIIM NA 
vMMuMIUM -n f 
[lIIel::l: 

CYANIDE 

LEAD 400 
MAGNESIUM I NA 
n'lr!'Ntr!'~I~ 

IMERCURY 0.7 
If'JICKEL 520 
POTASSIUM NA 
~FI FNIIIM 170 
~()nIlIM NA 
YANADIUM 210 
IZINC 8700 

" ..... us_ ~'a"' ........ (mglkg) 
I SULFATE 
IOTAL ORg~ r.ARRON 
ITOTAL ORGANIC IAI In~~ 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 

AB208 AB208 AB219 AB219 AB220 
AB208A-C AB208H AB219A AB219F AB220A 

1 - 3 18 - 20 1-3 13 -15 1-3 
7/13192 7/13192 719/92 719/92 719/92 

7000 1400 2800 1300 16000 

Page 8 of 16 

A4 A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 OU2 

AB220 AB221 AB221 AB224 AB224 AB228 
AB220G AB221A AB221G AB224A AB224H AB226B 
16 -18 1-3 16 -18 1-3 18 - 20 3-5 
719/92 719/92 719/92 7/13192 7/13192 7110192 

9900 4800 1700 3400 1300 2100 

9/12101 



TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

SITE: A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 A4 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil AB226 AB227 AB227 AB227 AB228 AB228 AB229 AB229 AB243 AB243 ATOO1 
SAMPLE NUMBER: Risk AB226G AB227A AB227A-C AB227G AB228A AB228F AB229A AB229H AB243A AB243B AT001A 
DEPTH (FEET): Value 16 -18 1-3 1 - 3 16 -18 1-3 13 -15 1-3 18 - 20 1-3 3-5 1 - 3 
SAMPLE DATE: 7/10192 7/13192 7/13192 7/13192 7/10192 7/10192 7/10192 7/10192 7/28192 7/28192 6/12192 

140000 10 U 11 U 11 U 10 U 11 U 10 U 13 U 12 U 11 U 2 11 U 
3500 10 U 11 U 11 U 10 U 11 U 10 U 13 U 12 U 11 U 12 U 11 U 
9000 10 U 11 U 11 U 10 U 11 U 10 U 13 U 12 U 11 U 12 U 11 U 
34000 10 U 11 U 11 U 10 U 11 U 10 U 13 U 12 U 11 U 2 11 U 

1 ,2-DICHLOROETHENE (TOTAL) 8000 10 U 11 U 11 U 10 U 11 U 10 U 13 U 12 U 21 230 11 
ACETONE 320000 6 U 7 U 6 U 35 U 11 U 12 U 6 U 7 U 69 U 10 U 10 U 
ETHYLBENZENE 200000 10 U 11 U 11 U 10 U 11 U 10 U 13 U 12 U 11 U 12 U 11 U 
TETRACHLOROETHENE 72000 10 U 11 U 0.6 10 U 11 U 10 U 13 U 12 U 11 U 2 11 U 
TOLUENE 10 U 11 U 11 U 2 U 0.7 U 10 U 13 U 12 U 11 U 12 U 11 U 

e-e 10 U 12 18 0.9 U 5 3 110 3 11 U 80 31 
10 U 11 U 11 U 10 U 11 U 10 U 13 U 12 U 11 U 12 U 11 U 

NA 3600 U 
1200000 3600 U 

NA 3600 U 
7880000 1300 

NA 5700 
NA 6600 
NA 8200 
NA 5100 
NA 5400 

570000 3600 U 
700000 1300 

NA 7300 
NA 3600 U 

58000 3600 U 
1080000 20000 
850000 3600 U 

NA 5100 
10000 3600 U 

NA 8600 
890000 14000 

NA 38300 
NA 87300 

BAP EQUIVALENTS 2000 I • 

PestlcldeslPCBs u 
4,4'-000 56000 2900 
4,4'-00E 40000 1900 
4,4'-00T 15000 36 U 
ALPHA-CHLORDANE 13000 36 
OELTf -. 'C"--__________ --'-_.....:..;N;;..A:....---'-___ -'-__ --'_ 19 U 

NA - Nl .Jilable. 
Shading indicates concentration exceeds the SRV. Page 9 of 16 9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soli 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
DIELDRIN 800 
ENDOSULFAN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEHYDE NA 
GAMMA-CHLORDANE NA 
HEPTACHLOR EPOXIDE 400 
METHOXYCHLOR 11000 
Inorganics (mg/kg) 
ALUMINUM 26000 
ANTIMONY 

1. • :""'1:::1~1 

BARIUM 1200 
CADMIUM 35 
CALCIUM NA 
CHROMIUM 71 
1M. - • . ill 1_ 

CYANIDE 62 .. 111-

LEAD 400 
MAGNESIUM NA 

I 1'1 r,1, -11.-

MERCURY 0.7 
NICKEL 520 
POTASSIUM NA 
SELENIUM 170 
SODIUM NA 
VANADIUM 210 
ZINC 8700 
Miscellaneous Parameters (mg/kg) 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDES 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 

AB226 AB227 AB227 AB227 AB228 
AB226G AB227A AB227A-O AB227G AB228A 
16 -18 1 - 3 1 - 3 16 -18 1-3 
7/10192 7/13192 7/13192 7/13192 7/10192 

4600 16000 16000 560 2000 
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A4 A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 OU2 

AB228 AB229 AB229 AB243 AB243 AT001 
AB228F AB229A AB229H AB243A AB243B AT001A 
13 -15 1 - 3 18 - 20 1 - 3 3-5 1-3 
7/10192 7/10192 7/10192 7128192 7128192 6/12192 

36 U 
36 U 
36 U 
36 U 
19 U 

30 
190 U 

3490 
2.2 U 

4.5 
90.2 

1.1 U 
14700 
15.9 

_IIIC_ 

2.7 U 
__ ... tll_ 

231 
6910 
589 

0.11 U 
13.1 
339 

0.66 U 
109 U 

19 
489 

450 16000 1600 16000 11000 16000 
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SITE: 
OPERABLE UNIT: 
LOCATION: 
SAMPLE NUMBER: 
DEPTH (FEET): 
SAMPLE DATE: 

Residential 
Soil 
Risk 
Value 

140000 
3500 
9000 
34000 

1,2-DICHLOROETHENE (TOTAL) 8000 
ACETONE 
ETHYLBENZENE 
TETRACHLOROETHENE 
TOLUENE . -. 

NA 
1200000 

NA 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
NA 

58000 
1080000 
850000 

NA 
10000 

NA 
890000 

NA 
NA 

BAP EaUIVALENTS 2000 
Pestlcldes/PCBs u 
4,4'-000 56000 
4,4'-DDE 40000 
4,4'-DDT 15000 
ALPHA-CHLORDANE 13000 
DELT' -'-IC 
'---

NA 

NA - NI. .. ilable. 
Shading indicates concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 
OU2 OU2 OU2 OU2 

SCS-40 SCS-40 SCS-42 SCS-43 
SA3-SCS-40 SA3-SCS-40-D SA3-SCS-42 SA4-SCS-43 

3-5 3-5 3-5 3-5 
5/15198 5/15198 5/15198 5/17196 

10 U 10 U 10 U 11 U 

10 U 10 U 10 U 11 U 
9 ' III 10 U 11 U 

10 U 10 U 11 U 
10 U 10 U 11 U 
10 U 10 U 11 U 

4 11 U 

360 U 380 U 340 U 23 

360 U 380 U 340 U 140 
360 U 380 U 340 U 120 
360 U 22 340 U 240 

360 U 380 U 340 U 350 U 

360 U 380 U 340 U 25 
360 U 380 U 340 U 190 
360 U 380 U 340 U 20 

360 U 380 U 340 U 84 

360 U 22 340 U 330 
360 U 22 340 U 794 
360 U 44 340 U 1147 
360 U 422.29 340 U 188.34 
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A4 A4 A4 A4 
OU2 OU2 OU2 OU2 

SCS-44 SCS-Q23 SCS-Q24 SCS-Q24 
SA4-SCS-44 SA5-SCS-Q23 SA5-SCS-Q24 SA5-SCS-Q24-D 

3-5 5 5 5 
5/17196 519/96 519/96 519196 

10 U 10 U 10 U 10 U 

10 U 10 U 10 U 10 U 
10 U 2 13 10 U 

10 U 10 U 10 U 10 U 
10 U 10 U 10 U 10 U 
10 U 10 U 10 U 10 U 
10 U 2 8 10 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 
340 U 340 U 340 U 340 U 

25 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 
18 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

340 U 340 U 340 U 340 U 

23 340 U 340 U 340 U 
43 340 U 340 U 340 U 
66 340 U 340 U 340 U 

378.218 340 U 340 U 340 U 

-
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SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soil 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
DIELDRIN 800 
ENDOSULFAN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEHYDE NA 
GAMMA-CHLORDANE NA 
HEPTACHLOR EPOXIDE 400 
METHOXYCHLOR 11000 
Inorganlcs (mglkg) 
ALUMINUM 26000 
ANTIMONY 14 I 
!.':+-"1=1~11 ,-
BARIUM 1200 
CADMIUM 35 
CALCIUM NA 
CHROMIUM 71 

I .... - :.I=I~ "-CYANIDE 62 
•• ",-

LEAD 400 
MAGNESIUM I NA. 
II'j'.!.1~(tr!1~1 If! " 

MERCURY 0.7 
NICKEL 520 
POTASSIUM NA 
SELENIUM 170 
SODIUM NA 
VANADIUM 210 
ZINC 8700 
Miscellaneous Parameters (mg/kg) 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDES 

NA - Not available. 
Shad ina indicates concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 
OU2 OU2 OU2 OU2 

SCS-40 SCS-40 SCS-42 SCS-43 
SA3-SCS-40 SA3-SCS-40-D SA3-SCS-42 SA4-SCS-43 

3-5 3-5 3-5 3-5 
5/15198 5/15198 5/15198 5/17196 

0.33 U 0.34 U 0.31 U 0.32 U 

10.8 15.1 5.7 12.7 
0.39 0.08 0.1 0.04 U 

4.5 6.3 3.1 3.9 
3.5 6.9 2.9 2.3 
0.16 0.11 U 0.18 0.11 U 

4.3 3 1.5 1.7 

0.02 U 0.02 U 0.02 U 0.02 U 
6 6.5 5.8 3.7 

14.6 14.4 9.9 7 

497 592 407 790 

11 U 11.4 U 10.2 U 10.7 U 
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A4 A4 A4 A4 
OU2 OU2 OU2 OU2 

SCS-44 SCS-023 SCS-024 SCS-024 
SA4-SCS-44 SA5-SCS-023 SA5-SCS-024 SA5-SCS-024-D 

3-5 5 5 5 
5/17196 519/96 519/96 519/96 

0.31 U 0.3 U 0.3 U 0.31 U 

3.9 7.4 5.7 7.4 
0.04 U 0.07 0.06 0.06 

2.5 8 8.9 11.2 
1.7 4.8 4.1 4.8 

0.1 U 0.1 U 0.1 U 0.1 U 

0.86 2.1 1.5 1.5 

0.02 U 0.03 U 0.03 U 0.03 U 
4.5 10 8.7 10.9 

5.5 11.3 9.1 11.9 

181000 518 844 629 

10.2 U 10.3 U 10.4 U 10.3 U 

9/12/01 



SITE: 
OPERABLE UNIT: 
LOCATION: 
SAMPLE NUMBER: 
DEPTH (FEET): 
SAMPLE DATE: 

Residential 
Soli 
Risk 
Value 

140000 
3500 
9000 
34000 

1 ,2-DICHLOROETHENE (TOTAL) 8000 
ACETONE 320000 
ETHYLSENZENE 200000 
TETRACHLOROETHENE 72000 
TOLUENE . -. 

NA 
1200000 

NA 
7880000 

NA 
NA 
NA 
NA 
NA 

570000 
700000 

NA 
NA 

58000 
1080000 
850000 

NA 
10000 

NA 
890000 

NA 
NA 

SAP EQUIVALENTS 2000 
PesticideslPCBs u 
4,4'-DDD 56000 
4,4'-DDE 40000 
4,4'-DDT 15000 
ALPHA-CHLORDANE 13000 
~-RHC NA 

NA - NI ,Iable. 
Shading InOicates concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 
OU2 OU2 OU2 OU2 

SCS-025 SCS-21 SCS-22 SCS-37 
SA5-SCS-025 SA6-SCS-21 SA6-SCS-22 SB20-SCS-037 

5 5 5 5 
519/96 519/96 519/96 5/13196 

11 U 10 U 12 U 10 U 

11 U 10 U 12 U 10 U 
3 3 12 U 10 U 

11 U 10 U 12 U 10 U 
11 U 10 U 12 U 10 U 
11 U 10 U 12 U 10 U 
11 U 2 12 U 10 U 

350 U 340 U 65 340 U 

350 U 340 U 920 340 U 
350 U 340 U 980 340 U 
350 U 340 U 940 340 U 

350 U 340 U 800 340 U 

350 U 340 U 110 340 U 
22 340 U 1000 340 U 

350 U 340 U 260 340 U 

350 U 340 U 880 340 U 

30 340 U 2100 340 U 
22 340 U 5780 340 U 
52 340 U 7945 340 U 

404.272 340 U 1523 340 U 

Pagel.:! of 16 

A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 

SCS-38 ATOO1 ATOO2 ATOO2 ATOO2 
SB20-SCS-038 ATOO1C ATOO2A ATOO2B ATOO2B-D 

5 6-8 1 - 3 3-5 3-5 
5/13196 6/12192 6/12192 6/12192 6/12192 

10 U 10 U 11 U 11 U 11 U 
10 U 11 U 11 U 11 U 
10 U 11 U 11 U 11 U 

10 U 10 U 11 U 11 U 11 U 
10 U 10 U 11 U 11 U 11 U 

8 U 7 U 9 U 7 U 
10 U 10 U 11 U 11 U 11 U 
10 U 10 U 11 U 2 2 
10 U 10 U 11 U 11 U 11 U 
10 U 3 10 35 31 

10 U 11 U 11 U 11 U 

340 U 350 U 350 U 400 U 
340 U 340 U 350 U 350 U 400 U 

340 U 350 U 350 U 400 U 
340 U 350 U 350 U 400 U 

340 U 340 U 210 350 U 400 U 
340 U 340 U 170 350 U 400 U 
340 U 340 U 210 350 U 400 U 

340 U 350 U 350 U 400 U 
340 U 340 U 210 350 U 400 U 

340 U 350 U 350 U 400 U 
340 U 340 U 350 U 350 U 400 U 
340 U 340 U 250 350 U 400 U 
340 U 340 U 350 U 350 U 400 U 

340 U 350 U 350 U 400 U 
340 U 420 350 U 400 U 
340 U 350 U 350 U 400 U 

340 U 340 U 350 U 350 U 400 U 
340 U 350 U 350 U 400 U 
340 U 350 U 350 U 400 U 

340 U 340 U 350 350 U 400 U 
340 U 340·U 1050 350 U 400 U 
340 U 340 U 1820 350 U 400 U 
340 U 340 U 406.85 350 U 400 U 

3.4 U 3.5 U 3.5 U 4 U 
3.4 U 3.5 U 3.5 U 4 U 
3.4 U 3.5 U 3.5 U 4 U 
1.7 U 1.8 U 1.8 U 2 U 
1.7 U 1.8 U 1.8 U ~ 
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SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soil 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
DIELDRIN 800 
ENDOSULFAN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEHYDE NA 
GAMMA-CHLORDANE NA 
HEPTACHLOR EPOXIDE 400 
METHOXYCHLOR 11000 
Inorganics (mg/kg) 
ALUMINUM 26000 
ANTIMONY 14 
r ... ,:~: 1-

RARIIIM 1200 
CADMIUM 35 
CALCIUM NA 

IUM 71 
(~, :.1:.1: 111_ 

C't ANIDE --I:{ I~I 

.EAD 400 
M, 11M NA 
11',r ... 'Nef ... '~I: ~1tI1_ 

MEFlCURY 0.7 
NICKEL 520 
t"u A~clIUM i'Jt\_ 
!=:I=I I=NIIIM 170 
SODIUM NA 
VANADIUM 210 
ZINC 8700 
Miscellaneous Parameters (mg/kg) 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDES 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 
OU2 OU2 OU2 OU2 

SCS-025 SCS-21 SCS-22 SCS-37 
SA5-SCS-025 SA6-SCS-21 SA6-SCS-22 SB20-SCS-037 

5 5 5 5 
519/96 519/96 519/96 5/13196 

/' 

0.32 U 0.31 U 0.37 U 0.31 U 

5.4 6.9 26.2 4 
0.07 0.04 0.22 0.05 

7.3 4.2 8.2 3 
3.9 2.4 1.3 

0.11 U 0.1 U 0.16 0.1 U 

1.7 1.3 20.4 1.1 

0.04 U 0.03 U 0.04 U 0.02 U 
7.6 5.6 14.7 3.5 

10.6 12.2 53.2 6 

676 4.14 15.5 59.3 

10.7 U 10.2 U 12.3 U 12.5 
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A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 

SCS-38 ATOO1 ATOO2 ATOO2 ATOO2 
SB20-SCS-038 ATOO1C ATOO2A ATOO2B ATOO2B-D 

5 6-8 1-3 3-5 3-5 
5/13196 6/12192 6/12192 6/12192 6/12192 

3.4 U 3.5 U 3.5 U 4 U 
3.4 U 3.5 U 3.5 U 4 U 
3.4 U 3.5 U 3.5 U 4 U 
3.4 U 3.5 U 3.5 U 4 U 
1.7 U 1.8 U 1.8 U 2 U 
1.7 U 1.8 U 1.8 U 2 U 
17 U 18 U 18 U 20 U 

1520 6260 4350 5050 
0.31 U 2.1 U 2.2 U 2.2 U 2.2 U 

0.62 U 2.9 6.5 5.9 
10.4 10.3 U 146 228 165 
0.04 1U 1.1U 1.1U 1.1 U 

23200 5630 10300 4290 
3.5 5.7 13.7 12.2 10.4 
8.1 4.1 U 23.2 9.3 10.9 

0.1 U 2.6 U 2.8 U 2.8 U 2.8 U 
4370 _I 

1.5 1.6 9.4 6.8 7.5 
4730 :J 4180 5530 3290_ 
185 1370 

0.02 U 0.1 U 0.11 U 0.11 U 0.11 U 
9.9 8.2, U 18 14.2 13.9 

146 379 322 582 
0.62 U 0.67 U 0.67 U 0.67 U 
103 U 111 U 111 U 111 U 
10.3 U 26.1 21.3 21.1 

11.7 8.5 3~ ~4.7 24.3 

247 
870 13000 12000 10000 

10.4 U 
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TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

SITE: A4 A4 A4 A4 A4 A4 A4 A4 A4 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil ATOO3 ATOO3 ATOO4 ATOO4 ATOO5 ATOO5 ATOO5 ATOO6 ATOO6 
SAMPLE NUMBER: Risk ATOO3A ATOO3B ATOO4A ATOO4B ATOO5A ATOO5C ATOO5C-D ATOO6A ATOO6B 
DEPTH (FEET): Value 1-3 3-5 1-3 3-5 1 - 3 6-8 6-8 1-3 3-5 
SAMPLE DATE: 6/16192 6/16192 6/16192 6/16192 6/16192 6/16192 6/16192 6/17192 6/17192 

140000 11 U 0.8 11 U 2 11 U 12 U 12 U 11 U 11 U 
3500 11 U 14 U 11 U 2 11 U 12 U 12 U 11 U 11 U 
9000 11 U 14 U 11 U 7 11 U 12 U 12 U 11 U 11 U 

34000 11 U 14 U 11 U 13 U 11 U 12 U 12 U 11 U 11 U 
1,2-DICHLOROETHENE (TOTAL) 8000 22 25 140 570 1 1 2 11 U 11 U 
ACETONE 320000 11 U 14 U 11 U 22 U 11 U 12 U 12 U 11 U 8 U 
ETHYLBENZENE 200000 11 U 14 U 11 U 72 11 U 12 U 12 U 11 U 11 U 
TETRACHLOROETHENE 72000 11 U 28 11 U 2700 11 U 12 U 0.9 11 U 11 U 
TOLUENE 3 U 8 U 1 U 20 16 17 2 U 11 U 5 U 

38 290 1 ' III 10 8 11 5 11 U 
11 U 14 U 2 U 2000 11 U 12 U 12 U 11 U 11 U 

NA 750 U 460 U 170 4100 U 370 U 390 U 400 U 730 U 400 U 
1200000 750 U 460 U 79 4100 U 370 U 390 U 400 U 730 U 400 U 

NA 750 U 460 U 370 U 4100 U 370 U 390 U 400 U 730 U 400 U 
7880000 200 460 U 130 4100 U 370 U 390 U 400 U 360 400 U 

NA 890 460 U 530 4100 U 130 390 U 400 U 1100 400 U 
NA 810 460 U 480 4100 U 370 U 390 U 400 U 1100 400 U 
NA 1000 460 U 600 4100 U 150 390 U 400 U 1200 400 U 
NA 360 460 U 270 4100 U 370 U 390 U 400 U 730 400 U 
NA 800 460 U 340 4100 U 100 390 U 400 U 810 400 U 

570000 750 U 460 U 370 U 7200 370 U 390 U 400 U 730 U 400 U 
700000 160 460 U 87 4100 U 370 U 390 U 400 U 200 400 U 

NA 960 460 U 600 4100 U 130 390 U 400 U 1300 400 U 
NA 750 U 460 U 370 U 4100 U 370 U 390 U 400 U 730 U 400 U 

58000 750 U 460 U 55 4100 U 370 U 390 U 400 U 730 U 400 U 
1080000 2100 460 U 1300 4100 U 250 390 U 400 U 2800 400 U 
850000 750 U 460 U 110 4100 U 370 U 390 U 400 U 730 U 400 U 

NA 240 460 U 290 4100 U 370 U 390 U 400 U 600 400 U 
10000 750 U 460 U 370 U 4100 U 370 U 390 U 400 U 730 U 400 U 

NA 1200 460 U 850 4100 U 130 390 U 400 U 1500 400 U 
890000 2000 460 U 1100 4100 U 220 390 U 400 U 2400 400 U 

NA 4700 460 U 2840 4100 U 510 390 U 400 U 6110 400 U 
NA 10560 460 U 6569 4100 U 1110 390 U 400 U 13900 400 U 

BAP EQUIVALENTS 2000 1406.96 460 U 811 4100 U 417.63 390 U 400 U 1764.4 400 U 
PesticldeslPCBs u 
4,4'-DDD 56000 24 4.6 U 240 41 U 17 3.9 U 4 U 300 4 U 
4,4'-DDE 40000 52 4.6 U 310 74 31 3.9 U 4 U 660 4 U 
4,4'-DDT 15000 18 4.6 U 67 93 63 3.9 U 4 U 1400 4 U 
ALPHA-CHLORDANE 13000 1.9 U 2.4 U 19 U 21 U 1.9 U 2 U 2 U 19 U 2 U 
DELTA-RHC NA 1.9 U 2.4 U 19 II 25 1.9 U 2 U 2 U 19 U 2 U - -

NA - Nt ,able. 
Shading Irlulcates concentration exceeds the SRV. Page 10 of 16 9/12101 



SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soil 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
DIELDRIN 800 
ENDOSULFAN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEHYDE NA 
GAMMA-CHLORDANE NA 
HEPTACHLOR EPOXIDE 400 
METHOXYCHLOR 11000 

• (mg/kg) 
IALUMINUM 26000 
ANTIMONY 14 

1:""1: ,11_ 
BARIUM 1200 
CADMIUM 35 
:ALCIUM NA 

CHROMIUM 71 
I",el:.l:.l:::l:, 

[yYANIDE I 

Po ILEAD 
IMAGNESIUM NA 
"',',H[Cf~'~I: !IIU_ 

IMFRr.UR'( 0.7 
INICKEL 520 
lPOTAS§IUM NA 
I!=:FI FMIIIM 170 
IsnnlllM NA 
IVANADIUM 210 
I?INC 8700 
Miscellaneous Parameters (mg/kg) 
SULFATE 
TOTAL ORGANIC CARBON 
TOTAL ORGANIC HALIDES 

NA - Not available. 
Sh1'lrlinn inrlir.1'Ites concentration exceeds the SRV. 

TABLE 4 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 • SUBAREA A4 
NIROP FRIDLEY, MINNESOTA 

A4 A4 A4 A4 A4 
OU2 OU2 OU2 OU2 OU2 

ATOO3 ATOO3 ATOO4 ATOO4 ATOO5 
ATOO3A ATOO3B ATOO4A ATOO4B ATOO5A 

1-3 3·5 1·3 3·5 1 ·3 
6/16192 6116192 6/16192 6/16192 6/16192 
3.7 U 4.6 U 37 U 41 U 3.7 U 
3.7 U 4.6 U 37 U 41 U 3.7 U 
3.7 U 4.6 U 37 U 41 U 3.7 U 
3.7 U 4.6 U 37 U 41 U 7.1 
1.9 U 2.4 U 19 U 21 U 1.9 U 
1.9 U 2.4 U 19 U 21 U 1.9 U 
19 U 24 U 190 U 210 U 19 U 

4110 6830 4360 4380 4840 
ggu 2.6 U_ 2.2 U .~ U 2.2_J.! 

4.1 2.9 3.6 4.6 4.3 
85.7 109 97.3 119 126 

1.1 U 1.3 U 1.1 U 1.2 U 1.1 U 
4340 10500 14800 16300 11800 
-.10.8 13.3 18.9 14.1 13·1 
31.5 13.6 90.4 25.5 24.2 

A4 
OU2 

ATOO5 
ATOO5C 

6·8 
6/16192 
3.9 U 
3.9 U 
3.9 U 
3.9 U 
2 U 
2 U 
20 U 

3050 
2.4 U 

0.72 U 
29.4 

1.2 U 
27700 

9.3 
5.2 

2.8 U 3.2 U ~8U 2.9. 2.8 U ~.U 

123 9.7 54.7 36.2 33.4 3.4 
1750 2070 5050 3740 5880 7580 
859 222 635 1340 1390 

~1 U O.13_J.! 0.11 U ..Q.12 U 0.11 U 0.12 U 
11.1 18.7 18.5 13.6 19 9.6 U 
g02 128 U 414 280 334 120 U 

0.67 U 0.77 U 0.66 U 0.7 U 0.66 U 0.72 U 
-.111 U 128 U 110 U 117 U 110 U ·120 U 

16.8 20.3 20.3 21.7 17.6 22.8 
62.3 30.6 87.4 ~.3 39.6 14.9 

16000 12000 13000 16000 3700 1600 
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A4 A4 A4 
OU2 OU2 OU2 

ATOO5 ATOO6 ATOO6 
ATOO5C·D ATOO6A ATOO6B 

6·8 1 ·3 3·5 
6/16192 6/17192 6/17192 

4 U 37 U 4 U 
4 U 37 U 4 U 
4 U 37 U 4 U 
4 U 37. U 4 U 
2 U 19 U 2 U 
2 U 19 U 2 U 
20 U 190 U 20 U 

2590 3760 2690 
2.4 U 2.2 U 2.3 U. 

0.71 U 3.7 0.68 U 
38.3 70.4 31.3 

1.2 U 1.1 U 1.1 U 
28700 10300 6010 

_9_ 8.2 
6.1" 4.5 U 
3 U I 4.6 2.8 U 

5010 
3.1 54.9 3.6 

7760 3840 3040 
525 213 

0.t2 U 0.11!J.. 0.11 U 
12.5 12.7 9 U 

1t8 U 413 113U 
0.71 U 0.65 U 0.68 U 
118 U 109 U 113 U 

23 13.9 13.8 
14.5 298 15.3 

2400 13000 1900 
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SITE: 
OPERABLE UNIT: Residential 
LOCATION: Soli 
SAMPLE NUMBER: Risk 
DEPTH (FEET): Value 
SAMPLE DATE: 
Volatile Organics (ug/kg) 
1,1-DICHLOROETHANE 34000 
1,2-DICHLOROETHENE (TOTAL) 8000 
ACETONE 320000 
TETRACHLOROETHENE 72000 
TRICHLOROETHENE 29000 
Semlvolatlle Organics (ug/kg) 
ANTHRACENE 7880000 
BENZO(A)ANTHRACENE NA 
BENZO(A)PYRENE NA 
BENZO(B)FLUORANTHENE NA 
BENZO(G,H,I)PERYLENE NA 
BENZO(K)FLUORANTHENE NA 
CARBAZOLE 700000 
CHRYSENE NA 
FLUORANTHENE 1080000 
FLUORENE 850000 
INDENO(1,2,3-CD)PYRENE NA 
PHENANTHRENE NA 
PYRENE 890000 
TOTALCPAH NA 
TOTALPAH NA 
BAP EQUIVALENTS 2000 
PesticideslPCBs (ug/kg) 
4,4'-DDD 56000 
4,4'-DDE 40000 
4,4'-DDT 15000 
ALPHA-CHLORDANE 13000 
ENDOSULFAN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEHYDE NA 
Inorganlcs (mg/kg) 
ALUMINUM 26000 
ANTIMONY 14 
ARSENIC 10 
BARIUM 1200 
CALCIUM NA 
CHROMIUM 71 
COPPER 100 
1I:£e III 

LEAD 400 
~nf\lESIUM I NA I 

NA - Nt lable. 
Shading indicates concentration exceeds the SRV. 

B1 
OU2 

BB001 
BB001A 

1 - 3 
6/15192 

1 
11 U 
11 U 
11 U 
11 U 
11 U 

340 U 
140 
120 
140 

340 U 
98 

340 U 
180 
340 

340 U 
340 U 

170 
310 
678 
1498 

336.16 

26 
37 
11 

1.8 U 
3.4 U 
3.4 U 
3.4 U 

2810 
2.2 U 

3 
74.8 
2930 

6 
16.6 

TABLES 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA B1 
NIROP FRIDLEY, MINNESOTA 

B1 B1 B1 B1 B1 
OU2 OU2 OU2 OU2 OU2 

BB001 BB001 BB002 BB002 BB002 
BB001B BB001C BB002B BB002G BB002G-D 

3-5 6-8 3-5 16 -18 16 -18 
6/15192 7nt92 6/15192 6/15192 6/15192 

11 U 170 U 2 10 U 10 U 
11 U 120 160 10 U 10 U 
37 U 2600 12 U 10 U 10 U 
11 U 170 U 12 U 10 U 10 U 
11 U 170 U 4 10 U 10 U 

370 U 970 U 89 350 U 370 U 
370 U 970 U 300 350 U 370 U 
370 U 970 U 270 350 U 370 U 
370 U 970 U 340 350 U 370 U 
370 U 970 U 380 U 350 U 370 U 
370 U 970 U 240 350 U 370 U 
370 U 970 U 380 U 350 U 370 U 
370 U 970 U 380 350 U 370 U 
370 U 200 770 350 U 370 U 
370 U 970 U 380 U 350 U 370 U 
370 U 970 U 380 U 350 U 370 U 
370 U 970 U 440 350 U 370 U 
370 U 190 640 350 U 370 U 
370 U 970 U 1530 350 U 370 U 
370 U 390 3469 350 U 370 U 
370 U 970 U 545.78 350 U 370 U 

3.7 U 9.7 U 180 3.5 U 3.7 U 
3.7 U 9.7 U 160 3.5 U 3.7 U 
3.7 U 9.7 U 160 3.5 U 3.7 U 
1.9 U 5 U 2 U 1.8 U 1.9 U 
3.7 U 9.7 U 7.7 3.5 U 3.7 U 
3.7 U 9.7 U 4.7 3.5 U 3.7 U 
3.7 U 9.7 U 5.9 3.5 U 3.7 U 

1890 1790 4370 1900 1160 
2.5 U 7 U 2.3 U 2.2 U 2.1 U 

1.2 9.4 2.9 0.66 U 0.64 U 
22.5 38.4 75.6 11 U 10.7 U 
682 25500 18500 10300 10700 

4 7 U 12.8 4.7 3.3 
5.1 U 14 U 43.1 8.4 4.3 U 

'1!1I_ 4280 3730 _I',. ... ". 3650 2700 
14.8 2.6 2.1 U 37 3.5 3.3 
1500 720 1840 7230 3830 3620 
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B1 B1 B1 B1 B1 
OU2 OU2 OU2 OU2 OU2 

BB003 BB003 BB202 BB204 BB204 
BB003A BB003D BB202B BB204A BB204G 

1 - 3 8 -10 3-5 1 - 3 16 -18 
6/16192 6/16192 7/16192 7/16192 7/16192 

11 U 12 U 12 U 11 U 10 U 
11 U 12 U 12 U 11 U 10 U 
11 U 100 U 11 U 9 U 1500 
11 U 12 U 12 U 11 U 14 
11 U 12 U 12 U 11 U 27 

380 U 450 U 
380 U 450 U 
380 U 450 U 
380 U 450 U 
380 U 450 U 
380 U 450 U 
380 !.I 450 U 
380 U 450 U 

110 450 U 
380 U 450 U 
380 U 450 U 
380 U 450 U 

110 450 U 
380 U 450 U 

220 450 U 
380 U 450 U 

3.8 U 4.5 U 
3.8 U 4.5 U 

8.2 4.5 U 
2 U 2.3 U 

3.8 U 4.5 U 
3.8 U 4.5 U 

5.8 4.5 U 

4580 3440 
2.3 U 2.7 U 

2.6 4.4 
74.9 30.3 
4410 3030 
8.8 11 
19.2 7.6 

_t'.~,:{, , .':.-
14.4 4.3 

I 2370 I 1540 I -
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SITE: 
OPERABLE UNIT: 
LOCATION: 
SAMPLE NUMBER: 
DEPTH (FEET): 
SAMPLE DATE: 

Residential 
Soli 
Risk 

Value 

MANGANESE 1400 
NICKEL 520 
POTASSIUM NA 
SELENIUM 170 
SODIUM NA 
VANADIUM 210 
ZINC 
Miscellaneous Parameters 
TOTAL ORGANIC CARBON 

NA - Not available. 
Shadino indicates concentration exceeds the SRV. 

B1 
OU2 

BB001 
BB001A 

1-3 
6/15192 

977 
9.9 
193 

0.65 U 
108 U 
10.8 
25.1 

TABLES 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA B1 
NIROP FRIDLEY, MINNESOTA 

B1 B1 B1 B1 B1 
OU2 OU2 OU2 OU2 OU2 

BB001 BB001 BB002 BB002 BB002 
BB001B BB001C BB002B BB002G BB002G-D 

3-5 6-8 3-5 16 -18 16 -18 
6/15192 7nt92 6/15192 6/15192 6/15192 

275 152 1350 91.8 55.6 
10.2 U 28.1 U 10.4 13.8 9.2 
127 U 1000 U 465 110 U 107 U 
0.76 U 2.1 U 0.7 U 0.66 U 0.64 U 
127 U 536 116 U 110 U 107 U 
12.7 U 35.1 U 20.4 11 U 10.7 U 

6.6 14 U 49.6 12.4 9.1 
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B1 B1 B1 B1 B1 
OU2 OU2 OU2 OU2 OU2 

BB003 BB003 BB202 BB204 BB204 
BB003A BB003D BB202B BB204A BB204G 

1-3 8 -10 3-5 1 - 3 16 -18 
6/16192 6/16192 7/16192 7/16192 7/16192 

670 156 
12.2 10.8 U 
389 269 

0.68 U 0.81 U 
113 U 135 U 
18.4 24.6 
32.9 14.4 
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SITE: B1 
OPERABLE UNIT: .Residential OU2 
LOCATION: Soil BB205 
SAMPLE NUMBER: Risk BB205A 
DEPTH (FEET): Value 1 - 3 
SAMPLE DATE: 7/16192 
Volatile 0lJlanics (ug/~ 
1,1-DICHLOROETHANE 34000 12 U 
1,2-DICHLOROETHENE (TOTAL) 8000 12 U 
ACETONE 320000 12 U 
TETRACHLOROETHENE 72000 12 U 
TRICHLOROETHENE . 29000 12-iT 
Semlvolatile Organics (ug/kg) 
ANTHRACENE 7880000 
BENZO(A)ANTHRACENE NA 
BENZO(A)PYRENE NA 
BENZO(B)FLUORANTHENE NA 
BENZO(G,H,I)PERYLENE NA 
BENZO(K)FLUORANTHENE NA 
CARBAZOLE 700000 
CHRYSENE NA 
FLUORANTHENE 1080000 
FLUORENE 850000 
INDENO(1,2,3-CD)PYRENE NA 
PHENANTHRENE NA 
PYRENE 890000 
TOTAL CPAH NA 
TOTALPAH NA 
BAP EQUIVALENTS 2000 
PesticideslPCBs (ug/kg) 
4,4'-DDD 56000 
4,4'-DDE 40000 
4,4'-DDT 15000 
ALPHA-CHLORDANE 13000 
ENDOSULFAN SULFATE NA 
ENDRIN 8000 
ENDRIN ALDEHYDE NA 
Inorganics (mg/kg) 
ALUMINUM 26000 
ANTIMONY 14 
ARSENIC 10 
BARIUM 1200 
CALCIUM NA 
CHROMIUM 71 
COPPER 100 -. 111-

LEAD 400 I 
M' -'IESIUM 
'-

NA 

NA - NL .ilable. 
Shadinq indicates concentration exceeds the SRV. 

TABLE 5 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA B1 
NIROP FRIDLEY, MINNESOTA 

B1 B1 B1 B1 B1 
OU2 OU2 OU2 OU2 OU2 

BB205 BB206 BB206 BB206 BT001 
BB205G BB206A BB206A-D BB206G BT001A 
16 -18 1-3 1-3 16 -18 1 - 3 
7/16/92 7117192 7/17192 7/17192 6/18192 

11 U 14 U 11 U 11 U 11 U 
11 U 14 U 11 U 11 U 11 U 
130 210 240 170 5 U 

11 U 14 U 11 U 11 U 11 U 
11 U 14 U 11 U 11 U 11 U 

150 
450 
450 
490 
290 
380 
77 
500 
990 
51 

310 
580 
810 
2580 
5400 
759.3 

63 
52 
78 
4.8 

3.6 U 
5.1 

3.6 U 

2430 
2.3 
2.1 
44.1 

15200 
6.6 
19.1 
6020 
19.4 
5380 
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B1 B1 B1 
OU2 OU2 OU2 

BT001 BT002 BT002 
BT001B BT002A BT002B 

3-5 1-3 3-5 
6/18192 6/17192 6/17192 

11 U 12 U 15 U 
11 U 12 U 15 U 
11 U 9 U 20 U 
11 U 12 U 15 U 
11 U 12 U 15 U 

360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 0 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 
360 U 390 U 480 U 

3.6 U 3.9 U 4.8 U 
3.6 U 3.9 U 4.8 U 
3.6 U 3.9 U 4.8 U 
1.9 U 2 U 2.5 U 
3.6 U 3.9 U 4.8 U 
3.6 U 3.9 U 4.8 U 
3.6 U 3.9 U 4.8 U 

3400 3380 4170 
2.2 U 2.3 U 3.1 U 

2.7 2.5 5.8 
70.2 61.4 197 
2730 6150 11800 
6.2 6.5 8.5 
8.5 11.6 9 

_:1"",.1 '.I~:I""'~ 
I 6.8 5.3 8.6 

1290 2440 2400 -

9/12/01 



SITE: B1 
OPERABLE UNIT: Residential OU2 
LOCATION: Soli BB205 
SAMPLE NUMBER: Risk BB205A 
DEPTH (FEET): Value 1-3 
SAMPLE DATE: 7/16192 
MANGANESE 1400 
NICKEL 520 
POTASSIUM NA 
SELENIUM 170 
SODIUM NA 
VANADIUM 210 
ZINC 8700 
Miscellaneous Parameters m 
TOTAL ORGANIC CARBON 

NA - Not avaiiable. 
Shading indicates concentration exceeds the SRV. 

TABLE 5 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA B1 
NIROP FRIDLEY, MINNESOTA 

B1 B1 B1 B1 B1 
OU2 OU2 OU2 OU2 OU2 

BB205 BB206 BB206 BB206 BT001 
BB205G BB206A BB206A-D BB206G BT001A 
16 -18 1-3 1 - 3 16 -18 1-3 
7/16192 7/17192 7/17192 7/17192 6/18192 

302 
8.6 U 
247 

0.64 U 
107 U 
10.7 U 

42.7 

Page 4 of 4 

B1 B1 B1 
OU2 OU2 OU2 

BT001 BT002 BT002 
BT001B BT002A BT002B 

3-5 1-3 3-5 
6/18192 6/17192 6/17192 

691 616 .1 

8.8 U 9.1 17.2 
110 U 157 264 
0.66 U 0.68 U 1.3 
110 U 114 U 153 U 
11.4 12.3 15.3 U 
22.8 21.7 25.1 

9/12101 



SITE: 
OPERABLE UNIT: 
LOCATION: 
SAMPLE NUMBER: 
DEPTH (FEET): 
SAMPLE DATE: 

Residential 
Soil 
Risk 

Value 

NA 
NA 
NA 

1080000 
890000 

NA 
NA 

2000 

56000 
40000 
15000 

26000 
10 

1200 
NA 
71 
100 

IRON 7000 
LEAD 400 
MAGNESIUM NA 
MANGANESE 1400 
NICKEL 520 
POTASSIUM NA 
VANADIUM 210 
ZINC 8700 
Miscellaneous Parameters m 
TOTAL ORGANIC CARBON 

NA - Nl .lIable. 
Shading indicates concentration exceeds the SRV. 

B2 
OU2 

'BT003 
BT003A 

1 - 3 
6/18192 

TABLE 6 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA B2 
NIROP FRIDLEY, MINNESOTA 

B2 
OU2 

BT003 
BT003D 

8 -10 
6/18192 

B2 
OU2 

BT004 
BT004A 

1 - 3 
6/18192 

64 
130 
68 
86 
96 

262 
444 

399.268 

11 
18 
3.7 

3960 
2.4 
93.9 
7220 
7.8 
11.5 
•• I 

12 
2870 
747 
14.1 
246 
13.8 
31.8 

B2 
OU2 

BT004 
BT004D 

8 -10 
6/18192 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

3.6 U 
3.6 U 
3.6 U 

1110 
1.8 

11 U 
1160 
2.7 

4.4 U 
3330 

2 
703 
29.7 

8.8 U 
110 U 
11 U 
30.5 

B2 
OU2 

BT004 
BT004D-D 

8 -10 
6/18192 

390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U' 

3.9 U 
3.9 U 
3.9 U 

1440 
3 

11.5 U 
1420 
3.9 

4.6 U 
3940 
2.1 
823 
49.3 

9.2 U 
1000 U 
11.5 U 

49.9 

Page 1 of 1 9/12101 



TABLE 7 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA D 
NIROP FRIDLEY, MINNESOTA 

SITE: D D D D D D D D D D D D 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil DB029 DB029 DB029 DB030 DB030 DB031 DB031 DB032 DB032 DB033 DB033 DB034 
SAMPLE NUMBER: Risk DB029A DB029E DB029E-D DB030A DB030E DB031A DB031F DB032A DB032C DB033A DB033E DB034A 
DEPTH (FEET): Value 1-3 10 -12 10 -12 1 - 3 10 -12 1-3 13 -15 1-3 6-8 1 - 3 10 -12 1-3 
SAMPLE DATE: 6/11192 6/11192 6/11192 6/12192 6/12192 6/11192 6/11192 6/11192 6/11192 7n192 7n192 7n192 

140000 0.8 10 U 10 U 11 U 10 U 11 U 53 U 11 U 11 U 12 U 13 U 11 U 
320000 11 U 130 160 7 U 140 22 U 82 U 4 U 11 U 15 U 470 6 U 
72000 2 10 U 10 U 11 U 10 U 11 U 9 11 U 11 U 1 11 2 
29000 9 10 U 10 U 11 U 10 U 11 U 53 U 11 U 11 U 12 U 46 7 

7880000 85 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 520 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 980 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 1600 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 990 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 760 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 

700000 84 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 860 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 310 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 

1080000 680 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 170 370 U 370 U 
NA 840 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 220 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 

890000 960 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 140 370 U 370 U 
NA 5870 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
NA 8805 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 310 370 U 370 U 

2000 1594.46 340 U 340 U 370 U 340 U 370 U 3600 U 370 U 350 U 380 U 370 U 370 U 
PesticideslPCBs 
4,4'-000 56000 29 7.4 3.4 U 3.7 U 3.4 U 70 3.6 U 3.7 U 3.5 U 21 3.7 U 3.7 U 
4,4'-00E 40000 17 26 3.4 U 3.7 U 3.4 U 140 3.6 U 3.7 U 3.5 U 130 3.7 U 26 
4,4'-00T 15000 84 19 3.4 U 6.3 3.4 U 81 3.6 U 3.7 U 3.5 U 200 3.7 U 20 
DIELDRIN 800 16 3.4 U 3.4 U 3.7 U 3.4 U 3.7 U 3.6 U 3.7 U 3.5 U 3.8 U 3.7 U 3.7 U 
ENORIN 8000 15 3.4 U 3.4 U 3.7 U 3.4 U 3.7 U 3.6 U 3.7 U 3.5 U 3.8 U 3.7 U 3.7 U 

26000 3850 1850 1570 5090 1670 4600 1770 5420 2470 3160 3080 3560 
10 1.2 1 1 2.7 0.88 2.4 0.94 6 1.5 3.5 1.8 2.6 

1200 124 10.3 U 10.4 U 71.4 10.3 U 74 16.6 93.2 20.7 129 56.3 43.8 
35 4.3 1 U 1 U 1.1 U 1 U 1.1 U 1.1 U 1.1U 1.1 U 1.2 U 1.1U 1.1 U 
NA 11000 4400 3420 9120 3420 3060 6650 13400 15000 23900 5080 4840 
71 43.2 4.8 5 10.6 3 11.8 7 13.9 6.6 8.8 7.7 7.1 

2000 11 10.3 U 10.4 U 10.8 U 10.3 U 11 U 10.5 U 11 U 10.7 U 11.6 U 11.2 U 11.2 U 
COPPER 100 937 7.3 7.3 19.2 5.6 59.4 22.7 46.4 9.9 33.9 14.5 8 
IRON 7000 30100 4490 3890 I II 4050 III 5550 • II 6610 5870 
LEAD 1.4 1.1 11 1 17.5 4.1 19.5 2.2 6.4 
MAGNESIUM 1950 1690 2830 1430 1600 2500 6250 5410 1300 

94.8 98.8 345 66.5 367 156 604 167 168 
NICKEL 8.3 U 8.3 U 11.9 8.3 U 10.5 8.4 U 15.4 8.5 U 8.9 U 

NA - Not available. 
Shading indicates concentration exceeds the SRV. Page 1 of 4 9/12101 



SITE: D 
OPERABLE UNIT: Residential OU2 
LOCATION: Soli DB029 
SAMPLE NUMBER: Risk DB029A 
DEPTH (FEET): Value 1-3 
SAMPLE DATE: 6/11192 
POTASSIUM NA 509 
SODIUM NA 251 
VANADIUM 210 21.2 
ZINC 8700 325 
Miscellaneous Parameters (mglkg) 
TOTAL ORGANIC CARBON NA I 16000 

NA - NI. .ilable. 
8h~rlinn inrlic~tf'!,; cnncentratinn exceeds the SRV. 

TABLE 7 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA D 
NIROP FRIDLEY, MINNESOTA 

D D D D D 
OU2 OU2 OU2 OU2 OU2 

DB029 DB029 DB030 DB030 DB031 
DB029E DB029E-D DB030A DB030E DB031A 
10 -12 10 -12 1-3 10 -12 1-3 
6/11192 6/11192 6/12192 6/12192 6/11192 

152 104 281 103 U 315 
107 104 U 108 U 103 U 110 U 
12.3 13.2 20.8 10.7 21.3 
9.3 10.3 40.2 7.3 28.5 

150 150 16000 220 16000 

Page 2 of 4 

D D D D D D 
OU2 OU2 OU2 OU2 OU2 OU2 

DB031 DB032 DB032 DB033 DB033 DB034 
DB031F DB032A DB032C DB033A DB033E DB034A 
13 -15 1-3 6-8 1-3 10 -12 1-3 
6/11192 6/11192 6/11192 7n192 7n192 7n192 

227 443 282 1000 U 1000 U 1000 U 
105 U 110 U 111 116 U 112 U 112 U 
13.6 21.4 16 13.9 13.6 11.6 
12.9 86.3 17 30 21.1 17.8 

1200 2000 1800 16000 13000 16000 

9/12/01 



SITE: 0 
OPERABLE UNIT: Residential OU2 
LOCATION: Soli OB034 
SAMPLE NUMBER: Risk OB034C 
DEPTH (FEET): Value 6-8 
SAMPLE DATE: 7nJ92 

140000 2 
320000 1400 
72000 10 
29000 63 

7880000 380 U 
NA 380 U 
NA 380 U 
NA 380 U 
NA 380 U 
NA 380 U 

700000 380 U 
NA 380 U 
NA 380 U 

1080000 380 U 
NA 380 U 
NA 380 U 

890000 380 U 
NA 380 U 
NA 380 U 

2000 380 U 
PesticideslPCBs u 
4,4'-DDD 56000 3.8 U 
4,4'-DDE 40000 4.8 
4,4'-DDT 15000 5.4 
DIELDRIN 800 3.8 U 
ENDRIN 8000 3.8 U 

26000 4940 
10 2.8 

1200 73.6 
35 1.2 U 
NA 5480 
71 9.2 

2000 11.5 U 
COPPER 100 ~ 
IRON 7000 11100 
LEAD 
MAGNESIUM 

NICKEL 

NA - Not available. 
Sh:'lriinn inriic:'ltp'l crmcpntration exceeds the SRV. 

10.3 
2610 
631 
13.8 

TABLE 7 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA 0 
NIROP FRIDLEY, MINNESOTA 

0 0 0 0 0 0 
OU2 OU2 OU2 OU2 OU2 OU2 
B97 B97 CB-13 CB-13 CB-20 CB-20 

B97(12-16) B97(16-20) CB13-97(00-04) CB13-97(04-08) CB20-97(00-04) CB20-97(04-08) 
12 -16 16-20 0-4 4-8 0-4 4-8 
6/13197 6/13197 6/13197 6/13197 6/13197 6/13197 

20 U 20 U 20 U 20 U 20 U 20 U 
60 U 60 U 60 U 60 U 60 U 60 U 
25 U 25 U 25 U 43 J 25 U 25 U 
20 U 20 U 20 U 140 20 U 20 U 

25 U 25 U 25 U 25 U 25 U 25 U 

Page 3 of 4 9112/01 



SITE: 0 
OPERABLE UNIT: Residential OU2 
LOCATION: Soli OB034 
SAMPLE NUMBER: Risk OB034C 
DEPTH (FEET): Value 6-8 
SAMPLE DATE: 7nJ92 
POTASSIUM NA 1000 U 
SODIUM NA 115 U 
VANADIUM 210 16.6 
ZINC 8700 26.3 
Miscellaneous Parameters (mg/kg) 
TOTAL ORGANIC CARBON NA I 16000 I 

NA - Nl .ilable. 
Shading indicates concentration exceeds the SRV. 

TABLE 7 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA 0 
NIROP FRIDLEY, MINNESOTA 

0 0 0 0 
OU2 OU2 OU2 OU2 
B97 B97 CB-13 CB-13 

B97(12-16) B97(16-20) CB13-97(00-04) CB13-97(04-08) 
12 -16 16 - 20 0-4 4-8 
6113197 6/13197 6/13197 6/13197 

I I 

Page 4 of 4 

0 0 
OU2 OU2 

CB-20 CB-20 
CB20-97(00-04) CB20-97(04-08) 

0-4 4-8 
6/13197 6/13197 

9/12101 



TABLE 8 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA E 
NIROP FRIDLEY, MINNESOTA 

SITE: E E E E E E E E E E E E 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soil EB001 EB001 EB002 EB002 EB003 EB003 EB004 EB004 EB203 EB203 EB206 EB206 
SAMPLE NUMBER: Risk EB001A EB001E EB002A EB002D EB003A EB003F EB004A EB004D EB203A EB203B EB206A EB206E 
DEPTH (FEET): Value 1-3 10 -12 1-3 8 -10 1-3 13 -15 1-3 8 -10 1 - 3 3-5 1-3 10 -12 
SAMPLE DATE: 6/16192 6/16192 6/16192 6/16192 6/18192 6/18192 6/18192 6/18192 7121192 7121192 7/17192 7/17192 

8000 53 U 28 U 11 U 10 U 11 U 11 U 4 11 U 11 U 11 U 11 U 10 U 
320000 23 U 28 U 11 U 10 U 19 U 42 U 120 120 13 U 14 U 11 U 48 U 
72000 53 U 28 U 11 U 10 U 11 U 0.7 11 U 3 11 U 2 11 U 10 U 
29000 53 U 3 11 U 2 11 U 2 3 0.6 31 27 8 10 U 

1200000 140 380 U 55 340 U 390 U 340 U 380 350 U 
7880000 320 380 U 130 340 U 390 U 340 U 860 120 

NA 1300 380 U 460 340 U 390 U 340 U 3300 100 
NA 1200 380 U 460 340 U 390 U 340 U 2900 140 
NA 1500 380 U 510 340 U 390 U 340 U 3400 170 
NA 870 380 U 300 340 U 390 U 340 U 2000 400 
NA 900 380 U 340 340 U 390 U 340 U 2000 83 

700000 250 380 U 82 340 U 390 U 340 U 200 350 U 
NA 1500 380 U 530 340 U 390 U 340 U 3400 140 

58000 50 380 U 370 U 340 U 390 U 340 U 160 350 U 
1080000 3700 380 U 1200 340 U 390 U 340 U 7600 260 
850000 130 380 U 370 U 340 U 390 U 340 U 390 350 U 

NA 790 380 U 300 340 U 390 U 340 U 1800 350 U 
NA 1800 380 U 610 340 U 390 U 340 U 3100 150 

890000 3200 380 U 1000 340 U 390 U 340 U 6600 300 
NA 7190 380 U 2600 340 U 390 U 340 U 16800 633 
NA 17220 380 U 5895 340 U 390 U 340 U 37340 1863 

BAP EaUIVALENTS 2000 1744.5 380 U 775.93 340 U 390 U 340 U ~ ': I 360.47 

COPPER 100 128 
IRON 7000 9040 

NA - Not available. 
Shadinq indicates concentration exceeds the SRV. Page 1 of 4 9/12/01 



SITE: E 
OPERABLE UNIT: Residential OU2 
LOCATION: Soli EB001 
SAMPLE NUMBER: Risk EB001A 
DEPTH (FEET): Value 1-3 
SAMPLE DATE: 6/16192 
NICKEL 520 13.6 
POTASSIUM NA 1000 U 
SELENIUM 170 0.63 U 
SODIUM NA 104 U 
VANADIUM 210 13.8 
ZINC 8700 79.3 
Miscellaneous Parameters (mg/kg) 
TOTAL ORGANIC CARBON NA 2100 

NA - Nl .Iable. 
Shading Indicates concentration exceeds the SRV. 

TABLE 8 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA E 
NIROP FRIDLEY, MINNESOTA 

E E E E E 
OU2 OU2 OU2 OU2 OU2 

EB001 EB002 EB002 EB003 EB003 
EB001E EB002A EB002D EB003A EB003F 
10 -12 1 - 3 8 -10 1-3 13 -15 
6/16192 6/16192 6/16192 6/18/92 6/18192 
8.5 U 14.9 8.2 U 12.4 13.6 

1000 U 1000 U 1000 U 1090 383 
0.63 U 0.67 U 0.62 U 0.7 U 0.73 
106 U 129 103 U 921 161 
14.5 18.9 11.1 21.2 23.4 
13.5 58.2 8.6 37.9 20.7 

340 4500 240 3700 170 

Page i!. of 4 

E E E E E E 
OU2 OU2 OU2 OU2 OU2 OU2 

EB004 EB004 EB203 EB203 EB206 EB206 
EB004A EB004D EB203A EB203B EB206A EB206E 

1-3 8 -10 1 - 3 3-5 1 - 3 10 -12 
6/18192 6/18192 7/21192 7/21192 7/17192 7/17192 

26.7 8.5 U 
1000 U 1000 U 
0.67 U 0.64 U 

150 106 U 
18.2 10.6 U 
232 11 

11000 1600 8400 1100 9200 16000 

9/12101 



TABLES 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA E 
NIROP FRIDLEY, MINNESOTA 

SITE: E E E E E E E E E E 
OPERABLE UNIT: Residential OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 OU2 
LOCATION: Soli EB207 EB207 EB20S EB20S EB20S EB209 EB209 EB210 EB210 EB210 
SAMPLE NUMBER: Risk EB207A EB207F EB20SA EB20SA-D EB208F EB209A EB209B EB210A EB210A-D EB210E 
DEPTH (FEET): Value 1-3 13 -15 1-3 1 - 3 13 -15 1-3 3-5 1-3 1-3 10 -12 
SAMPLE DATE: 7/21/92 7/21/92 7/21/92 7/21/92 7/21/92 7/22/92 7/22/92 7/22/92 7/22/92 7/22/92 

8000 12 U 10 U 12 U 11 U 33 11 U 11 U 11 U 11 U 10 U 
320000 10 U 9 U 18 U 20 U 24 U 11 U 20 U 34 U 84 U 35 U 
72000 2 10 U 12 U 11 U 12 U 11 U 11 U 11 U 11 U 10 U 
29000 6 10 U 12 U 11 U 12 U 0.7 2 11 U 11 U 10 U 

1200000 
7880000 

NA 
NA 
NA 
NA 
NA 

700000 
NA 

58000 
1080000 
850000 

NA 
NA 

890000 
NA 
NA 

BAP EQUIVALENTS 2000 

56000 
40000 
15000 
8000 
NA 

26000 
10 

1200 
35 
NA 
71 

COPPER 100 
IRON 7000 
LEAD 
MAGNESIUM 
MANGANESE 

NA - Not available. 
Shading indicates concentration exceeds the SRV. Page 3 of 4 9/12101 



SITE: E 
OPERABLE UNIT: Residential OU2 
LOCATION: Soli EB207 
SAMPLE NUMBER: Risk EB207A 
DEPTH (FEET): Value 1-3 
SAMPLE DATE: 7121192 
NICKEL 520 
POTASSIUM NA 
SELENIUM 170 
SODIUM NA 
VANADIUM 210 
ZINC 8700 
Miscellaneous Parameters (mg/kg) 
TOTAL ORGANIC CARBON NA 2000 

NA - Nl. .:tilable. 
ShadinQ indicates concentration exceeds the SRV. 

TABLES 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA E 
NIROP FRIDLEY, MINNESOTA 

E E E E E 
OU2 OU2 OU2 OU2 OU2 

EB207 EB20S EB20S EB20S EB209 
EB207F EB20SA EB20SA-D EB20SF EB209A 
13 -15 1 - 3 1-3 13 -15 1-3 
7121192 7/21192 7/21192 7121192 7/22192 

100 2500 4900 5900 1300 
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E E E E 
OU2 OU2 OU2 OU2 

EB209 EB210 EB210 EB210 
EB209B EB210A EB210A-D EB210E 

3-5 1-3 1-3 10 -12 
7122192 7122192 7122192 7122192 

2300 2300 2100 170 

9/12101 



SITE: F1 
OPERABLE UNIT: Residential OU2 
LOCATION: Soli FB001 
SAMPLE NUMBER: Risk FB001A 
DEPTH (FEEn: Value 1 - 3 
SAMPLE DATE: 6/12192 
Volatile Organics (ug/kg) 
ACETONE 320000 17 U 
Semlvolatile Organics (ug/kg) 
BENZO(A)ANTHRACENE NA 200 
BENZO(A)PYRENE NA 170 
BENZO(B)FLUORANTHENE NA 240 
BENZO(K)FLUORANTHENE NA 160 
CHRYSENE NA 230 
FLUORANTHENE 1080000 390 
PHENANTHRENE NA 220 
PYRENE 890000 410 
TOTALCPAH NA 1000 
TOTAL PAH NA 2020 
BAP EQUIVALENTS 2000 490.83 
Pestlclut=5/1""D::> (uglkg) 
4,4'-000 56000 5 U 
4,4'-00E 40000 18 
4,4'-00T 15000 21 
Inorganlcs (mg/kg) 
A ,IMINIJM 26000 4650 
ARSENIC 10 4.8 
BARIUM 1200 99 __ 5 
r.A r.II 1M NA 9640 
:HROMIUM 71 9.9 

COBALT 2000 12.9 U 
l.;UI"'I"'t:H 100 

~ :l.h'l 

_EAO 400 22.4 
MAGNESIUM NA 2590 
li'j',l~[tr!l~l: 787 
NICKEL 520 12.4 
POTA~~IlJM NA 457 
!=:nnlllM NA 129 U 
VANAOIUM 210 18.3 
IZINC 8700 66.7 
Miscellaneous Parameters (mg/kg) 

ITOTAL ORGANIC CARBON I NA 16000 I 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 9 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - SUBAREA F 
NIROP FRIDLEY, MINNESOTA 

F1 F2 F2 F2 F2 
OU2 OU2 OU2 OU2 OU2 

FB001 FB002 FB002 FB002 FB003 
FB001E FB002A FB002C FB002H FB003A 
10 -12 1 - 3 6-8 18 - 20 1-3 
6/12192 6/11192 7n192 6/11192 6/11192 

140 U 5 U 79 U 710 510 

340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U' 3700 U 
340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U 3700 U 
340 U 1500 U 380 U 340 U 3700 U 

3.4 U 3.6 U 3.8 U 3.4 U 30 
3.4 U 3.6 U 3.8 U 3.4 U 15 
3.4 U 3.6 U 3~8 U 3.4 U 3.7 U 

1240 2510 3990 1690 5920 
1.7 3.8 0.7 0.63 U 3.9 

10.8 U 92 34.6 10.5 U 173 
24300 2880 8530 18300 17100 

4.5 8.4 14.3 6.4 18.2 
10.8 U 10.7 U 11.1 U 11 11.3 U 
4.3 U 6.9 4.5 6.2 20.4 
3490 6640 4780 

6.5 I 1.3 4.1 5.8 2.5 
6770 1150 4660 5730 3620 
281 723 87.2 161 

8.7 U 8.6 U 9.6 .gg.8 16.7 
108 U 164 1000 U 106 428 
108 U 107 U 111 U 105 U 167 
10.8 U 10.7 U 20.7 10.5 U 19.9 

8 12.4 20.1 ,15.6 27 

650 4700 I 940 I 1500 I 16000 

Page 1 of 1 

F2 F2 F2 
OU2 OU2 OU2 

FB003 FB004 FB004 
FB003E FB004A FB004G 
10 -12 1 - 3 16 -18 
6/11192 6/11192 6/11192 

1600 11 U 180 

330 U 360 U 340 U 
330 U 360 U 340 U 
330 U 360 U 340 U 
330 U 360 U 340 U 
330 U 360 U 340 U 
330 U 96 340 U 
330 U 360 U 340 U 
330 U 79 340 U 
330 U 360 U 340 U 
330 U 175 340 U 
330 U 360 U 340 U 

3.3 U 3.6 U 3.4 U 
3.3 U 6.5 3.4 U 
3.3 U 9.9 3.4 U 

1800 5629. 1280 
0.62 U 3.7 0.78 
10.6 U 113 10.4 U 
25900 7260 24900 

4.5 11.8 7.5 
10.4 U 11.1 U 10.4 U 

6.8 .11.2 7.7 
4870 'IC~IIII_ 4370 
2.1 6.2 2.3 

8100 3050 6530 
243 1020 245 
14.1 9.3 18.1 

189 U 273 104 U 
104 U 111 U 104 U 
10.4 U 16.9 10.4 U 

10.8 24.9 15.3 

1600 16000 7600 I 
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SITE: NORTH 40 
OPERABLE UNIT: Residential OU2 
LOCATION: Soli SCS-09 
SAMPLE NUMBER: Risk SA7-SCS-09 
DEPTH (FEET): Value 5 
SAMPLE DATE: 5/9/96 
Volatile Organics (uglkg) 
TRICHLOROETHENE 29000 11 U I 
Semlvolatile Organics (uglkg) 
2-CHLOROPHENOL 12600 360 U 
4-CHLORO-3-METHYLPHENOL NA 360 U 
BENZO(A)ANTHRACENE NA 360 U 
BENZO(A)PYRENE NA 360 U 
BENZO(K)FLUORANTHENE NA 360 U 
CHRYSENE NA 360 U 
INDENO(1,2,3-CD)PYRENE NA 360 U 
PENTACHLOROPHENOL 71000 900 U 
PYRENE 890000 360 U 
TOTALCPAH NA 360 U 
TOTAL PAH NA 360 U 
BAP EQUIVALENTS 2000 360 U 
Inorganlcs (mglkg) 
ANTIMONY 14 0.33 U 
BARIUM 1200 11.8 
CADMIUM 35 0.05 
CHROMIUM 71 4 
COPPE::R 100 1.7 
CYANIDE 62 0.11 U 
LEAD 400 1.2 
NICKEL 520 5.7 
ZINC 8700 9.3 
Miscellaneous Parameters (mglkg) 
SULFATE NA I 8.53 
TOTAL ORGANIC HALIDES NA 10.8 U 

NA - N~ ,ailable. 
ShadinQ indicates concentration exceeds the SRV. 

TABLE 10 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - "OTHER" AREAS 
NIROP FRIDLEY, MINNESOTA 

NORTH 40 NORTH 40 NORTH 40 NORTH 40 
OU2 OU2 OU2 OU2 

SCS-10 SCS-11 SCS-12 SCS-13 
SA7-SCS-10 SAS-SCS-11 SAS-SCS-12 SAS-SCS-13 

5 5 5 5 
5/9/96 5/9/96 5/9/96 5/9/96 

11 U 10 U I 10 U I 10 U 

350 U 350 U 340 U 340 U 
350 U 350 U 340 U 340 U 
350 U 350 U 340 U 340 U 
350 U 350 U 340 U 340 U 
350 U 350 U 340 U 340 U 
350 U 350 U 340 U 340 U 
350 U 350 U 340 U 340 U 
880 U 870 U 860 U 860 U 
350 U 28 340 U 340 U 
350 U 350 U 340 U 340 U 
350 U 28 340 U 340 U 
350 U 350 U 340 U 340 U 

0.32 U 0.32 U 0.31 0.31 U 
8.6 3 3.8 4.2 

0.04 U 0.04 U 0.06 0.05 
5.1 3.1 4 4 
3.2 1.8 2.4 1.8 

0.11 U 0.11 U 0.1 U 0.1 U 
2.5 0.93 1.4 1.1 
4.3 4 5.7 4.8 
11.1 8.3 8.2 8 

5.65 14 6.71 8.4 
10.6 U 10.5 U 10.3 U 10.4 U 

Page 1 of 2 

NORTH 40 NORTH 40 NORTH 40 NORTH 40 
OU2 OU2 OU2 OU2 

SCS-30 SCS-31 SCS-16 SCS-17 
SA9-SCS-030 SA9-SCS-031 SB11-SCS-16 SB11-SCS-17 

5 5 5 5 
5/9/96 5/9/96 5/9/96 5/9/96 

I 12 U I 11 U I 10 U I 10 U I 

410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 
1000 U 920 U 860 U 860 U 
410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 
410 U 370 U 340 U 340 U 

0.34 U 0.33 U 0.31 U 0.31 U 
151 261 3.3 8.6 
0.13 0.08 0.04 U 0.04 
5.7 5.4 3.8 5.6 
2.9 3.4 1.6 2.6 

0.11 U 0.11 U 0.1 U 0.1 U 
2 2 0.91 1.4 

9.8 8.9 4.6 6.4 
9.5 10.9 7.3 9.9 

I 74 I 106 I 6.75 6.17 I 
12.3 U 11.2 U 10.3 U 10.4 U 
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SITE: NORTH 40 
OPERABLE UNIT: Residential OU2 
LOCATION: Soil SCS-18 
SAMPLE NUMBER: Risk SB12-SCS-18 
DEPTH (FEET): Value 5 
SAMPLE DATE: 519/96 
Volatile Organics (ug/kg) 
TRICHLOROETHENE I 29000 10 U 
Semivolatile Organics (ug/kg) 
2-CHLOROPHENOL 12600 340 U 
4-CHLORO-3-METHYLPHENOL NA 340 U 
BENZO(A)ANTHRACENE NA 340 U 
BENZO(A)PYRENE NA 340 U 
BENZO(K)FLUORANTHENE NA 340 U 
CHRYSENE NA 340 U 
INDENO(1,2,3-CD)PYRENE NA 340 U 
PENTACHLOROPHENOL 71000 850 U 
PYRENE 890000 340 U 
TOTALCPAH NA 340 U 
TOTAL PAH NA 340 U 
BAP EQUIVALENTS 2000 340 U 
Inorganics{mg/j<g) 
ANTIMONY 14 0.31 U 
BARIUM 1200 6 
CADMIUM 35 0.04 
CHROMIUM 71 5.1 
COPPER 100 3.3 
CYANIDE 62 0.1 U 
LEAD 400 1.3 
NICKEL 520 6.2 
ZINC 8700 10.3 
Miscellaneous Parameters (mg/kg) 

ISULFATE I NA 5.83 
TOTAL ORGANIC HALIDES NA 10.2 U 

NA - Not available. 
Shading indicates concentration exceeds the SRV. 

TABLE 10 
SUMMARY OF DETECTED CHEMICALS IN SOIL 

OPERABLE UNIT 2 - "OTHER" AREAS 
NIROP FRIDLEY, MINNESOTA 

NORTH 40 NORTH 40 NORTH 40 NORTH 40 
OU2 OU2 OU2 OU2 

SCS-19 SCS-19 SCS-14 SCS-15 
SB12-SCS-19 SB12-SCS-19-D SB5-SCS-14 SB5-SCS-15 

5 5 5 5 
519/96 519/96 519/96 519/96 

10 U 1 10 U 10 U 

350 U 340U 24 340 U 
350 U 340 U 20 340 U 

22 36 330 U 340 U 
22 28 330 U 340 U 

350 U 32 330 U 340 U 
29 39 330 U 340 U 

350 U 22 330 U 340 U 
870 U 860 U 30 850 U 

31 65 330 U 340 U 
73 157 330 U 340 U 
104 222 330 U 340 U 

235.979 221.159 330 U 340 U 

0.32 U 0.55 0.3 U 0.31 U 
15.6 14.9 5.5 7.5 
0.08 0.11 0.04 U 0.04 U 
5.6 6.9 4.3 5.3 
7.3 8.3 2.5 2.2 

0.13 0.1 U 0.1 U 0.14 
11.3 16.3 1.5 1.5 
6.1 7.5 5.6 4.5 

20.3 21.1 8.2 7.8 

I 9.98 I 6.59 6.29 10.5 
10.5 U 10.4 U 10 U 14.3 

Page 2 of 2 

I I 
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APPENDIX B 

\ 
SPREADSHEETS FOR SCREENING RISK EVALUATION 



Exposure 
Scenario 
Residential 

Typical Industrial 
Worker 

Minor Frequent 
Construction Worker 

Notes: 

Sub Area A1 
HQ > 0 .. 2 Iron 

ICR=4E-6 

HQ <0.2 

ICR = 2E-6 

HQ< 0.2 

ICR = 1E-6 

TABLE B-1 
SUMMARY OF SCREENING EVALUATION 

NIROP FRIDLEY, MINNESOTA 

Estimated Risk 
Sub Area A2 Sub Area A3 Sub Area A4 Area B1 Area B2 Area D 

HQ >0.2Iroo, HQ > 0.2 Antimony, 
Mariganese:<. chromiurri,IIPn, .: .• : •. 
AcuteHq :.·f· Mangariese, .2-Butanone, 
Copper>. Pq::,Toluene, 1,1~1~TCA; 

.. HQ> 0.2 Iron, '. HQ > 0.2 Iron HQ > 0.2 Iron HQ > 0.2 Iron 

ICR = 1E-S 

HQ <0.2 

ICR = SE-6 

HQ <0.2 

ICR = SE-6 

XYI~nei:;'· ' .. 

Acute HQ::' i 
Copper' 
HO::'1Lead 

ICFI;:2E4(1,1.0CA, . 
PCE, TCE;cPAHs) . 

. 

tr~ri; MahganeSe; PCE, 
1,1, 1-TCA; Xylehes 

IC.FI ,;;1E"4 (PCE;:.fCE) 

Manganese, 1 ,2-DCE, 
Acute HQ> 1 
Copper·., 

ICA';; 3E-4 (Arsenic; ICR = 1 E-S 
TCE, cPAHs)' 

HQ:::;0.2 

ICFI= 2E4(TCE; 
cPAHsf' 

HQ < 0.2 

ICR = 6E-6 

HQ> 0.2 Iron, Manganese HQ < 0.2 
PCE,ht1-tCA:;/ 

HQ < 0.2 

ICFf;, 7E~5(PCE; teE; 
cPAHSj';: 

ICRd 2E.:4 (TCE, 
cPAHs) .. . 

ICR = 7E-6 

ICR = SE-6 

HQ < 0.2 

ICR = 2E-6 

HQ < 0.2 

ICR = 3E-6 

Manganese 
Acute HQ > 1 
Copper 

ICR = 1E-S 

HQ < 0.2 

ICR = 7E-6 

HQ <0.2 

ICR = 8E-6 

Area E 
HQ > 0.2 Iron 
Acute HQ > 1 
Copper 

ICA'; 2E-5 
(cPAHs) 

HQ < 0.2 

ICR = 1E-S 

HQ< 0.2 

iCA == 2E-5 : 
(cPAHs)'····· 

The results presented in this table are utilized in a qualitative way to identify COCs and areas for further evaluation only (I.e., the results do not represent actual risks). 
Screening evaluation is based on the maximum detected concentration of all soil samples collected in each sub area. 
Shading indicates that the estimated risks exceed acceptable levels (ICRs > 1 E-S, HQs > 0.2) 
1, 1-DCA = 1, 1-Dichloroethane 
PCE = Tetrachloroethane 
TCE = Trichloroethene 
1,1,1-TCA = 1,1,1· Trichloroethane 
cPAHs = CarcinogeniC PAHs 

Area F Other 
HQ > 0.2 Iron HQ < 0.2 

ICR = 7E-6 ICR = 1E-6 

HQ <0.2 HQ < 0.2 

ICR = 4E-6 ICR =6E-7 

HQ <0.2 HQ < 0.2 

ICR = 4E-6 ICR = 8E-7 
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NOTE:Based on UMITED muHlple pahtway exposure scenario (I.e .• Incldenllol soU/dust Ingestion. dermal contact and Inhalation of outdoor dust and vapors). If --- -~--- -_.- _._-- c---1----- --- ----------

multiple contaminants are present cumulattve risk MUST_be evaluated. Concems regarding ecobglcol receptors, vapor migration, and ground o.!.... ~~~w~ ___ -- -------- -c- --- --
Impacts must be evaluated by other methods. --- ._----------- ----- --- ---- .--t---- --~-- c--- '-- f--

_1 --- -------_. ------ -- - -_ .. --- ._--- --- - I- -.-- ------ --- _. ----
Pathways: Or = oral: De= Dermal; In = Inhalation; ? = not known. 

~r' --~T ------ ------ ._----- ------ ------ t---- f----t--- ----- ------ ---_._- - --r-
-- - --_.--- --_._ ... ._-_._- ------ ---- -------t--- t---.- ._--- --- ------- - - -

Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) 
.'.' Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

\/I P ~ P 
SIte I r C I r 

Concan s I I s I v 
(ritgtkg) 

0 s v a s v 
C RestdenHal SRV dry SlteHQ I I WHOLE S I I 

' . 
Chemical CAS No. ? (mg/kg) . ' weight (1) en ADREN CV/BLD CNS/PNS EYE IMMUN KIDN UV/GI PROSTATE REPRO RESP SKIN SPLEEN THYROID BODY ELCR(I) s ,n , 

lnorganlcs: 
1----

Aluminum 7429905 26000 4T90 0.032 Or 0,032 0,032 NA NA 

Antimony 7440360 14 0.000 Or 0,000 0.000 NA NA 

Arsenic 7440382 10 3.4 0.068 In Or 0,068 0,068 0,068 3.4OE-06 A Or ---
Barium 7440393 1200 0.000 Or Based on Acute Intake. If HQ > 1 there may be on acute heoHh concem NA NA 0 

Or 
Cadmium 7440439 3S 0_000 Or 0,000 O_OOE+OO Bl De In 

Or 
ChromlumVl 18540299 71 ,13:6 0.038 Or t.S3E-07 A De In 

Copper 7M0508 100 10.3' 0_103 In Or Based on Acute Intoke. II HQ > 1 there may be on acute heatth COIlcem NA 0 

'ron 7439896 7000 '. :z43oa' 0.694 In Or I NA NA 

Lead 7439921 400 0.000 Or Based on bfood lead levels. HQ> 1 blood lead levels may exceed 10 ug/dl. NA B2 -- ---
Manganese 7439965 1400 m 0.132 Or 0,132 NA 0 

7439976 , 
Mercury (Inorganic: elemental and mercuric chlorld 7487947 y 0.7 0.000 In 0.000 0,000 NA 0 --
~.ethyl Mercury 22967926 3 " 0_000 In Or 0,000 0,000 NA NA 1--

Or 
Nickel various 520 0_000 In Or 0.000 O.OOE+OO A De In 

7M0622 

Vanadium 131<1621 210 0.000 In Or NA 0 ---- -
Vo/ame Organics 

I, I - Dlchloroethone 75343 y 34 0.000 In 0.000 O.OOE+OO C In 

1,2 - Dlchloroethylene (mixed isomers) 540590 y 8 0.000 In 0.000 NA 0 
Elhyl benzene 100414 y 200 0.000 In 0.000 0,000 0.000 NA 0 
Melhyl elhyl kelone (2-butanone) 78933 y 1400 0.000 In 0,000 NA 0 .-
Naphthalene 91203 y 10 0.000 In 0,000 0,000 0.000 NA 0 

B2/ 
T etrachloroelhylene (peE) 127184 y 72 0.000 In 0.000 0.000 0,000 O.OOE+OO C_ r-!!'-Toluene 108883 y 107 0_000 In 0,000 0.000 0,000 0.000 NA 0 

--- ',1.1 - Trichloroethane 71556 y 140 I 0.000 ._I'!.. --- -- 0.000 --- 0,000 NA 0 ---- --- --_. ----- ----
B2/ 

--~_Ioroethylene (TCE) 79016 Y 29 O.OOE+OO C In 

0.000 
- --r---

Xylenes (mixed) 1330207 y 110 In 0.000 0.000 0,000 NA 0 
Polyoromallc Hydrocarbons 

r-- ---_.- --

Benzo(o)pyrene equivalents (see BoP eQulv. 
---- --- ----f----- _._-- -- ----- - I--

Calculation spreadsheeef) 50328 2 O.OOE+OO B2 Or 

Fluoranthene 206440 1080 0.000 Or 0.000 
--r---

NA 0,000 0.000 0 
Pyrene 129000 890 0_000 Or 

--c----- _.-
0,000 NA 0 

Cumuiaflve SHe SoIl Risk (I) = 0.000 0_068 0.233 0.000 0.000 0.000 0_000 0.000 0.032 0_000 0.068 0.000 0.000 0.000 4E-06 
VOC? - '"yo Indicates that the contaminant Is considered volatile. 

-'----- -- ._-I--
---~-- ----_._. 

(1) SIte Hazard Quotient (HQ) = Site Exposure Point Cone. x (SRV HQ 1&'(11). SIte ECR = SIte Expos...-e Point Concentration x (SRV ECR/SRV), 
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I 
Tier 2 Residential Soli Reference Value Risk Evaluation (1999 Version) I 

Polh- Palh-

,---- ~o~ NONCANCER TARGET ENDPOINTS (2) CANCER - ~~ --

slIe 
M P M P 
I r C I r 

CcxIcen 5 I I s I 
V 

0 
(mglkg) s ~ a s r-

C Resldenllal SRV diy, SlIeHQ I I WHOLE S I I 

Chemical CAS No. ? (mg/kg) weight (1) n , n I ADREN CV/BlD CNS/PNS EYE IMMUN KIDN UV/GI PROSrAlE REPRO RESP SKIN SPLEEN IHYROID BODY ELCR(!) s en 
lnorgan/cs; --, -- -,-I--

Individual chemical specific HQ should not exceed 0.2 (excepf where noted). cumulative HI should not exceed 1 for each target endpoint. 
~- --f--

Individual excess lifetime cancer risk as well as cumulative excess lifetime cancer risk should not exceed 1 per 100.000 (l.e., I.E-S), ! 
(2) ADREN - adrenal: BONE; CV /BLD - cardiovascular/blood system; CNS/PNS - central/peripheral nervous system; EYE; IMMUN - Immune system; KIDN - kidney; uv IGI - Ilvef Igastrolntestinal system: 

PROST - prostrate; REPRO - reproductive system (lncl. teratogenic/developmental effects); RESP - respiratory system; SKIN - skin Irritation or other effects; SPLEEN: THYROID; -
WHOLE BODY -Increased mortality. decreased growth rate. etc. I I I I ... Closs A - Known human carcinogen I I I 
Closs B - Proooble human carcinogen (B I - limited evidence In humans: 82 - Inadequate evidence In humans but adequate In animals) 

Closs C - Possible human carcinogen I I I I I I 
Class D - Not Classifiable I I I 
NA - No EPA Classification Available. I I 

Resldenflol Receplors - Sub Area Al - Screening Analysis Page 2012 9/12/01 



NOTE:Bosad on UMiTeO multlple pahtway exposure scenario (I.e., Incldenflal son/dust IngesHon, dermal contad and Inhalation of outdoor dust and vapors). II -- -.--.--.--t-----j-----!----+---+---+---+---
multiple contaminants are present cumrlatlve risk MUST be evaluated. Concems regarding ecological receptors, val>O'--l11Ig~".!.I?~,~nd_~~_"d_o'-su..r1~"" w.."f~____ __ . ---f----.--t---- -.-+ ___ ~---. _ -.--- _ ~ ------___ 1--____ I-- _+_ 
Impacts mrs! be evaluated by.other methods. I 1---' ___ . __ ,---_ ____ _ __ . 1---- _____ ------ .------- ----- __ . ____ .-/----'1__+--1 

I I --f----+--j.--- .----.------ ----- ---.--- ------. -- -- -. I- -.---- ---- - ---r---- ----,---.-.. ,----. --.. - -- -- -1-
~~ways: Or = oral; pe= Dermal; In = Inhalation; ? = not known. 

Tier 2 ResldenHal Soli Reference Value Risk EvaluaHon (1999 Version) 

.----.- -------- - .. -.. -. -----1----1------ 1-----. ---. ------ -- ---I--
-- r--------- .---. --.. --- --- --- ------f------- -.--- --- ... _---- c------ .-- --- f----.-- -- --1-

Path-

___ I~~yS~+----_r----_r----.-----._----~N~O~N~CA~N~C~ER~TA~RG~E~T~EN~D~P,O~I~NT~S~(2~)----_r----_r----_r----._----i.~~~~B-

Path

--....!'~ 

f.1 0 

Chemical CAS No. 

v 
o 
C Resldenllal SRV 

(mg/kg) 

SIte 
Coneen' 
(mg/kg) 

dry 
weight 

r 
I 

s V 

SlteHQ I I 
(I) ,,~n t ADREN CV IBID CNS/PNS EYE IMMUN KIDN UV/GI PROSTATE REPRO RESP SKIN SPLEEN THYROID 

WHOLE 
aoDY HCR(I) 

~ p 
C I r 
I s I 

a s ~ 
s I I 

s n '" , 

7429905 
lna'gon/a: 

Aluminum 26000 5270 .... D.ii41 1---0; _____ -1-____ +-"0"'.0'-'-41'---1 ___ -+ ____ -+ ____ + ____ _+- ___ +-"0"'.0:..:4 . .:.1_t_----_+_-----+-----+-----+------I--"N::..:A-- ~ _I---
0.000 Or 0.000 0.000 NA NA Antimony 7441360 14 

Arsenic 7440382 10 
Barium 7440393 1200 

Cadmium 7440439 35 

Chromium VI 18540299 71 

Copper 74A0508 100 

Iron 7439896 7000 

8.3 

.227. 

11.3 

lsa 
18000 

1-_-FL-=-ea-=-d'-_____________ r--'7.43-'-~992=I _ __r_t_-----'4OO-""c-_l1 .. ' 
Manganese 7439965 1400 : 2230 

7439976 
Mercury (Inorganic: elemental and mercuric chlorld 7487947 0.7 
Methyl M91'cury 22967926 

0.166 In Or 0.166 0.166 0.166 8.3OE-06 A Or 

0.189 Or Based on Acute Intake. If HQ > 1 there may be an acute health concem -~t:!.Aror.Jl.... 

0.000 Or 0.000 O.OOE+OO 81 De In 
Or 

0.032 Or ,.._.i..---+-----+----+----+-----t-----+------ _ ~7E-07 A De In 
1.580 In Or Based on Acule Inlake. II HQ > 1 lI1ere may be an acule heaHh concern NA 0 
0.514 In Or I NA NA 

0.000 Or Based on blood lead levels. HQ > 1 blood lead levels may exceed 10 ug/dl. NA 82 

---'O:::.3~1..:.9__l'-+0:::r_l 0.319 NA 0 

0.000 In 0.000 0.000 NA o 
"c 0.000 In Or 0.000 0.000 NA NA 

Or 

In ~O~r~ _____ +----___I------~----~-----_+----___I------+_--.--___I------~----__1_----+----___I___I--__ +_O:::.OOO~___If-=O:::.OOE~~+~OO~f__'_A+O'~~ln'_l 1_-fN.::Ic:::k::-e::.1 ______________ hv-;a:;;rl;;:OUS~_I____I_--=-52O=----II~i. 0.000 
7440622 

Vanadium 1314621 

1,1 - Dlchloroelhane 75343 34 
Volatile O'ganlcs 

210 

1.2 - Dlchloroelhylene (mixed Isomers) 540590 a 

NA 0 0.000 In 0, ---r----
--=0",.000::-:::..-+-_- -In-I------t-----+-----t-----f-----+-o-.ooo:-:-c--+----+-·----+-----+-----+----+----+---+-----1- 0.00£+00 C tn 

0.000 In 0.000 NA 0 

r--fE~lh~yI~be~~~e:::ne~ ______________________ +-I~~~1~4_t~----~2DO~--___I1 ," 
Meihyl ethyl ketone (2-butanone) 78933 1400 I·," 

:--'0o,.OOO'='----1f-+_,I"'n -+-___ 0.000 0.000 0.000 NA 0 
0.000 In 0.000 NA 0 

I__-fN.,a"'p:::h"-ih:::a:::lene=------------1__.:.91:.:203=_+~--..:1-"0-__II.,·:.· 0.000 In 0.000 __ f-. ___ __l-----+-----1---+---+_--_1__0"'.000=___I---+---+---__lf---"0"'.000=--I--'N.::A-'---+"'B~'"'/I---+---I 

Tetrachloroethylene (PeE) 127184 72 

_T~0~lue~ne~ __________________________ +_~10~~~~~~+--~1~07'---_lI:-, 
1.1.1 - Trichloroethane 71556 140 

0.000 In 0.000 0.000 --'0"'.000=-+ _____ +_---1.----1-----+----+---+_-.- O.OOE+OO C tn 
_--'O~.OOO'=,.._I_____t_I::"n-+------r--~~-----~--'o~.OOO~==T----------__ I-----+--=-o.-=-000~+~0.~000~~-----__1----~~0~.000~. '-~-D 

O 000 I 0000 ° --+-----+----+---.+----f NA 0 
. n ____ -+ ____ -+-::::'O=-_+---~----- ____ +-"'.000=-+ ____ --1___ 821 

Trichloroethylene (TeE) 29 

Xylenes (mixed) 110 

79016 
1330207 

Polyaromatlc Hydrocalborts 
- Benzo{a)pyrene equivalents (see BoP equlv. 

____________ -+ ____ --j-._______ _________ ____ _ __ + _____ j-____ I----____ _ 1.41E-06 C ~ 

-,O",.OOO=-+ __ +-,-In'-. ______ 0.000 ___ 0.000 r---- 0.000 _.l'I~ !'_I---I-_ 

----t-+--+---- ---+--j----+--+------- ----!---+----t---+-.-1--- --- I--~-

890 

Calculation spreadsheeet) 50328 
Fluoranthene 

Pyrena 

1080 
l29ODO 

1.71E-06 0.341 82 Or 

.-=O::..OOO,=_-~--__ ~I-----'o"'r+---- --=-O."'OOO=-_t _____ +--____ j-____ t--=0"'.OOO=__~ _.:::0.:=000 _t_-----_l----+-----+---j---~I------- r---- -- NNAA _ 
0.000 Or 0.000 ---

o - 1----
!?""f-- -

1--+.=::--c:--:-:---,--__ -,,-,-::--_____ ---,, ____ -'--,--,---,,-"--fC"'u"'-m"'u=la"'":.:v:::.e""SH'Te'-'SO=II.:::RIs=:k;(,,1,--,I ==-----cf---t--+..::0:::.000:::.-_+0::..I:::66:.::....FO':::5:::25'--j--=0:.::.000=-+..::0:::.000::-:::..+0"'-.000""'~-+_0~:::.000=-+:::.0.":"000""_+0"'.:::.04..,1-+--=:0.000 0.166 0.000 0.000 O.~ __ IE-~ _____ _ 
VOC? - Y indicates that the contaminant Is considered volatile. I _. __ ___1---+_---.__1_----- f-------.----

(1) SIte Hazard Quotient (HQ) = Site Exposure Point Conc. x (SRV HQ IWI). SIte ECR = SIte Exposure Point Concentration x (SRV ECRISRV). 
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I -----1--t-- --+ _._- - + Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) I 
. "'J Pafh· Pafh· 

way. NONCANCER TARGET ENDPOINTS (2) CANCER ways ----

fA P M P 
SIte· : I I C I I 

Conc8n • I I s I v 
(mg/J<g) ~ ~ 0 • a s 

C Resldenllal SRV .drv, SlteHQ I I WHOLE S I I 
Chemical CAS No. 7 (mg/kg) weight i (1) n , n ! ADREN CV/BI1l CNS/PNS EYE IMMUN KIDN UV/GI PROSIATE REPRO RESP SKIN SPLEEN IHYROID BODY ELCR(I) S n , n , 

lnorganlcs: 

Individual chemical specific HQ should not exceed 0.2 (except where noted). cumulative HI should not exceed 1 tor each target endpoint. 

Individual excess lifetime cancer risk as well as cumulative excess Ittetlme cancer risk should not exceed 1 per l00.0C'0 (l.e .• 1 E-5). I 
(2) ADREN - adrenal; BONE; CV 18LD - cardiovascular/blood system: CNS/PNS - central/peripheral nervous system: EYE; IMMUN - Immune system; KIDN - kidney; UV IGI - liver !gastrolntestlnal system; 

PROST - prostrate: REPRO - reproductive system (Incl. teratogenic/developmental eNects); RESP - respiratory system: SKIN - skin Irritation or other effects; SPLEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rate. etc. I I I ... Closs A -known human carcinogen 1 1 1 
-I 

ClasS B - Probable human carcinogen (B I - limited evidence In humans; B2 - Inadequate evidence In humans but adequate In animals) 

Closs C - Possible human carcinogen I I I 
_.r-----

Class 0 - Not CkJssIfIoble 1 1 1 

NA - No EPA Classification Available. I I I 
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NOTE:Based on UMITED multiple pahtwoy exposure scenario (I.e., Inddentlal soil/dust Ingestion, dermal contod and Inhalation 0' outdoor dust and vapors). If -------- 1---
multiple contamlnanls are present cumulative r1sk MUST be evaluated. concems regarding ecologtcol receptors, vapor mgrallon. and ground O! su!!O~~! - I-~ ~ I-
Impad. must be evaluated by other methods. I . __ I---~ - -f------ - - I-
-~ 

I 
-~ ------ -~ ---r----~ -_. - I-

Pathways: Or = oral; De= Dermal; In = Inhalation: ? = not known. ---- ~-- -_.- --~- -- I-~.~~ 
~---

. -~ .. -~.----
Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) 

---1----~- -_ . 

Path- Path-, ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

1.1 D 1.1 P 
SHe I r C I r 

Corn:en s I I s I v (mgikg) v r-0 s a s 

C Residential SRV dry SlIeHQ I I WHOLE S I I 
Chemical CAS No. ? (mg/kg) Wetght (1) ,., ~n AOREN CV/BLD CNS/PNS EYE IMMUN KIDN Uv/GI PROSTATE REPRO RESP SKIN SPlEEN THYROID BODY ELCR(I) s n ,., 

lnorganlcs: 
Aluminum 7429905 26000 · .6370 0.049 Or 0.049 0.049 NA NA 
Antimony 7M0360 14 lOS ... '1.5i:i01-- Or 1.500 1.500 NA NA 
Arsenic 7440382 10 6:6 0.132 In Or 0.132 0.132 0.132 6.6OE-06 A Or 
BariUm 7440393 1200 321 0.273 Or Based on Acute Intake. I' HQ > 1 there may be on acute hearth concern NA NA 0 

Or 
Cadmium 7440439 35 .. 5.3 .. 0.030 Or 0.030 6.06E-09 BI De In 

Or 
ChromlumVl 18540299 71 114 

.... 0.321 Or 1.28E-06 A De In 

Copper 7440508 100 1290 . 12.900 In Or Basad on Acute Inlake. If HQ > 1 there may be an acute heaHh concern NA 0 _. 
Iron 7439896 7000 · 27sOoo' 7.857 In Or I I I NA NA 
lead 7439921 400 ' 453~ 1.133 Or Based on blood lead level< HQ > I blood lead level. may exceed 10 ug/dl. NA B2 

Manganese 7439965 1400 20700 . 2.957 Or 2.957 NA 0 
7439976 

Mercury (inorganic: elemental and mercunc chlond 7487947 y 0.7 0.19. 0.054 In 0.0S4 0.0S4 NA 0 

Methyt Mercury 22967926 3 0.000 In Or 0.000 0.000 NA NA 
, ,'~ " ' Or 

Nickel various 520 142 0.055 In Or 0.055 4.01E-08 A De In 
7440622 

Vanadium 1314621 210 32.9,; 0.031 In Or NA 0 

Voloffle OrganIcs .. 
';::34 0.060 

.~ 

1.1 • Dlchloroethane 75343 y 34 In ._-.Jl:060 1.00E-OS C In 

1.2 • Dichloroelhytene (mixed Isomers) 54OS9O y a .. ·1.a .. 0.045 In 0.045 NA 0 

Ethyl benzene 100414 y 200 i4i:l 0.098 In 0.098 0.098 0.098 NA 0 
:,.,,;., 

0.500 
1--

NA Methyl elhyl ketone (2·butonone) 78933 y 1400 ,'.:3500 In 0.500 0 - ----
Naphthalene 91203 y 10 .;.2.7 . 0.054 In 0.0S4 0.0S4 0.0S4 NA 0 

---~ 

·.ra;o B2/ 
Tetrachloroethylene (PCE) 127184 Y 72 3.333 In 3.333 ~~3~ 3.333 1.50£-04 C In --

0.355 Toluene 108883 y 107 .. 190 In 0.355 0.355 0.355 0.355 NA 0 
."! . ;...~ 

3.714 NA 
I-

~!.1 • Trichloroethane 71556 y 141) .:MOO In 3.714 -_. 3.714 0 

iI~ 
B2/ 

Trk:hklroethylene (TCE) 79016 Y 29 
I- -- ~--~ 1--- -- ---~ -. 4.14E-OS C In 

Xylenes (mixed) 1330207 y 110 
· ;;:680 1.055 In 1.055 1.055 1.055 NA 0 

,. ~, --r---- -~ 
Po/yaromallc Hydrocarbons .,',,'. 

Benzo(a)pyrene equivalents (see BoP equlv. "iI7 Cak:ulatlon sp<eadsheeet) 50328 2 1.59E-OS B2 Or 

Fluoranthene 206440 1080 .. ' ;/: 0.000 Or 0.000 0.000 0.000 NA 0 -
Pyrene 129(XX) 890 0.000 Or 0.000 NA 0 

CumulaHve SIte SoIl Risk (1) = 0.000 1.686 11.650 0.000 0.054 3.877 7.546 0.000 0.647 1.464 0.132 0.000 0.000 2.663 2E-04 
VOC? • "V-indicates that the. contaminant Is considered volatile. I 

(1) S~e Hazard Quotient (HQ) = 51le Exposure Point Cone. x (SRV HQ ~). S~e ECR = SIte Exposue Point Coneentratkln x (SRV ECR/SRV). 
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I rt-- ----t----j-TIer 2 Residential Soil Reference Value Risk Evaluation (1999 Version) I 
Path- Path-

" ; ; ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

~ P 1.1 P 
SHe I r C I r 

cOncen s I I s I 
V 

(mll!kg) r0-o 5 ro- a s 

C RosidenHaI SRV dry SlIeHQ I I WHOLE S I I 

Chemical CAS No. ? (mg/kg) w81ght' (1) n n ADREN CV/BLD CNS/PNS EYE IMMUN KIDN UV/GI PROSTATE REPRO RESP SKIN SPlEEN THYROID BODY ELCR(l) s n , " , 
lnorgan/cs: 

Individual chemical specific HQ should not exceed 0.2 (except where noted), cumulative HI should not exceed 1 for each target endpoint. -- - --
Individual excess lifetime cancer risk as well os cumulative excess lifetime cancer risk should not exceed 1 per lOO.COJ (I.e .• 1 E-5). ---- -

(2) ADREN - adrenal; BONE; CV/BLD - cordiovoscular/blOOd system: CNS/PNS - central/peripheral nervous system; EYE; IMMUN -Immune system; Kl00 - kidney: UV/GI-llver/gas1rolntesfinol system; 

PROST - prostrate; REPRO - reproductive system (Incl. teratogenlc/developmenfal effects); IlESP - respiratory system; SKIN - skin IIIHation or other effects; SPl.EEN; THYROiD; 

WHOlE BODY -Increased mortality. decreased growth rate, etc. I I ... Closs A - Known human carcinogen I I 
Closs B - Probable human carcinogen (B 1 - limited evidence In humans; 82 - Inadequate evidence In humans but adequate In animals) 

Class C - Possible human carcinogen I I I --
Closs 0 - Not Classifiable I I 
NA - No EPA Classification Available. I I I 
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NOTE:Bosed on UMiTED multiple pahtway exposure scenario (I.e., Incldentlal soil/dust Ingestion, dermal contod and Inhalation 01 outdoor dust ~nd vapors). II - - r--
multiple contomtnants are present cumulative rtsk MUST be evaluated. Concems regarding ecotogIcoI receptors, vapor mlg~~.':.'~~qround or surface water .- .. --r--. --- - - r--
Impads must be evaluated by other methods. ---- . - _ .. - r--

-- ~- ._._- ~~-. --~- f--- ---_.--- ---_. --- -- --r--
Pathways: Or = oml; De= Dermol; In = Inhalation; ? = not known, -----f- -_ ... _. 1--- --_ .. r---. ---- -------- --t-o - r--

-.-- ----- . _. +-- --- f--
Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) 

Palh- Palh-
~ !!lays NONCANCER TARGET ENDPOINTS (2) CAN~E!... ---"!.~ --

1/1 P 1/1 P 
SHe I r C I r 

Concer. s I I s I 
v 

(mglkg) ~ 0 s a s r.-
C Resldenllal SRV dry SlleHQ I I WHOLE S I I 

Chemical CAS No. 1 (mg/kg) weigh! (1) n ,n ADREN CV/BlD CNS/PNS EVE IMMUN KIDN UV/GI PROSrATE REPI!O RESP SKIN SPlEEN THYROID BODy ElCRCI) s n en 
lnorganlcs: -- ---

Aluminum 7429905 26000 ·6830 0.053 Or 0.053 0.053 NA NA -_. 
Antimony 7M0360 14 2.3 0.033 Or 0.033 0.033 NA NA 

Arsenic 7M0382 10 -- 11 .• 0.228 In Or 0.228 0.228 0.228 1.l4E-OS A Or 
Barium 7M0393 1200 ...... ~ 0.255 Or Based on Acule Intake. II HQ -"tthere may be an acule heaHh concern -~ NA 

or r-!-
Cadmium 7<140<139 35 0.000 Or 0.000 O.OOE+OO BI De In 

22:6 
Or 

Chromium VI 18540299 71 0.064 Or 2.55£-07 A De In .-
Copper 7M050B 100 1900 19.000 In Or Based on Acute Inlake. I' HQ > 1 ltIere may be an acute heaHh concem NA 0 

Iron 7439896 7000 38100 1.089 In Or J I NA NA 

Lead 7439921 400 0.000 Or Based on blood lead level~ HQ > I blood lead levels may exceed 10 ug/di. NA B2 

Manganese 7439965 1400 5950 0.850 Or 0.850 NA 0 
7439976 

Mercury (Inorganic: elemental and mercuric chlorld 7487947 V 0.7 0.12 0.034 In 0.034 0.034 NA 0 

Methyl Mercury 22967926 3 0.000 In Or 0.000 0.000 NA NA --- --
Or 

Nickel various 520 0.000 In Or 0.000 O.OOE+OO A De In 
7M0622 

Vanadium 131<1621 210 26.1 ' 0.025 In Or NA 0 

Volame OrganIcs ,,".,' 

1.1 - Dlchloroethane 75343 V 34 0.000 In 0.000 O.OOE+OO C In 
--~ -. 

1.2 • Dlchloroethylene (mixed isomers) 540590 V 8 0.350 In 0,350 NA 0 ----
Ethyl benzene 100114 V 200 

i.-
0.000 In ._-- 0.000 0.000 0.000 NA 0 

Methyl ethyl ketone (2-bulanane) 7B933 V 1400 0.000 1-~ 0.000 NA 0 
~~-

Naphthalene 91203 V 10 0.022 In --- ...Jl,,022 0.022 0.022 NA 0 
B2I 

Tetrachloroethylene (PCE) 127184 V 72 0.000 In 0.000 0,000 0.000 O.OOE+OO C In 

0.000 
I~ ------

- ~~ne 108883 V 107 In 0.000 0.000 0.000 0.000 NA 0 - r--
1.1.1 - Trichloroethane 71556 V 140 I;, 0.000 In 0.000 0.000 NA 0 

" 
---

B2/ 
Trichloroethylene (TCE) 79016 V 29 ;6' -- -- c-- 3.31E-OS C In 

O.OSI 
._---r------

Xylenes (mixed) 1330207 V 110 '28 In 0,051 0.051 0.051 NA 0 

Polyaromalfc Hydrocarbons 
1----- --f------

Benzo(a)pyrene equivalents (see BoP equlv. 
._.----- -----~ ----- --f---t---t-----

Calculation spreadsheeet) 50328 2 60:1 --- 3.00-04 B2 ~ 
0.030 

'-- -~---- .~ -
Fluoranthene 206MO lOBO .160 Or 0.030 0.030 0,030 0 - ---

NA-- - r--Py!ene 12ro)J 890 130 0.029 Or 0.029 0 
' .... 

CUmulaflve SHe Soli Risk (1) = 0.000 0.312 1.216 0.000 0.034 0.OS9 0.380 0.000 0.053 0.073 0.228 0.000 0.000 0.106 3E-04 

VOC? - Y Indicates that the contaminant Is considered volatile. I -- ---r--(1) SIte Hazard Quotient (HQ) = SIte Exposure Point Conc. x (SRV HQ /SfN). SIte ECR = SIte Expoue Point Concentration x (SRV ECR/SRV) 
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I --+--+ Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) I 
I Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

Sue: 
lit p lit P 
I I C I I 

Caric:en s I t s I v 
(nigJkg) 

0 s ~ a I ~ 
C Resldenttal SRV dry SlteHQ I I WHOlE I t I 

Chemlcol CAS No. ? (mg/kg) weight (1) n ADREN CVlBLD CNS/PNS EYE IMMUN KIDN UV/GI PROSIATE REPRO RESP SKIN SPlEEN THYROID BOOV ElCR(I) I n n 
lnorgan/cs: 

Individual chemical specific HQ should not exceed 0.2 (except where noted), cumulative HI should not exceed 1 for each torget endpoint. -
Individual excess lifetime cancer risk as well as cumulative excess lifetime cancer rtsk should not exceed 1 per 100.000 (I.e .. 1 E·5). ! 

(2) ADREN - adrenal; BONE; CV /BLD - cardlovascular/blood system: CNS/PNS - central/peripheral nervous system: EYE; IMMUN - Immune system: KIDN - kidney: UV IGI - liver Igastrolntestlnal system; 

PROST - pt'ostrote; REPRO - reproductive system (Incl. terotogenlc/developmental effects); RESP - respiratory system: SKIN - skin Irrttaflon or other effects; SPLEEN; THYROID: 

WHOlE BODY - Increased mortality, decreased growth rote. etc. I ... Class A - Known human carcinogen I I I 
Closs 8 - Probable human carcinogen (B 1 - limited evidence In humans; 82 - Inadequate evidence In humans but adequate In animals) 

Class C - Posslbfe human carcinogen I I I I I I I I 
-~ ------

Closs 0 - Not Classifiable I I I I I I 
NA - No EPA Classification Available. I I I I I I 
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NOTE:Based on UMITED rruHlple pahtway exposure scenario (I.e .. Incldentlal soIl/dusllngesllon, dermal coolad and Inhalation 01 outdoor dust and vapors). II _~ -_.- ----- ----- -- _. 
muHlple contaminants are present currulative risk MUST be 8vatUated. Concams regarding ecotogIcal receptors, v~~~_g~IOn, ~nd groun_~o~~ce ~~~ _._-- -_. 
Impads rrust be evaluated by other melhods. -- -- ----c---- ---1----- --_ .. _-1----_._. '.- -- C-' I -- f---- -- ------ ---.-~-- ------- f-----I- - I---
Pathways: Or = orol: De= Dermal; In = Inhalation; ? = not known, 1-- --f---- ~--- -- .-

~[ --- ---- 1-----1----- _. __ ._-
---~ .. '--- ---- ---- ._-- ---

Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) 
Path- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER ~~ --_ .. --,-- ------ --

M P M P 
stte I r C I r 

v 
ConCen s I I s I 

0 (mglkg)· s v a s r.-
C Resldenllal SRV dry SlteHQ I I WHOlE S I I 

Chemical CAS No. ? (mgtkg) weigh! (1) n , n ~ ADRt;N CV/BLO CNS/PNS EYE IMMUN KIDN UV/GI PROSTATE Rt;PRO Rt;SP SKIN SPlEEN THYROID BODY ELCR(1) s 11. , 
"" lnorgan/cs: --_ . 

Aluminum 7429905 26000 .isao 0.035 Or 0.035 0.035 NA NA -
i3 AnHmony 744l36O 14 

.. ~ Or 0.033 0.033 NA NA 

','.,. 0.188 
-

9.4OE-06 Arsenic 7440382 10 U In Or 0.188 0.188 0.188 A Or 

Barium 7440393 1200 .., 197 0.164 Or Based on Acute Intake. If HQ > 1 there may I?G on acute heoHh concern NA NA 0 
.. Or 

Cadmium 7440439 35 0.000 ~ 0.000 O.OOE+OO 81 De In 
Or 

Chromium VI 18540299 71 ' 12.8'- 0.036 Or I.44E-07 A De In --
Copper 7440508 100 .u.i 0.431 In --~ Based on Acute Intake. If HQ > 1 there may be on acute heatth concem NA 0 

Iron 7439896 7000 12300 0.351 In Or I NA NA 

Lead 7439921 400 0.000 Or Based on blood lead levels. HQ > I blood lead levels may exceed 10 ug/di. --f----- NA 82 

Manganese 7439965 1400 1560 0.223 Or 0.223 NA 0 
7439976 

Mercury (Inorganic: elemental and mercuric chlorld 7487947 V 0.7 0.000 In 0.000 0.000 NA 0 

Methyl Mercury 22967926 3 0.000 In Or 0.000 0.000 NA NA 
1-- ... 

Or 

Nickel various 520 "' '. 0.000 In Or 0.000 O.DDE+OO A De· In 
7440622 , 

Vanadium 1314621 210 ZU, 0.023 In Or NA 0 

Volatile Organics 
1,1 - Dlchloroethane 75343 V 34 0.000 In 0.000 O.DDE+OO c In --
1.2 - Dlchloroethylene (mixed ~omers) 540590 y 8 0.000 In 0.000 NA 0 

Ethyl benzene 100414 y 200 " 0.000 In 0.000 0.000 0.000 NA 0 

Methyl ethyl ketone (2-butanone) 78933 y 1400 
, 

0.000 In 0.000 NA 0 

Naphthalene 91203 V 10 0.000 In 0.000 0.000 0.000 NA 0 
82/ 

Tetrachloroethylene (PCE) 127184 V 72 '. 0.000 In 0.000 0.000 0.000 O.DDE+OO C In 

Toluene 108883 V 107 0.000 In 0.000 0.000 0.000 0.000 NA 0 

1,1,1- Trichloroethane 71556 V 140 0.000 In 0.000 0.000 NA 0 -
82/ 

Trichloroethylene (TCE) 79016 V 29 O.DDE+OO C In 

0.000 
I--

_. 
NA Xylene, (mixed) 1330207 V 110 Ir1. -_. 0.000 - -_. .. 0.000 0.000 0 ._-

Po/yaromatlc Hydrocarbons 
, ._----

Benzo(a)pyrene equivalents (see BoP equlv. 

Calculation spreadsheeet) 50328 2 3.8OE-06 82 Or - --_. 
~. 

Fluoranthene 206440 lOBO 0.000 Or 0.000 0.000 0.000 NA 0 

Pyrone 129000 890 '/ 0.000 Or 0.000 NA 0 -
'.;. ~ 

Cumulative SHe SoIl Risk (1) = 0.000 0.221 0.446 0.000 0.000 0.000 0.000 0.000 0.035 0.000 0.188 0.000 0.000 0.033 IE-OS 
VOC? - Y Indicates that the contaminant Is considered volatile. I 

.C~ - .-I---

(1) Site Hazard Quotient (HQ) = Site Exposure Point Cone. x (SfN HQ I'!:IN). SIte ECR = SIte ExposLl'e Point Concentration x (SRV ECRISRV). 
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I --t--+ - +--- --- - + Tier 2 Residential Soli Reference Value Risk Evaluation (1999 Version) I 
Path- Path-

---
' .' ways NONCANCER TARGET ENDPOINTS (2) _CA~~ _. ~~ 

,stte 
~ P ~ D 
I r C I r 

Concen s I I s I v 
(mg/lcg) , ~ 0 s ~ a s 

C ResidenHoi SRV ,Clry.:·. Site HQ I I WHOLE S I I 
Chemical CAS No. ? (mg/kg) . w8tghl_ .. (1) n ADREN CV/BLD CNS/PNS EYE IMMUN KIDN UV/GI PROSTATE REPRO RESP SKIN SPLEEN THYROID BOOY ELCR(1) s n ~n 

lnorganlcs: 

Individual chemical specific HQ should not exceed 0.2 (except where noted). cumulative HI should not exceed 1 for each target endpoint. 

Individual excess lifetime cancer risk os well os cumulative excess ttfetlme cancer risk should not exceed 1 per lOO.OCO (I.B., 1 E-5). I 
(2) ADREN - adrenal; BONE; CVlBLD - card~v=ulor/bload sys1em; CNSJPNS - centrallperlpheral nervous system; EYE; IMMUN -Immune system; KION - kidney; UVIGI - Ilverlgastroln!estlnal system; 

PROST - prostrate: REPRO - reprOductive system (Incl. terotogenlc/developmental effects); RESP - respiratory system; SKIN - skin Irritation or other effects; SPLEEN; THYROID: 

WHOLE BODY - Increased mortality. decreased growth rate. etc. I I I I I -- --r--... Closs A - Known human carCinogen .1 I I J I I 
clasS B - Probable human carcinogen (B 1 - HmHed evidence In humans; B2 - Inadequate EMdence In humans but adequate In animals) 

Class C - Possible human carcinogen I I I I I r---
Class 0 - No! Classlllable .1 I I I .1 
NA - No EPA Classllicallon Available. I I I I I 
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NOTE:Based on UMITED multiple po_ay exposure scena~o (I.e., Incldentlal soIlldust Ingestion, dennal cantad and Inhalation 01 outdoor dust and vapors).!~ .. ___ ____ __ 1---- ----t------t-----j------t.---I----- ------t--t___-t-; 
muHlple cont. amlnont. are present cumulaHve ~sk MlJ51_~Valuated. concem. regarding ecologlcat receptors, vapor migration, and groun.<! or su~a9' water ___ I-______ ---1-------1__--- -----I-------+---+----j----+----------- ___ ~_ 

I"T"""~-"'-- I . --- - . .:: == -~.i= =--- ---~ --------~ , ------t---+-.----t---+---- ------------ ---- -- --I--
Pathways: Or = oral; De= Dermal: In = Inhalation: ? = not known. --f----- __ _____ ___ .--1------+------+----+---- ,---- --I---

Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) r--- - 1----- ---------- -- ~ ------ 1----1__--- -----\----\-----+------1------+__-+-----1 

v 

° C Residential SRV 
Chemical CAS Na.? (mg/kg) 

lnorgan/cs: 
Aluminum 

Antimony 

Arsenic 

__ . Barium 

Cadmium 

ChramlumVI 

Copper 
Iron 

Lead 

Manganese 

7429905 
7440360 

7440382 
7440393 

7440439 

18540299 

7440S08 
7439896 
7439921 
7439965 
7439976 

Mercury (Inorganic: elemental and mercuric chlorlo 7487947 y 

Methyl Mercury 22967926 

Nickel 

Vanadium 

Volatile Organics 

various 
7440622 
1314621 

26000 

14 
10 

1200 

3S 

71 
100 

7000 
400 
1400 

0.7 
3 

520 

210 

1.1 - Dlchloroethane 75343 y 34 

1.2 - Dlchloroe1hylene (mixed Isomers) 540590 y 8 

Path- Path-

___ +--'w"'aTv"'s'---I-__ ,... __ ,-__ ,-__ ,.---__ r'-N:..:O"'N.:.:CA=;N,:.:C:::E"'R:...:T:..:A:;-RG"'ET=E::.:N:::D"-POrINTS=-'(2"')I-_-----, __ ......., __ ...., __ -, __ +~ANC!~__ ways 

I r 
Coricen s I 
(mlJtkg) , s 
·dIV Site HQ I I 
WeIQhi, (I)" ,ADREN CV IBID CNS/PNS EYE IMMUN KIDN UVIGI PROSTATE REPRO RESP SKIN SPlEEN THYROID 

WHOlE 
BODY HCR(!) 

'.1 P 
C I r 
I s I 
a s v 
s I I 
s n_ en , 

3960. ------=O---:.03O=---+-+---o-r ~~~~~~~~-~~~~~O=::c.O~30~__t__r-------------_I--\_ -_ -_ -_ -_ -:_ -_ -_ -_ -_ --t-t-_ -_ -_ -_ -_ ++-----_ -_ -_ --++~O---:._=_O:-::30;:'----~_-_-_-~_-:_-_-_-_-_--++__------~~-------~-..,:-_-_-_-_-=:---N-,-A------t--N-A+---+--I 
;, ·.i 0.000 Or 0.000 0_000 NA NA 
3 • 0.060 In Or 0.060 0.060 0_060 3.00E-06 A Or 

_,,--=O::::.OOO=-I--+o.r Based on Acute Intake. II HQ > 1 there may be an acute health concem NA NA 0 
Or 

0.000 Or 0.000 O.DDE+oo 81 De In 
Or 

7.8 0.022 Or 8.79E-08 A De In 
11.5 •.•. '. 0.115 In Or Based on Acute Intake. II HQ > 1 there may be an acute heaHh concem 

, 99io ··'------::0--::.2:::83::------t--'I~n-j~0~r I 
NA D 
NA NA 

0.000 Or Based on blood lead levels. HQ> 1 blood lead levels may exceed 10ug/dl. NA B2 

0.000 In 0.000 0.000 NA D 

0.000 In Or 0.000 0.000 NA NA 
Or 

0.000 In 01 0.000 O.DDE+oo A De In 

". -O:::.=.OOO=----+--.:cln'-t--'o:::r__/---+---+-----I----+-----t--------I---____t---t------f--------1'-----_ ____t-----+--__+--+-"N"-'A'----+.::D+____t-l 

=~O=.OOO~~=~==!~ln-il----_ -_ -_I--r-_~_~_-_\-~------t--~~~~.::+;~~~~~;.c.O-'-'-.OOO-"-'-'-----__t+--__,__~-----+1--_-_-_-_-_-_:-_-_-_--:..-____1:--~-----__t+----------+~~-------~f---_-_-_~-_:------~~~I--.::O,----:.::.DDE~=~-+.::oo,----=-,---____1:-C;:~~~;ln~ 

!---TE~th~y1~be~~=~~~ ____________________ ~~1~004~1~4_+~Y+_---=200~--___/:· 
----'O~.OOO~____I--~~In~r__----r--~~----+_----t--------~~___I~O-~OOO=-~----__+~~__+__----+----~----t_----t____----I---~N~A'------__t__-=-D____1\_---t____/ 

0.000 In 0.000 0.000 0.000 NA D 
0.000 In 0.000 NA D Methyl ethyl ketone (2-butanone) 78933 y 1400 

~e::::I::hylene ~_E) _________ t___-"1:'--'~203=18::.:44---':'___t__-----'7-=-1:'-------__/. }·~iJi1r. ," 
Toluene 108883 y 107 
1.1.1 -Trlchloroethcne 71556 y 140 

__ Tnehloroethyl~ (T-=-C::::E)~ ___________ +----'7--'-90-=-1:::6'----l--y4--=29'---------/ 
Xylenes (mixed) 

Po/yaromallc Hydroc'albons 
Benzo(a)pyrene equivalents (see SaP equlv. 

Calculation spreadsheeet) 
Fluoronthene 

Pyrene 

1330207 y 110 

50328 
1080 

129000 890 

:~O~.OOO~___I--4_:I~n ------~-=-O-=OOO=-___t___-----___t___----__+__----__+----_+----_+------t_----4_~O.=OOO=-___t___----___t___-----+----+~O~-ooo~~--~N~A~----t"D~--4__i 
821 

---:O:'.OOO~;-----t____+.::ln+---__+--_+...:0C'.OOO=-f-----+--____t--=O::::.OOO"'______t___--=O::::.OOO=+---f______--t____--,----t---t_----- O.ooe+oo C 
__ O~.OOO~~t_____+.::ln__+__-----_+----_+'----O~.OOO=-=--+-------~-----+~O~.OOO~__+...:O~.OOO=-r------l-------t_o~.OOO~___t----____t----___If----------f______-----I---~N~A~___t...:D~--t_~ 

0.000 In ___ ----\ ___ --j----"O:."'OOO"'--- ----~--~I__--f----'0"'.000=-+---I----I-----+__--__I______---l______---t____--t------'N-"A-'--------t"8D;'2/+----\--------1 

In 

-------,----,--,--,----+---+---I---f------____I---+·------- -----r---__ +-__ +--___ --+--__ + ___ +-__ +--__ +---__ I-__ -----tf-=0.:.::ooe::=+.::oo-=----1f---C=--+_-t---=ln'--I 
----'0"'.000=_1__---1 ~ln _ __+__---t---___/-...Q:~--------l______--+__-____+----+----+-=-O.-=-OOO=--+--____1\_----- ___ -t-o~,OOO=_=____/--N'-'A'-'------r_=_D____1\_-~I__--j 
'--------+-+-- -----_+----____/-----r-\------\------+--------t--------1f----------------t---------I-------+------+----+-----~-------_____1r_+_+_i 

2.DDE-06 82 Or 
0.000 Or 0.000 0.000 0.000 NA D 

0.000 Or 0.000 
,.~==_r-T~----r---~--_r--~----~~-I---_+----+_----~---~--_f___----~---+-------

NA D 

CumulaHve SHe Sail Risk (1) = 0.000 0.060 0.197 0.000 0.000 0.000 0.000 0.000 0.030 0.000 0.060 0.000 0.000 0.000 SE-06 
VOC? • "y. Indicates that the contaminant Is considered volatile. I 

(1) SIte Hazard Quotient (HQ) = SIte Exposure Point Cone. x (SRV HQ r;JN). SIte ECR = SIte Exposu-e Point Concentration x (SIN ECR/SIlV). 
0--
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I -~+---- ------+-- 1---+ TIer 2 ResldenHal Soli Reference Value Risk EvaluaHon (1999 Version) I 
Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 
~~ -

VI D ~ D 
SIte I I C I I 

eoncen s I I s I v 
0 (~g/kg) s v a s 
C ResidenllalSRV dry SIIeHQ I I WHOLE S I I 

Chemical CAS No. ? (mg/kg) weight •.. (1) ,. en AOREN CY/BLD CNS/PNS EYE IMMUN KION UV/GI PROSTATE REPI10 RESP SKIN SPLEEN THYI1OIO BODY ELCR(I) S ,. n C 
lnorganlcs: > f-._- 1----

r-' 
Indlvlduol chemical specific HQ should not exceed 0.2 (except where noted), cumulative HI should not exceed 1 tor each target en~~ 

Individual excess lifetime cancer risk os well as cumulative excess lifetime cancer risk should not exceed 1 per l00.OCl'l (I.e., 1 E-5). 

(2) ADREN - adrenal; BONE; CV ISLD - cardiovascular/blood system; CNS/PNS - central/peripheral nervous system; EYE; IMMUN - Immune system: KIDN - kidney; UV IGI - liver/gastrointestinal system; 

PROST - prostrate: REPRO - reprOductive system (lncl. teratogenic/developmental effects); RESP - respiratory system; SKIN - skin Irritation or other effects; SPLEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rate. etc. I I I I I I 
~--

.It Class A - Known human carcinogen I II I I I I I 
Ck!ss 8 - Probable human carCinogen (B 1 - limited evidence Wl humans; 82 - Inadequate evidence In humans but adequate In animals) 

Closs C - Posslble human carcinogen I I I I I I I I 
Class D • Not Classlflable 1 I I I I 
NA - No EPA Closstflcatlon Available. I I I I I I 
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NOTE:Based on UMtTED mutuple pahtway exposure scenario (I.e .. Incldentlol soU/dust IngesHon, dennol contad and Inhalation of outdoor dust ~nd vapors). It .. - -. - - _. -
muHlple contaminants ora present oJrnulaHve rtsk MUST be evaluated. Concems regarding ecotoglcal receptors. vapor mlgraUon. and ground or surface water 

~r=' .--.. ----"-'-. 
!!!!PO~~ evaluated by other methods. _ ___ _ ___________ ---,--- --

_ .. _---- .- -- --- - .- .-
lTor = oral; De= Dermal; In = I".halallon; ? = not known. - .. - -- ---- ---_. -- --~ 

f--- - -.--_.- -------I--- ---- ----- --- --- - ----- -- I--I--
Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) 

IL- Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER --I~~ 

~ p ~ P 
SItG 

., 
I r C I r 

COnCan 5 I I s I v 
(mgtkg) ~ a 5 a s Iv 

C Residential SRV dry SlteHQ I I WHOLE S I I 
Chemical CAS No. ? (mg/kg) weight, (I) " n ~ ADREN CV/BLD CNSlPNS EYE IMMUN KIDN UV/GI PROSTATE REPRO RESP SKIN SPlEEN TKYROID BODY HCR(!) S " lnorganlcs: . 

-. 
Aluminum 7429905 26000 542Ii 0.042 Or 0.042 0.042 NA NA .. -
Antimony 74<10360 14 0.000 Or 0.000 0.000 NA NA 

Arsenic 7M0382 10 6 0.120 In Or 0.120 0.120 0.120 6.00E-06 A Or 

Barium 7M0393 1200 i29 0.108 Or ~~cule Intake. It HQ > 1 there may be an acule health concern NA NA 0 
Or 

Cadmium 7440439 35 4.3 0.025 Or . 0.025 4.91E-09 Bl De In 
Or 

Chromium VI 18540299 71 ~.2 0.122 Or 4.87E-07 A De In 

Copper 7M0508 100 937 9.370 In Or Based on Acute Intoke. If HQ > 1 there may be an acute heaHh concern NA D 

Iron 7439896 7000 30100 0.860 In Or I NA NA 

lead 7439921 400 0.000 Or .Based on blood lead levels. HQ> 1 blood lead levels may exceed 10 ug/dt NA 82 

Manganese 7439965 1400 1960 0.280 - ~ 0.280 NA D 
7439976 

Mercury (Inorganic: elemental and mercuric chlorid 7487947 y 0.7 0.000 In 0.000 0.000 NA D --
Methyl Mercury 22967926 3 0.000 In Or 0.000 0.000 NA NA 

Or 
Nickel various 520 0.000 In Or 0.000 O.OOE+OO A De In 

7440622 
Vanadium 1314621 210 21.;. 0.020 In Or NA D 

Vo/ome OrganIcs r-------
1.1 • Dlchloroethane 75343 y 34 0.000 In 0.000 O.OOE+OO C In 

'. 
- --

0.000 
---_. 

1.2 - Dlchloroethylene (mixed Isomers) 540590 y 8 In 0.000 NA D 

Ethyl benzene 100414 y 200 0.000 In 0.000 0.000 0.000 NA D 

Methyl ethyl ketone (2-bulanone) 78933 y 1400 0.000 In 0.000 NA D 
I--- r---

Naphthalene 91203 y 10 0.000 In 0.000 0.000 0.000 NA D r--- 821 
Tetrachloroethylene (PeE) 127184 Y 72 0.000 In 0.000 0.000 0.000 O.OOE+OO C tn 

Toluene 108883 y 107 .. ' 0.000 In 0.000 0.000 0.000 0.000 NA D 

r--- 1,1.1·Tr1chloroethone 71556 y 140 0.000 In 
t---

0.000 0.000 NA D --
821 

Trichloroethylene (TeE) 79016 y 29 O.OOE+OO C In 

0.000 
._.-r----- -- r--

Xylenes (mixed) 1330207 y 110 In ._- 0.000 0.000 ~- NA D 

PotyalOmaftc Hydrocarbons 
-- --

Benzo(a)pyrene equivalents (see BoP equlv. 
._-r--- -- .---

Calculation spreadsheeet) 50328 2 '1.59 7.95E-06 B2 Or ---
Fluoranthene 206MO 1080 

.... ,. 
0.000 Or 1--0.000 0.000 0.000 

--

-~ -- D 

Pyrene 129000 0.000 Or 
-- _. - I--

890 

'., '. 
0.000 NA D 

,,: - - t------

CUmulaHve SHe Soli Risk (I) = 0.000 0.120 0.442 0.000 0.000 0.025 0.000 0.000 0.042 ,-~ cJl~~. 0.000 0.000 0.000 IE-OS 
VOC? - -yo- Indicates that the contaminant Is considered volatile. 

.- ---- t------

(1) SIte Hazard Quollent (HQ) = SIte Exposure Point Cone. x (SRV HQ IWV). SIte ECR ~ SIte ExposlA"e Point Concentrallon x (SRV ECRISRV). 
-- --~ _._--- ._- --I--
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I f+- -- --_.-
Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) I , 

Path- Path-

f--- ways NONCANCER TARGET ENDPOINTS (2) 
,. CANCER ways 

; ~ p ~ D 
Site " I r C I r 

conCen s I I s I v 
0 

(!1Iglkg) s tv a s y 

C Resldenllal SRV dry SlIeHQ I I WHOLE S I I 
Chemical CAS No, ? (mg/kg) weight (1) 

" In 
ADREN CY/BlD CNS/PNS EYE IMMUN KIDN UV/GI PROSTATE REPRO RESP SKIN SPLEEN THYROID BODY ELCR(I) S "- ~ n , 

lnorganlcs; 

Individual chemical specific HQ should not exceed 0.2 (except where noted), cumulative HI should not exceed 1 tor each target endpoint. 
-" 

Individual excess lifetime cancer risk os well os cumulative excess utatlme cancer risk should not exceed 1 per l00.CXXI (I.e., 1 E-S). 

(2) ADREN - adrenal; BONE; CV/BLD - cordlovascutar/blood system; CNSIPNS - central/peripheral nervous system; EYE; IMMUN -Immune system: KIDN - kidney: UV/GI -liver/gastrointestinal system; 

PROST - prostrale; REPRO - reprOductive system 000, teralogonlc/dellelopmontol effects); RESP - resplralory system; SKIN· skin IrrHailon or other effects: SPLEEN; THYROID; 

WHOLE BODY - Increased mortality. decreased growth rate, etc. I I I I I --r-.11 Class A - Known human cordnogen I I I I I 
Class 8 - Probable human carcinogen (B 1 - limited evidence In humans; 82 - Inadequate evidence In humans but adequate In animals) 

Class C - Possible human carcinogen I I I I I I I 
Class D - Not Classilloble I I I I I 
NA - No EPA Classification Available. I I I 
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NOTE:Based on UMITED rooHipie pa_ay exposure """,alto (i.e., Incldenllal soil/dust Ingestion, dennal confact and Inhalation 01 outdoor dust and vapars),-"-___ +-__ + ___ _t----------c-----I-----+---t--.. ---r------- _ 
multlp4e contaminants Ofe present cumukJtlve 1151< MUST be evaluated. Concems regardtng ecological receptors, vapor m1gration!...~~ .. J~~nd or ~rfO~_~-.!!~ ___ . f------. ________ ~ __ j __ _ 

Impacts roost be evaluated by ather methods. __________ . _________ -!-__ + _______ + __ --j ___ +- ____ r----+----j---1--------t---- r---

---+---+---- r--- - ---
-- 1---

---~ 

----1------+--+----1--- --+~-l--__1_----Pathways: Or = oral: De= Dermal: In ~ InOOlatlon: ? = not known. 1-----'---'c=:=.::::"'-,-c::.:.:::::..:;='-"---f--f------_f_--_t_---_+-f---+---- t----- ---- --- ------+--__11---

Tier 2 Residential Soil Reference Value Risk Evaluation (1999 Version) 

Chemical 

lnorganlcs: 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

v 
o 
C Resldenllal SRV 

CAS No.? (mg/kg) 

7429905 26000 

7440360 14 
7440382 10 
7440393 1200 

7440439 3S 

SIte 
cOncen. 
(mglkg) 

dry 
. weight 

3.6 

---+---- ----r~- -.-- _+--+----1--------+---1-----+---1----- ----f---_t_--.---I-.---r--

Path-

. ___ +_w~ay~S~~--_r----,_----~----r_----rN~O~N~CA~NrCE~R~T~A~~~a~E~N~D~PTO~IN~~~(~2)r_-~r_---,----_,----_r----~-~CANCER 

Path
ways 

SlleHQ 
(1) 

1.1 P 
I r 

s I 

s ~ 
I I 

n '" 
ADIlEN CV/BID CNS/PHS EVE IMMUN KIDN UV/GI PROSTATE IlEPIIO IlESP SKIN SPLEEN THYIIOID 

WHOLE 
BODY ELCR (1) 

~ D 
CIT 

I s I 
a s 
s I I 

s It In 

~O~.~~-+--l-0~r~---~---~O~.O~~~f__-_+--_+_---+---f-----~~~f---+--_t_--+----If__--~--~N~A~_t_N~A+__t__4 
0.000 Or 0.000 0.000 NA NA 
0.070 In Or 0.070 0.070 0.070 3.5OE-06 A Or 

---,O::.OOO='---'+--1--,O::'-I.Bosed on Acute Intake. II HQ > 1 there may be on acute heaHh concem NA NA 
0, 

O.OOE+OO 81 De In 0.000 0, O.CXXl 
.~. Or 

Chromium VI 18540299 71 28.3 0.080 0, 3. 19E-07 A De In 

Copper 7440S08 100 176. 1.760 In Or Based on Acute Inlake. II HQ > I there may be on acute heaHh concem NA D 

Iron 7439896 7000 T4800 ._70:..:.4714=--+_"ln'-!--0.=..:., I I NA NA 
0.000 0, Based on blood lead levels. HQ> I blood lead levels may exceed 10 ug/di. ___ -1-____ I-__ -l-__ + __ -t_...:.:N.:.,A:....._j_-=8"'2-j---j--l lead 7439921 

Manganese 7439965 
7439976 

Mercury (Inorganic: elemental and mercuric chlorld 7487947 y 

Methyl Mercury 22967926 

Nickel 

Vanadium 

Volaffle Olganlcs 

various 
7440622 
1314621 

400 

1400 

0.7 

520 

210 

1.1 - Dlchloroethane 75343 y 34 

1.2 - Dk:hlo,oethylene (mixed Isome~) 5<10590 y 8 

Ethyl benzene 100414 y 200 ! j:::; 
~-fM~e=-th~yI~et~h~yI~k~~~0~ne~~~.~~a~no~ne=)~--------~r_7~8=-933~_t~y_j_ ___ I~400~ ___ i,!:'· 

. Naphthalene 91203 y 10 

TetrachloroethYlene (PeE) 127184 Y 72 
Toluene 108883 Y 107 
1,1,1 - Trichloroethane 71556 140 

Trichloroethylene (TCE) 79016 29 

Xylenes (mixed) 1330207 110 

Polyaromaffc Hydrocarbons 
Benzo(a)pyrene equivalents (see BoP equlv. 

,---'O~.~~'____f---. __ O, ~O,.=O~=__l_----_l_-----f-------+-----t------+-----+-----+----_l_----_I_----_r----~--~N~A~_+~D_+--+--t 

-70~.OOO~_t_~~ln,~----~-----~O~.OOO~-+.----~~O~.CXXl~4_----~----.4_-----~----4_----~ ____ +-____ +-____ f---____ II ___ N~A~~~D~--+-~ 
0.000 In 0, 0.000 O.CXXl NA NA 

Or 

:.---,O::.:.OOO='_I-,I::.:.n ~ ------1f-----t--- -_+--_I_---_r----f------t--~ -t-____ -+ ____ -t ____ -+ ____ -t ____ _+-=O."'OOO=--t--=-O.o.::OOE=+-=OO=-I_A~De=-l-ln~ 

---'O::.:.D2~2'_1-cl~n+O,r -----~~----I------f___----t-----+-----+_----~-----~----~-----,~----I------t_----+-----.,-~N~A~~~D~_1--~ 

0.000 In ---.---_I_----_r-----f----.- 0.000 O.DDE+OO C 
0.000 In 0.000 NA D 

~O~.OOO~-+--+-ln~------r----·-j-----+------+------I-O-.CXXl~-r-=O~.CXXl=--l------+-O-.CXXl---f-------t------i-----+-----+-----!I--~N~A D 

In 

0.000 In 0.000 NA D 
0.000 In O.CXXl O.CXXl 0.000 NA D 

821 

0.000 ___ ~-----+------r--=0-=.OOO=-+-----+_-----+-"'O."'CXXl=-_l_-=-O."'OOO=-_I_----__l------I------I_----+ _____ +--____ +-____ i-0"'~~7+-=OO-=--~C_I___lI-I~n~ 
;. 0.000 In 0.000 O.CXXl 0.000 O.CXXl NA D 

0.000 --f-"'- _____ +-___ -I-"'0."'000=__l_--+-----+----_I_-"0"'.000=-_t_------1------1_----+------+---- ---- _-I ____ -f_--'N:~Ac:.. __ !.8"'~" t--_I___l 

" 0.000 -'1;;- -----. 0.000 
O.OOE+OO C In 

____ -l-____ +-O~.CXXl~_~-~~~ D ___ I---0.000 

-----~f--+--+----+----+-----------~---'-t-----+---__Ir----__I---- ---- --- 1----- ---1-----1--+-+--1 

Calculation spreadsheeet) 50328 2 ,~jS: ---:----:-c-,--+-_t_-t------jl----j----+- -- ---_+----t----f----j----j-- _. + ___ + __ +-__ I_----j-=2.:.=08"'E::..-=OS=-t 82 _~ 
I--+F.::luo=ra::.n:::lhe~ne=_ ___________ +..:206440=_=_j_--j--.:..:l080=-_t .>'. 

Pyrena 129000 890·· '. 

0.000 Or 0.000 O.CXXl 0.000 NA D 

-=O:::.OOO==--t---I....:O::.:'~---r----t--.-+---+_---I-"'O."'CXXl"'-+_-_~I__--f__--__+------ __ .----+_---+----. r----- ___ -'N'"'A~_+...:D::...-I___ 

f__~~~~~~~~------~--~L-~~~fCU~m~U~laH~ve~SltTe~SO~II~RI~Sk~(~1)~=~__+~+__r~0.:.=000~i_'0~.0~7~0_r~0.~16~1~....:0~.DDO~_r~0.:~DDO~~0~.000~~_r~0.~DDO=::..._+-=0.=000~_+-0=.~==~~0~.000~~-r0::.:.0=7:0_ 0.000 0.000 0.000 
VOC? - "y'lndlcates that the contaminant Is considered volatile. I ______ r----i---_j_----+---j---r--

(I) SIte Hazard Quotient (HQ) = SIte Exposure Point Conc. x (SRV HQ ISIN). SHe ECR = SIte Exposlle Point Concentration x (SIN ECRISRV). 

2E-OS 
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I +--+---- H-Tier 2 Residential Soli Reference Value Risk Evaluation (1999 Version) I 
I' ,;-- Poth- Path-

I: _ -> woys NONCANCERTARGET ENDPOINTS (2) CANCER ways 

\/I P ~ 0 
SIte _ I r C I r 

v 
Conc:en, s I I s I 

0 
(mglkg)! S r.- a s v 

C Resldenllol SRV -dty SlteHQ I I WHOLE S I I 
ChemIcal CAS No. ? (mg/kg) weight \ (1) n ~n ADREN Cy/BLD CNS/PNS EYE IMMUN KIDN UV/Gl Pt!OSTATE REPRO RESP SKIN SPLEEN THYROID BODY ELCR(l) s " n 

lnolganlcs: .',r: 
IndMduol chemical speclflc HQ should not exceed 0.2 (except where noted). cumulative HI should not exceed 1 for each target endpoint. ---
Individual excess lifetime cancer risk os well as cumulative excess lifetime concer risk should not exceed 1 per 100,000 (I.e .• 1 E-5), 1 

(2) ADREN - adrenal; BONE: CV /BLD - cardiovascular/blood system: CNS/PNS - central/peripheral nervous system; EYE; IMMUN - Immune system; KIDN - kidney; UV IGI - liver/gastrointestinal system; 

PROST - prostrate: REPRO - reproductive system (Inc/. teratogenic/developmental effects): RESP - respiratory system: SKIN - skin IrrHatlon or other effects; SPlEEN; THYROID: 

WHOLE BODY -Increased mortalHy. decreased growth rate, etc. 1 1 1 I ~ --t---... Closs A - Known human carcinogen 1 1 1 1 1 1 
Class 8 - Probable human carcinogen (B' - limited evidence In humans; 82 - Inadequate evidence In humans but adequate In animals) 

Closs C - Possible human carcinogen 1 I I J I 1 I 1 

Class 0 - Not Classttloble I 1 1 1 1 1 1 
NA - No EPA Classification Avallable_ 1 1 I I I I I 
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NOTE:Bosed on UMITED multiple pohtway exposure scenario (I.e., Incldentlat soil/dust Ingestton, dermal canted and Inhalation of outdoor dust and vapors). If 
f--- 1----

muHlple contaminants are present OUTlulat!ve risk MUST be evaluated. Concems regardtng ecok>glcal receptors, vapor mlg~_Ion. and gr~~o~~~ ~~_e~ -- ~-

Impads must be evaluated by other methods. ___ _ _________ --
- --~ ---- -_ .. _-- ------ ----

Pathways: Or = oral; De= Dermal; In = Inhalation; ? = not known, 
---- ----_.- ------ --1----

_ .. ---- --- ---- --- ---- -- -- -----
---~-- ------ -------- ---

Tier 2 Residential Soli Reference Value Risk Evaluation (1999 Version) 
Path- Path-

I ways NONCANCER TARGET ENDPOINTS (2) CANCER ~O'f!.. 

~ P ~ D 
SIte I r C I r 

eonCen s I I s I v 
0 

(mg(kg) s ~ a s v 
C Residential SRV -diy slteHQ I I WHOlE S I I 

Chemical CAS No. ? (mg/kg) welghi (1) n ,n ADREN CV/BlD CNS/PNS EYE IMMUN KIDN UV/GI PRQSTAIE REPiIO RESP SiCIN SPLEEN IHY1!OID BODY ELCR(I) 
S " Q 

n , 
lnorgan/cs: 

Aluminum 7429905 26000 &920;. 0.046 Or 0.046 0.046 NA NA 

AnHmony 744OJli) 14 0.000 Or 0.000 0.000 NA NA .-
AlSenlc 7440382 10 ... 8 0.096 In Or 0.096 0.096 0.096 4.80£-06 A Or 

BariUm 7440393 1200 . 173 0.144 Or Based on Acute Intake. If HQ > 1 there may be an acute heotth concern NA NA 0 
Or 

Cadmium 7440439 35 0.000 Or 0.000 O.DDE+OO 81 De In 
Or 

Chromium VI 18540299 71 .18.2 0.051 Or 2.05E-07 A De In 

Copper 7440508 1()() .- 26.2: 0.262 In Or Based on Acute Intake. If HQ > I there may be an acute health concern NA 0 

Iron 7439896 7000 16200. 0.463 In Or I NA NA 

Lead 7439921 400 0.000 Or Based on blood lead level. HQ> 1 blood lead levels may exceed 10 ug/dl. NA 82 

Manganese 7439965 1400 /.16111 0.230 Or 0_230 NA 0 
7439976 " 

Mercury (Inorganic: elemental and mercuric chlorl 7487947 y 0.7 0.000 In 0.000 0.000 NA 0 

Methyl Mercury 22967926 3 0.000 In Or 0.000 0.000 NA NA 
,/ ... Or 

Nickel various 520 0.000 In Or 0.000 O.DDE+OO A De In 
7440622 

Vanadium 1314621 210 0.000 In Or NA 0 -'.---- --- ---
Volattle OrganIcs 

-
1,1 - Dlchloroethane 75343 y 34 0.000 In 0.000 O.DDE+OO C In 

1,2 - Dlchloroethylene (mixed Isomers) 540590 y 8 0.000 In 0.000 NA 0 -
Ethyl benzene 100414 y 200 0.000 In 0.000 0.000 0,000 NA 0 

Methyl ethyl ketone (2-butanone) 78933 y 1400 0.000 In 0.000 NA 0 

Naphthalene 91203 y 10 0.000 In 0,000 0.000 0.000 NA 0 
821 

T ekachloroethylene (PeE) 127184 Y 72 0.000 In I--- ._--_. 0_000 0.000 0.000 O.OOE+OO C In 

Toluene 108883 y 107 0.000 In 0.000 0.000 0.000 0.000 NA 0 
1,1,1 - Trichloroethane 71556 y 140 0.000 In 0_000 0.000 NA 0 --

821 
Trichloroethylene (TCE) 79016 Y 29 O.DDE+OO C In 

Xylenes (mixed) 1330207 y 110 0.000 In 0_000 0.000 0_000 NA 0 -
PotyalOmirttc Hydrocarbons 

Benzo(a)pyrene equivalents (see BoP equtv. 
---

Calculation sPfeadsheeet) 50328 2 ' o.~91 2.46E-06 82 Or 
Fluoranthene 206440 1080 0.000 Or 0.000 0.000 0_000 NA 0 
Pyrena I2900J 890 -- 0.000 Or 0.000 NA 0 --

< •• / •• 

CumulaHve SIte Soli Risk (1) = 0.000 0.096 0.372 0.000 0.000 0.000 0.000 0.000 0.046 0.000 0.096 0.000 0.000 0.000 7E-06 
VOC? - "yo indicates that the contaminant Is considered volatile. I --

(1) Sne Hazard Quotient (HQ) - Site Exposure Point Conc. x (SRV HQ IWI). Site ECR = Site Exposu-e Point Concentration x (SRV ECRISRVl_ 
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I ------1-- --H----- --- --+-+---- ---t---t--r-- -t-Tier 2 Residential Soli Reference Value Risk Evaluation (1999 Version) I 
Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER --~~ 

SIte 
1.1 P M P 
I r C I r 

Concan s I I s I v 
0 

(mglkg) s ~ a s tv 
C ResidenHoI SRV --- drY SlteHQ I I WHOlf S I I 

Chemical CAS No. 1 (mg/kg) weight (1) n , n I ADIlEN CV/BlD CNS/PNS EYE IMMUN KION UV/GI PI10SIAlE IlEPI10 IlESP SKIN SPlfEN THYI1OIO BOOV ELCR (I) S " " ~rganlcs: ----
Individual chemical specific HQ should not exceed 0.2 (except where noted), cumulative HI should not exceed 1 for each torget endpoint. --r---- ----c----- ----
Individual excess lifetime cancer risk as well as cumulative excess lifetime concer risk should not exceed 1 per lOO,OXl (I.e .. 1 E-5). 

(2) ADREN • adrenal; BONE; CV /BlD - cardiovascular/blood system; CNS/PNS - central/perlpheral nervous system; EYE; IMMUN· Immune system; KIDN - kidney; UV /GI • liver/gastrointestinal system; 

PROST - pfOstrate: REPRO - reproductive system (Inc!. teratogenic/developmental effects); RESP - respIratory system; SKIN - skin Irrttatlon or other effects; SPLEEN; THYROID; 

WHOLE BODY - Increased mortality. decreased growth rate. etc. I I I r-r-... Closs A - Known human carcinogen I I I I I I 
Class B • Probable human carCinogen (81 • limited evidence In humans.: 82 - Inadequate evidence In humans but adequate In animals) --
Closs C - Possible human carcinogen I I I I I I 
Class D • Not Classifiable I ---
NA - No EPA Clossltlcatlon Available. I I I 
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NOTE:Based on UMiTEO muttlple pahtwoy exposure scenarto (I.e., Incldentlal soil/dust Ingestion, dermal contad and Inhalation of outdoor du~~nd vapors). ~ __ 

muttlple contaminants are present CUmulaHV8 risk MUST be evaluatacl. Concems regarding ecological receptors, vapor ~gration, and ground or ~~_ater -_. 
Impads must be evaluated by other methods. . 

-~--

I -'1--- ---- ----- - .... --- --_. ---
"athways: Or = oral; De= Dermal; In = Inhalation; ? = not_ r-wn. ._1----- ----- . __ .. .- --

._--_. c-- -- 1-._- ---~ 
--_._-- ------ ----I--- ---

Tier 2 Residential Soli Reference Value Risk Evaluation (1999 Version) 
Path- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M P M P 
Site I r C I r 

Coneen s I I s I 
V 

(mg/kg) ~ 0 5 ~ a s 
C Restdentlal sRV d!}' slteHQ I I WHOlE S I I 

Chemical CAS No. ? (mg/kg) weight (1) n ,n ADREN CV/BLD CNS/PNS EVE IMMUN KIDN UV/Gl PROSTATE REPRO RESP SKIN SPlEEN THYROID BODY ELCR (I) s ,~ 

lnorganlcs: I 
Aluminum 742990S 26000 0.000 Or O.OOJ O.OOJ NA NA 

Antimony 7440360 14 
.' 

0.000 Or 0.000 0.000 NA NA 

Arsenic 7440382 10 0.000 In Or 0.000 0.000 0.000 O.OOE+OO A Or 

Barium 7440393 1200 261 0.218 Or Based on Acute Inlake. It HQ > 1 there may be an acute heaHh concem NA NA 0 

I. 
Or 

Cadmium 7440439 35 0.000 Or 0.000 O.OOE+OO 81 De In 
Or 

Chromium VI 18540299 71 0.000 Or O.OOE+OO A De In 

Copper 7440508 100 0.000 In Or Based on Acute Inlake. It HQ > 1 there may be an acute heatlh conceqt NA D 

Iron 7439896 7000 0.000 In Or I NA NA 

lead 7439921 400 0.000 Or Based on blood lead levels. HQ > I blood lead levels may exceed 10 ug/dl. NA 82 
.-

Manganese 7439965 t400 0.000 Or 0.000 NA D 

7439976 

Mercury (Inorganic: elerY;lental and mercuric chlorid 7487947 y 0.7 0.000 In 0.000 0.000 NA D 

Methyl Mercury 22967926 3 0.000 In Or 0.000 0.000 NA NA 
Or 

Nickel various 520 0.000 In Or 0.000 O.OOE+OO A De tn 
7440622 

Vanadium 1314621 210 0.000 In Or NA D 
.. _---

Vo/ame OrganIcs 
1.1 - Dlchloroethone 75343 y 34 0.000 In 0.000 O.OOE+OO C In 

1.2 - Dlchloroethylene (mixed Isomers) 540590 y 8 0.000 In 0.000 NA D 
1-. 

0.000 
_.-

NA D Ethyl benzene 100414 y 200 In 0,000 0.000 0,000 

Methyl ethyl ketone (2-bufanone) 78933 y 1400 0.000 In 0,000 NA D 

Naphthalene 91203 y 10 0.000 In 0,000 0,000 0,000 NA D 
82/ 

Tetrachloroethylene (PCE) 127184 Y 72 0.000 In 0.000 0,000 0,000 O.OOE+OO C In --
Toluene 108883 y 107 0.000 In 0.000 0,000 0,000 0.000 NA D 

1.1.1 - Trichloroethane 71556 y 140 0.000 In 0,000 0,000 NA D 

i, 82/ 

Trichloroethylene (ICE) 79016 Y 29 O.OOE+OO C In 

Xylenes (mixed) 1330207 y 110 0.000 In 0,000 0.000 0.000 NA D --
Potyaromalic Hydrocarbons 

Benzo(a}pyrene equivalents (see BoP equlv. 

Calculation spreodsheeet) 50328 2 0.235979 1.18E-06 82 Or 

Fluoranthene 206440 lOBO 0.000 Or 0,000 0,000 0,000 NA D 

Pyrena 129000 890 : 0.000 Or 0,000 NA D 

'.'" , ; 

CumulaHve SlIe Soli Risk (1) = 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 lE-06 
VOC? - Y indicates that the contaminant Is considered volatile. --

(I) Sne Hazard Quotient (HQ) = SIte Exposure Poln! Conc. x {SIN HQ /WI}, SIte ECR = SIte ExposlIe Poln! Concentration x (SRV ECR/SRV). 
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I --- .. _- ----+--Tier 2 ResidenHal 5011 Reference Value Risk EvaluaHon (1999 Version) I 
Path- Path-

.' 
ways NONCANC£R TARGET ENDPOINTS (2) CANC£R ways 

SHe' /.1 P /.1 D 
I r C I r 

~n· s I I s I v 
0 (mgikg) s f.- a s 
C Resldenllal SRV dry SlIeHQ I I WHOLE S I I 

Chemical CAS No. ? (mg/kg) WGighl (I) In ~ n ! ADIlEN CvtBLD CNS/PNS EYE IMMUN KIDN UY/G! PROSTATE IlEPRO IlESP SKIN SPLEEN THYROID BODY ELCR(I) s n c 
lnorgan/cs: '0' 

---'----
Individual chemical specific HQ should not exceed 0.2 (except where noted). cumulative HI should not exceed 1 for each target endpoInt. 

Individual excess lifetime cancer risk as well os cumulative excess lifetime cancer risk should not exceed 1 per l00,QO) (I.B .• I E-5). I 
(2) ADREN • adrenal; BONE; CV /BLD - cardklvascular/blaod system; CNS!PNS - central/perlpheral nervous system; EYE; IMMUN - Immune system; KIDN - kidney; UV /GI - liver/gastrointestinal system: 

PROS! - prostrate; REPRO - reproductive system ~ncl. teratogenic/developmental effects); RESP - respiratory system; SKIN - skin Irr~atlon or other effects; SPLEEN; THYROID; 

WHOLE BODY - Increased mortality. decreased growth rate. etc. I I I I I ... Closs A - Kno......" human carcinogen I I J I I 
Class B - Probable human carcinogen (B I - Ilmtted evidence In humans; B2 - Inadequate evidence In humans but adequate In anImals) 

Class C - Possible human carcInogen I 1 1 
--I I I 

Class D - Not Classifiable I I 
NA - No EPA Classification Available. I I 
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TYPICAL INDUSTRIAL WORKERS 



NOTE:Based on UMITED muKlpie pahtway exposure scenario (I.e., Inclctentlal soli/dust Ingestion, dennol contact and inhaklflon or outdoor dust a':'d vapors~ __ 
~ ... - --- ._---.- -c----.-- --~ 

muKlpie contaminants are present cumulative risk MUST be evaluated. Concems regarding ecological receptors, vapor migration, and gr~nd or surface water 
--~ f--- ------- - -- ~ 

Impacts must be evaluated by other methods. I ----- ----- ._- ------- ------- --~ 
I ------- -~ c------ ._-- ---- ---f--- f--- -- .- ------ ---- --~ 

Pathways: Or = oml; De= Dermal; In = Inhalation; ? = not known_ 
f-- - -- ----- 1-- ----f--~- ------ -.--- -------- -- ---c---~~ ._- .-

I -- --- .. __ .- ------ ._- ----- ---~ 
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER - ~"Y!.. 
l 

M D M D 

I I I I 

SII9 s I C s I 

ConCan s v I s y 

v (mg/kg) I I a I I 

0 InduslrlalSRV drY sne HQ n n WHOlf s n n 

Chemical CAS No. c (mg/kg) weight (1) g g ADREN BONE CV/BlD CNSJPNS EYE IMMUN KIDN UVIGI PROSTATE REPIIO RESP SKIN SPUEN THYROID BODY ELC. (I) s g g 

lnorgan/cs: ----
O. 

Aluminum 742990S 100000 .190 0.008 In oms oms NA NA -
7440360 100 .) Ii 0.000 0.!Xll NA Antimony O. 0.!Xll NA 

Arsenic 7440382 25 3A 0.010 In O. 0.010 0.010 0.010 I.36E-06 A Or 

Barium 7440393 12500 ° 0.000 O. O,!Xll 0.!Xll NA NA 
O. 

Cadmium 7440439 250 ° 0.000 O. O,!Xll O.OOE+OO BI De In --
O. 

Chromium VI 18540299 425 13.6 0.006 O. 
f----

3.20E-07 A De In 

Copper 744051J8 9000 10.3' 0.000 In O. 0.!Xll NA D 

Iron 7439896 46000 2U)O', 0.106 In O. NA NA 

lead 7439921 700 0;, 0.000 O. Based on bJood lead levels. HQ > 1 blood lead levels may exceed 10 ug/dl. NA 12 
In I Manganese 7439965 58lO 9'11 ',' 0.033_ O. 0.033 NA D 

7439976 
Mercury (Inorganic: elemental and mercuric dllork 7487947 y 2 ° ,;; 0.000 In Not Protective of Hlgh_ 0.!Xll 0.!Xll Short-term Exposure NA D 

Methyl Mercury 22967926 22 D 0.000 In O. 1--. O,!Xll 0.!Xll NA NA 

Or 
Nickel various 300J D 0.000 In O. 0.!Xll O.OOE+OO A De In 

7440622 
Vanadium 1314621 1340 0.000 In O. NA D 

Volalfle OrganIcs 
c, __ 

-~ .-~ 

1.1 - Dlchloroethane 75343 Y 55 0.000 In 0.!Xll O.OOE+OO C In 

1.2 - Dlchloroelhylene (mixed isomers) 540590 y 22 0 0.000 In 0.!Xll . -~ D 
.~ 

20D 0'.':: 0.000 Based on Csat. II> 1 Indicates potential fo~ tree product In soli. 
~ 

Elhyl benzene 100414 y In NA D 

Melhyl ethyl kelone (2-bulanone) 78933 y 43DD ,0· " 0.000 In Nol Prolecllve 01 High Sholl-lenT! Exp~~.e O,!Xll NA D 

Naphthalene 91203 y 28 .0 .'. 0.000 In 0.!Xll 0.!Xll 0.!Xll NA D --- -_. 
',:: ,,~:ii' B2/ 

Tetrachloroethylene (PeE) 127184 y 131 D" 0.000 In 0.!Xll 0.!Xll 0.!Xll O.OOE+OO C In -----
TokJene 108883 Y 3D5 0,: 0.000 In -- 0.000 -- 0.!Xll 0.!Xll 0.!Xll NA D ._---
1.1.1 - Trichioroelhane 71556 y 472 0.,: 0.000 In 0.!Xll 0.!Xll NA D -- - ._--'----

B2/ 
Trichloroelhylene (TeE) 79016 y 46 D . --_.- -- -,:--c--f----

O.OOE+OO C In 

Xylene, (""'ad) 1330207 y 248-~ 0 0.000 In -- 0.!Xll ---r---- 0.!Xll 0.!Xll NA D 

Po/yaromalfc Hydrocarbons '0 
Benza(a)py.ene equlvalenls (see BaP equlv. 
Calculation spreodsheeet) 50328 4 D'; O.OOE+OO 12 ~ 
FUOlanthene 206440 6BOO 0' ",- 0.000 O. 0.!Xll 0.!Xll 

------ --
0.!Xll ~- D - - ~ 

Pyrene 129000 5800 .. 0 0.000 O. 0.!Xll NA D ---- .-
.:.". 

CumulaHve sne Soli Risk (I) = 0.000 0.000 0.010 0.051 0.000 0.000 0.000 0.000 0.000 0.008 0.000 0.010 0.000 0.000 Oc~ 2E-06 

VOC?· Y indicates that the contaminant Is considered volatile. I 
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Pathways: Or = oral; De= Dermal; In = Inhalation; ? = not known. I I -1--- ----+--~t=~=i~ 
I I -+ I I 

I J I I I 
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

Path- Path-

~ay$ NONCANCER TARGET ENDPOINTS (2) CANCER ways 
----

M D M D 

I I I I 

• SHe' s I C I I 

concen· s v I I V 

v ("""kg) I I a I I 

0 Indushlal SRY drY--.. SHeHQ n n WHOlE I n n 
Chemical CAS No. c (mg/kg) weighi (1) g g ADREN BONE CV/BW CNS/PNS EYE IMMUN KION LIV/GI PROSTATE REPRO .ESP SKIN SPLEEN THYROID BODY ELCR(1) S g g 

(1) SIte Hazard Quotient (HQ) • SIte Exposure Point Conc. x (SRV HQ /SRV). SIte ECR = SIte Exposure Point Concenlration x (SRV ECR/SRV). 

Individual chemcal specific HQ !tlould not exceed 0.2 (excep1 'Wtlere noted). cumulative HI should not exceed 1 tor each target endpoint. 

Individual excess "fetlma cancer risk as well as OJrnJlatlve excess IIfeHme cancer risk should not exceed 1 per lOO.CXXl (I.e., 1 E·5). 

(2) ADREN • adrenol; BONE; CV /BLD • cardiovasCular/blood system; CNS/PNS - central/peripheral nervous system; EYE; IMMUN· Imrrune system; KIDN • kidney; UV /GI • liver/gastrointestinal system; 

PROST - prostrate; REPRO· reproductive system (Ind. teratogenic/developmental effects): RESP - respiratory system; SKIN • skin Irrttatlon or other effects; SPLEEN; THYROID; 

WHOLE BODY -Increased mortalHy. decreased growth rate. etc. I I I I I 
NOTE: Nol Prot.cttv. 01 H~ Shorl·"rm ExpoeI.H - SlV baMcI on ahort-terrn work.r lCenarlo ( •. g., contlTucHon work.r, ""Illy wOlk .. , landscapei', etc.)" 

Ilgnlftcanttv lower Ihc.llhe InduIIrlaII wOfker SRV pe .. nhtd h .... I I I I I 
(3) Class A • Known human carcinogen I I I I I 

Class B - Probable human carcinogen (81 -lIrrVted evidence In humans; B2 -Inadequate evidence in humans but adequate In animals) 

Class C - Possible human carcinogen 

Class D • Not ClassiMabie 

NA • No EPA ClasslMcatlon Available. 
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NOlE:Based on UMITED muHIpie pahtway exposure scenario ~.e .• Incldenllai soIl/dtDllngestion. dannal contact and Inhalallan al outdoor dUsI_and va~~ __ ~ ___ . ______ r- ____ f----r-----t------t------+---t----j------t---+---t---+ 
multlpfe contaminants are present cumulative I1sk MUST be evaluated. Concems regarding ecological receptors, vapor migration. and ground or surface water 

Im7,mUlfbeevalualedbYoIhermethocis. i' .--. --.-.~ ~~ ------ -== -~ ---- ---- ~-- -----~- ----t-----+-----+----+---- ------r--r--
I--pa1h--'-w-oys-:-o-r =-or-O-I; 06-= O-e-rma-I; I-n =-I-nh-ol-atl-on-; ?-=-n-ot·.Lkn-o-

wn
-. --1--+---____1 --- .--- --... --- ----- -----.- . --- ----- - r-+-

~-"'::::LT"'=.::=~=-""'::.=='-"'.:~=""'-=:=-;="-"---+-+~~~-+------ -----.--.- --- ~---+-~--I---~ -- c----- ----+-~~_t-~____1.--- ---
- --------------'----'--'------ --c--- --- ---'-"--'---.. ---.-. ---- --- ------------- ----f-----~--.--------I~~-+---

Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

v 
o lndu,Irk»SRV 

Chemical CAS Na. c (mgIkg) 

/norganlc$: 

AlumInum 7429905 100000 

Antimony 7440360 100 
Arsenic 7M0382 25 

Barium 7M0393 12500 

Cadmium 7440439 250 

Chromium VI 18540299 425 
Copper 74010508 9000 
Iron 7439896 46000 

__ ~ ______________________ __1-'7~43~992~1~_+--~7~00~__1 

Manganese 7439965 
7439976 

Mercury (Inorganic: elemental and mercurlc dllorlc 7.487947 y 

Methyl Mercury 22967926 

Nickel 

Vanadum 

Vo/affle Organics 
1.1 - Dlchloroethane 

1.2 - Olchloroethylene (mixed Isomers) 
Ethyl benzene 
Methyl ethyl ketone (2-butonone) 
Naphthalene 

Tetrachloroethylene (PeE) 

Tollene 

1,1.1 - Trichloroethane 

Trichloroethylene (TCE) 
Xylerles (mixed) 

Po/yaromoffc HydrocatboM 
Benzo(a)pyrene equivalents (see BoP equlv. 

various 
7440622 
1314621 

75343 

540590 Y 
100414 Y 
78933 
91203 

127184 Y 

108883 Y 
71556 

79016 
1330207 Y 

5600 

22 

3000 

1340 

55 

22 

200 

4300 

28 

131 

305 

472 

46 

248 

. Site 

Concen 
(mg/kg) 

Path- Path-

Wa,~ys~t--_r---~----r_---,---_r-~N~O~NrC~A~N~CE=;R~TA~RG~E~TTE~N~D~PO~I~N~~~(2~)-r_--,--_r--_r--,_---1-~N~~ __ ~~ 
M D M D 

C 
v v 

a 
drY 

weight 
Site HQ n n WHOI£ 

IOOY 

n n 
s 9 9 (1) 9 9 

5270 . 0.011 

o 0.000 
8.3 

.221'-

ADREN CV /BLD eNS/PNS 

0.000 
0.023 

0.011 

0.023 

EY£ IMMUN KIDN LIV/GI PROSTATE 

0.004 

REPRO RESP SKIN SPL£EN THYROID ELCR(l) 

0.D11 NA NA 
0.000 NA NA 

0.023 3.32E-06 A Or 
0.004 NA NA 

Or 
iI > ... 0.000 Or 0.000 O.OOE+OO II 0. In 

Or 

11.3 --=O:.c.OO5:=.::--+_~O::r-~ ---I----+---+.---f----f----f-__ -f-__ ____1----+----+--__+--__+--_+---1...:2=.66=E:..:"Oo:7_+..:.A=-+De=-FIn'-j 
> 158 0.004 In Or 0.004 NA 0 
18000 0.078 In Or NA NA 

,.0, ,---'0"-.000=____1,---+.?=-;- Based on blood lead levels. HQ> I blood lead levels may exc~.=..c.IO=ug'T/.::d=-l. ----+---+---+----+----+---1---+__---1 _--,N",A'-'-_t--='12+_I---f 

2230 0.080 Or 0.080 NA o 

o .> ,'--:O"'.ooo=::-t--:----t-"ln,+N"'alc..Pr"'aI=ectT-'Iv..oe"'aI"'H"'Ig';hc...... __ t-'0"'.OOO=--+ __ __t....::;O.=OOO=---t=Sho=~'-'"t"-e"'nnrE=X:!:pasu=::.re,'1 ___ -+ __ --+. __ --+ ___ I-__ +__--+--+-.:.N"'A:.....--+-'D"--I-+--+ 
b '.::". 0.000 In Or 0.000 0.000 NA NA 

,', Or 

o .,.--'O'-'.ooo=-+...:Ic.:.n~O,.r-+---+---+_--_+--__t--__+--_+---+__--+__---+---+-_+ __ + __ +-__ +-0",.000=_1 O.OOE+OO A 0. In 

.,~, .', 0.000 

.,~.>i': 0.000 

O· -.. , 0.000 

In Or 

In 
In 
In Based on esct. II > 1 Indicates potential tor free producl In IOU. 

In Nat Prolectlve 01 High Short-term Exposure 

0.000 

NA o 

O.OOE+OO C In 
0.000 NA ° 

NA 0 
0.000 NA ° 

~';;;' .. '~ --'O::.OOO=--+ __ t-"lnc~---+__--+__--t_'0c.,OOO""'-_+--_+--_+-'O"'.OOO=+-'O"'.OOO=+~~-~~~~~~~.-_-_-+f--.::O:.OOO::::~~~~:+_-~~--~:t~~~~~--+t-----"'O.OOO=-I-O-.OOE ... N~A':"+oo--+-:I~~-+-In--l 
. Ii :j.' 0.000 In 0.000 0.000 0.000 0.000 NA 0 

.ii:U 0.000 
,0,,:,: 0.000 

0- 0.000 tn 0.000 

In ~{, 
tnt ___ --t ______ -+ ____ -+-'Oc·OOO,=-t ____ -+-___ + ____ +O"'.OOO=_+ ____ __t----__+----_+----+--__ -f-____ -+ ___ -I_~N~A'---+I~~~/j-+____1 

a.9IE-07 C 

o 0.000 

o 0.000 _~ _________ + ___ -+...:0'-'.000=-+ __ -+ ___ -+ ____ + _____ j-____ --f _____ ~-0~.000~_+---_+----_+----_+-'O"'.OOO=_I __ ~N~A'--_+.::D~t-~~-~ 
o 

----~~~I---------+---~--_+----~--+_--~--~----~--_+----~--4---~--~----J----_+--+---f---f 

I--t=C",OIcu=kltIon==",,,,reao==dsh=eee=t'-.) ______ --+--=503=2::.8-+_+--"----1 '. 0.341 ----,....,-c-:c-+--+____1 ---t----t-==--t---+--+-_+==-+-c-:c:::-+-__ _+--_+--+--+---+--+--+-"'a.53E-O7 Icc2'-t---tOr=; 
Fluoranthene 206440 6800 "0, 0.000 Or ___ +_'0"'.000=_+--__1-- 0.000 0.000 -~ 0 
Pyrene 129000 5800 . 0 -='O.'=ooo=---t--t--o~r'-t----- --+--+"'o."'ooo=---+-==--+-----+- ---j---t-----,t--____1--____1--. NA ° 

", 

CUmulative Site Soli Risk (1) = 0.000 0.000 0.023 0.113 0.000 0.000 0.004 0.004 0.000 0.014 0.000 0.023 0.000 0.000 0.000 SE-06 
voe? -y indicates that the contamInant Is consk:t81'ed volatile. I 
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Pathways: Or = oral; De= Dermal; In = Inhalation; ? = not known. 

~--+- .. _-+=+-+ I I I I I -I I -r ------
I I T T I 

Tier 2 Industrial Scenario Risk Evaluation (1999 VersIon) I , ,. Path· Path· 
ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

~ '; ~:~;;:;, c~ 
M D M D 

., I r I r 
~;;",,~ s I C s I 

ConCeh s y I s y 

<rn;;kg) I I a I I y 

0 InduslrlalSRV .dtv •.•. sHeHQ n n WHOlE s n n 
Chemical CAS No. c (mg/kg) weight (1) g g AOREN BONE CY!BlD CNS/PNS EVE IMMUN KIDN UY/GI PROSTATE .EPRO RESI' SKIN SPUEN THYROID BODY ELCR(1I S g g 

(I) SIte Hazard Quoflent (HQ) = SIte Exposure Point Conc. x (SRV HQ ISIN). SIte ECR = SIte Exposure Point Concenlratlon x (SRV ECR/SRV). 

Individual chemical specific HQ !Ilould not exceed 0.2 (except where noted). curn.Jlative HI should not exceed 1 tor each target endpoint. 

Individual excess lifetime cancer risk as well as curn.Jlatlve excess lifetime cancer risk should not exceed 1 per l00,OCX) (l.e .. 1 E-S). 
(2) ADREN • adrenal; BONE; CV /BLD • cordlovoscular/blood system; CNS/PNS· central/perlplleral nervous system; EYE; IMMUN· Immune system; KIDN • kidney; UV /GI • liver/gastrointestinal system; 

PROST· prOOrate; REPRO· reproductive system (Ind. teratogenlc/developmental eHeets); REsp· respiratory system; SKIN - skin Irritation or other effects; SPLEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rate. etc. I I I 
NOTE: Not Prot.cttv. 01 H~ Short-r.nn Expoaur. - SRV baled on ahort-t.rm wOfk., lC.narto (e."., COftitrucHon worker, utility wcxk .... landsc:aper •• tc.) Is 

algnlftcantty fower ",mt the Induafrkll work.r SRV p' ... nted h ..... I I I I I I 
(3) Class A - Known human carcinogen I I I I I 

Closs 8 - Probable human carCinogen (B 1 -limited evidence In humans; 82 - Inadequate evidence In humans but adequate In animals) 

Class C - Possible human carcinogen 

Closs D - Not Classlflable 
~ r-

NA - No EPA ClossIflcatlon Available. 
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NOTE:Based on UMITED mutHple pohtway exposure scenario (I.e., Incldentlal soil/dust Ingestion, demal contact and Inhakrtlon 01 outdoor dust and vapors). II 

munlple contaminants are prasent cumulaHve risk MUST be evaluated. ConcerN regarding ecological receptors, vapor migration, and ground or IUrface water 
-----1---~---~--~------r_-_+--r_-_+--+_-_+--+_----i-_+~~ 

Impacts must be evaluated by other methodt:. -----+_--+-----f-- ----- -- ----- --- -------+--_1'---_+_--f--
f---L----------------"---_+_-+-----+-'-_+--_+_ _+--1,----,
Pathways: Or = oral; De: Dermal; In = Inhalation; ? = not known. -- -,--- -----j--~---- ---f----_1----~--+_-_+---+---r_-_1------r__+__+__1 

1--'----------------'-----'---'----~---_+--_+__+_1-,----- --- --- ---
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

v 
o IndUlIrIaISRV 

Chemical CAS No. c (mg/kg) 

SIt8 
concen 
(mglkgj 

drj' 
Welglit , 

SHeHQ 
(1) 

Path

ways 

M D 

v 

n n 
II II ADREN BONE CVtBlD CNS/l'NS EYE 

NONCANCER TARGET ENDPOINTS (2) 

IMMUN KlDN LIV/GI PROSTATE .EPRO .ESP SKIN SPlEEN THYROID 

WHOU 

IOOY 

CANCER 

ELCR(I) 

C 

Path
ways 

M 0 

v 
a I 

n n 
I a a 

~'~nO~'~ga~m~cs~:~-----------1_---t_+----~ '. '; :----I--+~+_---+---+_--+_--~--~--~--~-~f_--+_--+_--+_--+_---+_--+_--.----+__+-~~ 
AhJmlnum 7429905 100000"'6370"; 0.013 ~: 0.013 0,013 NA NA 

t---+A.::n::ti:;;mo="""-------------~--'-74.::40360==-f-+----'.:;;1=00=--j los' --'O::..2°c1:.:0'--~-+.::0'-rt---+---+-0-.2-10-t-=="-+---+---+---+---1---+==-+---+---1---t---t--O:-.2:-:I-:CO-I-:-.cNc;;Ac:.,."-I-'NA:::":'~_+__1 

Arsenic 7440382 25 6.6, ~0;:: . .::.0.:.:18'--l-"'ln:..t-0::;r+ __ + ____ ~_.:.:18:...~--=-0.;::O:..:18-+--:-~--~---t----+---+_--t---t--'0.:.:,0:...18'--t---t----jr_ __ --/..c2=.64E-':-:':--06=. _ _t-'A-+--fOr"--j 
BarhJm 7440393 12500 . 327, _,O;::.",OO5=-+_+-"o"r ~ ___ + ___ 0--- 0.005 0.005 NA NA 

Or 
Cadmium 

Chromium VI 

Copper 

Iron 

Lead 

Manganese 

Mercury (Inorganic: elemental and mercuric dllorl 

Methyl Mercury 

7440439 

18540299 

7440508 
7439896 
7439921 

7439965 
7439976 
7487947 y 

22967926 

250 

425 
9000 

46000 

700 

5600 

22 

I_N.::Ic::k~~:.. _____________ _+~~~~~OU~~~S~-t--=3000==-~ 

Vanadium 

Volallle Organics 
1,1 - Old1loroethane 

1.2 - Dlchloroethylene (m~ed Isomers) 

Ethyl benzene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

Tetrachloroethylene (PeE) 

Toluene 

1.1.1 . Trichloroethane 

Trichloroethylene (ICE) 
Xylenes (~ed) 

Polyaromallc Hydrocarbons 
Benzo(a)pyrene equivalents (see BoP equlv. 

Calculation spreadsheeet) 

Fuoranthene 

Pyrena 

1314621 1340 

75343 y 55 

540590 y 22 

100114 y 200 

78933 
91203 28 

127184 Y 131 

108883 y 305 
71556 472 

79016 46 

1330207 y 248 

50328 
6800 

129000 5800 

.: 
5.3 0.004 Or 0.001 1.27E-08 II De In 

Or 
114 0.054 Or 2.68E-06 A De In 
1290,' 0.029 In Or 0.029 NA D 

275000 '~--:':.:.1:-::9=6_+-,I,,-n -/-"o,,-r \::-_:---'-:---:-:--L..--:----:-c!-:-:-:_L_---,-,_L. __ L.-:-:-::--L._--II--__ +_--+_--+_--+_--+_--+---- t-_..:.N::A-,--+.:;N
I

:.:A
2 

+__+__1 
<153 0.647 Or Based on bloocllead levels. HQ> 1 blood lead lev~s moy exceed 10 ugldl. NA 

20700 0.739 

0.19, ': 0.019 
iI 0.000 

';~ ..••• 0.009 

.u.9>1 0.005 
; ): " ;~ 

In 
Or 

In Not Protective of High 

In Or 

0.739 

0.019 
0.000 

0.019 Short-term Exposure 

0.000 

NA 

NA 
NA 

D 

D 

NA 
Or 

In Or ____ ~----_+-----+-----+----_+------+----_+----_+----~f_--~----~----~----~-----+-0=.009:::::._ .. .c9:...4=7=E_,-08=-+-,A'-t-De~FIn~ 

In Or NA D 

.~.:~~~:!::::r::::::::~~~:t~~~~~::~:.:.~~-:.-~:-oI-=-se-=-:-=-oI-on-ec-.:,f-c=-ttv-sat-e-=-~-=-;-t.:--=-1g+1Lh-,-~-=-Ic-=--at-,-I-e-e-t:",l.pot-=--E-:-=-: .... ~·-a_,l~r:~r-=-~-=-ee-=--p--rod-+L-uct---.-,-ln-=-IOi-=-~I.-=-.::;O-. .::;O-25~-=-~-=-~o-'::o-1:.:6-::.~~-=--=--=--=--=--=-t-=-0-=-.I-=-63-=--=-!-=--=--=--=--=-~-=--=--=--=--=--=-t-=--=--=--=--=-!-=--=--=--=--=-~-=--=--=--=--=-~11~~6~.ccl-:;~~~t-06~~~~~~~-=--=-~.::.In-:...--I_I 
~~;tfc...:0"'.0:.:1:..9-+--l---"n::+---+---+-'0:::,0:.:19'--+---+---~--r---f--~f---+_--+_0:::.0:.:1-,-9-+--_+--_+--_+-,0:::.0:.:19'--1---,-N::.A'--_+B2/;;iDm--f-~ 

1200>. 0.916 

':90H ': 0.125 
2«10 .: 1.1 02 

120 
580,: - 0.468 

Inl _______ -t-____ +-----~0~.9~16'--+_---_~-----f--'0~.9~16'--+-0::.9~1=6_i------+- _ _+-----+----_i------f------+-----_j-:..9:.:.1~6E.::.--'OS~+-C'-t---+In"--j 
In 0.125 0,125 0,125 0.125 NA D 

In ____ _+----_+,---_+-'I:.:,I=~:..-r-----~----~----~--'-1.~I~=:...+-----_+----_+-----+----_+-,--_+ ____ -t-_____ I_--=-N::A-'--+~D~--+_~ 
821 

2.6IE-OS C In 
In ____ f--_______ +_0:::.4~~=-+_----+_----+------+------+------~----~=0=.468~~----1_----1_------+_0=.468~_I--,~N~A~---f-'D~+--~-~ 

O~·--------1~+--r-----i-----r----+_--~----_+_----+_--~-----t------t-----+_--~-----t-----t__----r----
i;;',,· 
'If:' -' '-O-.ODD--+-+-o-r 

Or 

7.93E-06 12 Or 
0,000 , _____ +_----+-O=.ooo;::;::_+-'O:::.ooo;::;::_+------f------f----~f-----4f_--~----~-----.--.cN~A~~-=D r--r--

0.000 NA D 
'. 
o O.ODD 

: " 
CUmulative SHe SoIl RIsk (1) = O.ODD O.ODD 0.248 3.400 O.ODD 0.019 1.075 2.187 O.ODD 0.181 0.612 0.018 O.ODD O.ODD 0.706 lE-04 

VOC? - y Indlcales thai the contamlnonlls considered volatile. I 
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Pathways: Or ". oral: Oe= Dermal; In = Inhalation; ? = not known. I I 

-t--+-t-~-~t==-+-, 
I I I I 

I I I I I I +-r'-Tier 2 Industrial Scenario Risk Evaluatton (1999 Version) 
Palh- Path-

,', 
ways NONCANCEI! TARGET ENDPOINTS (2) ,.~~~ --r--'!-~ 
M D M D 

-. I r I r 
slie s I C s I 

COncen' s v I s v 

v 
(rilg/kg) I I a I I 

a InduslrlalSRV dry,>., SHeHQ n n WHOU s n n 
Chemical CASNa. c (mgtkg) weight, (1) 9 9 ADIlEN lONE CV/ILD eNS/PNS Ey!; IMMUN lelDN UV/GI PROSTATE REI'tIO IESP SkiN SPlEEN THYROIO eoDV ELCR(I) s 9 9 

(1) SIte Hazard Quotient (HQ) • SIte Exposure Point Conc, x (SIlV HQ /SIlV), SIte ECR = SIte Exposure Point Concentration x (SIlV ECR/SRV), 

IndMdual chemical specific HQ !tlould not exceed 0.2 (except where noted). cumulative HI should not exceed 1 for each target endpoint. 

Individual excess lifetime cancer risk os well as aurulatlve exceS5lltetime cancer risk should not exceed 1 per l00.(XX) (I.e .. 1 E-5). 

(2) ADREN - adrenat BONE; CV /BID - cardiovascular/blood system; CNS/PNS - central/peripheral nervous system; EYE; IMMUN - Imrrune system; KIDN ' kidney; UV /GI ' Ilver/gostrolntestlnal system; 

PROST - prostrate; REPRO - reproductive system (Ind, teratogenlc/develapmental effects); RESP , respiratory system; SKIN, skin irritation or other effect. SPLEEN; THYROID; --_.- --I--I--
WHOLE BODY -Increased mortality. decreased growth rate. etc. I 
NOTE: Not Protecttve of HIgh Short·"rm EJ:poIUNo - SlV baMd on ahort-term work., lCenarto (e.g., conitrucHon workef, uttllty WOfker, bKilcaper. etc.) II 

algnlflcm\tty "'wer ",m\ !he Induafrlal worker SRV pre .. nted here. I I 
(3) Class A - Known human carcinogen I I I 

Class B - Probable human carcinogen (B 1 - United evidence In humans; B2 • Inadequate evidence In humans but adequate In animals) 

Class C - Possible human carcinogen 

Class D - Not Classifiable 

NA - No EPA Classification Available. 
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NOTE:Based on UMrtED murtlple pahtway exposure lCenarto (I.e., Incfdentlal soil/dust IngesHon, delTTlal contact and Inhalation of outdoor dust and vapors). If ---_. -- --- -- ---- ---- ---- I--f---
multlpfe contaminants are present cumulative risk MUST be evaluated. Concems regarding ~oglcol receptors, vapor m~nd ground or anface water ____ 

-~ ---_. 
Impacts must be evalualed by other methods. c----- ----~----_. ._-I--
I~~+ __ -==-= -- f--'~ --- I-

Pathways: Or = oral; De=:= Der~1; In = Inhalation; ? = not known. 
-~ ---~-- --

I .. _--_. ------ ----------I---- ----_ .. _ ... 1--" --_. --- -- ---- -- -. -
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

Path· Path· 

ways NONCANCER TARGET ENDPOINTS (2) CANCER --~~ 
M D M D 

I r I r 

SHe s I C I I 

Concan s v I I v 

v (mgtkg). I I a I I 

0 InduslTlaSRV dly sHeHQ n n WHOLE I n n 

Chemical CAS No. c (mg/kg) weight (1) a a ADR£N BONE CV/BlO CNS/PNS EYE IMMUN KIDN UV/GI PROSTAtE REPRO RESP SKIN _EN THYROID BODY HCRel) s a II 
Inorganlcs: 

Or ----- --.-- -- --- - ----- -- r--r--
AkJmlnum 7429905 100000 ·6830 0.014 In 0.014 0.014 NA NA 

2.3 . 
--_. 

Antimony 7440360 100 0.005 Or 0.005 0.005 NA NA 

Arsenic 7440382 25 11.4 0.032 In Or 0.032 0.032 0.032 4.56E-06 A Or 
' .. : .- -

Barium 7440393 12500 '306 0.005 Or 0.005 0.005 NA NA 
I--1----- . __ .-l-

Or 

Cadmium 7440439 250 0-" '....Q,QQO- -- ..«=>r ---- 0.000 O.OOE+OO Bl De In 
Or 

ChromumVl 18540299 425 22.6 0.011 Or S.32E-07 A De In 

7440508 9000 1900 0.042 
~ 

NA D Copper In Or 0.042 

Iron 7439896 46000 38100 0.166 In Or NA NA 

~ead 7439921 700 ·0 0.000 Or_ Based on blood lead levals. HQ > 1 blood load lavel. may excaad 10 r-- NA B2 
In 

Manganese 7439965 5600 5950 0.213 Or 0.213 NA 0 
7439976 

:< Mercury (Inorganic: elemental and mercuric dllorl 7487947 • 2 0.12 0.012 In Not Protective 01 High 0.012 0.012 ShoIf-lelTTl E:lCposure NA 0 

Methyl Mercury 22967926 22 il 
'-

0.000 In Or --- 0.000 0.000 NA NA 
Or 

Nickel various 3000 a 0.000 In Or 0.000 O.OOE+OO A De In --
7440622 

VanodkJm 1314621 1340 26.1 0.004 In Or NA 0 

VolaHie Organics ' :~: ... ~' 
1.1 - Dldlloroethane 75343 y 55 0- ... ~ 0.000 In 0.000 O.OOE+OO C In 

, i4'/1'11 -
1.2 - Dlchloroelhyiane (m~ed isomers) 540590 • 22 0.127 In 0.127 NA 0 

Ethyl benzene 100414 y 200 oV:" 0.000 In Based on esct. If > 1 Indicates potenHallor free product In JOII. NA 0 

Methyl ethyl ketone (2·butanone) 78933 y 4300 0',';'; 0.000 In Not Protective of High Short-telTTl Exposure 0.000 NA 0 

Naphthalene 91203 y 28 .u:;;. 0.008 In - 0.008 0.008 0.008 NA 0 ----
, " :., ~ B2/ 

Tetrachloroethylene (PCE) 127184 • 13/ ~: ,,' 
0.000 In 0.000 0.000 0.000 O.OOE+OO C In 

Toluene 108883 • 305 0 0.000 In 0.000 0.000 0.000 0.000 NA 0 

1.1.1 - Trichloroethane 71556 y 472 0 0.000 In O.~_ 0.000 NA 0 
B2/ 

,,-I--

Tnchloroethylene (TeE) 79016 • 46 96 f-- 2~ C r--~ 
Xylene, (.road) 1330207 • 248 2& 0.023 In 0.023 0.023 0.023 NA 0 

Polyaromaffc Hydrocarbons 0 -- r-Benzo(a)pyrene equivalents (see BoP equlv. I--

Calculation spreadsheeel) 50328 • . dO.7:· I.S2E-04 82 Or 

Flioranthene 206440 6BOO 160·.·· 0.005 Or 0.005 O~_ 0.005 NA 0 

Pyrene 129000 5BOO • 130 0.004 Or 0.004 
1--- r-----

NA 0 
1--I--

• 
1---- 1-- _._---

Cumulative SHe SoIl Risk (1) = 0.000 0.000 0.049 0.293 0.000 0.012 0.014 0.174 0.000 0.019 0.030 0.032 0.000 0.000 __ ~!J35 2E-04 

VOC? - V Indicates that the contaminant is considered volatile. I 
-- r' I--
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Pathways: Or = ora~ De: Dermal; In = Inhalation; ? = not known. ------+ J I I +-- I I 
~t-t= I I I I - - ---_. __ . I I 

Tier 21nduslrlal Scenario Risk Evaluation (1999 Version) 
Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

-.",.' M D M 0 
I r I r 

Site s I C s I 

cOnc:en s v I s v 

v (mQlkg) I I a I I 

a IndustrlalSRV diy. SHeHQ n n WHOlI s n n 
Chemical CAS No. c (mglkg) '_ighi (1) g g ADREN BONE CV/aLD CNStpNS EYE IMMUN .,ON LIV/G .. PROSTATE .EPRO .ESP SKIN SPUEN THYROID BODY ELCR(1) S g g 

(1) SIIe Hazard Quotlent (HQ) = SIIe Exposure Point Conc. x (SIlV HQ /SIlV). SIIe ECR = SIIe Exposure Point Concentration x (SRV ECR/SIlV). 
-~ ,--

Individual chemical specific HQ S10uld not exceed 0.2 (except where noted). currulatlve HI should not exceed 1 for each target endpoint. --
Individual excess lifetime cancer risk os well os currulatlve excess lifetime cancer risk should not exceed 1 per 100.(0) (I.e .. 1 E-5). 

(2) ADREN • adrenol; BONE; CV/BlD· cardiovascular/blood system; CNS/PNS· centrallpenpheral nervous sys1em; EYE; IMMUN • Immune system; KIDN - kldnev; UV /GI-Ilver/gastrolntestlnal system; 

PROST· prostrate; REPRO· reproductive system Ond. teratogenlc/develapmental effects); RESP • respiratory system; SKIN - skin I.natlon or other effect, SPLEEN; THYROID; 

WHOLE BODY - Increased mortality. decreased growth rate. etc. I 
NOTE: Nol Prot.cttve at HIgh Short·term Exposure - SRV bated on Ihort·tenn wOJker lCenario (e.g., conatrucHon worker, uttllty WOfker, lm\dIeaper, elc.) " 

IlgnIfIcantty lower than the Indulfrk:ll worker SlV pe .. nled here. I I I 
(3) Closs A - Known human carCinogen I I I 

Closs B - Probable human carcinogen (B 1 -limited evidence In humans: B2 - Inadequate evidence In humans but adequate In animals) 

Closs C - Possible human carcinogen 

Class D - Not Classifiable 

NA • No EPA Classification Available. 
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NOTE:Based on UMITED muttl~e pahtway exposure scenario (I.e., IncldentlallOtl/dusf IngesHon, dermal contact and inhalation of outdoof dust ancl_ vapors). If -.--j---+--t------ f---- . ---+-+-+-t 
mumpe contaminant. are present cumulative rLsk MUST be evaluated. Concema regarding ecological receptors, vapor migration, and ground or ••. n1~~~er ___ --If---+_--+--+---j---+_--+--+----+---+---j--- --_1--+'-1-

Impacts must be evaluated by othe, melhods. 1 -+---f-.- _ .. _ ~. __ +_--+-- ---.--+-'---+---f----t-- --t-----j----.- '-'--'-'~-+-I--J 
1 J ~. --~- ---- --f-------+-----+--+----

Pathways: Or = oral; De= Dermal; In = Inhalation;? = not known. ' ___ I~ __________ . __ f--------- t----- ----j---+_--+---t--- - -~ -- r--r---
1--1-I-----------LI-----'---1..----+--+---+--1--I--- ----r-------- --.. - ... -- -- -------- --1----- ---.-- ---
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

v 
o IndustrtatSRV 

Chemical CAS No. c (mglkg) 

lnorganlcs: 

Sit •. 
Concan 
(mgtkg) 

dry 
weight 

Palh
ways 

M 0 

I 

v 
I 

SHeHQ n n 
(1) g g 

0, 

ADReN lONE CV/BLD CNS/PNS EYE 

NONCANCER TAIIGET ENDPOINTS (2) 

IMMUN KIDN LlVIGI PROSTATE REPRO RESP SKIN SPlEEN THYROID 

WHOlE 

BODY 

CANCER 

ELCO (1) 

C 

PaIh
ways 

M 0 

I 

v 
a I 

n n 
• g g 

AlImlnum 7429905 100000 ~ In 0.009 0.009 NA NA 0.009 

Antimony 7440360 100 .' ~.3 : . '--,O",.OO5='--f-+O=' 1 ___ +_--+"'0 . .::005=-+--+---+'----l- __ + __ -+ ___ +_--+--+---+---+---l'--"'O:=.OO5=--I-:-~N=Ac'_=_,__j-'-NA"_'_j-+__I 
j-+A=""=nl:::c ______________ +7:..4403=:::8:::2++-......:2::5-__t .'9.A.~,,'--'0:'.02=6:__t__"I"'+-=0-'-'+_--+---+.=0-=.0=26'--t--'0~.0=26"--+_--+--+-,-_-+ __ _1---+-::--:-:-+---+-0"'.0"'2=6_1---j---+_--+--=3".7:':6i:7-.=06-=-r"'+-+-0,,'-I 

Bor'<Jm 7440393 12500, 197 ... --,O",.OO3='--f-'-+O:::.' 1 ___ +_--+--+-_-+---+---l--=0:=.003=-+---+---+",0 . .::003=-+---+---+---l---j-__ ~_......:N:.::A-=-_I-'NA.::.. forI-

:, o i·· .:. 0.000 0, 0.000 O.OOE+OO 81 De In CadmkJm 74<10439 

Ch,omkJm VI 185<10299 
Coppe, 7440508 
I,on 7439896 
Lead 7439921 

Manganese 7439965 
7439976 

Mercury (inorganic: --..enlal and mercuric dllo!l 7487947 y 

Methyl Me,cury 22967926 

Nickel 

Vanadium 

Volahle OrganIcs 
1.1 - Dldlloroethane 

1.2 -Dldllo!oethylene (m~ed Isomers) 

Ethyl benzene 
Methyl ethyl kelone (2-bulanone) 
Naphthalene 

Tel,odllo,oethylene (PeE) 

TohJene 

1.1.1 - Trlchloroethane 

various 
7440622 
1314621 

75343 

540590 y 

100414 y 

78933 
91203 y 

127184 y 

108883 y 

71556 

250 

425 

9000 

700 

22 

3000 

1340 

55 

22 

200 

28 

131 
305 

472 

· .... ~ 
12.8 0.006 0, --f---If---I---I---I----/-.-- 3.01E-07 " De In 

, 43.1 .T' 0.001 In 0, 0.001 NA D 
12300:' 0.053 In 0, NA NA 
'.' 0 . '."' 0.000 0, Bosed on blood lead levels. HQ > 1 blood Ieod levels may exceed 10 ug/dl. NA 82 

i~ }}:-: -,O::.056='--t--t--=~::..' t-----'---..L---t--'0".056=-t----I---1----'----+----/1--.-t---+---+--+--_+---f __ N=A'---t-..:D-+_t--I 

· 0'. ,,' 0.000 
Od';: '; 0.000 

0 .... , 0.000 

In Not Protective or High 
In Or 

In Or 

0.000 
0.000 

0.000 Shod-term Exposure 
0.000 

0.000 

NA 
NA 

D 

NA 
~ 

O.OOE+OO " De In 

24.6." • ......:0"'.004-=--+=1"+0""-1---1--/---1.--+--+--+----1--/---1--+-.--+--+--+--+----I ___ t-__ .t_--'-N=A-=---+-=D+--I-t 

.:/r;1~~l-~-~~:~:~-t--t-':~:.cll=-Ba--se---:d-on-'=C-sot-.-.-I~I.->:I,-Ind-::-1c-at:-e..l.-poI-.--entI_::_a:-IIoL,-:~-ee-p-roducIL--:-:-ln-soI.-JI.-o.-ooo-+..:o".ooo=-+---+---+ __ +--_+---+----/I---l-O-.OOE-'-~::~.;.+OO-+c=-~-I-: 
· 0 '3):::, 0.000 In rI~ctlYe 01 High Short-term Exposu,e 0.000 _-:N:oAc----I_D::. 1--1-

·:O:~/..' _-=0:::.000=_1_-11-,1::.:." __ ~_. __ .~ ____ +_--+_--+_--+_--+----+--+.:::o.:::ooo=-+--+---+--+-o"'.ooo=--l--=N.::A-=---/-i:D;..t-+---l 
~.' , BU 

ti.['·_ -:0,,:.000=-+-_1-=1"-11_ 0.000 0.000 0.000 O.OOE+OO C In 

o --=o:::.ooo=_1_-I,-,I:::n _. _______ + __ 0:,.000=-+ __ -+ __ -t-,0".000=-+-'00'.000=-+ ___ 1-__ 1--"0:::'000=-+--+--+----t----1--~ ~ 1-1-
'0:'.:"' 0.000 In 0.000 0.000 NA D 

'." -- .---- BU 

Trlchlo!oethylene (TCE) 79016 46 I. 0,+ --::=~+--+-.--.t----t-----__ . __ --/ __ -+ __ ---1---+--+----/---+--:--:-:-:---I-.---+---+---+-.---:-:--i O.OOE+OO C In 
j--t-x~ylc.en-=e"'s=(mx=ed)=~='-----------+-1:-:3-:-3020-'-'-'=-7+y+----,:2-=48:----t '0;. ---,0:.::.000=-1 __ . .!!!... _______ -+ ___ 1-'0=.000.:::::-+ __ _1----j---+---+---1-~---+-0:-:.000=_1----j---+_ __ +",0.,,000:::.. ~~ ~ 1-1-
PalyaromaHc Hydrocolbons '0 .;', 

Benzo(a)py,ene equivalents (see BoP equiv. y' -- - -.-. 1-1-

1_-+'C:;a"Icu=latI::.:on=sp='eodsh==eee=t"-) _______ +-..:503=2:::8_1-f---"-.--+ .0.759 1.9OE-06 82 ~ 
FkJO!anihene 206MO 6800 .0 0.000 0, 0.000 0.000 0.000 . __ ~ ~'_I-

Pyrene 129000 6800 '., :? .' d:--=o:.::.ooo===-J_+'o::.', ___ +-___ +-__ + ___ t-__ +--__ +--"o".OOO=+ __ + ___ -J ___ --1 __ --I _._+ __ +--+--. _.11~ ..!l. 1-1-

f-'--t-_____________ ..L __ -L-I-'c::u~~~lmw~e~SltTe~~~I~R=ISk~(1~)-==-+_I_+-0"'.000~_r=0.-=OCO~-t-0-=.m~I-+-=0"'.~-=-1+0=.=ooo~+-0~.000~_1_=O.=003=-t_0=.OO~I-+~O~.ooo 
VOC? - Y Indicates that the contamlnan11s considered volatile. 

0.012 0.000 0.026 0.000 0.000 0.005 6E-~ _ 1--1-
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Pathways: Or = 01'01; De: D~r:'!'?~.!n. = Inhalation; ? =- not known. I I -t-- I -- J I I I 
I I -t- .1 I I I I I -_ .. 

Tier 2 Industrial Scenarla Risk Evaluaflon (1999 Version) 
Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M D M D 

I , I , 
SHe s I C s I 

Concen; s v I I V 

v (rng/kg) I I a I I 

a Ind ... IJIaISRV dry SlIeHQ n n WHOU s n n 

Chemical CASNa. c (mg/kg) _Ighl (1) g g ADREN BONE CV/BLD eNS/PHS EVE IMMUN lOON LIV/GI PROSTATE REPRO RESP SKIN SPLEEN THYROID BODY ELCR(I) S g g 
(I) Sile Hazard QJatlent (HQ) = S~e Exposure Point Conc. x (SRV HQ ISRV). Sile ECR = Sile Exposure Point Concentration x (SRV ECR/SRV). 

Individual chemcol specific HQ should not exceed 0.2 (except where noted). cumulative HI shoold not exceed 1 tor eodl target endpoint. 

IndMdual excess lifetime cancer risk os well os curnJlatlve excess lifetime cancer risk should not exceed 1 per l00.1lXl (i.e .. 1 E.05). 

(2) ADREN· adrenal; BONE; CV/BlD· cordlovosculoi/blood system; CNS/PNS· central/peripheral nervoussystem; EYE; IMMUN ·lmroone system; KIDN· kidney; UV/GI· liver/gastrointestinal system; --
PROST· proslrate; REPRO· reproductive system (Ind. teratogenic/developmental effects); RESP • respiratory system; SKIN • 5I<ln Irritation or other eftect~ SPLEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rate. etc. I I 
NOTE: Nol Prot.cttv. of Hfgh Short-lerm Expoaur. - SlV baled on ahort-t.nn work.r lCenc.Io ( •. g., eonmucllon worker, ufliity worker, landscaper, .'e.)" 
.Ignlftcantty lower ",an 1M industrial work.r SlV p ... nt.cl here. I 

(3) Closs A . Known human carcinogen I I 
Closs 8 - Probable human carcinogen (81 - IIrrVted evidence In humans; 82 - Inadequate evidence In humans but adequate In. animals) 

Closs C - Possible human carcinogen 

Closs D • Nat Classifloble 

NA - No EPA Classification Available. 
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NOTE:Based on UMITED muttlple pahtwoy exposure lCenano (I.e .• lnddenHai soil/dust ingestion. dennol contact and Inhala~ of outdoor dust and vapors). If 
-.--.-~-

mulHps contaminants are present cumulative rtsk MUST be evaluated. Concerns regarding ecological receptors, vapor migration, and g~~ .?~ ;'~~~ --
Impact. must be evaluated by """'r method.. ________ r---- --- -~ -- - r--
kL-- 1-1----1----_ ... ---1------- ------1--'--r--1----r--- r----t----~- --- -~-.- -- I--I--
Pathways: Or = oral; De= Dermal; In = Inhalation: ? = not known. ---- --r----- ----r· 1------ ----- --1---- r--

---1--- -_ ... .- ---- - I--
Tier 21nduslrial Scenario Risk EvaluaHon (1999 Version) 

Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M 0 M 0 

I r I r 
site" s I C s I 

~n· s v I s v 

v (~kg) I I a I I 

0 Industrial SRV ,;~ .. sHeHQ n n WHOlI I n n 

Chemical CAS No. c (mg/kg) weight, (1) 9 9 ADREN BONE CV/OlD CNS/PN$ EYE IMMUN KIDN LIVIGI PROSTATE 'EPRO .ESP SKIN SPlEEN THYROID BODY ELCR,t) I g g 

Inorganlcs: ;';", 

Or 

AlImrnum 7429905 100000 '" 
3960 0.008 In 0.008 0.008 NA NA 

Antimony 7440360 100 .0 . ~ 0.000 Or 0.000 0.000 NA NA 

Arsenic . 7440382 25 3 0.008 In Or 0.008 0.008 0.008 1.20E-06 A Or 

Barium 7440393 12500 0 0.000 Or 0.000 0.000 NA __ ~A 
'or I--

Cadmium 7440439 250 .j ) 0.000 Or 0.000 O.ooE+OO Bl Deln ._-- -
Or 

Chromium Vi 18540299 425 7.8 <~ 0.004 Or 1.84E-07 A De In 

Copper 7440508 9000 i i:5~ 0.000 In Or 
i~ 

0.000 NA 0 

Iron 7439896 46000 9916 0.043 In Or NA NA 

Lead 7439921 700 0; " '~1 0.000 Or Basad on blood lead levels. HQ > 1 blood lead levels may exceed 10 ug/d1. NA 82 
In 

Manganese 7439965 5600 . 747 0.027 Or 0.027 NA 0 
7439976 

Mercury (Inorganic: elemental and mercuric chlcflc 7487947 Y 2 .0 0.000 In Not ProlecHve 01 High 0.000 0.000 Short·term Exposure NA 0 

Methyl Mercury 22967926 22 O' , . ~ 0.000 In Or 0.000 0.000 NA NA 
Or 

Nickel various 3000 0;000 In Or 0.000 0.00E+00 A De In -
7440622 

Vanadum 1314621 1340 iI 0.000 In Or NA 0 

Vo/affle Organics .... 
1, I - Dlchloroethone 75343 y 55 :;;'; .. , 0.000 In 0.000 O.OOE+OO C In 

1,2 - Dlchloroethylene (mb<ed lsomers) 540590 y 22 0.000 In 0.000 NA 0 

Ethyl benzene 100414 y 200 

:~::~;~ 
0.000 In Based on Csot. It> 1 IncUc::ates potentlat lor free product In soil. NA 0 

Methyl ethyl ketone (2-butanone) 78933 y 4300 0.000 In Not Protective 01 High Short·teRn Exposure 0.000 NA 0 

Naphthalene 91203 y 28 0.000 In 0.000 0.000 0.000 NA 0 

.' B2/ 

T etrachloroethytene (PeE) 127184 y 131 0.000 In 0.000 0.000 0.000 0.00E+00 _C In 

Toluene 108883 y 305 0.000 In 0.000 0.000 0.000 0.000 NA 0 

1.1.1 - Trichloroethane 71556 y 472 0.000 In 0.000 0.000 NA 0 
B2/ 

Trichloroethylene (T.cE) 79016 y 46 ._--r-' 0.00E+00 c In 

Xylene, (mixed) 1330207 y 248 0.000 In 0.000 0.000 0.000 NA 0 

Po/yaromaffc Hydrocarbons 
-1-----

._--- ---
Benzo(a)pyrene equivalents (see BoP equlv. 

Calculation spreodsheeet) 50328 • OA' . t.00E-06 B2 - ~ 
Fluoronthene 206440 6800 "0' :'.': 0.000 Or 0.000 0.000 0.000 NA 0 

Pyrene 129000 5600 0 0.000 Or 0.000 NA 0 
; .... : ,', -

CUrnJlallve SHe SoIl Risk (1) = 0.000 0.000 0.008 0.043 0.000 0.000 0.000 0.000 0.000 0.008 0.000 0.008 0.000 0.000 0.000 2E-06 

VOC? - V Indicates that the contamInant Is considered volatile. I 
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Paftlways: Or = oral; De:: Dermal; In = Inhalation; ? = not ImO'Wl'l. --+ I +-----t-- I I I 
I I I 

Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 
Path- Path-
way. NONCANCER TARGET ENDPOINTS (2) _c:AN~ --- ~~ 
M D M D 

I r I r 
SH~ • I C • I 

CCinc:en 
, 

• v I • v 

v 
(rilgtkg) I I a I I 

a IndustTlal SRV "C!ri. SIIeHQ n n WHOlE • n n 
Chemical CASNa. c (mgIkg) Weight (I) 9 9 ADREN BONE cv(WJ CNStpNS M IMMUN KIDN UV/GI PROSTATE IEPI!O IESP SKIN SPLEEN IlMIOID BODY ELCI(I) • 9 9 

(I) SIte Hazard Quollenl (HQ) • SIte Exposure Polm Cone. x (SI1V HQ ISRV). Sne ECR = Sne Exposure Poln! Coneenlratlon x (SRV ECRISRV). 

Individual chemcal specific HQ .!tIould not exceed 0.2 (except \tAlere noted). cumulative HI should not exceed 1 tor each target endpoint. 

Individual excess lifetime cancer risk as well as curTlJlatlve excess lifetime cancer risk should not exceed 1 per lOO.OlJ (I.e .• 1 E-5). --
(2) ADREN - odrenal; BONE; CV IBLD • cordlovOSCUlarlb1ood system; CNSIPNS • eenMllperlpheral nervous system; EYE; IMMUN - Immune system; KION • kidney; UV IGI • Ilverlgastrolnlestlnol system; 

PROST - prostrate; REPRO - reproducttve system (Ind. teratogenic/developmental effects); RESP - respiratory system SKIN - skin Irritation or other effects; SPLEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rate. etc. I I --I---
NO~: Nol ProtecHve ~ High Short-tenn ExpcMUre - SV baled on ahart-term WOlke, acenmto (e.g., construcHon worker, uftUty WOlkei', landscaper, ele.) .. 

.",nlflcantty lower than the Indulhfal WOlkei' $IV pre .. nled h ..... I I -f--
(3) Class A - Known human carcinogen I I I 

Class B - Proooble human carcinogen (B 1 - limited evidence In humans; 82 -Inadequate evidence In humans but adequate In animals) 

Class C - Possible human carcinogen 

Class 0 - Not Classifiable 

NA· No EPA ClassIfleatlon Available. 

Industrial Workers - Sub Area 82 - Scroonlng Analysis Pago2a12 9/12/01 



NOTE:Based on UMIl'ED muttlple pahtway exposure scenario (I.e., IncldenHoi soil/dust Ingestion. dermar contact and Inhakrl~ 01 outdoor dust and !~tJ!""'-__ ---- -_ .. _--- --~~~- -f-- ---
mutHpie contaminant. ora present curTHJtotive rtsk MUST be evaluated. Concerns regarding ecoIoglcat receptors. vapor m~!atlon, and ground or sul1ace ~ .-
Impacts must be evaluated by other methods. - ~- ------_ .. --_. 

I -- ----- -- ~---- ----- --- ---- ---- - o-r--
~9YS: Or = oral; De= Dermal: In = Inhalation: ? = nS>T~' 

r-----~ r---~-'- --~ f--- .. - 1----r----- --- --- ----
~---. --- ---- ---~~ -- r-------- C--r--

Tier 2 Industrial Scenario Risk EvaluaHon (1999 Version) 
Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways --
M D M D 

I r I r 
SHe s I C I I 

eoncen s Y I I Y 

Y 
(mgtkg) I I a I I 

0 IndustrlalSRV dry sHeHQ n n WHOU I n n 
Chemical CAS No. c (mg/kg) weight (1) g 9 ADREN BONE CV/BlD eNS/PNS EYE IMMUN KIDN LOY/GI PROSTATE REPRO RESP SKIN SPlEEN THYROID BODY ELCR(I) I -g g 

Inorganic.: 
Or 

Aluminum 7429905 100000 5.t2O .- 0.011 In 0.011 0.011 NA NA 

Antimony 7440360 100 0 0.000 Or 0.001 0.001 NA NA 

Arsenic 7440382 25 6. 0.017 In Or 0.017 0.017 0.017 2.4OE-06 A Or 

Barium 7440393 12500 129 0.002 Or 0.002 0.002 NA NA 
Or 

Cadmum 7440439 250 4.3 0.003 Or 0.003 f--
I.03E-08 11 De In ----

Or 

Chromium VI 18540299 425 <13.2 0.020 Or I.02E-06 A De In 

Copper 7440508 9000 937 . 0.021 In Or 0.021 NA D 

Iron 7439896 46000 30.100 0.131 In Or NA NA 

~eod 7439921 700 '0 0.000 Or Based on blood lead levels. HQ > 1 blood lead levEtts may exceed 10 ug/dl. NA 12 
In 

Manganese 7439965 5600 1960 , 0.070 Or 0.070 NA D 
7439976 

Mercury (Inorganic: elemental and mercuric dllon 7487947 y 2 0 0.000 In Not Protective 01 High 0.001 0.001 Short-tenn Exposure NA D 

Methyl Mercury 22967926 22 '0 0.000 In Or 0.001 0.001 NA NA , Or 

Nickel various 3000 0 0.000 In Or ~- O.OOE+OO A De In 
7440622 

Vanadium 1314621 1340 21.4 :,:' 0.003 In Or NA D 

Vo/ame Organic. ~-

1.1 - Dlchloroethane 75343 y 55 iI 0.000 In 0.001 O.OOE+OO C In 

1.2 - Dlchloroethylene (mixed Isomers) 540590 y 22 0:> 0.000 In 0.001 NA D 

Ethyl benzene 100414 y 200 ·:Or;.: 0.000 In Based on Csat. It> 1 indicates potential for free product In soil. NA D 

Methyl ethyl ketone (2-butanooe) 78933 y 
, 

<1300 '0:,-. 0.000 In Not Protective or High Short-tenn Exposure 0.001 NA D 

Naphthalene 91203 y 28 0', 
;'. 0.000 In 0.001 0.001 0.001 NA D 

: I ;~.: 
12/ 

iI'-' : 
Tetradlloroethylene (PeE) 127184 Y 131 0.000 In 0O<XJ_ 0.001 0.001 O.OOE+OO C In 

Toluene 108883 y 305 o ;:~;'. 0.000 In 0.001 0.001 0.001 0.001 NA D 

1.1.1 - Trichloroethane 71556 y 472 '0 0.000 In 0.001 0.001 NA D 
82/ 

Tnchloroethylene (TCE) 79016 Y 46 0';. O.OOE+OO C In 

Xylenes (-eel) 1330207 Y 241 0 0.000 In 0.001 0.001 0001 NA D --
Polyaromalfc Hydrocatbof15 0 

Benzo(a)pyrene equivalents (see BoP equlv. 

Calculation spreodsheeet) 50328 4 '\.59 3.98E-06 12 Of -
Fluoranthene 2IJ644O 6100 .; . : ':' 0.000 Or 0.001 0.001 0.001 NA D 

Pyrena 129000 5800 ;0: 0.000 Or 0.001 NA D -

Cumulaltve SHe SoIl Risk (1) = 0.000 0.000 0.017 0.098 0.000 0.000 0.006 0.021 0.000 0.013 0.000 0.017 0.000 0.000 0.000 7E-06 
VOC? - V Indicates that the contaminant Is considered volatile. I 
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Pathways: Or = oral; De= Dermal; In = Inhalation; ? = not known. ___ J 
·~t=~+~+ 

I I I I -
I I I J I I 

Tier 2 Industrial Scenario Risk EvaluaHon (1999 Version) 
Path- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER ~~ ---_.- ._-

,<::.~";: 
M D M D 
I r I r 

SHe s I C I I 
~n' s v I s v 

v (m9Ikg) , I I a I I 

0 Industrial SRV drf.' SlteHQ n n WHOI.E s n n 
Chemical CAS No. C (rngtkg) weight' (1) a a ADREN BON!; CV!BlO eNS/PHS EVE IMMUN ICIDN LIVIGI PROSTATE REPRO RESP SKIN SPlEEN THYROID BODY ELCR(I) S g g 

(I) SIIe Hazard Quotient (HQ) = SIIe Exp=re Point Conc, x (SRV HQ ISRV), SIIe ECR = SIIe Exp=re Point Concentration x (SIN ECR/SRV), 

IndMduol cherncal specific HQ should not exceed 0.2 (except YAlere noted). cumulative HI should not exceed 1 tor each target endpoInt. -
Individual excess lifetIme cancer rlsk os welt os currulatlve excess lifetime cancer risk should not exceed 1 per 1 OO.COJ (I.e .• 1 E-5). 

(2) ADREN - adrenat BONE; CV/BLD - cardlOlloscular/blaod system; CNS/PNS- cenhal/perlpneral nervous system; EVE; IMMUN -Immune system; KIDN - kidney; UV/GI·liver/gamalniestlnal system; 

PROST - prostrate; REPRO - reproductive system (lnd, teratogenic/developmental effects); RESP - respiratory system; SKIN - skin Irrttatlon ar other effect~ SPLEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rote. etc. I I I 
NOTE: Nat Prot.ctlv. of High Short-term EJepo4Uf.· SRV baled on Ihoft·t.rm workeflCenario ( •. " .• construction wOIk.', uHltty wOf'ker.landscaper, .Ie.)" 

IIgnIfk:m1t1y ~r 1hm1 the Indultrtal work., SRV pr ... nt.d h .... I I I I I I --
(3) Closs A - Known human carcInogen I I -

Class B - Probable human carcInogen (81 -limited evIdence In humans.: 82 -Inadequate evidence In humans but adequate In anImals) 

Closs C - Possible human carcInogen 

Class D - Not Classifiable 

NA - No EPA Classification Available, 
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NOlt:8ased on UMlltD muiliple pahlway exposure scenario g.e"lncldanilel soIlldust Ingesllon, dannel conloe! and Inhoiollon 01 ouIdoor dusl and vapors). II _____ .. +---t---j-----I-----+---4---jl---I-----j---+-- __ ~ ___ .~_ 
multlpte contaminants are present cumulative risk MUST be evaluated. Conca"" I8gCIrdlng eco4oglcal receptors, vapor migration, and ground O! surfaC?e w~er __ 

Impacts must be evaluated by other method>. ------ - ----- ----_+--_t_---j---- 4------1,----+---!----+----+------1-----
---------- f-.----j~~_t----- ----+---I---_+----j--+-----j--+----- ---~- ·-t--4---l 

PoIhways: Or = "'01; De= Dermal; In = Inhalation;? = not known. -1----1------ _________ --t----j-----j---t_---- I----- ___ ~ ___ _+---I---- ,--_ 

l. _______________ "--__ --'---'-____ --+ __ --+ _____ ---j---t--- ---- -------- ------ ----- ----- ---- f--- ~--- -- . --- ---- - ~-
Tier 21ndustrlal Scenario Risk Evaluation (1999 Version) 

v 
o Industrial SIlV 

Chemical CAS No. c (mglkg) 

lnorganlcs: 

Aluminum 7429905 lOOO1lO 

Antimony 7440360 100 

Arsenic 7440382 25 
Barium 7440393 12500 

r--~admu~------------------------+~~=4043==~9+_+--~2=~~--4 

Chromium VI 18540299 425 

Copper 744QS08 9000 
Iron 7439896 
lead 7439921 700 

siie" 
Concen 
(mg!kg)' 

dry" 
weight, 

. .i6ZJ 
o 

3.5 

Path-

___ ~w~ay~S-r--r_-_,--~---r--,_~N~O~NTC=A~N~CE~RrT~A=RG~ET~E~N~D~PO~IN~~~(2~)-,_--,_-_,--_,--_r--__ i~C=A~NCER 
M 0 

SHeHQ 
(1) 

I , 

s I 
s v 
I I 
n n 

9 9 

Or 

AOREN BONE CV/BLD eNS/PNS EYE IMMUN .,DN UV/GI PROSTATE REPRO RE .. SKIN SP\£EN THYROID 

WHOLE 

BODy ELCR(I) 

Path

ways 

M D 
I , 

C • I 
I • V 

a I I 
• n n 
• g g 

0.009 0.009 In NA NA 0.009 
0.000 Or 0.000 0.000 NA NA 
0.010 In Or 0.010 0.010 0.010 1.4DE-06 A Or 

o ,~O~.OOO~_t_~o~rt_-__+--_t_--_+_---_+_----_+_----_+_~O.~ooo=-+--+----_+~O~.ooo~_+-----+-----+ ____ _t_----_+_--~---~N~A---t-NA~.O--,+-; 

0.000 Or 0.000 O.OOE+DO 11 De In 
0, 

24.3 0.013 0, 6.66E-07 A De In 

.176. 0.004 In Or 0.004 NA D 

1.sOo. >' 0.063 In Or NA NA 

0.· 0.000 Or Based on blood lead levels. HQ > t blood lead levels may exceed 10 ugJdl. NA 12 

t---+M~a=n~g~a~ne~s~e ______________________ ~~~~~:~~~6~-t---~~~---1 'o M7 .. ~0~.0~1~4~t___t_=0~rt__----~----~----_f_~0.~0~14c-t__----+_----_t_-----L----_+------+_--__ _+_----.-t------+----__t----~~----I---~N~A~~~D~~~~ 

I-_FM",e",rc;::u",'Y"("Ino<g",,,,' ",a"nlc",::..oe",Ieme=",n",la,,-1 "and=mer=",CU""",c"ch=lo:::oq.ric...:7,,,4:::87:,:9.::4:...7 -jy'--1f---...:2=:----I '. 0: ,.- 0.000 
'12967926 22 ., _'of '.'" 0.000 

Methyl Mercury ~ :r'~'<:' 

Nickel 

Tetrachloroethylene (PeE) 

TokJene 

1.1.1 - Trichloroethane 

TrlchlOfoethylene (TCE) 
Xylenes (mixed) 

PO/yOlDtno/lc Hydrocatbons 

various 
7440622 
1314621 

127184 y 
108883 y 

71556 Y 

79016 Y 
1330207 y 

3000 :,:~ 0.000 

131 

305 

~72 

248 0.000 

In Not ProtecHve at High 0.000 0.000 Shott·tenn Exposure NA D 

In ~o=r_~------t------~----_+-O~.~OOO=-~-----_+----_+----~------t__----_+...:O=.ooo~__t----~~----t__----+_----_t_-----,--~N~A~--t~NA~.Or~--~ 

In 0, 0.000 O.DDE+OO A De In 

In Or NA D 

In 

In 0.000 0.000 0.000 NA D 

Benzo(o)pyrene equivalents (see BoP equtv. 

Calcuiollon spreadsheeet) ~28 ~.15.. 1.0000-OS 12 Or 
FkJoranthene 

Pyrene 

206440 

129000 5800 
. 00 .•... ";--:00~·.OOOOOO=--+--I-°::.;r+-__ --t---1-"'O'""OOO~+---I--__ -+----+-'O""OOO""-+,,o.,,000"'-+----+----+----1----+----+--_+_----1 NA D 

Or 0.000 __ ~ 1) __ _ 

f-+=c-:c-:-:--::--,--::--,-___ --,---c-,-----:-L-,--,--,-L-+'CU=mu=laIIv=e=-=SHTe'-'SO=II-"R""S;k~(l"_).::=_+_1r__+'0"'.000=+.::0.~000=-+0::.0::.;1-=0-+..::0::::.033=+=0.,,000""-+'0::.000=-+.::0"'.000=+0"'.004=-+...:0",.000=-1...:0"",.009 0.000 0.010 0.000 0.000 0.000 
VOC? . Y Indicates thot the contaminant Is consld9fed volatile. I 

IE-OS -----
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Pathways: Or = ora~ De: Dermal; In = Inhalat1on: ? = not known. I ---t---t-- I I I_ I I I I 

I I I. I I --i- I I 
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

Palh- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M D M D 

.: SHe' I I I I 

S I C I I 
eonceri s v I I V 

v (rng/kg) I I a I I 

0 Industrial SIIV diy SHeHQ n n WHOlE I n n 
Chemical CAS No. c (mg/kg) welghi (1) g g AOREN BONE CV/BlD CNSJPNS EYE IMMUN KIDN LIV/GI PROSTATE REPRO RE .. SKIN SPlEEN IHVIOID BODY ELCR(I) I g g 

(I) SIte Hazard Q.Jotlenl (HQ) = SIte Exp09.Jre Point Conc. x (';IN HQ I';IN). SIte ECR = SIte Exposure Point Concentrollon x (SIN ECRISRV)_ 

Individual dlemlcol specific HQ should not exceed 0.2 (except lM1ere noted), cumulative HI should not exceed 1 tor each target endpoInt. 

Individual excess lifetime cancer risk as well os cum;latlve excess lifetime cancer risk should not exceed 1 per 100,(XX) (i.e., 1 E-5). I 
(2) ADREN - adrenal; BONE; CV/BLD - cordlovascularlblood system; CNS/PNS - cennal/perlpheral nervoussystem; EYE; IMMUN -Immune system; KIDN - kidney; UV/GI-Ilver/gasl!olnlestlnal system; 

PROST - prostrole; REPRO - reproductive system Ond. terologenlc/develapmental effects); RESP - resplrolory system; SKlN - sldn '"HoIlon or olher effects SPlEEN; THYROID; 

WHOLE BODY -Increased mortalHy. decreased growth rate, etc. I I 
NOTE: Not Pror.cttve 01 HIgh Short-t.nn ExpoMll'e - SlV baMd on Ihoff-terrn WOfk .. ac.ncwlo (e.g., COI'IItrucHon worker, utHtty work .... landlcaper. etc.) It 

'Ignl'lccl'dty lower thm11he InduIMaI worker SlV pt"e .. nt.d h ..... I I 
(3) Closs A - Known human carcinogen I I 

Class B - Probable human carcinogen (81 -lImtted evidence In humans: B2 -Inadequate evidence In humans but adequate In. animals) 

CklSS C - PossIble human carcinogen 

Class D - Nol Classifiable 

NA - No EPA C~catlon Available. 
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NOTE:80sed on UMITED muftiple pohtwov exposure scenarlo (I.e., Inddentlat lOll/dust Ingestton, dennat contact and inhalation of outdoor dust and vapors). H -- -r-- ----
mutttple contaminants ora present cumulaHve risk MUST be evaluated. ConcerN regarcHng ecoIogk:ol receptors. vapor mlgraHon. and ground or antace wO!er 

Impacts must be evaluated by other methodl. ._---~ ---- -- -- --I--I--
-- --_. :---- ----- ------- f------ -

Pathways: Or = oral; De= Dermal; In = Inhalation; ? = not known. -- ---- -_.-f--- 1---
I ------ ._-----1----

Tier 2 Industrial Scenario Risk EvaluaHon (1999 Version) 
Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) _.f~~ ways 

M D M D 
.' 

I I 
slIii':' 

r r 

s I C • I 

eoncen s v I • v 

v 
(rng/kg) , I I a I I 

0 Industrial SRV .'dry . S"eHQ n n WHOI£ • n n 

Chemical CAS No. c (mglkg) . weight (I) g g ADREN BONE CV/&D CNStpNS EYE IMMUN KIDN LIV/GI PIIOSIATE .EPIIO .ESP SKIN SPtEEN THYIIOID BODY ELeR (I) s g g 
Inorgan/cs: - --- I--I--'-' .... Or 

Aluminum 7429905 100000 59:10 0.012 In 0.012 0.012 NA HI. 

Antimony 7440360 100 .0, :' 0.000 Or 0.000 0.000 NA HI. ---
Arsenic 7440382 25 U 0.013 In Or 0.013 0.013 0.013 I.92E-06 A Or ." 
Bork.Jm 7440393 12500 173 0.003 Or 0.000 0.000 NA NA 

Or 
CodmkJm 7440439 250 0 0.000 Or 0,000 O.OOE+OO 11 De In 

Or 
Chromium VI 18540299 425 18.2 0.009 Or 4.28E-07 A De In 

Copper 7440508 9000 26.2 0.001 In Or 0,001 NA 0 

Iron 7439896 46000 16200., 0.070 In Or NA HI. 

Lead 7439921 700 0 0.000 Or Based on blood lead lev_el •. HQ > 1 blood lead levels may exceed 10 ug/dl. NA 12 
,.' In 

Manganese 7439965 5600 i610 0.058 Or 0,058 NA 0 
7439976 :/" 

Mercury (Inorganic: elemental and mercuric dlk>rt 7487947 Y 2 :0 :', '" 0.000 In Not Protecllve 01 High 0,000 0,000 Short-Ierm Exposure NA 0 

MethylMercury 22967926 22 O· 0.000 In Or 0,000 0,000 NA NA 

0.:'_ 0.000 

Or 
Nickel various 3000 In Or - 0,000 O.OOE+OO A De In 

7440622 

Vanadium 1314621 1340 .r':.~,;j·;: 0.000 In Or NA 0 

Vo/o/fle Organics 
, 

1.1 - Dlchloroethane 75343 y 55 }:";)'~i; 0.000 In 0.000 O.OOE+IlO C In 

1.2 - Dlchloroelt1ylene (m~ed Isomers) 540590 y 22 0.000 In 0.000 NA 0 

EIt1y1 benzene 100414 y 200 0.;,:':; 0.000 In Based on Csot. It > 1 Indicates potential tor free product In 1011. NA D 

Melt1y1 elt1y1 ketone (2-bulonone) 78933 y 4300 0 I',' 0.000 In Not Protective of High ShOff-term E~~e __ . 0,000 NA 0 
I a f{ Naphthalene 91203 y 28 0.000 In 0.000 0.000 0,000 NA 0 

; :~ !>~:, 
12/ 

Tetrachloroethylene (PeE) 127184 y 131 iiC'. 0.000 In 0,000 0,000 0,000 O.OOE+IlO C In 

Q :'>::. -
Toluene 108883 y 305 ',P' ' 0.000 In 0,000 ._- ._- 0,000 0,000 0.000 .- NA 0 

1.1.1 - Trichloroethane 71556 y 472 0"'· 0.000 In 0,000 0,000 NA 0 
,." -- ---f---

12/ 
Trlchloroelt1y1ene (TCE) 79016 Y 46 iJ O.OOE+IlO C In 

Xy\enes (nixed) 1330207 Y 248 0 0.000 In 0,000 0,000 0,000 NA 0 

Po/yoromoffc Hydrocarbons iI --- --- ---
Benzo(o)pyrene equivalents (see BoP equlv. 

Colculatlon spreodsheeet) 50328 4 OMI I.23E-06 82 Or 

Fk.JOranthene 206440 6800 II 0.000 Or 0,000 0.000 0.000 NA 0 

Pyrene 129000 5800 o ' 0.000 Or 0.000 NA 0 
I--I--

Cumulative 5"e SoIl Risk (I) = 0.000 0.000 0.013 0.083 0.000 0.000 0.003 0.001 0.000 0.015 0.000 0.013 0.000 0.000 0.000 4E-06 

VOC? - Y indicates that the contaminant is considered volotlle. I I--I--
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Pathways: Or:::t orat De= Dermal; In = Inhalation; ? = not known. +-- I I -

-+ 
I I -+ Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

Path- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M D M D 

I I I I 

SHe s I C s I 
ConC:en s v I s v 

v (m9tkg) I I a I I 

° 
IndusfrtalSRV dri SHeHQ n n WHOLE s n n 

Chemical CAS No_ c (mgtkgl weight.: (1) g g ADREN BONE CV/BlD CNS/PNS m IMMUN KION LlV/al PROSTAte .EPRO .ESP Sl(IN SPLEEN IHYROID BODY ELCR(I) s g g 

(I) Site Hazard Quotient (HQ) = Sne Exp09Jre Point Conc. x (SIlV HQ ISIN). Site ECR = Sne Exposure Point Concentration x (SIlV ECRISRV). 

IndMdual dlemicat specific HQ should not exceed 0.2 (except wtlere noted), a;mulatlve HI should not exceed 1 tor each target endpoint. 

IndMdual excess lifetime cancElt' risk as well as currulatlve excess Ilfetlme cancer risk should not exceed 1 per 1 OO,OX) (I.e., 1 E..s). 

(2) ADREN - adrenal BONE; CV/BlO - cordtovoscutar/bload system; CNS/PNS - central/peripheral nervoussystem; EYE; IMMUN -Immune system; KIDN - kidney; UV/GI-Ilver/gostrolntestlnal system; 

PROST - prostrate; REPRO - reproductive system (Ind. teratogenic/developmental effects); RESP - respiratory system: SKIN - skin irritation or other effects; SPLEEN; THYROID; ----
WHOL£ BODY -Increased mortalny. decreased growth rate. etc. I I 
NOlE: Not Protecttv. of HIgh Shoft·t.rm ExpcMola'e. SlV baled on Ihort-t.fm wOfk ... acMCll'lo ( •• g .• conatrucHon worker. uttllty wOfker, bldacaper, ele.) II - -
algnlflcCWIHy lower IhCWI the lndu.frkII worker SRV pre .. nled here. I I 

(3) Closs A - Known human carCinogen i I 
Class 8· Probable human carcinogen (81 -ilnited evidence In humans: 82 -Inadequate evidence In humans but adequate In animals) 

Class C - Possible human carcinogen 

Closs D - Not Classntable 

NA - No EPA Classification Available. 
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NOTE:Based on UMITED mu,"~e pahtway exposure lCenarto (I.e., Incldentlal soil/dust Ingestion, dermal contact and InhalaHan of outdoor dust and v~p~L_~ ___ -----1-- _._---- ---~ -~-- ~-
muHlple contaminants are present cumulative risk MUST be evatuated. Concems regarding ecological receptors, vapor m~ratton, and ground ~~~ water 

Impacts must be evaluated by other methods. --_ ... f---
-- -_. --I----

Pathways: Or = oral; De= Dermal; In = Inh~laIion; 7 = not known. -- --- _._- _. 
I I 

r----~- --I----- r---- -~--e--- ._-f---- --_._- --
Tiel 2 Industrial Scenario Risk Evaluation (1999 Version) 

Path- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER wCJY1 - .-~ 

M D M D 
I r I r 

SIte s I C I I 
cOncen~ s v I I V 

v 
(mg/kg) I I a I I 

0 Industrial SRV dry SHeHQ n n WHOLE I n n 
Chemical CAS No. c (mglkg) weight .. (I) 9 9 ADREN BONE CV/BlD CNS/PNS EYE IMMUN .,ON UV/GI PROSTATE .EPRO .ESP SKIN SPLEEN THYIOID BODY 'LeICll • 9 9 

/nolgan/cs: .: --
Or 

Ak.Jmlnurn 7429905 100000 b 0.000 In 0.000 0.000 NA NA 

Antimony 7440360 100 ".0 0.000 Or 0.000 0.000 NA NA 

Arsenic 74<10382 25 0 0.000 In Or 0.000 0.000 0.000 O.OOE+OO A Or 

Bark.Jm 74<10393 12500 261. 0.004 Or 0.004 0.004 NA NA 
Or 

Cadmk.Jm 7440439 250 0.000 Or 0.000 O.OOE+OO 81 De In ._-
Or 

Chromium VI 18540299 425 0_ 0.000 Or O.OOE+OO A De In 

Copper 7440508 9000 b 0.000 In Or 0.000 NA D 

Iron 7439896 46000 :0 : 0.000 In Or NA NA 

lead 7439921 700 0 0.000 Or Based on blood lead levels. HQ > 1 blood lead levers may exceed 10 ug/dl. NA 82 
: In 

Manganese 7439965 5600 cf 
;; 

0.000 Or 0.000 NA D 
7439976 

Mercury (Inorganic: elemental and mercuric chlork 7487947 y 2 10 0.000 In Not Protecllve 01 High 0.000 0.000 Sholt-Ierm Exposure NA D 

Methyl Mercury 22967926 22 0.000 In Or 0.000 
f--

0.000 NA NA 
Or 

Nickel various 3000 0.000 In Or 0.000 O.OOE+OO A De In 
7440622 -,; 

Vanadium 1314621 1340 

1,(,-
0.000 In Or NA D 

Va/ollie Olgan/cs 
1.1 - Dlchloroethane 75343 y 55 . :.:,: 0.000 In 0.000 O.OOE+OO C In 

1.2 - Dlchloroethylene (m~ed Isomers) 540590 y 22 ,> 0.000 In 0.000 . NA D 

Elhyt benzene 100414 y 200 
.. :: 0.000 In Based on Csat. If;)o I indicates potential tor free product In soil. NA D 

Methyl ethyl ketone (2-butanone) 78933 y 4300 0.000 In N.~tlve 01 High Short·lerm 'xp"",re 0.000 NA D 

Naphthalene 91203 y 21 0.000 In 0.000 0.000 0.000 NA D 
12/ 

T etradlloroethytene (PeE) 127184 y 131 '._,: 0.000 In 0.000 0.000 0.000 O.OOE+OO C In 

Toluene 108883 y 305 0, 0.000 In 
I~ - 0,000 0.000 0.000 f-9·ooo ---- NA D 

1.1.1 • Trichloroethane 71556 y 472 0 0.000 In 0.000 0.000 NA D 
82/ 

Trichloroethylene (TCE) 79016 y 46 0 O.OOE+OO C ~ 
0.000 0.000 NA 

,-
Xylenes (~ed) 1330207 Y 248 0 In 0.000 0.000 D 

Po/yaromaffc Hydrocorbons 0 
Benzo(a)pyrene equivalents (see BoP equlv. 

, i·' 

Calculation spreodsheeet) 50328 4 0.235979 -- ~. 

S.9OE-07 B2 - ~ 
FkJoranthene 206440 6800 0 :,,,. 0.000 Or 0.000 0,000 0.000 NA D 

Pyrene 129(0) 5100 ,Oc;;' 0.000 Or 0.000 NA D_ - -

Cumulative SHe SaIl Risk (1) = 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000 6E-07 
VOC7 • V Indicates that the contamInant Is considered volatile. I 

Industrial Workers - SUb Atea "Other" - Screening Analysis Page 1 012 9/12/01 



Pathways: Or = oral: De= Dermal; In .. Inhalation; ? = not known. 

-~t= I I J J 
I I I I I 

Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 
Path- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M D M D 

I r I r 
SII8 s I C s I 

ConciIn s v I s v 

V 
(mg/kg) , I I a I I 

0 IndustrkJI SRV dry, . sHeHQ n n WHOl! s n n 
Chemical CAS No. c (mg/kg) weight (1) g g ADREN BONE CVJaw CNS/PNS EYE IMMUN KIDN lIV/GI PROSTATE .EPRO .ESP SKIN SPLEEN fHYROlD BODY ELCR(I) • g g 

(I) ISile Hazard QJoflent (HQ) = SIIe Exposure Point Conc. x (SRV HQ ISRV). SIIe ECR = SIIe Exposure Point Concentration x (SRV ECRISRV). 

Individual chemcal specific HQ .!tlould not exceed 0.2 (except where noted), cumulative HI should not exceed 1 to( each target endpoInt. 

Ind1vldual excess lifetime cancer risk as well as curnJlatlve excess lifetime cancer risk should not exceed 1 per 100,0)) (I.e" 1 E-5). 

(2) ADREN - adrenal BONE; CV JBLD - cordlovOSC\Jlar/blood system; CNSIPNS - central/peripheral nervous system; EYE; IMMUN -Immune system; KIDN - kidney; UV IG!- liver Igastrolntestlnal system; 

PROST - prostrate; REPRO - rep<oductlve system Ond. teratogenlc/develapmenlal effects); RESP - respiratory system: SKIN - skin Irritation or other effeds; SPlEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rate. etc. I I I 
NOTE: Not Ptotectfve of Htgh Short-tenn hpolUfe - SlV bc::aed on Ihort-Nnn worket' lCencmo (e.g., conatrucHon worket', utHtty worker, bldscaper, etc.). 

IIgnIftcc.tHv Io ... r Ittc.t "'- Induthtal wOfl(er SIN pr ... nted her •• I I I I 
(3) Closs A - Known human carcinogen I I I I 

Cklss 8 - Probable human carcinogen (81 -lll'Tited evidence In humans; 82 -Inadequate evidence In humans but adequate In animals) 

Closs C • Possible human carCinogen 

Closs D - Not Classifiable 

NA - No EPA Classification Available. 
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MINOR CONSTRUCTION WORKERS 



Minor ConstructionlUtility Worker - Chronic Ingestion of Soil Exposure 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Variable Definition 

Cs Soil Concentration (mg/kg) 

IR Ingestion Rate (mg soiVday) 

CF Conversion Factor (kg/mg) 

FI Fraction ingested from 

contaminated area 

EF Exposure Frequency (day/yr) 

ED Exposure duration (years) 

BW Body weight (kg) 

AT Averaging Time (days) 

NA = Not available 

C = Central Tendency Value 

U = Upper Bound Value 

Value Utilized 

Cs (back-calculated) 

200 

1.00E-06 

1.00 

80 

25 

70 

9125 

25550 

Minor construction Worker - Sub Area A1 - Screening Analysis 

Percentile 

C 

U 

C 

U 

C 

Page 1 of 1 

Rationale/Reference 

Based on site specific information 

exposure 

95th percentile worker tenure (8 yrs - mean) 

US Dept. Labor. Bureau of Labor Statistics. 1991 

EPA 1989b 

N.oncancer Evaluation AT = exposure duration 

Cancer Evaluation AT = 70 year lifetime 

9/12101 



Minor ConstsructionlUtility Worker - Chronic Dermal Contact with Soil Exposure 

Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Variable 

Cs 

CF 

SA 

AF 

ABS 

EF 

ED 

BW 

AT 

NA = Not available 

Definition 

Soil Concentration 

Conversion Factor (kg/mg) 

Skin surface area potentially in 

contact with dusVsoil (cm2) 

Skin Adherence factor (mg/cm2) 

Absorption factor 

Exposure Frequency (day/yr) 

Exposure Duration (years) 

Body Weight (kg) 

Averaging time (days) 

C = Central Tendency Value 

U = Upper Bound Value 

Variable Utilized Percentile 

Cs back-calculated 

1.00E-06 

4900 C 

0.3 C 

Chemical Specific 

80 NA 

25 U 

70 C 

9125 

25550 

M = between Central Tendency and Upper Bound Values 

Minor r ~struction Worker - Sub Area A1 - Screening Analysis Pap'" ~ of 1 

Rationale/Reference 

25% of ave total body surface area (19400 cm2) 

(equivalent to hands, arms and part of head) 

Outdoor worker (Kissel et aI., as cited in EPA 1995 Draft and 

EPA 1992) 

Assume 5 dlwk for 5 mon/yr (e.g.,May - Sept) 

minus precipitation days (1 dlwk) 

95th percentile worker tenure (8 yrs - mean) 

US Dept. Labor. Bureau of Labor Statistics. 1991 

Noncancer Evaluation AT.= exposure duration 

Cancer Evaluation AT = 70 year lifetime 

9112101 



Minor Construction/Utility Worker - Calculation of Chronic Volatilization Factor (VF) 

VF (m3/kg) = (Q/C) x [(3.14 x D. x T)'I2/(2 X PbX D.)] x 10" m'/cm' 

Variable 

VF 

(O/C) 

Da 

9. 

n 

p, 

Di 

Ow 

H 

H' 

T 

Definition 

Volatilization Factor (m3lkg) 

Inverse of the mean concentration at the center of a 

source (g/m2-s per kglm3) (use site-spec~ic 

area if available) 

Apparent Diffusivity (OO/s) 

= [«9.'013 x Di x H') + (9w 1013 X Ow» I n'Y(Pb x I<., + 9. + 9. x H') 

Water filled soil porosity 

= (fm XPb) 

Air filled soil poros~y 

=n -9w 

Total soil poros~y 

=l-(PJP,) 

Soil moisture content (M -water/g-soil) 

Dry soil bulk density (glcrr?) 

Soil partide density (glM) 

DiffuSivity in air (cm2ls) 

Diffusivity in water (cm2ls) 

Henry's constant ( atm - m3lmol) 

dimensionless Henry's constant 

= H x41 

Soil-water part~ion coefficient (Mig) 

=Ko.,x f~ 

Organic carbon part~ion coefficient (Mig) 

Organic carbon content of soil 

Exposure interval (s) 

Minor construction Worker - Sub Area A1 - Screening Analysis 

Variable Utilized 

back·calculated 

61.03 

Chemical Specific 

0.15 

0.28 

0.43 

0.1 

1.5 

2.65 

Chemical Specific 

Chemical Specific 

Chemical Specific 

Chemical Specific 

Chemical Specific 

Chemical Specific 

0.005 

7.88E+08 

Page 1 of 1 

RationalelReference 

EPA Technical Background Document for SSLs (1996) 

Annual Estimate OIC value for Minneapolis for a 5 acre source 

EPA Region IX PRG table 

Calculated 

Calculated 

Calculated 

Default, use s~e specific if available. 

EPA Technical Background Document for SSLs (1996) 

(Use s~e-speroic information ~ available) 

EPA Technical Background Document for SSLs (1996) 

(Use s~e-speroic information ~ available) 

EPA Region IX PRG table 

EPA Region IX PRG table 

EPA Region IX PRG table 

Calculated 

Calculated 

EPA Region IX PRG lable 

Default, use s~e spec~ic if available. 

Assumes 350 days/year because OIC is based on 

annual average. 

9/12101 



Minor Construction/Utility Worker - Calculation of Chronic Particulate Emission Factor (PEF) 

Variable 

PEF 

(a/C) 

V 

U, 

F(x) 

Minor 

PEF (m3/kg) = (O/C) x [(3600 sec/hr)/(0.036 x (1-V) x (U,,/U,)3 x F(x)] 

Definition 

Particulate Emission Factor (m3/kg) 

Inverse of the mean concentration at the center of a 

source (g/m2·s per kg/m3
) 

Fraction of vegetative cover 

Mean annual windspeed (mls) 

Equivalent threshold value of windspeed at 7 meters (mls) 

Function dependent upon U.,./U, 

'struction Worker- Sub Area A1 - Screening Analysis 

Variable Utilized 

3.83E+08 

61.03 

0.00 

4.92 

11.32 

0.194 

Pa'" • of 1 

Rationale/Reference 

EPA Technical Background Document for SSLs (1996) 

Annual Estimate O/C value for Minneapolis for a 5 acre source 

(Use site-specific if available) 

Default. (Use Cowherd et al., 1985 and site data 

to develop site-specific value) 

Based on climatic data for MinneapolislSt. Paul 

metropolitan area (use Cowherd et al., 1985 and site 

data to develop site-specific value) 

EPA Technical Background Document for SSLs (1996) 

Default. (Use Cowherd et al., 1985 and site iJata 

to develop site-specific value) 

EPA Technical Background Document for SSLs (1996) 

Derived using Cowherd et al., 1985 . 

9/12101 



Minor ConstructionJUtility Worker - Chronic Dally Air Concentration Estimation 

Noncancer Evaluation: ADC (mg/m3) = ICs x (1NF + 1/PEF) x EF x ED)/AT 

Cancer Evaluation: LADC (ug/m3) = ICs x (1NF + 1/PEF) x EF x ED x 1000 ug/mg)/AT 

Variable 

Cs 

1NF 

l/PEF 

EF 

ED 

AT 

Definition 

Soil Concentration 

Inverse of the volatiliaz1ion factor 

(kg/m3) 

Inverse of the particulate emission factor 

(kg/m3) 

Exposure Frequency (day/yr) 

Exposure duration (years) 

Averaging time (days) 

NA = Not available 

Variable Utilized 

Cs back-calculated 

Chemical specific calculation 

2.6098E-09 

80 

25 

9125 

25550 

C = Central Tendency Value 

U = Upper Bound Value 

M = between Central Tendency and Upper Bound Values 

Minor construction Worker - Sub Area A 1 - Screening Analysis 

Percentile 

NA 

u 

Page 1 of 1 

Rationale/Reference 

EPA Methodology 

Based on EPA 1995 SSL Technical Support Document. Information 

for Minneapolis. Assumes limited disturbance of soil due to wind 

erosion. May not be protective for dustry conditions (e.g., vehicle 

traffic). Use site-specific data if possible. 

VF and PEF utilize annual estimates. 

95th percentile worker tenure (8 yrs - mean) 

US Dept. Labor. Bureau of Labor Statistics. 1991 

Noncancer Evaluation AT = exposure duration 

Cancer Evaluation AT = 70 year lifetime 

9112101 



Mlnorf' 

Calculation of soli saturation limit (volatilization model is only applicable if Cs Is < Csat) 

Csat (mg/kg) = (SIp.) x [(I<.. x P.) + 8w + (H' x 8,)] 

Variable Definition Variable Utilized 

Csat Soil Saturation Concentration (mg!kg) Csat back-calculated 

S Solubility in water (mgll ) Chemical Specific 

P. Soil bulk density (kgll) 1.5 

K" Soil water partition coefficient (lIkg) Chemical -Specife/Site-Specific 

=K".,xf~ 

K"., Organic carbon partttion coefficient (I!kg) Chemical Specific 

f~ Organic carbon content of soil 0.005 

9w Water filled soil porosity (unttless) 0.150 

= fm x P. 

fm Average unsaturated zone soil gravimetric water content 0.1 

(kg water!kg soil) 

H' Modified Henry's constant Chemical Specific 

=41 xH 

H Henry's constant ( atm - m3lmol) Chemical Specific 

9, Air-filled soil porosity (unttless) 0.28 

=n -9w 

n Total soil porosity (unttless) 0.43 

=l-PJP. 

P. Soil denstty or particulate density (kgll) 2.65 

RationalelReference 

EPA Technical Background Document for SSLs (1996) 

(Use stte-specific Information n available) 

Default, use stte spec~ic n available. 

Calculated 

Default. Use Site Specific information if available 

Calculated 

Calculated 

EPA Technical Background Document for SSLs (1996) 

(Use stte-specific information n available) 

Csat for each contaminant is the concentrati!!n at which the adsorptive limtt of the soil plus the theoretical dissolution limtt of the contaminant in the available soil moisture has been 

reached. Concentrations> Csat indicates 'free phase' contaminants wtthin the soil matrix. The equation presented here is a modification of the equation presented in Part BRAGS 

guidance. The above equation takes into account the amount of contaminant that is in vapor phase in the pore spaces of the soil. 

spaces of the soil. 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2:Nitroaniline 

Cs IR 

(mg/kg) (mg soil/d) 

4190.000 

0.000 

3.400 

0.000 

0.000 

0.000 

0.000 

0.000 

13.S00 

0.000 

10.300 

24300.000 

0.000 

0.000 

927.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E·OS 

I.OOE-OS 

I.OOE-OS 

I.OOE-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

I.OOE-OS 

1.00E-OS 

1.00E-OS 

I.OOE-OS 

I.OOE-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

I.OOE-OS 

1.00E-OS 

I.OOE-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 
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FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

so 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

so 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

2.S2E-03 

O.OOE+OO 

2.13E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

S.52E-OS 

O.OOE+OO 

S.45E-OS 

1.52E-02 

O.OOE+OO 

O.OOE+OO 

5.SIE-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

9.37E-04 

O.OOE+OO 

7.S0E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3.04E-OS 

O.OOE+OO 

2.30E-OS 

5.43E-03 

O.OOE+OO 

O.OOE+OO 

2.07E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Pyrene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organles 

Benzo(a)pyrene Equivalents 

t ,t - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2:butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mg/kg) 

4190.00 

0.00 

3.40 

0.00 

0.00 

0.00 

0.00 

0.00 

13.60 

0.00 

10.30 

24300.00 

0.00 

0.00 

927.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 
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AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

om 
0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(day/yr) 

80 

80 

80 

80 

80 

80 

80 

80' 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg·d) 

1.93E-05 

O.OOE+OO 

4.69E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

6.26E-07 

O.OOE+OO 

4.74E-07 

1.12E-03 

NA 

#VALUEI 

4.27E-06 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg·d) 

6.89E-06 

O.OOE+OO 

1.68E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

2.24E-07 

O.OOE+OO 

1.69E-07 

3.99E-04 

NA 

#VALUEI 

1.52E-06 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED sw AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (daylyr) (years) (kg) (days) ADD (days) LADD 

(mg/kg·d) (Carcin) (mg/kg-d) 

1,1,1 • Trichloroethane 0.00 4900 1.00E.(J6 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 4900 1.00E·06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 4900 1.00E·06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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VF (m3/kg) = (a/c) x [(3.14 x D. x T) 1/2/(2 X Pb X DB)] x 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3! VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E-t01 1.14E-02 2.64E-t04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E-t01 2.65E-01 5.60E-03 2.15E-t03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E-t01 1.S0E-01 4.10E-03 2.20E-t03 

Ethyl benzene 7.50E-02 7.S0E-06 1.11 E-03 2.00E-t02 1.00E-tOO 7.90E-03 3.03E-t03 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91 E-t04 2.45E-t02 1.61 E-05 1.51 E-t06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.S0E-06 4.3SE-05 4.50E-tOO 2.25E-02 2.70E-05 1.53E-t04 
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VF (m3/kg) = (O/C) x [(3.14 x D. x T) 112/(2 X Pb X D.)] X 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E+03 S.96E+OO 4.83E-04 3.16E+04 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-OS 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.3SE+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TCE) 7.90E-02 9.1DE-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E+02 1.2SE+OO 6.73E-03 3.S4E+03 
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/ 

Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + ew + (H' x ea)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mglkg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/pb) x [(Kd X Pb) + Sw + (H' x Sa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mglkg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.6OE-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

. Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs 

(mglkg) 

4190.00 

0.00 

3.40 

0.00 

0.00 

0.00 

0.00 

0.00 

13.60 

0.00 

10.30 

24300.00 

0.00 

0.00 

927.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1NF 

(kglm3) 

1/PEF 

(kglm3) 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

3.7BE-05 2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

4.65E-04 2.609BE-09 

4.55E-04 2.609BE-09 

3.30E-04 2.609BE-09 

6.62E-07 2.609BE-09 

6.54E-05 2.609BE-09 

3.17E-05 2.609BE-09 

2.609BE-09 

EF 

(daylyr) 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

2.40E-06 25550 

O.OOE+OO 25550 

1.94E-09 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

7.7BE-09 25550 

O.OOE+OO 25550 

5.B9E-09 25550 

1 .39E-05 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

5.30E-07 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(uglm3) 

B.56E-04 

O.OOE+OO 

6.95E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.7BE-06 

O.OOE+OO 

2.10E-06 

4.96E-03 

O.OOE+OO 

O.OOE+OO 

1.B9E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

/ 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pyrene 0.00 4.46E-07 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51 E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 5.10E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 2.83E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC AirConc Total Pathway 

(mglkg-d) (mglkgld) AAF(a) HQ (mglkgld) AF(b) HQ (mglm3) (mglm3) HQ HQ 

Inorganlcs 

Aluminum 1.00E+00 2.B2E-03 1.00 0.003 SB% 1.93E-OS 0.01 0.002 42% NA 2.40E-OB O.OOS 

Antimony 4.00E-04 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO O.OS 0.000 HDIV/O! 2.00E-04 O.OOE+OO 0.000 NDIV/o! 0.000 

Arsenic 3.00E-04 2.13E-OB 1.00 0.007 BO% 4.B9E-07 0.90 0.002 20% S.OOE-04 1.94E-09 0.000 0% 0.009 

Barium 7.00E-02 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO O.OS 0.000 NDIVlO! S.OOE-04 O.OOE+OO 0.000 HDIVlO! 0.000 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 NDIV/OI O.OOE+OO 0.01 0.000 NDIVIOI 2.00E-OS O.OOE+OO 0.000 NDIVlO! 0.000 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 1.00 0.000 NDIV/O! 2.00E-04 O.OOE+OO 0.000 NDIV/O! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium '" 1.00E+00 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO O.OS 0.000 NDIV/O! NA O.OOE+OO 0.000 

Chromium VI S.OOE-03 B.S2E-OB 1.00 0.002 21% B.2BE-07 O.OS 0.003 31% 2.00E-06 7.7BE-09 0.004 4B% 0.008 

Cobalt B.OOE-02 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO O.SO 0.000 NDIVIOI 1.02E-03 O.OOE+OO 0.000 NDIVIOI 0.000 

Copper 3.70E-02 B.4SE-OB 1.00 0.000 89% 4.74E-07 O.BO 0.000 11% NA S.89E-09 0.000 

Iron 3.00E-01 1.S2E-02 1.00 0.OS1 1.12E-03 O.OS 0.07S NA NA 0.12S 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 HVALUE! HVALUE! HVALUEI 0.00 NVALUE! HVALUEI NA O.OOE+OO 

Manganese 4.70E-02 S.81E-04 1.00 0.012 SO% 4.27E-OB O.OS 0.002 7% S.OOE-OS S.30E-07 0.011 43% 0.02S 

Mercury (inorganic) 3.00E-04 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.20 0.000 HDIVlO! 3.00E-04 O.OOE+OO 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA O.OS NA NA 

Potassium NA O.OOE+OO NA HVALUEI NVALUE! HVALUE! NA NVALUE! HVALUE! NA O.OOE+OO 

Selenium S.00E-03 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA NVALUE! HVALUE! HVALUE! NA HVALUEI HVALUEI NA O.OOE+OO 

Thallium 8.00E-OS O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 NDIVlO! NA O.OOE+OO 0.000 

Vanadium 7.00E-03 O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.10 0.000 NDIVlO! NA O.OOE+OO 0.000 

Zinc 3.00E-01 O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA O.OOE+OO 1.00 O.OOE+OO 0.80 NA O.OOE+OO 

1,1 - Dichloroethane 1.00E-01 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.90 0.000 HDIV/O! S.00E-01 O.OOE+OO 0.000 HDIVIOI 0.000 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIV/OI 3.S0E-02 O.OOE+OO 0.000 HDIVlO! 0.000 

Ethyl benzene 1.00E-01 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.8S 0.000 HDIV/O! 1.00E+00 O.OOE+OO 0.000 HDIV/OI 0.000 

Fluoranthene 4.00E-02 O.OOE+OO O.BO 0.000 HDIVlO! O.OOE+OO 0.80 0.000 HDIV/O! 1.40E-01 O.OOE+OO 0.000 HDIVIOI 0.000 

Methyl ethyl ketone (2-butanone) B.00E-01 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.90 0.000 HDIV/O! 1.00E+00 O.OOE+OO 0.000 HDIV/o! 0.000 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.80 0.000 HDIV/O! 3.00E-03 O.OOE+OO 0.000 HDIVIOI 0.000 

2-Nitroaniline S.70E-OS O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 1.00 0.000 NDIVlO! 2.00E-04 O.OOE+OO 0.000 HDlVlO! 0.000 

Pyrene 3.00E-02 O.OOE+OO O.BO 0.000 HDIVlO! O.OOE+OO O.BO 0.000 HDIVlO! 1.10E-01 O.OOE+OO 0.000 HDIVlO! 0.000 

TetrachloroethY.'ene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIVlO! 4.00E-01 O.OOE+OO 0.000 HDIV/o! 0.000 

Toluene 2.00E-01 O.OOE+OO 1.00 0.000 HDIV/OI O.OOE+OO 0.90 0.000 HDIVlO! 4.00E-01 O.OOE+OO 0.000 HDIV/oI 0.000 

1,1,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 HDIVlO! 1.00E+00 O.OOE+OO 0.000 HDIVIOI 0.000 

Trichloroethylene (TCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xylenes (mixed) 2.00E+00 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.90 0.000 HDIVlO! 3.00E-01 O.OOE+OO 0.000 IIDIV/oI 0.000 

SCREENING HI = 0.2 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mg/kg-d)-l (mg/kgld) AAF ECR (mg/kgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 9.37E-04 1.00 6.89E-06 0.01 NA 8.S6E-04 

Antimony NA O.ooE+oo 1.00 O.OOE+oo 0.05 NA O.OOE+oo 

Arsenic 1.50 7.60E-07 1.00 1.14E-06 80% 1.68E-07 0.90 2.79E-07 20% 4.ooE-03 6.95E-07 2.78E-09 0% 1.42E-06 

Barium NA O.ooE+oo 1.00 O.OOE+oo 0.05 NA O.OOE+oo 

Beryllium NA O.ooE+oo 1.00 O.OOE+oo 0.D1 2.40E-03 O.OOE+oo O.ooE+oo #DIVlO! O.ooE+oo 

Cadmium NA O.ooE+oo 1.00 O.ooE+oo 1.00 1.80E-03 O.ooE+oo O.ooE+oo #DIVlO! O.ooE+oo 

Calcium NA O.OOE+oo NA NA NA NA O.ooE+oo 

Chromium III NA O.ooE+oo 1.00 O.OOE+oo 0.05 NA O.ooE+oo 

Chromium VI NA 3.04E-06 1.00 2.24E-07 0.05 1.20E-02 2.78E-06 3.33E-08 100% 3.33E-08 

Cobalt NA O.ooE+oo 1.00 O.ooE+oo 0.50 NA O.ooE+oo 

Copper NA 2.30E-06 1.00 1.69E-07 0.60 NA 2.10E-06 

Iron NA 5.43E-03 1.00 3.99E-04 0.05 NA 4.96E-03 

Lead NA O.OOE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 #VALUE! 0.00 NA O.ooE+oo 

Manganese NA 2.07E-04 1.00 1.S2E-06 0.05 NA 1.89E-04 

Mercury (inorganic) NA O.ooE+oo 1.00 O.OOE+oo 0.20 NA O.ooE+oo 

Nickel NA O.ooE+oo 1.00 NA 0.05 4.80E-04 O.OOE+oo O.OOE+oo #DIV/O! 0.00E+00 

Potassium NA 0.00E+00 NA #VALUE! NA NA O.ooE+oo 

Selenium NA O.ooE+oo 1.00 NA 0.90 NA O.OOE+oo 

Sodium NA O.ooE+oo NA #VALUE! NA NA O.ooE+oo 

Thallium NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+oo 

Vanadium NA O.ooE+oo 1.00 O.OOE+oo 0.10 NA O.ooE+oo 

Zinc NA O.OOE+oo 1.00 O.OOE+oo 0.30 NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30 O.ooE+oo 1.00 O.OOE+oo #DIVlO! O.ooE+oo 0.80 O.ooE+oo #DIVlO! 1.70E-03 O.ooE+oo O.ooE+oo #DIVlO! O.ooE+OO 

1 ,1 - Dichloroethane 0.01 O.ooE+oo 1.00 O.ooE+oo #DIVlO! O.OOE+oo 0.90 O.ooE+oo #DIVlO! 1.60E-06 O.ooE+oo O.ooE+oo #DlVIO! O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+OO 

Ethyl benzene NA O.ooE+oo 1.00 O.OOE+oo 0.85 NA O.OOE+oo 

Fluoranthene NA O.ooE+oo 0.80 O.OOE+oo 0.80 NA O.OOE+OO 

Methyl ethyl ketone (2-butanone) NA O.ooE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+OO 

Naphthalene NA O.ooE+oo 1.00 O.OOE+oo 0.80 NA O.ooE+OO 

2-Nitroaniline NA O.ooE+oo 1.00 O.OOE+oo 1.00 NA O.OOE+OO 

Pyrene NA O.ooE+oo 0.80 O.OOE+oo 0.80 NA O.OOE+OO 

Tetrachloroethylene (PCE) 0.05 O.ooE+oo 1.00 O.ooE+oo #DIV/O! O.OOE+oo 0.90 O.OOE+oo #DIV/OI 5.80E-07 O.ooE+oo O.ooE+oo #DIVIO! O.ooE+OO 

Toluene NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+OO 

1,1,1 - Trichloroethane NA O.OOE+oo 1.00 O.ooE+oo 0.90 NA O.OoE+oo 

Trichloroethylene (TCE) 0.01 O.ooE+oo 1.00 O.OOE+oo #DIVlO! O.ooE+oo 0.90 O.ooE+oo #DIVlO! 1.70E-06 O.ooE+oo O.ooE+OO #DIVIOI O.ooE+OO 

Xylenes (mixed) NA O.OOE+OO 1.00 O.OOE+oo 0.90 NA O.ooE+OO 

ECR = Excess Cancer Risk 

TOTALECR= 1E-06 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nilroaniline 

Cs IR 

(mg/kg) (mg soil/d) 

5270.000 

0.000 

S.300 

227.000 

0.000 

0.000 

0.000 

0.000 

11.300 

0.000 

158.000 

1S000.000 

0.000 

0.000 

2230.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.341 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E·OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 
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FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

SO 

SO 

SO 

SO 

SO 

SO 

so 
so 

. so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

3.30E-03 

O.OOE+OO 

5.20E-OS 

1.42E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.0SE-OS 

O.OOE+OO 

9.S9E-05 

1.13E-02 

O.OOE+OO 

O.OOE+OO 

1.40E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.14E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

/ 

Carcin 

LADD 

(mg/kg-d) 

1,1SE-03 

O.OOE+OO 

1.8SE-OS 

5.0SE-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.53E-OS 

O.OOE+OO 

3.53E-05 

4.03E-03 

O.OOE+OO 

O.OOE+OO 

4.99E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.S3E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Pyrene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 4.100 200 1.00E-06 1.00 80 25 70 9125 2.57E-06 25550 9. 17E-07 

Xylenes (mixed) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1.1 . Dichloroethane 

1.2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PC E) 

Toluene 

Cs 

(mglkg) 

5270.00 

0.00 

B.30 

227.00 

0.00 

0.00 

0.00 

0.00 

11.30 

0.00 

15B.00 

1 BooO.oo 

0.00 

0.00 

2230.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.34 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.00E-06 
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AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.Q1 

0.01 

0.Q1 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.Q1 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(day/yr) 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO' 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

2.43E-05 

O.OOE+OO 

1.15E-06 

1.04E-06 

O.OOE+OO 

O.ooE+OO 

NA 

O.OOE+OO 

5.20E-07 

O.ooE+OO 

7.27E-06 

8.2BE-04 

NA 

#VALUEI 

1.03E-05 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.04E-07 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.OOE+OO 

O.ooE+OO 

O.OOE+OO 

O.ooE+OO 

O.ooE+OO 

O.OOE+OO 

O.ooE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

8.66E-06 

O.OOE+OO 

4.09E-07 

3.73E-07 

O.ooE+OO 

O.ooE+OO 

NA 

O.OOE+OO 

1.B6E-07 

O.ooE+OO 

2.60E-06 

2.96E-04 

NA 

#VALUEI 

3.67E-06 

O.ooE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

7.29E-OB 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg-d) 

1 ,1 ,1 • Trichloroethane 0.00 4900 1.00E·06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 4.10 4900 1.00E·06 0.30 0.05 80 25 70 9125 9.44E-07 25550 3.37E-07 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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VF (m3/kg) = (O/C) x [(3.14 x D. x T) 1/2/(2 X Pb X Da)] X 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3!g) (cm3!g) (atm·m3! VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E+01 2.65E-01 5.60E-03 2.15E+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E+01 1.80E-01 4.10E-03 2.20E+03 

Ethyl benzene 7.50E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91E+04 2.45E+02 1.61 E-05 1.51E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.80E-06 4.38E-05 4.50E+OO 2.25E-02 2.70E-05 1.53E+04 
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VF (m3/kg) = (O/C) x [(3.14 x D. x T) 1I2/{2 X Pb X D.)] x 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Naphthalene S.90E-02 7.S0E-OB 1.03E-OS 1.19E+03 S.9BE+OO 4.83E-04 3.1BE+04 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-OB 2.04E-09 B.80E+04 3.40E+02 1.10E-OS 2.24E+OB 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-OB 1.78E-03 2.70E+02 1.3SE+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.BOE-OB 1.47E-03 1.40E+02 7.00E-01 B.BOE-03 2.B4E+03 

1,1,1 - Trichloroethane 7.80E-02 8.80E-OB 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TCE) 7.90E-02 9.10E-OB 2.BBE-03 9.40E+01 4.70E-01 1.00E-02 1.9BE+03 

Xylenes (mixed) 7.80E-02 8.73E-OB 8.18E-04 2.S0E+02 1.2SE+OO B.73E-03 3.S4E+03 
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.. ~~. 

Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + 8w + (H' x 8.)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mgll) (atm-m3! (mglkg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium. 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 11 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + ew + (H' x ea)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (IIkg) (mg/l) (atm-m3! (mglkg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 
Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Inorganlcs 

Aluminum 5270.00 2.609SE-09 SO 25 9125 3.01E-06 25550 1.0SE-03 

Antimony 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Arsenic S.30 2.609SE-09 SO 25 9125 4.75E-09 25550 1.70E-06 

Barium 227.00 2.609SE-09 SO 25 9125 1.30E-07 25550 4.64E-05 

Beryllium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Cadmium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Calcium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Chromium VI 11.30 2.609SE-09 SO 25 9125 6.46E-09 25550 2.31E-06 

Cobalt 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Copper 15S.00 2.609SE-09 SO 25 9125 9.04E-OS 25550 3.23E-05 

Iron 1S000.00 2.609SE-09 SO 25 9125 1.03E-05 25550 3.6SE-03 

Lead 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Manganese 2230.00 2.609SE-09 SO 25 9125 1.2SE-06 25550 4.56E-04 

Mercury (inorganic) 0.00 3.7SE-05 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Nickel 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Potassium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Thallium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Vanadium 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

-Zinc 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 0.34 2.609SE-09 SO 25 9125 1.95E-10 25550 6.97E-OS 

1 ,1 - Dichloroethane 0.00 4.65E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00 4.55E-04 2.609SE·09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Ethyl benzene 0.00 3.30E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 0.00 6.62E-07 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 0.00 6.54E-05 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 0.00 3.17E-05 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 0.00 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 4.46E-07 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 4.10 5.10E-04 2.609SE-09 SO 25 9125 4.5SE-04 25550 1.64E-01 

Xylenes (mixed) 0.00 2.S3E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalalion Eslimated Inhalalion % Combined 

Chemical RID Ingeslion Ingeslion Ingestion Total Contact Dose Contact Total RIC AirConc Total Pathway 

(mglkg-d) (mglkgld) AAF(a) HO (mg/kg/d) AF(b) HO (mglm3) (mglm3) HO HO 

Inorganlcs 

Aluminum 1.00E+00 3.30E-03 1.00 0.003 SB% 2.43E-OS 0.01 0.002 42% NA 3.01E-06 0.006 

Antimony 4.00E-04 O.OOE+OO 1.00 0.000 /lDIV/O! O.OOE+OO O.OS 0.000 /lDIV/O! 2.00E-04 O.OOE+OO 0.000 /lDIV/o! 0.000 

Arsenic 3.00E-04 S.20E-06 1.00 0.017 BO% 1.1SE-06 0.90 0.004 20% S.OOE-04 4.7SE-09 0.000 0% 0.022 

Barium 7.00E-02 1.42E-04 1.00 0.002 7B% 1.04E-06 O.OS 0.000 12% S.OOE-04 1.30E-07 0.000 10% 0.003 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 /lDIV/O! O.OOE+OO 0.01 0.000 /lDIV/O! 2.00E-OS O.OOE+OO 0.000 IIDIV/o! 0.000 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 /lDIV/O! O.OOE+OO 1.00 0.000 IIDIV/O! 2.00E-04 O.OOE+OO 0.000 IIDIV/o! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO O.OS 0.000 /lDIVlO! NA O.OOE+OO 0.000 

Chromium VI S.OOE-03 7.0BE-06 1.00 0.001 21% S.20E-07 O.OS 0.002 31% 2.00E-06 6.46E-09 0.003 4B% 0.007 

CobaH 6.00E-02 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO O.SO 0.000 IIDIVlO! 1.02E-03 O.OOE+OO 0.000 IIDIV/o! 0.000 

Copper 3.70E-02 9.B9E-OS 1.00 0.003 B9% 7.27E-06 0.60 0.000 11% NA 9.04E-OB 0.003 

Iron 3.00E-Ol 1.13E-02 1.00 0.038 B.2BE-04 O.OS 0.055 NA NA 0.093 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 IIVALUE! IIVALUE! IIVALUE! 0.00 IIVALUEI IIVALUE! NA O.OOE+OO 

Manganese 4.70E-02 1.40E-03 1.00 0.030 SO% 1.03E-OS O.OS 0.004 7% S.OOE-OS 1.2BE-06 0.026 43% 0.060 

Mercury (inorganic) 3.00E-04 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.20 0.000 IIDIV/O! 3.00E-04 O.OOE+OO 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA O.OS NA NA 

Polassium NA O.OOE+OO NA IIVALUE! IIVALUE! IIVALUE! NA /lVALUEI /lVALUE! NA O.OOE+OO 

Selenium S.00E-03 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA IIVALUE! /lVALUE! IIVALUE! NA /lVALUE! /lVALUEI NA O.OOE+OO 

Thallium B.OOE-OS O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIV/O! NA O.OOE+OO 0.000 

Vanadium 7.00E-03 O.OOE+OO 1.00 0.000 IIDIV/O' O.OOE+OO 0.10 0.000 IIDIVlO! NA O.OOE+OO 0.000 

Zinc 3.00E-Ol O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalenls NA 2.14E-07 1.00 2.04E-07 O.BO NA 1.9SE-l0 

1,1 - Dichloroethane 1.00E-Ol O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIVlO! S.OOE-Ol O:OOE+OO 0.000 IIDIV/O! 0.000 

1,2 - Dichloroelhylene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIVIOI 3.S0E-02 O.OOE+OO 0.000 IIDIVIOI 0.000 

Ethyl benzene 1.00E-Ol O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO O.BS 0.000 IIDIVlO! 1.00E+00 O.OOE+OO 0.000 IIDIV/o! 0.000 

Fluoranthene 4.00E-02 O.OOE+OO O.BO 0.000 /lDIV/O! O.OOE+OO O.BO 0.000 IIDIVIOI 1.40E-Ol O.OOE+OO 0.000 IIDIV/o! 0.000 

Methyl ethyl ketone (2-bulanone) 6.00E-Ol O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIVlO! 1.00E+00 O.OOE+OO 0.000 IIDIV/o! 0.000 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO O.BO 0.000 IIDIVlO! 3.00E-03 O.OOE+OO 0.000 IIDIVlO! 0.000 

2-Nitroaniline S.70E-OS O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 1.00 0.000 IIDIVIOI 2.00E-04 O.OOE+OO 0.000 IIDIV/O! 0.000 

Pyrene 3.00E-02 O.OOE+OO O.BO 0.000 IIDIV/O! O.OOE+OO O.BO 0.000 IIDIVlO! 1.10E-Ol O.OOE+OO 0.000 IIDIVlO! 0.000 

TetrachloroelhY.lene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.90 0.000 IIDIVlO! 4.00E-Ol O.OOE+OO 0.000 IIDIV/oI 0.000 

Toluene 2.00E-Ol O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIVlO! 4.00E-Ol O.OOE+OO 0.000 IIDIVIOI 0.000 

1,1,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIVIOI 1.00E+00 O.OOE+OO 0.000 IIDIVlO! 0.000 

Trichloroethylene (TCE) NA 2.S7E-06 1.00 9.44E-07 0.90 NA 4.SBE-04 

Xylenes (mixed) 2.00E+00 O.OOE+OO 1.00 0.000 /lDIV/O! O.OOE+OO 0.90 0.000 IIDIVlO! 3.00E-Ol O.OOE+OO 0.000 IIDiV/o! 0.000 

SCREENING HI = 0.192 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 1.lBE-03 1.00 B.SSE-OS 0.01 NA 1.0BE-03 

Antimony NA O.OOE+OO 1.00 O.OOE+OO O.OS NA O.OOE+OO 

Arsenic 1.S0 1.BSE-OS 1.00 2.7BE-OS BO% 4.09E-07 0.90 S.B2E-07 20% 4.00E-03 1.70E-06 S.7BE-09 0% 3.47E-06 

Barium NA S.OBE-OS 1.00 3.73E-07 O.OS NA 4.64E-OS 

Beryllium NA O.OOE+oo 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+oo O.OOE+oo NDIVIO! O.OOE+oo 

Cadmium NA O.OOE+oo 1.00 O.OOE+OO 1.00 1.BOE-03 O.OOE+oo O.OOE+oo NDIVIOI O.OOE+oo 

Calcium NA O.OOE+oo NA NA NA NA O.OOE+oo 

Chromium III NA O.OOE+oo 1.00 O.OOE+oo O.OS NA O.OOE+oo 

Chromium VI NA 2.S3E-06 1.00 1.BSE-07 O.OS 1.20E-02 2.31E-06 2.77E-OB 100% 2.77E-OB 

Cobalt NA O.OOE+oo 1.00 O.OOE+OO O.SO NA O.OOE+oo 

Copper NA 3.S3E-OS 1.00 2.S0E-OS O.SO NA 3.23E-OS 

Iron NA 4.03E-03 1.00 2.9SE-04 O.OS NA 3.SBE-03 

Lead NA O.OOE+oo 0.00 NA 0.00 NA O.OOE+oo 

Magnesium NA O.OOE+oo 0.00 NVALUE! 0.00 NA O.OOE+oo 

Manganese NA 4.99E-04 1.00 3.S7E-OS O.OS NA 4.SSE-04 

Mercury (inorganic) NA O.OOE+oo 1.00 O.OOE+oo 0.20 NA O.OOE+oo 

Nickel NA O.OOE+OO 1.00 NA O.OS 4.BOE-04 O.OOE+OO O.OOE+oo NDIVIO! O.OOE+oo 

Potassium NA O.OOE+oo NA NVALUE! NA NA O.OOE+oo 

Selenium NA O.OOE+oo 1.00 NA 0.90 NA O.OOE+oo 

Sodium NA O.OOE+OO NA NVALUEI NA NA O.OOE+oo 

Thallium NA O.OOE+OO 1.00 O.OOE+oo 0.90 NA O.OOE+OO 

Vanadium NA O.OOE+oo 1.00 O.OOE+oo 0.10 NA O.OOE+oo 

Zinc NA O.OOE+oo 1.00 O.OOE+oo 0.30 NA O.OOE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30 7.S3E-OB 1.00 S.S7E-07 4S% 7.29E-OB O.BO S.SSE-07 54% 1.70E-03 S.97E-OB 1.lBE-l0 0% 1.22E-06 

1,1 - Dichloroethane 0.01 O.OOE+OO 1.00 O.OOE+OO NDIV/O! O.OOE+oo 0.90 O.OOE+OO #DIVIOI 1.S0E-06 O.OOE+oo O.OOE+oo NDIVIOI O.OOE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+oo O.BS NA O.OOE+oo 

Fluoranthene NA O.OOE+oo O.BO O.OOE+oo O.BO NA O.OOE+oo 

Methyl ethyl ketone (2-butanone) NA O.OOE~OO 1.00 O.OOE+OO 0.90 NA O.OOE+oo 

Naphthalene NA O.OOE+oo 1.00 O.OOE+OO O.BO NA O.OOE+OO 

2-Nitroaniline NA O.OOE+oo 1.00 O.OOE+oo 1.00 NA O.OOE+oo 

Pyrene NA O.OOE+oo O.BO O.OOE+OO O.BO NA O.OOE+oo 

Tetrachloroethylene (PCE) O.OS O.OOE+oo 1.00 O.OOE+oo HDIV/O! O.OOE+oo 0.90 O.OOE+oo #DIVIO! S.BOE-07 O.ooE+oo O.ooE+oo NDIVIO! O.OOE+oo 

Toluene NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

1,1,1 - Trichloroethane NA O.OOE+oo 1.00 O.OOE+OO 0.90 NA O.OOE+oo 

Trichloroethylene (TCE) 0.01 9.17E-07 1.00 1.01E-OB 3% 3.37E-07 0.90 4.12E-09 1% 1.70E-06 1.64E-Ol 2.7BE-07 9S% 2.92E-07 

Xylenes (mixed) NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

ECR = Excess Cancer RIsk 

TOTAL ECR= SE-Q6 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroj3.niline 

Cs IR 

(mg/kg) (mg soil/d) 

6370.000 

105.000 

6.600 

327.000 

'0.000 

5.300 

0.000 

0.000 

114.000 

0.000 

1290.000 

275000.000 

453.000 

0.000 

20700.000 

0.190 

142.000 

0.000 

0.000 

0.000 

0.000 

32.900 

0.000 

3.170 

34.000 

1.800 

140.000 

0.000 

3500.000 

2.700 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Minor construction Worker - Sub Area A3 - Screening Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg·d) 

3.99E-03 

6.58E-05 

. 4.13E-06 

2.05E-04 

O.OOE+OO 

3.32E-06 

O.OOE+OO 

O.OOE+OO 

7.14E-05 

O.OOE+OO 

8.08E-04 

1.72E-01 

2.84E-04 

O.OOE+OO 

1.30E-02 

1.19E-07 

8.89E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.06E-05 

O.OOE+OO 

1.99E-06 

2.13E-05 

1.13E-06 

8.77E-05 

O.OOE+OO 

2.19E-03 

1.69E-06 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

1.42E-03 

2.35E-05 

1.48E-06 

7.31E-05 

O.OOE+OO 

1.19E-06 

O.OOE+OO 

O.OOE+OO 

2.55E-05 

O.OOE+OO 

2.89E-04 

6.15E-02 

1.01E-04 

O.OOE+OO 

4.63E-03 

4.25E-08 

3.18E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.36E-06 

O.OOE+OO 

7.09E-07 

7.60E-06 

4.03E-07 

3.13E-05 

O.OOE+OO 

7.83E-04 

6.04E-07 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Pyrene 0.000 200 1.00E-06 1.00 BO 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 1200.000 200 1.00E-06 1.00 BO 25 70 9125 7.51E-04 25550 2.6BE-04 

Toluene 190.000 200 1.00E-06 1.00 BO 25 70 9125 1.19E-04 25550 4.25E-D5 

1,1,1 - Trichloroethane 2600.000 200 1.00E-06 1.00 BO 25 70 9125 1.63E-03 25550 5.B1E-04 

Trichloroethylene (TCE) 120.000 200 1.00E-06 1.00 BO 25 70 9125 7.51E-05 25550 2.68E-05 

Xylenes (mixed) 580.000 200 1.00E-06 1.00 BO 25 70 9125 3.63E-04 25550 1.30E-04 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mg/kg) 

6370.00 

105.00 

6.60 

327.00 

0.00 

5.30 

0.00 

0.00 

114.00 

0.00 

1290.00 

275000.00 

453.00 

0.00 

20700.00 

0.19 

142.00 

0.00 

0.00 

0.00 

0.00 

32.90 

0.00 

3.17 

34.00 

LBO 

140.00 

0.00 

3500.00 

2.70 

0.00 

0.00 

1200.00 

190.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 
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AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(daylyr) 

BO 

BO 

80 

80 

80 

80 

BO 

80' 

80 

BO 

80 

80 

BO 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

BO 

80 

80 

80 

80 

BO 

80 

80 

80 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

2.93E-05 

4.83E-07 

9.11E-07 

1.51E-06 

O.OOE+OO 

2.44E-07 

NA 

O.OOE+OO 

5.25E-06 

O.OOE+OO 

5.94E-05 

1.27E-02 

NA 

#VALUEI 

9.53E-05 

4.37E-08 

NA 

#VALUEI 

NA 

#VALUE! 

O.OOE+OO 

1.51E-OB 

O.OOE+OO 

1.90E-OB 

7.B2E-OB 

4.14E-07 

3.22E-05 

O.OOE+OO 

I.B1E-03 

B.21E-07 

O.OOE+OO 

O.OOE+OO 

2.7BE-04 

4.37E-05 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

1.05E-05 

1.73E-07 

3.25E-07 

5.38E-07 

O.OOE+OO 

8.71E-OB 

NA 

O.OOE+OO 

I.B7E-OB 

O.OOE+OO 

2.12E-05 

4.52E-03 

NA 

#VALUE! 

3.40E-05 

1.56E-OB 

NA 

#VALUE! 

NA 

#VALUEI 

O.OOE+OO 

5.41E-07 

O.OOE+OO 

6.77E-07 

2.79E-OB 

1.4BE-07 

1.15E-05 

O.OOE+OO 

5.75E-04 

2.22E-07 

O.OOE+OO 

O.OOE+OO 

9.BBE-05 

1.5BE-05 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kg/mg) (mg/cm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mglkg·d) (Carcin) (mglkg-d) 

1,1,1 . Trichloroethane 2SOO.00 4900 1.00E·OS 0.30 0.05 80 25 70 9125 5.98E·04 25550 2.14E'{)4 

Trichloroethylene (TCE) 120.00 4900 1.00E·OS 0.30 0.05 80 25 70 9125 2.7SE'{)5 25550 9.8SE'{)S 

Xylenes (mixed) 580.00 4900 1.ooE·OS 0.30 0.05 80 25 70 9125 1.33E·04 25550 4.nE·05 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T) 1/2/(2 X Pb X Da)] X 1 0.4 m2/cm2 

Calculation of the Volatilization Factor (V F) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E-t01 1.14E-02 2.64E-t04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E-t01 2.6SE-01 S.60E-03 2.1SE-t03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E-t01 1.BOE-01 4.10E-03 2.20E-t03 

Ethyl benzene 7.S0E-02 7.BOE-06 1.11 E-03 2.00E-t02 1.00E-tOO 7.90E-03 3.03E-t03 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E-t04 2.4SE-t02 1.61 E-OS 1.S1 E-t06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.BOE-06 4.3BE-OS 4.S0E-tOO 2.2SE-02 2.70E-OS 1.S3E-t04 
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VF (m3/kg) = (a/c) x [(3.14 x D. x T)tl2/(2 X PbX D.)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Naphthalene 5.90E-02 7.50E-06 1.03E-05 1.19E+D3 5.96E+DO 4.83E-04 3.16E+D4 

2-Nitroaniline O.OOE+DO O.OOE+DO O.OOE+OO O.OOE+OO O.OOE+DO O.OOE+DO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+D4 3.40E+D2 1.10E-05 2.24E+D6 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+D2 1.35E+DO 1.80E-02 2.40E+D3 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+D2 7.00E-01 6.60E-03 2.64E+D3 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+D2 7.00E-01 1.70E-02 1.82E+D3 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+D1 4.70E-01 1.00E-02 1.96E+D3 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.50E+D2 1.25E+DO 6.73E-03 3.54E+D3 
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Csat (mg/kg) = (S/pb) x [(Kd X Pb) + 8w + (H' x 8a)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mg/l) (atm-m31 (mg/kg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + Sw + (H' x Sa)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mgll) (atm-m3! (mglkg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.6OE-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1~77E+02 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

-Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline -

Cs 

(mg/kg) 

6370.00 

105.00 

6.60 

327.00 

0.00 

5.30 

0.00 

0.00 

114.00 

0.00 

1290.00 

275000.00 

453.00 

0.00 

20700.00 

0.19 

142.00 

0.00 

0.00 

0.00 

0.00 

32.90 

0.00 

3.17 

34.00 

1.S0 

140.00 

0.00 

3500.00 

2.70 

0.00 

1NF 

(kg/m3) 

1/PEF 

(kg/m3) 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

3.7SE-05 2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

4.65E-04 2.609SE-09 

4.55E-04 2.609SE-09 

3.30E-04 2.609SE-09 

6.62E-07 2.609SE-09 

6.54E-05 2.609SE-09 

3.17E-05 2.609SE-09 

2.609SE-09 

EF 

(day/yr) 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

3.64E-06 

6.01E-OS 

3.7SE-09 

1.S7E-07 

O.OOE+OO 

3.03E-09 

O.OOE+OO 

O.OOE+OO 

6.52E-OS 

O.OOE+OO 

7.3SE-07 

1.57E-04 

2.59E-07 

O.OOE+OO 

1.1SE-05 

1.57E-06 

S.12E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.SSE-OS 

O.OOE+OO 

1.S1 E-09 

3.47E-03 

1.S0E-04 

1.01E-02 

O.OOE+OO 

5.01E-02 

1.S7E-05 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(ug/m3) 

1.30E-03 

2.15E-05 

1.35E-06 

6.6SE-05 

O.OOE+OO 

1.0SE-06 

O.OOE+OO 

O.OOE+OO 

2.33E-05 

O.OOE+OO 

2.64E-04 

5.62E-02 

9.25E-05 

O.OOE+OO 

4.23E-03 

5.62E-04 

2.90E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

6.72E-06 

O.OOE+OO 

6.4SE-07 

1.24E+OO 

6.42E-02 

3.61E+OO 

O.OOE+OO 

1.79E+01 

6.70E-03 

O.OOE+OO 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pyrene 0.00 4.46E-07 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 1200.00 4.17E-04 2.609SE-09 SO 25 9125 1.10E-01 25550 3.92E+01 

Toluene 190.00 3.79E-04 2.609SE-09 SO 25 9125 1.5SE-02 25550 5.64E+OO 

1,1,1 - Trichloroethane 2600.00 5.51E-04 2.609SE-09 SO 25 9125 3.14E-01 25550 1.12E+02 

Trichloroethylene (TCE) 120.00 5.10E-04 2.609SE-09 SO 25 9125 1.34E-02 25550 4.79E+OO 

Xylenes (mixed) 5S0.00 2.S3E-04 2.609SE-09 SO 25 9125 3.59E-02 25550 1.2SE+01 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalalion Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC AirConc Total Pathway 

(mglkg-d) (mglkgld) AAF(a) HQ (mglkgld) AF(b) HQ (mglm3) (mglm3) HQ HQ 

Inorganlcs 

Aluminum 1.00E+00 3.99E-03 1.00 0.004 SB% 2.93E-OS 0.01 0.003 42% NA 3.64E-06 0.007 

Antimony 4.00E-04 6.SBE-OS 1.00 0.164 B7% 4.B3E-07 O.OS 0.024 13% 2.00E-04 6.01E-OB 0.000 0% 0.IB9 

Arsenic 3.00E-04 4.13E-06 1.00 0.014 BO% 9.11E-07 0.90 0.003 20% S.OOE-04 3.7BE-09 0.000 0% 0.017 

Barium 7.00E-02 2.0SE-04 1.00 0.003 7B% I.SIE-06 O.OS 0.000 12% S.00E-Q4 I.B7E-07 0.000 10% 0.004 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.01 0.000 #DIVlO! 2.00E-OS O.OOE+OO 0.000 #DIV/O! 0.000 

Cadmium 1.00E-03 3.32E-06 1.00 0.003 93% 2.44E-07 1.00 0.000 7% 2.00E-Q4 3.03E-09 0.000 0% 0.004 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO O.OS 0.000 #DIV/O! NA O.OOE+OO 0.000 

Chromium VI S.OOE-Q3 7.14E-OS 1.00 0.014 21% S.2SE-06 O.OS 0.021 31% 2.00E-Q6 6.S2E-OB 0.033 4B% 0.068 

Cobalt 6.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO O.SO 0.000 #DlV/O! 1.02E-03 O.OOE+OO 0.000 #DIVlO! 0.000 

Copper 3.70E-Q2 8.0BE-04 1.00 0.022 B9% S.94E-OS 0.60 0.003 11% NA 7.3BE-07 0.02S 

Iron 3.00E-Ql 1.72E-Ol 1.00 0.S74 1.27E-02 O.OS O.B44 NA NA 1.41B 

Lead NA 2.B4E-04 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 #VALUE! #VALUE! #VALUE! 0.00 #VALUE! #VALUE! NA O.OOE+OO 

Manganese 4.70E-02 1.30E-02 1.00 0.276 SO% 9.S3E-OS O.OS 0.041 7% S.OOE-OS 1.IBE-QS 0.237 43% 0.553 

Mercury (inorganic) 3.00E-04 1.19E-07 1.00 0.000 3S% 4.37E-OB 0.20 0.001 6S% 3.00E-04 I.S7E-06 0.001 

Nickel 2.00E-02 B.B9E-OS 1.00 NA O.OS NA NA 

Potassium NA O.OOE+OO NA #VALUE! #VALUE! #VALUE! NA #VALUE! #VALUEI NA O.OOE+OO 

Selenium S.00E-Q3 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA #VALUE! #VALUE! #VALUE! NA #VALUE! #VALUEI NA O.OOE+OO 

Thallium B.OOE-OS O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 #DIV/OI NA O.OOE+OO 0.000 

Vanadium 7.00E-03 2.06E-OS 1.00 0.003 SB% I.SIE-06 0.10 0.002 42% NA I.BBE-OB 0.005 

Zinc 3.00E-Ol O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 1.99E-06 1.00 1.90E-Q6 O.BO NA I.B1E-09 

1,1 - Dichloroethane 1.00E-Ol 2.13E-QS 1.00 0.000 3% 7.82E-06 0.90 0.000 1% S.OOE-Ql 3.47E-Q3 0.007 96% 0.007 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 1.13E-06 1.00 0.000 2% 4.14E-07 0.90 0.000 1% 3.S0E-02 1.80E-04 O.OOS 97% 0.005 

Ethyl benzene 1.00E-Ol 8.77E-QS 1.00 0.001 8% 3.22E-OS 0.8S 0.000 3% 1.00E+OO 1.0IE-02 0.010 89% 0.011 

Fluoranthene 4.00E-Q2 O.OOE+OO 0.80 0.000 #DIV/O! O.OOE+OO 0.80 0.000 #DIVlO! 1.40E-Ol O.OOE+OO 0.000 #DIV/OI 0.000 

Methyl ethyl ketone (2-butanone) 6.00E-Ql 2.19E-03 1.00 0.004 6% 1.61E-03 0.90 0.003 5% 1.00E+OO S.0IE-02 0.050 88% 0.OS7 

Naphthalene 2.00E-02 1.69E-06 1.00 0.000 1% 6.21E-07 0.80 0.000 1% 3.00E-03 1.87E-QS 0.006 98% 0.006 

2-Nitroaniline S.70E-QS O.OOE+OO 1.00 0.000 #DIVlO! O.OOE+OO 1.00 0.000 #DIVlO! 2.00E-Q4 O.OOE+OO 0.000 /lDIV/O! 0.000 

Pyrene 3.00E-02 O.OOE+OO 0.80 0.000 #DIVlO! O.OOE+OO O.BO 0.000 #DIVlO! 1.10E-Ql O.OOE+OO 0.000 /lDIVlO! 0.000 

Tetr;lchloroethylene (peE) 1.00E-02 7.S1E-04 1.00 0.07S 20% 2.76E-04 0.90 0.031 8% 4.00E-Ol 1.10E-Ql 0.274 72% 0.380 

Toluene 2.00E-Ql 1.19E-04 1.00 0.001 1% 4.37E-OS 0.90 0.000 1% 4.00E-Ql 1.58E-Q2 0.039 98% 0.040 

1,1,1 - Trichloroethane 2.00E-02 1.63E-03 1.00 0.081 19% S.98E-04 0.90 0.033 8% 1.00E+OO 3.14E-Ol 0.314 73% 0.429 

Trichloroethylene (TCE) NA 7.S1E-OS 1.00 2.76E-OS 0.90 NA 1.34E-Q2 

Xylenes (mixed) 2.00E+00 3.63E-Q4 1.00 0.000 0% 1.33E-04 0.90 0.000 0% 3.00E-Ql 3.S9E-02 0.120 100% 0.120 

SCREENING HI = 3.346 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkg/d) AAF ECR (mglkg/d) AF(b) ECR (ug/m3) (ug/m3) ECR Total 

Inorganlcs 

Aluminum NA 1.42E-03 1.00 1.0SE-OS 0.Q1 NA 1.30E-03 

Antimony NA 2.3SE-OS 1.00 1.73E-07 O.OS NA 2.1SE-OS 

Arsenic 1.S0 1.4BE-06 1.00 2.21E-06 BO% 3.2SE-07 0.90 S.42E-07 20% 4.00E-03 1.35E-06 S.39E-09 0% 2.76E-06 

Barium NA 7.31E-OS 1.00 S.3BE-07 O.OS NA 6.6BE-OS 

Beryllium NA O.OOE+oo 1.00 O.ooE+oo 0.01 2.40E-03 O.OOE+oo O.OOE+oo #DIVIOI O.OOE+oo 

Cadmium NA 1.19E-06 1.00 B.71E-OB 1.00 1.BOE-03 1.0BE-06 1.9SE-09 100% 1.9SE-09 

Calcium NA O.OOE+oo NA NA NA NA O.OOE+oo 

Chromium III NA O.ooE+oo 1.00 O.OOE+oo O.OS NA O.OOE+oo 

Chromium VI NA 2.SSE-OS 1.00 1.B7E-06 O.OS 1.20E-02 2.33E-OS 2.79E-07 100% 2.79E-07 

Cobalt NA O.ooE+oo 1.00 O.OOE+oo O.SO NA O.ooE+oo 

Copper NA 2.B9E-04 1.00 2.12E-OS 0.60 NA 2.64E-04 

Iron NA 6. 1 SE-02 1.00 4.S2E-03 O.OS NA S.62E-02 

Lead NA 1.01E-04 0.00 NA 0.00 NA 9.2SE-OS 

Magnesium NA O.OOE+oo 0.00 #VALUE! 0.00 NA O.OOE+oo 

Manganese NA 4.63E-03 1.00 3.40E-OS O.OS NA 4.23E-03 

Mercury (inorganic) NA 4.2SE-OB 1.00 1.S6E-OB 0.20 NA S.62E-04 

Nickel NA 3. 1 BE-OS 1.00 NA O.OS 4.BOE-04 2.90E-OS 1.39E-OB 100% 1.39E-OB 

Potassium NA O.OOE+oo NA #VALUE! NA NA O.OOE+oo 

Selenium NA O.OOE+oo 1.00 NA 0.90 NA O.OOE+oo 

Sodium NA O.OOE+oo NA #VALUE! NA NA O.ooE+oo 

Thallium NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Vanadium NA 7.36E-06 1.00 S.41E-07 0.10 NA 6.72E-06 

Zinc NA O.OOE+oo 1.00 O.OOE+oo 0.30 NA O.OOE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30 7.09E-07 1.00 S.lBE-06 46% 6.77E-07 O.BO 6.1BE-06 54% 1.70E-03 6.4BE-07 1.10E-09 0% 1.14E-OS 

1,1 - Dichloroethane 0.Q1 7.60E-06 1.00 4.33E-OB 2% 2.79E-06 0.90 1.77E-OB 1% 1.60E-06 1.24E+00 1.9BE-06 97% 2.04E-06 

1,2 - Dichloroethylene (mixed isomers) NA 4.03E-07 1.00 1.4BE-07 0.90 NA 6.42E-02 

Ethyl benzene NA 3.13E-OS 1.00 1.1SE-OS O.BS NA 3.61E+00 

Fluoranthene NA O.OOE+oo O.BO O.OOE+oo O.BO NA O.OOE+oo 

Methyl ethyl ketone (2-butanone) NA 7.B3E-04 1.00 S.7SE-04 0.90 NA 1.79E+Ol 

Naphthalene NA 6.04E-07 1.00 2.22E-07 O.BO NA 6.70E-03 

2-Nitroaniline NA O.OOE+oo 1.00 O.OOE+oo 1.00 NA O.OOE+oo 

Pyrene NA O.OOE+oo O.BO O.OOE+oo O.BO NA O.ooE+oo 

Tetrachloroethylene (PCE) O.OS 2.68E-04 1.00 1.40E-OS 33% 9.B6E-OS 0.90 S.70E-06 13% S.BOE-07 3.92E+Ol 2.27E-OS 54% 4.24E-OS 

Toluene NA 4.2SE-OS 1.00 1.S6E-OS 0.90 NA S.64E+oo 

1 ,1 ,1 - Trichloroethane NA S.81E-04 1.00 2.14E-04 0.90 NA 1.12E+02 

Trichloroethylene (TCE) 0.01 2.6BE-OS 1.00 2.9SE-07 3% 9.B6E-06 0.90 1.21E-07 1% 1.70E-06 4.79E+00 8.14E-06 9S% B.56E-06 

Xylenes (mixed) NA 1.30E-04 1.00 4.77E-OS 0.90 NA 1.28E+Ol 

ECR = Excess Cancer RIsk 

TOTAL ECR= 7E-QS 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs IR 

(mg/kg) (mg soil/d) 

6S30.000 

2.300 

11.400 

306.000 

(1.000 

0.000 

0.000 

0.000 

22.600 

0.000 

1900.000 

3S100.000 

0.000 

0.000 

5950.000 

0.120 

0.000 

0.000 

0.000 

0.000 

0.000 

26.100 

0.000 

60.700 

0.000 

14.000 

0.000 

160.000 

0.000 

1.100 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 
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FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

4.2SE-03 

1.44E-06 

. 7.14E-06 

1.92E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.42E-05 

O.OOE+OO 

1.19E-03 

2.39E-02 

O.OOE+OO 

O.OOE+OO 

3.73E-03 

7.51E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.63E-05 

O.OOE+OO 

3.S0E-05 

O.OOE+OO 

S.77E-06 

O.OOE+OO 

1.00E-04 

O.OOE+OO 

6.S9E-07 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

'25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

1.53E-03 

5.14E-07 

2.55E-06 

6.S4E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.05E-06 

O.OOE+OO 

4.25E-04 

S.52E-03 

O.OOE+OO 

O.OOE+OO 

1.33E-03 

2.6SE-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.S4E-06 

O.OOE+OO 

1.36E-05 

O.OOE+OO 

3.13E-06 

O.OOE+OO 

3.5SE-05 

O.OOE+OO 

2.46E-07 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg-d) 

pyrene 130.000 200 1.00E-06 1.00 80 25 70 9125 8.14E-05 25550 2.91E-05 

Tetrachloroethylene (PCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 96.000 200 1.00E-06 1.00 80 25 70 9125 6.01E-05 25550 2.15E-05 

Xylenes (mixed) 28.000 200 1.00E-06 1.00 80 25 70 9125 1.75E-05 25550 6.26E-06 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1.1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-bulanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mg/kg) 

SS3O.00 

2.30 

11.40 

30S.00 

0.00 

0.00 

0.00 

0.00 

22.S0 

0.00 

1900.00 

3S100.00 

0.00 

0.00 

5950.00 

0.12 

0.00 

0.00 

0.00 

0.00 

0.00 

2S.10 

0.00 

SO.70 

0.00 

14.00 

0.00 

IS0.00 

0.00 

1.10 

0.00 

130.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kg/mg) 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

Minor construction Worker - Sub Area A4 - Screening Analysis 

AF 

(mg/cm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.Q1 

NA 

0.Q1 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(day/yr) 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO· 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

so 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

so 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

3.14E-05 

1.0SE-OS 

1.57E-OS 

1.41E-OS 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

1.04E-OS 

O.OOE+OO 

S.75E-05 

1.75E-03 

NA 

#VALUE! 

2.74E-05 

2.7SE-OS 

NA 

#VALUE! 

NA 

#VALUE! 

O.OOE+OO 

1.20E-OS 

O.OOE+OO 

3.S3E-05 

O.OOE+OO 

3.22E-OS 

O.OOE+OO 

9.57E-05 

O.OOE+OO 

2.53E-07 

O.OOE+OO 

5.9SE-05 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg·d) 

1.12E-05 

3.7SE-09 

5.S2E-07 

5.03E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

3.72E-07 

O.OOE+OO 

3.12E-05 

S.2SE-04 

NA 

#VALUE! 

9.7SE-OS 

9.SSE-09 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

4.29E-07 

O.OOE+OO 

1.3OE-05 

O.OOE+OO 

1.15E-OS 

O.OOE+OO 

3.42E-05 

O.OOE+OO 

9.04E-OS 

O.OOE+OO 

2.14E-05 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (Cs X CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg-d) 

1,1,1 - Trichloroethane 0.00 4900 1.00E·06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 96.00 4900 1.00E·06 0.30 0.05 80 25 70 9125 2.21E·05 25550 7.89E-06 

Xylenes (mixed) 28.00 4900 1.00E·06 0.30 0.05 80 25 70 9125 6.44E'()6 25550 2.3OE-06 
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VF (m3/kg) = (O/C) x [(3.14 x DB X T) 112/(2 X Pb X DB)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 2.1SE+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 2.20E+03 

Ethyl benzene 7.S0E-02 7.80E·06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61E-OS 1.S1E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.80E·06 4.38E·OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.S3E+04 
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VF (m3/kg) = (O/C) x [(3.14 x D. x T) 1/2/(2 X Pb X D.)] X 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Naphthalene S.90E·02 7.S0E-06 1.03E-OS 1.19E+D3 S.96E+DO 4.83E-04 3.16E+D4 

2-Nitroaniline O.OOE+DO O.OOE+DO O.OOE+DO O.OOE+DO O.OOE+DO O.OOE+DO #OIV/OI 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+D4 3.40E+D2 1.10E-OS 2.24E+D6 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+D2 1.3SE+DO 1.80E-02 2.40E+D3 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+D2 7.00E-01 6.60E-03 2.64E+D3 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+D2 7.00E-01 1.70E-02 1.82E+D3 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+D1 4.70E-01 1.00E-02 1.96E+D3 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E+D2 1.2SE+DO 6.73E-03 3.S4E+D3 
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Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + 8w + (H' x 8a)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mg/kg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/pb) x [(Kd X Pb) + 8w + (H' x 8a}] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mg/kg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene(mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2·butanone) 

Naphthalene 

2·Nitroaniline 

Cs 

(mglkg) 

6S30.00 

2.30 

11.40 

306.00 

0.00 

0.00 

0.00 

0.00 

22.60 

0.00 

1900.00 

3S100.00 

0.00 

0.00 

5950.00 

0.12 

0.00 

0.00 

0.00 

0.00 

0.00 

26.10 

0.00 

60.70 

0.00 

14.00 

0.00 

160.00 

0.00 

1.10 

0.00 

1NF 

(kg/m3) 

1/PEF 

(kg/m3) 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

3.7SE-05 2.609SE-09 

4.65E-04 

4.55E-04 

3.30E-04 

6.62E-07 

6.54E-05 

3.17E-05 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

EF 

(day/yr) 

SO 

SO 

SO 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

3.91 E-06 25550 

1.32E-09 25550 

6.52E-09 25550 

1.75E-07 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1.29E-OS 25550 

O.OOE+OO 25550 

1.09E-06 25550 

2.1SE-05 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

3.40E-06 25550 

9.95E-07 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1.49E-OS 25550 

O.OOE+OO 25550 

3.47E-OS 

O.OOE+OO 

1.40E-03 

O.OOE+OO 

2.33E-05 

O.OOE+OO 

7.64E-06 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

/ 

Carcin 

LADC 

(ug/m3) 

1.40E-03 

4.70E-07 

2.33E-06 

6.25E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.62E-06 

O.OOE+OO 

3.SSE-04 

7.7SE-03 

O.OOE+OO 

O.OOE+OO 

1.22E-03 

3.55E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.33E-06 

O.OOE+OO 

1.24E-05 

O.OOE+OO 

4.99E-01 

O.OOE+OO 

S.32E-03 

O.OOE+OO 

2.73E-03 

O.OOE+OO 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mg/kg) (kglm3) (kglm3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mglm3) (Carcin) (uglm3) 

Pyrene 130.00 4.46E-07 2.609SE-09 SO 25 9125 1.2SE-05 25550 4.57E-03 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 96.00 5.10E-04 2.609SE-09 SO 25 9125 1.07E-02 25550 3.S3E+OO 

Xylenes (mixed) 2S.00 2.S3E-04 2.609SE-09 SO 25 9125 1.73E-03 25550 6.19E-01 

Minor ~ -'1struction Worker - Sub Area A4 - Screening Analysis Pap" .. of 2 Q/12101 



Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Eslimated Inhalalion % Combined 

Chemical RID Ingeslion Ingeslion Ingeslion Total Contact Dose Contact Total RIC AirConc Total Pathway 

(mglkg-d) (mglkgld) AAF(a) HO (mglkg/d) AF(b) HO (mglm3) (mglm3) HO HO 

Inorganlcs 

Aluminum 1.00E+00 4.26E-03 1.00 0.004 S6% 3.14E-OS 0.01 0.003 42% NA 3.91E-06 0.007 

Antimony 4.00E-04 1.44E-06 1.00 0.004 67% 1.06E-06 O.OS 0.001 13% 2.00E-04 1.32E-09 0.000 0% 0.004 

Arsenic 3.00E-04 7.14E-06 1.00 0.024 60% 1.S7E-06 0.90 0.006 20% S.00E-04 6.S2E-Q9 0.000 0% 0.030 

Barium 7.00E-02 1.92E-04 1.00 0.003 76% 1.41E-06 O.OS 0.000 12% S.OOE-Q4 1.7SE-07 0.000 10% 0.003 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.01 0.000 #DIV/O! 2.00E-OS O.OOE+OO 0.000 #DIV/OI 0.000 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 #DIVlO! O.OOE+OO 1.00 0.000 #DIV/O! 2.00E-04 O.OOE+OO 0.000 #DIVlO! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO O.OS 0.000 #DIV/O! NA O.OOE+OO 0.000 

Chromium VI S.OOE-Q3 1.42E-OS 1.00 0.003 21% 1.04E-06 O.OS 0.004 31% 2.00E-Q6 1.29E-Q6 0.006 46% 0.013 

Cobalt 6.00E-Q2 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO O.SO 0.000 NDIV/O! 1.02E-03 O.OOE+OO 0.000 NDIVIOI 0.000 

Copper 3.70E-02 1.19E-03 1.00 0.032 69% 6.7SE-OS 0.60 0.004 11% NA 1.09E-06 0.036 

Iron 3.00E-Ol 2.39E-02 1.00 0.060 1.7SE-03 O.OS 0.117 NA NA 0.196 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 #VALUE! NVALUE! #VALUE! 0.00 #VALUE! NVALUE! NA O.OOE+OO 

Manganese 4.70E-02 3.73E-03 1.00 0.079 SO% 2.74E-OS O.OS 0.012 7% S.OOE-QS 3.40E-06 0.066 43% 0.159 

Mercury (inorganic) 3.00E-04 7.S1E-06 1.00 0.000 3S% 2.76E-06 0.20 0.000 6S% 3.00E-04 9.9SE-07 0.001 

Nickel 2.00E-02 O.OOE+OO 1.00 NA O.OS NA NA 

Potassium NA O.OOE+OO NA NVALUE! NVALUE! NVALUE! NA NVALUEI HVALUE! NA O.OOE+OO 

Selenium S.OOE-03 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA NVALUE! HVALUE! HVALUE! NA HVALUE! HVALUE! NA O.OOE+OO 

Thallium 6.00E-QS O.OOE+OO 1.00 0.000 NDIVlO! O.OOE+OO 0.90 0.000 HDIV/OI NA O.OOE+OO 0.000 

Vanadium 7.00E-03 1.63E-OS 1.00 0.002 S6% 1.20E-06 0.10 0.002 42% NA 1.49E-06 0.004 

Zinc 3.00E-Ol O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 3.60E-OS 1.00 3.63E-OS 0.60 NA 3.47E-06 

1,1 - Dichloroethane 1.00E-Ol O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 NDIV/O! S.OOE-Ql O:OOE+OO 0.000 HDIV/O! 0.000 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 6.77E-06 1.00 0.001 2% 3.22E-06 0.90 0.000 1% 3.S0E-02 1.40E-03 0.040 97% 0.041 

Ethyl benzene 1.00E-Ol O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.6S 0.000 NDIVlO! 1.00EtOO O.OOE+OO 0.000 HDIVIOI 0.000 

Fluoranthene 4.00E-02 1.00E-Q4 0.60 0.002 39% 9.S7E-OS 0.60 0.003 S6% 1.40E-Ql 2.33E-OS 0.000 3% 0.005 

Methyl ethyl ketone (2-butanone) 6.00E-Ol O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.90 0.000 HDIVlO! 1.00E+00 O.OOE+OO 0.000 HDIVlO! 0.000 

Naphthalene 2.00E-02 6.69E-07 1.00 0.000 1% 2.S3E-07 0.60 0.000 1% 3.00E-Q3 7.64E-06 0.003 96% 0.003 

2-Nitroaniline S.70E-OS O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 1.00 0.000 NDIV/O! 2.00E-Q4 O.OOE+OO 0.000 #DIVIOI 0.000 

Pyrene 3.00E-02 6.14E-OS 0.60 0.002 4S% S.96E-OS 0.60 0.002 S2% 1.10E-Ql 1.26E-QS 0.000 2% 0.005 

Tetrachloroeth~ene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.90 0.000 NDIV/O! 4.00E-Ol O.OOE+OO 0.000 #DIV/O! 0.000 

Toluene 2.00E-Ol O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 NDIV/O! 4.00E-Ol O.OOE+OO 0.000 #DIV/O! 0.000 

1,1,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 HDIVlO! 1.00E+00 O.OOE+OO 0.000 #DIVIOI 0.000 

Trichloroethylene (TCE) NA 6.01E-OS 1.00 2.21E-OS 0.90 NA 1.07E-02 

Xylenes (mixed) 2.00E+00 1.7SE-OS 1.00 0.000 0% 6.44E-06 0.90 0.000 0% 3.00E-Ql 1.73E-03 0.006 100% 0.006 

SCREENING HI = 0.514 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkgld) AAF ECA (mglkgld) AF(b) ECA (uglm3) (uglm3) ECA Total 

Inorganlcs 

Aluminum NA 1.S3E-03 1.00 1.12E-OS 0.D1 NA 1.40E-03 

Antimony NA S.14E-07 1.00 3.7BE-09 O.OS NA 4.70E-07 

Arsenic 1.S0 2.SSE-06 1.00 3.B2E-06 BO% S.62E-07 0.90 9.37E-07 20% 4.00E-03 2.33E-06 9.32E-09 0% 4.77E-06 

Barium NA 6.B4E-OS 1.00 S.03E-07 O.OS NA 6.2SE-OS 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO HDIV/O! O.OOE+OO 

Cadmium NA O.OOE+OO 1.00 O.OOE+OO 1.00 1.BOE-03 O.OOE+OO O.OOE+OO HDIV/O! O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+OO O.OS NA O.OOE+OO 

Chromium VI NA S.OSE-06 1.00 3.72E-07 O.OS 1.20E-02 4.62E-06 S.54E-OB 100% S.54E-OB 

Cobalt NA O.OOE+OO 1.00 O.OOE+OO O.SO NA O.OOE+OO 

Copper NA 4.2SE-04 1.00 3.12E-OS 0.60 NA 3.BBE-04 

Iron NI\ B.S2E-03 1.00 6.26E-04 O.OS NA 7.7BE-03 

Lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 HVALUE! 0.00 NA O.OOE+OO 

Manganese NA 1.33E-03 1.00 9.7BE-06 0.05 NA 1.22E-03 

Mercury (inorganic) NA 2.6BE-OB 1.00 9.B6E-09 0.20 NA 3.SSE-04 

Nickel NA O.OOE+OO 1.00 NA 0.05 4.BOE-04 O.OOE+OO O.OOE+OO IIDIV/o! O.DDE+OO 

Potassium NA O.OOE+OO NA HVALUE! NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 NA 0.90 NA O.OOE+OO 

Sodium NA O.OOE+OO NA HVALUE! NA NA O.OOE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Vanadium NA S.B4E-06 1.00 4.29E-07 0.10 NA S.33E-06 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.30 1.36E-OS 1.00 9.91E-OS 46% 1.30E-OS O.BO 1.lBE-04 54% 1.70E-03 1.24E-OS 2.11E-OB 0% 2.17E-04 

1,1 - Dichloroethane 0.01 O.OOE+OO 1.00 O.OOE+OO HDIVlO! O.OOE+OO 0.90 O.OOE+OO HDIV/O! 1.60E-06 O.OOE+OO O.OOE+OO HDIV/O! O.OOE+OO 

1,2 -Dichloroethylene (mixed isomers) NA 3.13E-06 1.00 1.lSE-06 0.90 NA 4.99E-Ol 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+OO O.BS NA O.OOE+OO 

Fluoranthene NA 3.SBE-OS O.BO 3.42E-OS O.BO NA B.32E-03 

Methyl ethyl ketone (2-butanone) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Naphthalene NA 2.46E-07 1.00 9.04E-OB O.BO NA 2.73E-03 

2-Nitroaniline NA O.OOE+OO 1.00 O.OOE+OO 1.00 NA O.OOE+OO 

Pyrene NA 2.91E-OS O.BO 2.14E-OS O.BO NA 4.S7E-03 

Tetrachloroethylene (PCE) O.OS O.OOE+OO 1.00 O.OOE+OO HDIVlO! O.OOE+OO 0.90 O.OOE+OO HDIV/OI S.BOE-07 O.OOE+OO O.OOE+OO HDIVlO! O.OOE+OO 

Toluene NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

1,1,1 - Trichloroethane NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Trichloroethylene (TCE) 0.01 2.1SE-OS 1.00 2.36E-07 3% 7.B9E-06 0.90 9.64E-OB 1% 1.70E-06 3.B3E+OO 6.S2E-06 9S% 6.B5E-06 

Xylenes (mixed) NA 6.26E-06 1.00 2.30E-06 0.90 NA 6.19E-Ol 

ECA = Excess Cancer Aisk 

TOTALECA= 2E-04 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Bery"ium 

Cadmium 

Calcium 

Chromium '" 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury. (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-bulanone) 

Naphthalene 

2-Nitroaniline 

Cs IR 

(mglkg) (mg soil/d) 

4580.000 

2.300 

9.400 

1l)7.000 

0.000 

0.000 

0.000 

0.000 

12.800 

0.000 

43.100 

12300.000 

0.000 

0.000 

1560.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

24.600 

0.000 

0.759 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06· 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 
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FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

·80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

2.87E-03 

1.44E-06 

5.89E-06 

1.23E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

8.02E-06 

O.OOE+OO 

2.70E-05 

7.70E-03 

O.OOE+OO 

O.OOE+OO 

9.77E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.54E-05 

O.OOE+OO 

4.75E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

1.02E-03 

5.14E-07 

2.10E-06 

4.41E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.86E-06 

O.OOE+OO 

9.64E-06 

2.75E-03 

O.OOE+OO 

O.OOE+OO 

3.49E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.50E-06 

O.OOE+OO 

1.70E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soillnlilestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Pyrene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper. 

Iron 

Lead 

Magnesium. 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

8enzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2 -butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mglkg) 

45S0.00 

2.30 

9.40 

197.00 

0.00 

0.00 

0.00 

0.00 

12.S0 

0.00 

43.10 

12300.00 

0.00 

0.00 

1560.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

24.60 

0.00 

0.76 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E·06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 
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AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(day/yr) 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

2.11E-05 

1.06E-OS 

1.30E-06 

9.07E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

5.S9E-07 

O.OOE+OO 

1.9SE-06 

5.66E-04 

NA 

#VALUEI 

7.1SE-06 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

1.13E-06 

O.OOE+OO 

4.54E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg·d) 

7.53E-06 

3.7SE-09 

4.64E-07 

3.24E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

2. 1 OE-07 

O.OOE+OO 

7.0SE-07 

2.02E-04 

NA 

#VALUEI 

2.56E-06 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

4.04E-07 

O.OOE+OO 

1.62E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kg/mg) (mg/cm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

1.1.1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.ooE+OO 25550 O.ooE+OO 

Trichloroethylene (TCE) 0.00 4900 l.ooE-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.ooE+OO 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.ooE+OO 25550 O.ooE+OO 
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VF (m3/kg) = (O/C) x [(3.14 x D. x T)1121(2 X Pb X D.)] x 10"" m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (em3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 2.1SE+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 2.20E+03 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61 E-OS 1.S1E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.80E-06 4.38E-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.S3E+04 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T) 112/(2 X Pb X Da)] X 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3!g) (cm3!g) (atm-m3! VF 
mol) (m3/kg) 

Naphthalene 5.90E-02 7.50E-06 1.03E-05 1.19E+03 5.96E+OO 4.83E-04 3.16E+04 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIVlO! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-05 2.24E+06 

Tetrachloroethylene (PC E) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.35E+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.50E+02 1.25E+OO 6.73E-03 3.54E+03 
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Csat (mg/kg) = (S/pb) x [(Kd X Pb) + 8w + (H' x 8.)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mg/kg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.BOE-03 2083 

1,2 - Dichloroethyfene (mixed isomers) 3.BOE+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.0BE-01 1.B1E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 

Minor construction Worker - Sub Area 81 - Screening Analysis Page 1 of 2 9/12101 



Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + 8w + (H' x 8a)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mglkg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E-t02 1.77E+02 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

·Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs 

(mg/kg) 

45BO.00 
2.30 

9.40 

197.00 

0.00 

0.00 

0.00 

0.00 

12.BO 
0.00 

43.10 

12300.00 

0.00 

0.00 

1560.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

24.60 

0.00 

0.76 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1NF 

(kglm3) 

1/PEF 

(kg/m3) 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

3.7BE-05 2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

2.609BE-09 

4.65E-04 2.609BE-09 

4.55E-04 2.609BE-09 

3.30E-04 2.609BE-09 

6.62E-07 2.609BE-09 

6.54E-05 2.609BE-09 

3.17E-05 2.609BE-09 

2.609BE-09 

EF 

(day/yr) 

BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 

BO 
BO 
BO 
BO 
BO 
BO 
BO 
BO 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

2.62E-06 25550 

1.32E-09 25550 

5.3BE-09 25550 

1.13E-07 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

7.32E-09 25550 

O.OOE+OO 25550 

2.47E-OB 25550 

7.04E-06 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

B.92E-07 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1 .41 E-OB 25550 

O.OOE+OO 25550 

4.34E-10 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(uglm3) 

9.36E-04 

4.70E-07 

1.92E-06 

4.02E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.61E-06 

O.OOE+OO 

B.B1E-06 
2.51E-03 

O.OOE+OO 

O.OOE+OO 

3.19E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.03E-06 

O.OOE+OO 

1.55E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

9/12101 



Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kglm3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 4.46E-07 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 5.10E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 2.83E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Mino" ..... nstruction Worker - Sub Area 81 - Screening Analysis Par~ "of 2 9/12101 



Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalalion Eslimaled Inhalation % Combined 

Chemical RID Ingeslion Ingestion Ingestion Tolal Contact Dose Contact Total RIC Air Conc Total Pathway 

(mQl1<g-d) (mQl1<gld) AAF(a) HQ (mQl1<gld) AF(b) HQ (mglm3) (mglm3) HQ HQ 

Inorganlcs 

Aluminum 1.00E+00 2.87E-03 1.00 0.003 S8% 2.11E-OS 0.01 0.002 42% NA 2.S2E-OS O.OOS 

Anlimony 4.00E-04 1.44E-OS 1.00 0.004 87% 1.0SE-08 O.OS 0.001 13% 2.00E-04 1.32E-09 0.000 0% 0.004 

Arsenic 3.00E-04 S.89E-OS 1.00 0.020 80% 1.30E-OS 0.90 O.OOS 20% S.00E-04 S.38E-09 0.000 0% 0.024 

Barium 7.00E-02 1.23E-04 1.00 0.002 78% 9.07E-07 O.OS 0.000 12% S.00E-04 1.13E-07 0.000 10% 0.002 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.01 0.000 IIDIVlO! 2.00E-OS O.OOE+OO 0.000 IIDIVlO! 0.000 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 1.00 0.000 IIDIVlO! 2.00E-04 O.OOE+OO 0.000 IIDIVlO! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO O.OS 0.000 IIDIV/O! NA O.OOE+OO 0.000 

Chromium VI S.OOE-03 8.02E-06 1.00 0.002 21% S.89E'07 O.OS 0.002 31% 2.00E-06 7.32E-09 0.004 48% 0.008 

CobaH S.OOE-02 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO O.SO 0.000 IIDIVlO! 1.02E-03 O.OOE+OO 0.000 IIDIV/o! 0.000 

Copper 3.70E-02 2.70E-OS 1.00 0.001 89% 1.98E-OS O.SO 0.000 11% NA 2.47E-08 0.001 

Iron 3.OOE-Ol 7.70E-03 1.00 0.02S S.SSE-04 O.OS 0.038 NA NA 0.063 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 IIVALUE! IIVALUE! IIVALUE! 0.00 IIVALUEI IIVALUE! NA O.OOE+OO 

Manganese 4.70E-02 9.77E-04 1.00 0.021 SO% 7.18E-OS O.OS 0.003 7% S.OOE-OS 8.92E-07 0.Q18 43% 0.042 

Mercury (inorganic) 3.00E-04 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.20 0.000 IIDIVlO! 3.00E-04 O.OOE+OO 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA O.OS NA NA 

Potassium NA O.OOE+OO NA IIVALUE! IIVALUE! IIVALUE! NA IIVALUE! IIVALUEI NA O.OOE+OO 

Selenium S.00E-03 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA IIVALUE! IIVALUE! IIVALUE! NA IIVALUE! IIVALUEI NA O.OOE+OO 

Thallium 8.00E-OS O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIV/O! NA O.OOE+OO 0.000 

Vanadium 7.00E-03 1.54E-OS 1.00 0.002 S8% 1.13E-OS 0.10 0.002 42% NA 1.41E-08 0.004 

Zinc 3.OOE-Ol O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 4.7SE-07 1.00 4.S4E-07 0.80 NA 4.34E-l0 

1 ,1 - Dichloroethane 1.00E-Ol O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIVlO! S.OOE-Ol O.DOE+OO 0.000 IIDIV/O! 0.000 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIV/OI 3.SOE-02 O.OOE+OO 0.000 IIDIV/OI 0.000 

Ethyl benzene 1.00E-Ol O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.8S 0.000 IIDIV/O! 1.00E+OO O.OOE+OO 0.000 IIDIV/O! 0.000 

Fluoranthene 4.00E-02 O.OOE+OO 0.80 0.000 IIDIV/O! O.OOE+OO 0.80 0.000 IIDIV/O! 1.40E-Ol O.OOE+OO 0.000 IIDIV/O! 0.000 

Methyl ethyl ketone (2-butanone) S.OOE-Ol O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIVlO! 1.00E+OO O.OOE+OO 0.000 IIDIV/oI 0.000 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.80 0.000 IIDIV/O! 3.OOE-03 O.OOE+OO 0.000 IIDIV/O! 0.000 

2-Nitroaniline S.70E-OS O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 1.00 0.000 IIDIV/O! 2.00E-04 O.OOE+OO 0.000 IIDIV/O! 0.000 

Pyrene 3.OOE-02 O.OOE+OO 0.80 0.000 IIDIVlO! O.OOE+OO 0.80 0.000 IIDIV/O! 1.10E-Ol O.OOE+OO 0.000 IIDIVlO! 0.000 

Tetrachloroethylene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIV/O! 4.00E-Ol O.OOE+OO 0.000 IIDIV/OI 0.000 

Toluene 2.00E-Ol O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIVlO! 4.00E-Ol O.OOE+OO 0.000 IIDIV/o! 0.000 

1 ,1 ,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIVlO! 1.00E+00 O.OOE+OO 0.000 IIDIV/OI 0.000 

Trichloroethylene (TCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xylenes (mixed) 2.00E+00 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIVlO! 3.OOE-Ol O.OOE+OO 0.000 IIDIV/O! 0.000 

SCREENING HI = 0.153 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-I (mglkg/d) AAF ECR (mglkg/d) AF(b) ECR (ug/m3) (ug/m3) ECR Total 

Inorganlcs 

Aluminum NA 1.02E-03 1.00 7.53E-06 0.01 NA 9.36E-04 

Antimony NA 5.14E-07 1.00 3.7BE-09 0.05 NA 4.70E-Q7 

Arsenic 1.50 2. I OE-06 1.00 3.15E-06 BO% 4.64E-07 0.90 7.73E-Q7 20% 4.00E-Q3 1.92E-06 7.6BE-09 0% 3.93E-Q6 

Barium NA 4.41E-05 1.00 3.24E-07 0.05 NA 4.02E-05 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO IDIV/O! O.ooE+OO 

Cadmium NA O.OOE+OO 1.00 O.OOE+OO 1.00 I.BOE-Q3 O.OOE+OO O.ooE+OO IDIV/O! O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+oo 0.05 NA O.OOE+OO 

Chromium VI NA 2.B6E-06 1.00 2.10E-07 0.05 1.20E-02 2.61E-OS 3. I 4E-QB 100% 3.14E-QB 

Cobalt NA O.ooE+OO 1.00 O.OOE+OO 0.50 NA O.OOE+OO 

Copper NA 9.64E-06 1.00 7.0BE-07 O.SO NA B.B1E-06 

Iron NA 2.75E-03 1.00 2.02E-04 0.05 NA 2.51E-03 

Lead NA O.ooE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.ooE+OO 0.00 IVALUE! 0.00 NA O.OOE+OO 

Mangal)ese NA 3.49E-04 1.00 2.5SE-OS 0.05 NA 3.19E-04 

Mercury (inorganic) NA O.ooE+OO 1.00 O.OOE+OO 0.20 NA O.ooE+OO 

Nickel NA O.OOE+OO 1.00 NA 0.05 4.BOE-04 O.ooE+OO O.OOE+OO .IDIVlO! O.ooE+OO 

Potassium NA O.OOE+OO NA IVALUEI NA NA O.ooE+OO 

Selenium NA O.ooE+OO 1.00 NA 0.90 NA O.ooE+OO 

Sodium NA O.ooE+OO NA IVALUE! NA NA O.ooE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 

Vanadium NA 5.50E-OS 1.00 4.04E-07 0.10 NA 5.03E-Q6 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.ooE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.30 1.70E-07 1.00 1.24E-OS 4S% I.S2E-07 O.BO I.4BE-OS 54% 1.70E-03 1.55E-Q7 2.64E-l0 0% 2.72E-Q6 

1,1 - Dichloroethane 0.01 O.ooE+OO 1.00 O.OOE+OO IDIVlO! O.OOE+OO 0.90 O.OOE+OO IDIV/O! I.S0E-OS O.OOE+OO O.ooE+OO IDIVIO! O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 
Ethyl· benzene NA O.ooE+OO 1.00 O.OOE+OO 0.B5 NA O.OOE+OO 

Fluoranthene NA O.OOE+OO O.BO O.OOE+OO O.BO NA O.OOE+OO 

Methyl ethyl ketone (2-butanone) NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 

Naphthalene NA O.OOE+OO 1.00 O.OOE+oo O.BO NA O.ooE+OO 

2-Nitroaniline NA O.ooE+OO 1.00 O.OOE+OO 1.00 NA O.ooE+OO 

Pyrene NA O.ooE+OO O.BO O.OOE+OO O.BO NA O.ooE+OO 

Tetrachloroethylene (PCE) 0.05 O.ooE+OO 1.00 O.ooE+OO IDIV/O! O.OOE+OO 0.90 O.OOE+OO IDIVlO! 5.BOE-Q7 O.ooE+OO O.OOE+OO IDIVlO! O.OOE+OO 
Toluene NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

1,1,1 - Trichloroethane NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Trichloroethylene (TCE) 0.01 O.OOE+OO 1.00 O.OOE+OO IDIV/O! O.OOE+OO 0.90 O.OOE+OO IDIVlO! 1.70E-06 O.OOE+OO O.OOE+OO IDIV/O! O.OOE+OO 
Xylenes (mixed) NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 

ECR = Excess Cancer Risk 

TOTALECR= 7E-06 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x EO)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

OrganiCS 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs IR 

(mg/kg) (mg soil/d) 

3960.000 

0.000 

3.000 

0.000 

b.OOO 

0.000 

0.000 

0.000 

7.800 

0.000 

11.500 

9910.000 

0.000 

0.000 

747.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.400 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

Minor construction Worker - Sub Area 82 - Screening Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

2.48E-03 

O.OOE+OO 

1.88E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.88E-OS 

O.OOE+OO 

7.20E-OS 

S.21E-03 

O.OOE+OO 

O.OOE+OO 

4.S8E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.50E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

8.8SE-04 

O.OOE+OO 

S.71E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.74E-OS 

O.OOE+OO 

2.57E-OS 

2.22E-03 

O.OOE+OO 

O.OOE+OO 

1.S7E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

8.95E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kglmg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Pyrene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Minor "struction Worker - Sub Area 82 - Screening Analysis Pa9~ ... of 2 9/12/01 



Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Coba~ 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mg/kg) 

39S0.00 

0.00 

3.00 

0.00 

0.00 

0.00 

0.00 

0.00 

7.BO 

0.00 

11.50 

9910.00 

0.00 

0.00 

747.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.40 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-OS 

1.00E-OS 

1.00E-06 

1.00E-06 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 
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AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30' 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(day/yr) 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO' 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

1.B2E-05 

O.OOE+OO 

4.14E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

3.59E-07 

O.OOE+OO 

5.29E-07 

4.5SE-04 

NA 

#VALUEI 

3.44E-OS 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.39E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

S.51 E-OS 

O.OOE+OO 

1.4BE-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

1.2BE-07 

O.OOE+OO 

1.B9E-07 

1.S3E-04 

NA 

#VALUEI 

1.23E-OS 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

B.55E-OB 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mglkg) (cm2) (kglmg) (mglcm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg-d) 

1.1,1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 4900 1.00E-D6 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T) 1/2/(2 X Pb X De)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E+01 2.65E-01 5.60E-03 2.15E+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E+01 1.80E-01 4.10E-03 2.20E+03 

Ethyl benzene 7.50E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91E+04 2.45E+02 1.61 E-05 1.51E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.80E-06 4.38E-05 4.50E+OO 2.25E-02 2.70E-05 1.53E+04 
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VF (rnJ/kg) = (O/C) x [(3.14 x DB X T) 1/2/(2 X Pb X D.)] X 10-4 rn2/crn2 

Calculation of the Volatilization Factor (VF) 

Di Dw Da Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3i1<g) 

Naphthalene 5.90E-02 7.50E-06 1.03E-05 1.19E+03 5.96E+OO 4.83E-04 3.16E+04 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #DIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-05 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.35E+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1 ,1 ,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.50E+02 1.25E+OO 6.73E-03 3.54E+03 
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Csat (mg/kg) = (S/pb) x [(Kd X Pb) + 8w + (H' x 8.)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mg/l) (atm-m31 (mg/kg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium. 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/pb) x [(Kd x Pb) + 8w + (H' x 8a)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mg/kg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

-Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs 

(mglkg) 

3960.00 

0.00 

3.00 

0.00 

0.00 

0.00 

0.00 

0.00 

7.S0 

0.00 

11.50 

- 9910.00 

0.00 

0.00 

747.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.40 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1NF 

(kglm3) 

1/PEF 

(kglm3) 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

3.7SE-05 2.609SE-09 

4.65E-04 

4.55E-04 

3.30E-04 

6.62E-07 

6.54E-05 

3.17E-05 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

EF 

(day/yr) 

SO 

so 
so 
so 
80 

so 
so 
80 

so 
so 
80 

80 

so 
so 
80 

so 
80 

so 
so 
80 

so 
80 

so 

80 

so 
so 
so 
80 

80 

80 

so 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

2.27E-06 25550 

O.OOE+OO 25550 

1.72E-09 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

4.46E-09 25550 

O.OOE+OO 25550 

6.5SE-09 25550 

5.67E-06 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

4.27E-07 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

2.29E-10 25550 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(uglm3) 

8.09E-04 

O.OOE+OO 

6.13E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.59E-06 

O.OOE+OO 

2.35E-06 

2.02E-03 

O.OOE+OO 

O.OOE+OO 

1.53E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

S.17E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

./ 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 
Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pyrene 0.00 4.46E-07 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 5.10E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 2.83E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC AirConc Total Pathway 

(mglkg-d) (mglkgld) AAF(a) HO (mglkgld) AF(b) HO (mglm3) (mglm3) HO HO 

Inorganlcs 

Aluminum 1.00E+OO 2.48E-03 1.00 0.002 S8% 1.82E-OS 0.01 0.002 42% NA 2.27E-06 0.004 

Antimony 4.00E-04 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.05 0.000 IIDIV/O! 2.00E-04 O.OOE+OO 0.000 IIDIVlO! 0.000 

Arsenic 3.00E-04 1.88E-Q6 1.00 0.006 80% 4.14E-Q7 0.90 0.002 20% 5.00E-04 1.72E-09 0.000 0% 0.008 

Barium 7.00E-Q2 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO O.OS 0.000 IIDIVlO! S.OOE-04 O.OOE+OO 0.000 IIDIVlO! 0.000 

Beryllium 2.00E-Q3 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.01 0.000 IIDIV/O! 2.00E-QS O.OOE+OO 0.000 IIDIV/o! 0.000 

Cadmium 1.00E-Q3 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 1.00 0.000 IIDIVlO! 2.00E-04 O.OOE+OO 0.000 IIDIVlO! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.00E+OO O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.05 0.000 IIDIVlO! NA O.OOE+OO 0.000 

Chromium VI S.OOE-03 4.88E-Q6 1.00 0.001 21% 3.S9E-07 O.OS 0.001 31% 2.00E-06 4.46E-09 0.002 48% 0.005 

CobaH 6.00E-02 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO O.SO 0.000 IIDIV/O! 1.02E-03 O.OOE+OO 0.000 IIDIV/O! 0.000 

Copper 3.70E-02 7.20E-06 1.00 0.000 89% S.29E-07 0.60 0.000 11% NA 6.S8E-09 0.000 

Iron 3.00E-01 6.21E-03 1.00 0.021 4.S6E-04 O.OS 0.030 NA NA 0.OS1 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 IIVALUE! IIVALUE! IIVALUE! 0.00 IIVALUEI IIVALUE! NA O.OOE+OO 

Manganese 4.70E-02 4.68E-04 1.00 0.010 SO% 3.44E-06 O.OS 0.001 7% S.OOE-OS 4.27E-07 0.009 43% 0.020 

Mercury (inorganic) 3.00E-04 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.20 0.000 IIDIVIOI 3.00E-Q4 O.OOE+OO 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA O.OS NA NA 

Potassium NA O.OOE+OO NA IIVALUE! IIVALUE! IIVALUE! NA IIVALUE! IIVALUE! NA O.OOE+OO 

Selenium S.OOE-Q3 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA IIVALUE! IIVALUE! IIVALUE! NA IIVALUEI IIVALUEI NA O.OOE+OO 

Thallium 8.00E-OS O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIVlO! NA O.OOE+OO 0.000 

Vanadium 7.00E-03 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.10 0.000 IIDIVlO! NA O.OOE+OO 0.000 

Zinc 3.00E-01 O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 2.S0E-07 1.00 2.39E-07 0.80 NA 2.29E-10 

1,1 - Dichloroethane 1.00E-Q1 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIVlO! S.OOE-Q1 O:OOE+OO 0.000 IIDIV/O! 0.000 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIVIOI 3.S0E-02 O.OOE+OO 0.000 IIDIV/O! 0.000 

Ethyl benzene 1.00E-01 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.8S 0.000 IIDIVIOI 1.00E+OO O.OOE+OO 0.000 IIDIV/OI 0.000 

Fluoranthene 4.00E-02 O.OOE+OO 0.80 0.000 IIDIV/O! O.OOE+OO 0.80 0.000 IIDIVlO! 1.40E-Q1 O.OOE+OO 0.000 IIDIVIOI 0.000 

Methyl ethyl ketone (2-butanone) 6.00E-01 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIVIOI 1.00E+OO O.OOE+OO 0.000 IIDIVlO! 0.000 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.80 0.000 IIDIVlO! 3.00E-Q3 O.OOE+OO 0.000 IIDIV/O! 0.000 

2-Nitroaniline S.70E-OS O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 1.00 0.000 IIDIVlO! 2.00E-04 O.OOE+OO 0.000 IIDIV/O! 0.000 

Pyrene 3.00E-02 O.OOE+OO 0.80 0.000 IIDIV/O! O.OOE+OO 0.80 0.000 IIDIVlO! 1.10E-Q1 O.OOE+OO 0.000 IIDIV/oI 0.000 

Tetrachloroethylene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIV/O! 4.00E-Q1 O.OOE+OO 0.000 IIDIV/o! 0.000 

Toluene 2.00E-01 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIV/OI 4.00E-Q1 O.OOE+OO 0.000 IIDIVlO! 0.000 

1,1,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.90 0.000 IIDIV/O! 1.00E+OO O.OOE+OO 0.000 IIDIVIOI 0.000 

Trichloroethylene (TCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xylenes (mixed) 2.00E+OO O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 IIDIVIOI 3.00E-Q1 O.OOE+OO 0.000 IIDIV/o! 0.000 

SCREENING HI = 0.088 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (ugIm3) ECR Total 

Inorganlcs 

Aluminum NA B.B6E-04 1.00 6.S1E-06 0.01 NA B.09E-04 

Antimony NA O.OOE+oo 1.00 O.OOE+oo O.OS NA O.OOE+oo 

Arsenic 1.50 6.71E-07 1.00 1.01E-06 BO% 1.4BE-07 0.90 2.47E-07 20% 4.ooE-03 6.13E-07 2.4SE-09 0% 1.26E-06 

Barium NA O.OOE+oo 1.00 O.OOE+oo 0.05 NA O.OOE+oo 

Beryllium NA O.OOE+oo 1.00 O.OOE+oo 0.01 2.40E-03 O.OOE+oo O.OOE+oo HDIVIOI O.ooE+oo 

Cadmium NA O.OOE+oo 1.00 O.OOE+oo 1.00 1.BOE-03 O.OOE+oo O.OOE+oo HDIVlO! O.OOE+oo 

Calcium NA O.OOE+oo NA NA NA NA O.OOE+oo 

Chromium III NA O.OOE+oo 1.00 O.OOE+oo O.OS NA O.OOE+oo 

Chromium VI NA 1.74E-06 1.00 1.2BE-07 0.05 1.20E-02 1.S9E-06 1.91E-OB 100% 1.91E-OB 

Cobalt NA O.ooE+oo 1.00 O.OOE+oo O.SO NA O.OOE+oo 

Copper NA 2.S7E-06 1.00 1.B9E-07 0.60 NA 2.3SE-06 

Iron NA 2.22E-03 1.00 1.63E-04 0.05 NA 2.02E-03 

Lead NA O.OOE+oo 0.00 NA 0.00 NA O.OOE+oo 

Magnesium NA O.OOE+oo 0.00 HVALUE! 0.00 NA O.OOE+oo 

Manganese NA 1.67E-04 1.00 1.23E-06 O.OS NA 1.S3E-04 

Mercury (inorganic) NA O.OOE+oo 1.00 O.OOE+oo 0.20 NA O.OOE+oo 

Nickel NA O.OOE+oo 1.00 NA O.OS 4.BOE-04 O.OOE+oo O.OOE+oo HDIVlO! O.ooE+oo 

Potassium NA O.OOE+oo NA HVALUE! NA NA O.OOE+oo 

Selenium NA O.OOE+oo 1.00 NA 0.90 NA O.OOE+oo 

Sodium NA O.OOE+oo NA HVALUEI NA NA O.OOE+oo 

Thallium NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Vanadium NA O.OOE+oo 1.00 O.OOE+oo 0.10 NA O.OOE+oo 

Zinc NA O.OOE+oo 1.00 O.OOE+OO 0.30 NA O.OOE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30 B.9SE-OB 1.00 6.S3E-07 46% B.S5E-OB O.BO 7.BOE-07 54% 1.70E-03 B.17E-OB 1.39E-l0 0% 1.43E-06 

1.1 - Dichloroethane 0.01 O.OOE+oo 1.00 O.OOE+oo HDIV/OI O.OOE+oo 0.90 O.OOE+oo HDIVlO! 1.60E-06 O.ooE+oo O.OOE+oo NDIVIO! O.OOE+oo 

1.2 - Dichloroethylene (mixed isomers) NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Ethyl' benzene NA O.OOE+oo 1.00 O.OOE+oo 0.B5 NA O.OOE+oo 

Fluoranthene NA O.OOE+oo O.BO O.OOE+oo O.BO NA O.OOE+oo 

Methyl ethyl ketone (2-butanone) NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Naphthalene NA O.OOE+oo 1.00 O.OOE+OO O.BO NA O.OOE+oo 

2-Nitroaniline NA O.OOE+oo 1.00 O.OOE+oo 1.00 NA O.ooE+oo 

Pyrene NA O.OOE+oo O.BO O.OOE+oo O.BO NA O.OOE+oo 

Tetrachl()'oothylene (PCE) O.OS O.OOE+oo 1.00 O.OOE+oo HDIV/O! O.OOE+oo 0.90 O.OOE+oo HDIVIOI S.BOE-07 O.ooE+oo O.OOE+oo HDIVlO! O.ooE+oo 
Toluene NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

1.1.1 - Trichloroethane NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+oo 

Trichloroethylene (TCE) 0.01 O.OOE+oo 1.00 O.OOE+oo HDIV/O! O.OOE+oo 0.90 O.OOE+oo HDIV/O! 1.70E-06 O.OOE+oo O.ooE+oo HDIVIO! O.OOE+oo 
Xylenes (mixed) NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+oo 

ECR = Excess Cancer Risk 

TOTALECR= 3E-06 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI 

Chemical (mglkg) (mg soil/d) (kglmg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

5420.000 

0.000 

6.000 

129.000 

0.000 

4.300 

0.000 

0.000 

43.200 

0.000 

937.000 

30100.000 

0.000 

0.000 

1960.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000. 

21.400 

0.000 

1.590 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 . 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

3.39E-03 

O.OOE+OO 

3.76E-06 

8.08E-05 

O.OOE+OO 

2.69E-06 

O.OOE+OO 

O.OOE+OO 

2.71E-05 

O.OOE+OO 

5.87E-04 

1.88E-02 

O.OOE+OO 

O.OOE+OO 

1.23E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.34E-05 

O.OOE+OO 

9.96E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

1.21E-03 

O.OOE+OO 

1.34E-06 

2.89E-05 

O.OOE+OO 

9.62E-07 

O.OOE+OO 

O.OOE+OO 

9.66E-06 

O.OOE+OO 

2.10E-04 

6.73E-03 

O.OOE+OO 

O.OOE+OO 

4.38E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.79E-06 

O.OOE+OO 

3.56E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil In~estion 
Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Pyrene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

, 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

t ,1 • Dichloroethane 

1,2 • Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2·butanone) 

Naphthalene 

2·Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mg/kg) 

5420.00 

0.00 

6.00 

129.00 

0.00 

4.30 

0.00 

0.00 

43.20 

0.00 

937.00 

30100.00 

0.00 

0.00 

19S0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

21.40 

0.00 

1.59 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00· 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-OS 

1.00E-OS 

1.00E-06 

1.00E-06 

1.00E-OS 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-OS 

1.00E-06 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-OS 

1.00E-DS 

1.00E-OS 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-OS 

1.00E-DS 

1.00E-OS 

1.00E-06 

1.00E-06 

1.00E-OS 

Minor construction Worker - Sub Area D - Screening Analysis 

AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(daylyr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

2.49E-D5 

O.OOE+OO 

8.28E-07 

5.94E-07 

O.OOE+OO 

1.98E-D7 

NA 

O.OOE+OO 

1.99E-06 

O.OOE+OO 

4.31E-D5 

1.39E-03 

NA 

#VALUEI 

9.02E-06 

O.OOE+OO 

NA 

#VALUE! 

NA 

#VALUE! 

O.OOE+OO· 

9.85E-07 

O.OOE+OO 

9.51E-D7 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

8.91E-06 

O.OOE+OO 

2.96E-D7 

2.12E-07 

O.OOE+OO 

7.07E-D8 

NA 

O.OOE+OO 

7.10E-D7 

O.OOE+OO 

1.54E-D5 

4.95E-D4 

NA 

#VALUE! 

3.22E-D6 

O.OOE+OO 

NA 

#VALUE! 

NA 

#VALUEI 

O.OOE+OO 

3.52E-07 

O.OOE+OO 

3.40E-D7 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kg/mg) (mg/cm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

1,1,1 - Trichloroethane 0.00 4900 I.OOE-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 4900 I.OOE-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T) 1/2/(2 X Pb X Da)) X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 2.1SE+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 2.20E+03 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61 E-OS 1.S1E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.80E-06 4.38E-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.S3E+04 

Minor construction Worker - Sub Area 0 - Screening Analysis Page 1 of 2 9/12101 



VF (rnJ/kg) = (O/C) x [(3.14 x Da X T)112/(2 X Pb X Da)] X 10.4 rn2/crn2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E+03 S.96E+OO 4.83E-04 3.16E+04 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-OS . 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.3SE+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TeE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E+02 1.2SE+OO 6.73E-03 3.S4E+03 
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Csat (mg/kg) = (S/pb) x [(Kd X Pb) + Sw + (H' x Sa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mg/l) (atm-m31 (mglkg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.S0E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.S0E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.0SE-01 1.S1 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + 8w + (H' x 8a)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mglkg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+DO O.OOE+DO O.OOE+OO 0 

Pyrene 6.80E+D4 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+D2 1.80E-02 318 

Toluene 1.40E+D2 5.30E+D2 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+D3 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+D1 1.10E+D3 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+D2 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs 

(mg/kg) 

5420.00 

0.00 

6.00 

129.00 

0.00 

4.30 

0.00 

0.00 

43.20 

0.00 

937.00 

30100.00 

0.00 

0.00 

1960.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

21.40 

0.00 

1.59 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1NF 

(kglm3) 

1/PEF 

(kglm3) 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

3.7SE-05 2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

4.65E-04 2.609SE-09 

4.55E-04 2.609SE-09 

3.30E-04 2.609SE-09 

6.62E-07 2.609SE-09 

6.54E-05 2.609SE-09 

3.17E-05 2.609SE-09 

2.609SE-09 

EF 

(daylyr) 

SO 

SO 

SO 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

3.10E-06 25550 

O.OOE+OO 25550 

3.43E-09 25550 

7.3SE-OS 25550 

O.OOE+OO 25550 

2.46E-09 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

2.47E-OS 25550 

O.OOE+OO 25550 

5.36E-07 25550 

1.72E-05 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1.12E-06 25550 

O.OOE+OO 25550 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.22E-OS 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

9.10E-10 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25.?50 

O.OOE+OO 25550 

Carcin 

LADC 

(uglm3) 

1.11 E-03 

O.OOE+OO 

1.23E-06 

2.64E-05 

O.OOE+OO 

S.7SE-07 

O.OOE+OO 

O.OOE+OO 

S.S3E-06 

O.OOE+OO 

1.91E-04 

6.15E-03 

O.OOE+OO 

O.OOE+OO 

4.00E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.37E-06 

O.OOE+OO 

3.25E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

9/12101 



Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kglm3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 4.46E-07 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51 E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 5.10E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 2.83E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Oermal Absorb Oermal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Oose Contact Total RIC AirConc Total Pathway 

(mglkg-d) (mglkg/d) AAF(a) HO (mglkg/d) AF(b) HO (mg/m3) (mg/m3) HO HO 

Inorganlcs 

Aluminum 1.00E+00 3.39E-03 1.00 0.003 58% 2.49E-05 0.01 0.002 42% NA 3.10E-06 0.006 

Antimony 4.00E-04 O.OOE+OO 1.00 0.000 HOIV/O! O.OOE+OO 0.05 0.000 HOIV/O! 2.00E-04 O.OOE+OO 0.000 HOIVlO' 0.000 

Arsenic 3.00E-04 3.76E-06 1.00 0.013 80% 8.28E-07 0.90 0.003 20% 5.00E-04 3.43E-09 0.000 0% 0.016 

Barium 7.00E-02 8.08E-05 1.00 0.001 78% 5.94E-07 0.05 0.000 12% 5.00E-04 7.38E-08 0.000 10% 0.001 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 HOIVlO! O.OOE+OO 0.01 0.000 HOIV/O! 2.00E-05 O.OOE+OO 0.000 HOIV/O! 0.000 

Cadmium 1.00E-03 2.69E-06 1.00 0.003 93% 1.98E-07 1.00 0.000 7% 2.00E-04 2.46E"()9 0.000 0% 0.003 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 HOIV/O! O.OOE+OO 0.05 0.000 HOIV/O! NA O.OOE+OO 0.000 

Chromium VI 5.00E-03 2.71E-05 1.00 0.005 21% 1.99E-06 0.05 0.008 31% 2.00E"()6 2.47E-08 0.012 48% 0.026 

Cobalt . 6.00E-02 O.OOE+OO 1.00 0.000 HOIV/O! O.OOE+OO 0.50 0.000 HOIVlO! 1.02E-03 O.OOE+oo 0.000 #OIV/O! 0.000 

Copper 3.70E"()2 5.87E-04 1.00 0.Q16 89% 4.31E-05 0.60 0.002 11% NA 5.36E-07 0.Q18 

Iron 3.00E-Ol 1.88E-02 1.00 0.063 1.39E-03 0.05 0.092 NA NA 0.155 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+oo 0.00 HVALUE! #VALUE! #VALUE! 0.00 #VALUE! #VALUE! NA O.OOE+oo 

Manganese 4.70E-02 1.23E-03 1.00 0.026 50% 9.02E-06 0.05 0.004 7% 5.00E-05 1.12E-06 0.022 43% 0.052 

Mercury (inorganic) 3.00E-04 O.OOE+oo 1.00 0.000 #OIV/O! O.OOE+OO 0.20 0.000 #OIVlO! 3.00E-04 O.OOE+oo 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA 0.05 NA NA 

Potassium NA O.OOE+OO NA #VALUE! #VALUE! #VALUE! NA #VALUE! #VALUE! NA O.OOE+oo 

Selenium 5.00E-03 O.OOE+oo 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA #VALUE! #VALUE! #VALUE! NA #VALUEI #VALUE! NA O.OOE+OO 

Thallium 8.00E"()5 O.OOE+oo 1.00 0.000 #OIV/O! O.OOE+oo 0.90 0.000 #OIVlO! NA O.OOE+oo 0.000 

Vanadium 7.00E"()3 1.34E-05 1.00 0.002 58% 9.85E-07 0.10 0.001 42% NA 1.22E-08 0.003 

Zinc 3.00E-Ol O.OOE+OO 1.00 O.OOE+oo 0.30 NA O.OOE+oo 

.organics 

Benzo(a)pyrene Equivalents NA 9.96E-07 1.00 9.51E-07 0.80 NA 9.10E-l0 

1,1 - Oichloroethane 1.00E-Ol O.OOE+oo 1.00 0.000 #OIVlO! O.OOE+OO 0.90 0.000 #OIV/OI 5.00E-Ol O.OOE+OO 0.000 #OIVlO! 0.000 

1,2 - Oichloroethylene (mixed isomers) 9.00E-03 O.OOE+oo 1.00 0.000 #OIV/O! O.OOE+OO 0.90 0.000 #OIV/O! 3.50E-02 O.OOE+OO 0.000 #OIV/O! 0.000 

Ethyl benzene 1.00E-Ol O.OOE+OO 1.00 0.000 #OIV/O! O.OOE+OO 0.85 0.000 #OIVlO! 1.00E+00 O.OOE+oo 0.000 #OIV/o! 0.000 

Fluoranthene 4.00E"()2 O.OOE+oo 0.80 0.000 HOIVlO! O.OOE+oo 0.80 0.000 #OIVlO! 1.40E-Ol O.OOE+oo 0.000 #OIV/O! 0.000 

Meihyl ethyl ketone (2-butanone) 6.00E"()1 O.OOE+oo 1.00 0.000 HOIVlO! O.OOE+oo 0.90 0.000 #OIVlO! 1.00E+00 O.OOE+oo 0.000 #OIV/OI 0.000 

Naphthalene 2.00E"()2 O.OOE+OO 1.00 0.000 #OIV/O! O.OOE+OO 0.80 0.000 #OIV/O! 3.00E-03 O.OOE+OO 0.000 #OIV/O! 0.000 

2-Nitroaniline 5.70E-05 O.OOE+oo 1.00 0.000 #OIV/O! O.OOE+OO 1.00 0.000 #OIV/O! 2.00E-04 O.OOE+OO 0.000 #OIV/O! 0.000 

Pyrene 3.00E"()2 O.OOE+oo 0.80 0.000 #OIV/O! O.OOE+OO 0.80 0.000 #OIViOI 1.10E-Ol O.OOE+oo 0.000 #OIVlO! 0.000 

Tetrachloroethylene (PC E) 1.00E-02 O.OOE+oo 1.00 0.000 #OIV/O! O.OOE+oo 0.90 0.000 #OIVlO! 4.00E-Ol O.OOE+oo 0.000 #OIV/O! 0.000 

Toluene 2.00E-Ol O.OOE+oo 1.00 0.000 #OIV/O! O.OOE+OO 0.90 0.000 #OIVlO! 4.00E-Ol O.OOE+OO 0.000 #OIVlO! 0.000 

1,1,1 - Trichloroethane 2.00E-02 O.OOE+oo 1.00 0.000 #OIV/O! O.OOE+OO 0.90 0.000 #OIViOI 1.00E+00 O.OOE+oo 0.000 #DlVlOI 0.000 

Trichloroethylene (TCE) NA O.OOE+OO 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Xylenes (mixed) 2.00E+00 O.OOE+oo 1.00 0.000 HOIV/OI O.OOE+oo 0.90 0.000 #OIVlO! 3.00E-Ol O.OOE+oo 0.000 #OIV/O! 0.000 

SCREENING HI = 0.280 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkg/d) AAF ECR (mglkg/d) AF(b) ECR (ug/m3) (ug/m3) ECR Total 

Inorganlcs 

Aluminum NA 1.21E-03 1.00 B.91E-06 0.01 NA 1.11E-03 

Antimony NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Arsenic 1.50 1.34E-06 1.00 2.01E-06 BO% 2.96E-07 0.90 4.93E-07 20% 4.00E-03 1.23E-D6 4.90E-D9 0% 2.51E-D6 

Barium NA 2.B9E-05 1.00 2.12E-07 0.05 NA 2.64E-D5 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO #DIV/o! O.OOE+OO 

Cadmium NA 9.62E-07 1.00 7.07E-OB 1.00 1.BOE-D3 B.7BE-07 1.5BE-09 100% 1.58E-D9 

Calcium NA O.OOE+OO NA NA NA NA ·O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Chromium VI NA 9.66E-06 1.00 7.10E-07 0.05 1.20E-02 B.B3E-Q6 1.06E-07 100% 1.06E-D7 

Cobalt NA O.ooE+OO 1.00 O.OOE+OO 0.50 NA O.ooE+OO 

Copper NA 2.10E-04 1.00 1.54E-05 0.60 NA 1.91E-04 

Iron NA 6.73E-03 1.00 4.95E-D4 0.05 NA 6.15E-03 

Lead NA O.ooE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.ooE+OO 0.00 HVALUE! 0.00 NA O.ooE+OO 

Manganese NA 4.3BE-04 1.00 3.22E-06 0.05 NA 4.00E-04 

Mercury (inorganic) NA O.OOE+OO 1.00 O.OOE+OO 0.20 NA O.OOE+OO 

Nickel NA O.OOE+OO 1.00 NA 0.05 4.BOE-D4 O.OOE+OO O.ooE+OO #DIV/o1 O.OOE+OO 

Potassium NA O.OOE+OO NA #VALUE! NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 NA 0.90 NA O.OOE+OO 

Sodium NA O.OOE+OO NA HVALUEI NA NA O.ooE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 

Vanadium NA 4.79E-06 1.00 3.52E-07 0.10 NA 4.37E-D6 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.ooE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.30 3.56E-07 1.00 2.60E-06 46% 3.40E-07 O.BO 3.10E-06 54% 1.70E-D3 3.25E-D7 5.52E-l0 0% 5.70E-Q6 

1,1 - Dichloroethane 0.01 O.ooE+OO 1.00 O.OOE+OO #DIVlO! O.OOE+OO 0.90 O.OOE+OO HDIV/O! 1.60E-D6 O.ooE+OO O.ooE+OO HDIV/o! O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+OO 0.B5 NA O.ooE+OO 

Fluoranthene NA O.ooE+OO O.BO O.OOE+OO O.BO NA O.OOE+OO 

Methyl ethyl ketone (2-butanone) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 

Naphthalene NA O.OOE+OO 1.00 O.OOE+OO O.BO NA O.ooE+OO 

2-Nitroaniline NA O.ooE+OO 1.00 O.OOE+OO 1.00 NA O.ooE+OO 

Pyrene NA O.OOE+OO O.BO O.ooE+OO O.BO NA O.ooE+oo 

Tetrachloroethylene (PCE) 0.05 O.ooE+oo 1.00 O.OOE+oo HDIV/O! O.ooE+OO 0.90 O.ooE+OO #DIVlO! 5.BOE-07 O.ooE+oo O.ooE+OO HDIV/o! O.OOE+OO 

Toluene NA O.ooE+oo 1.00 O.ooE+OO 0.90 NA O.ooE+OO 

1,1,1 - Trichloroethane NA O.OOE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+OO 

Trichloroethylene (TCE) 0.01 O.ooE+OO 1.00 O.ooE+OO HDIVlO! O.ooE+oo 0.90 O.OOE+OO HDIV/O! 1.70E-Q6 O.ooE+OO O.ooE+OO #OIV/o! O.ooE+OO 
Xylenes (mixed) NA O.ooE+OO 1.00 O.ooE+oo 0.90 NA O.ooE+OO 

ECR = Excess Cancer Risk 

TOTAL ECR= 8E-06 
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Intake (mg/kg-day) ::: (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs IR 

(mglkg) (mg soil/d) 

4S20.000 

0.000 

3.500 

0.000 

0.000 

0.000 

0.000 

0.000 

2S.300 

0.000 

17S.000 

14500.000 

0.000 

0.000 

3S7.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

23.400 

0.000 

4.150 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kg/mg) 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E·OS 

1.00E-OS 

1.00E·OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

Minor construction Worker - Sub Area E - Screening Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

2.S9E-03 

O.OOE+OO 

2.19E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.77E-05 

O.OOE+OO 

1.10E-04 

9.0SE-03 

O.OOE+OO 

O.OOE+OO 

2A2E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.47E-05 

O.OOE+OO 

2.S0E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

1.03E-03 

O.OOE+OO 

7.S3E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

S.33E-OS 

O.OOE+OO 

3.94E-05 

3.24E-03 

O.OOE+OO 

O.OOE+OO 

S.SSE-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.23E-OS 

O.OOE+OO 

9.2SE-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg-d) 

Pyrene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Minor 1struction Worker - Sub Area E - Screening Analysis Par-- .. of 2 9/12101 



Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium "I 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

8enzo(a)pyrene Equivalents 

1,1 • Dichloroethane 

1,2 • Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2·butanone) 

Naphthalene 

2·Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mglkg) 

4620.00 

0.00 

3.50 

0.00 

0.00 

0.00 

0.00 

0.00 

28.30 

0.00 

176.00 

14500.00 

0.00 

0.00 

387.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

23.40 

0.00 

4.15 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-Q6 

1.ooE-06 

1.00E-Q6 

1.00E-06 

1.ooE-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.ooE-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-Q6 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.00E-Q6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-Q6 

1.00E-06 

1.ooE·06 

1.00E-Q6 

1.00E-06 

1.00E-06 

1.ooE-06 
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AF 

(mg/cm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.Q1 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.Q1 

0.01 

0.13 

0.05 

0.05 

0.05 

·0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(day/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

2.13E-05 

O.OOE+OO 

4.83E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

1.30E-06 

O.OOE+OO 

8.10E-06 

6.67E-04 

NA 

#VALUEI 

1.78E-Q6 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.ooE+OO. 

1.08E-06 

O.ooE+OO 

2.4BE-06 

O.ooE+OO 

O.OOE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

7.59E-Q6 

O.OOE+OO 

1.73E-07 

O.OOE+OO 

O.ooE+OO 

O.ooE+OO 

NA 

O.ooE+OO 

4.65E-07 

O.ooE+OO 

2.89E-Q6 

2.3BE-Q4 

NA 

#VALUEI 

6.36E-07 

O.ooE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.ooE+OO 

3.B5E-Q7 

O.ooE+OO 

8.87E-Q7 

O.ooE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.ooE+OO 

O.OOE+OO 

O.ooE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mglkg) (cm2) (kglmg) (mglcm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

1 .1,1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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VF (m3/kg) = (O/C) x [(3.14 x D. x T)112/(2 X PbX 0.)1 X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m31 VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 2.1SE+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 2.20E+03 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61 E-OS 1.S1 E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.80E-06 4.38E-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.S3E+04 
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VF (m3/kg) = (O/C) x [(3.14 x D. x T) 112/(2 X Pb X D.)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Naphthalene 5.90E-02 7.50E-06 1.03E-05 1.19E+03 5.96E+OO 4.83E-04 3.16E+04 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-05 . 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.35E+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.50E+02 1.25E+OO 6.73E-03 3.54E+03 
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Csat "(mg/kg) = (S/pb) x [(Kd X Pb) + 8w + (H' x 8a)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mglkg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + Sw + (H' x Sa)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mgll) (atm-m3! (mg/kg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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Major Construction Worker Table 3. Calculation of subchronic average air concentratior 
Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (day/yr) . (days) Air Conc (days) Air Conc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

(norganics 

Aluminum 4620.00 0.00.000004 78 91 1.58E-04 25550 5.64E-04 

Antimony 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Arsenic 3.50 0.00000.004 78 91 1.20E-07 25550 4.27E-07 

Barium 0.00 0.0.000.0004 78 91 O.OOE+OO 25550 O.OOE+OO 

Beryllium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Cadmium 0.00 0.0000.0004 78 91 O.OOE+oO 25550 O.OOE+OO 

Calcium 0.00 0.0000.00.04 78 91 O.OOE+oO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Chromium VI 28.30 0.00.000004 78 91 9.70E-07 25550 3.46E-06 

Cobalt 0.00 0.00000004 78 91 O.ODE+oO 25550 O.OOE+OO 

Copper 176.00 0.00000004 78 91 6.03E-06 25550 2.15E-05 

Iron 14500.00 0.00000004 78 91 4.97E-04 25550 1.77E-o.3 

Lead 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Manganese 387.00 0.00000004 78 91 1.33E-05 25550 4.73E-05 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Nickel 0.00 0.00000004 78 91 O.DOE+OO 25550 O.OOE+OO 

Potassium 0.00 0.000000.04 78 91 O.OOE+oO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Thallium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Vanadium 23.40 0.00.000004 78 91 8.02E-07 25550 2.86E-06 

Zinc 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 4.15 0.00000004 78 91 1.42E-07 25550 5.07E-07 

1,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00. 6.05E-03 0.0000.0004 78 91 O.OOE+oO 25550 O.OOE+OO 

Ethyl benzene 0.00 4.38E-03 0.0000.0004 78 91 O.OOE+oO 25550 O.OOE+OO 

Fluoranthene 0.00 8.79E-06 0~00000004 78 91 O.OOE+OO 25550. O.OOE+OO 

Methyl ethyl ketone (2-butanon'e) 0.00 8.68E-04 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Naphthalene 0.00 4.21E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (days) AirConc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 6.78E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 3.75E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Eslimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC AirConc Total Pathway 

(mglkg-d) (mglkgld) AAF(a) HQ (mglkgld) AF(b) HQ (mglm3) (mglm3) HQ HQ 

Inorganlcs 

Aluminum 1.00E+00 2.89E-03 1.00 0.003 58% 2.13E-05 0.01 0.002 42% NA 2.64E-06 0.005 

Antimony 4.00E-04 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.05 0.000 HDIV/O! 2.00E-04 O.OOE+OO 0.000 HDIVlO! 0.000 

Arsenic 3.00E-04 2.19E-OS 1.00 0.007 80% 4.83E-07 0.90 0.002 20% 5.00E-04 2.00E-09 0.000 0% 0.009 

Barium 7.00E-02 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.05 0.000 IIDIV/O! 5.00E-04 O.OOE+OO 0.000 IIDIV/O! 0.000 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.01 0.000 IIDIV/O! 2.00E-05 O.OOE+OO 0.000 IIDIVlO! 0.000 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 1.00 0.000 IIDIV/O! 2.00E-04 O.OOE+OO 0.000 IIDIV/O! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium 111 1.00E+00 O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 0.05 0.000 IIDIV/O! NA O.OOE+OO 0.000 

Chromium VI 5.00E-03 1.77E-05 1.00 0.004 21% 1.30E-OS 0.05 0.005 31% 2.00E-OS 1.S2E-08 0.008 48% 0.017 

Cobalt S.OOE-02 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.50 0.000 IIDIV/O! 1.02E-03 O.OOE+OO 0.000 IIDIVlO! 0.000 

Copper 3.70E-02 1.10E-04 1.00 0.003 89% 8. 1 OE-OS O.SO 0.000 11% NA 1.01E-07 0.003 

Iron 3.00E-Ol 9.08E-03 1.00 0.030 S.S7E-04 0.05 0.044 NA NA 0.075 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 IIVALUE! IIVALUE! IIVALUEI 0.00 IIVALUEI HVALUE! NA O.OOE+OO 

Manganese 4.70E-02 2.42E-04 1.00 0.005 50% 1.78E-OS 0.05 0.001 7% 5.00E-05 2.21E-07 0.004 43% 0.010 

Mercury (inorganic) 3.00E-04 O.OOE+OO 1.00 -0.000 HDIVlO! O.OOE+OO 0.20 0.000 HDIV/O! 3.00E-04 O.OOE+OO 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA 0.05 NA NA 

Potassium NA O.OOE+OO NA HVALUE! HVALUE! HVALUE! NA IIVALUE! HVALUE! NA O.OOE+OO 

Selenium 5.00E-03 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA HVALUE! HVALUE! IIVALUE! NA IIVALUEI HVALUE! NA O.OOE+OO 

Thallium 8.00E-05 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIVlO! NA O.OOE+OO 0.000 

Vanadium 7.00E-03 1.47E-05 1.00 0.002 58% 1.08E-OS 0.10 0.002 42% NA 1.34E-08 0.1 

Zinc 3.00E-Ol O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 2.S0E-OS 1.00 2.48E-OS 0.80 NA 2.37E-09 

1,1 - Dichloroethane 1.00E-Ol O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIVlO! 5.00E-Ol O.OOE+OO 0.000 HDIV/O! 0.0 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 #DIV/O! 3.50E-02 O.OOE+OO 0.000 HDIVlO! 0.0 

Ethyl benzene 1.00E-Ol O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.85 0.000 #DIV/O! 1.00E+00 O.OOE+OO 0.000 HDIV/O! OJ) 

FIUI?ranthene 4.00E-02 O.OOE+OO 0.80 0.000 HDIVlO! O.OOE+OO 0.80 0.000 #DIV/O! 1.40E-Ol O.OOE+OO 0.000 IIDIV/O! O.()( 

Methyl ethyl ketone (2-butanone) S.OOE-Ol O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.90 0.000 HDIV/O! 1.00E+00 O.OOE+OO 0.000 HDIVlO! O.()( 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.80 0.000 HDIVlO! 3.00E-03 O.OOE+OO 0.000 HDIVlO! 0.0( 

2-Nitroaniline 5.70E-05 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 1.00 0.000 HDIVlO! 2.00E-04 O.OOE+OO 0.000 HDIVlO! 0.000 

Pyrene 3.00E-02 O.OOE+OO 0.80 0.000 IIDIVlO! O.OOE+OO 0.80 0.000 HDIVlO! 1.10E-Ol O.OOE+OO 0.000 IIDIVlO! 0.000 

Tetrachloroethylene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 IIDIVlO! O.OOE+OO 0.90 0.000 HDIVlO! 4.00E-Ol O.OOE+OO 0.000 HDIVlO! 0.000 

Toluene 2.00E-Ol O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.90 0.000 HDIVlO! 4.00E-Ol O.OOE+OO 0.000 HDIV/O! 0.000 

1,1,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.90 0.000 HDIVlO! 1.00E+00 O.OOE+OO 0.000 HDIV/O! 0.000 

Trichloroethylene (TCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xylenes (mixed) 2.00E+00 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIV/O! 3.00E-Ol O.OOE+OO 0.000 #DIV/O! 0.000 

SCREENING HI = 0.123 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 1.03E-03 1.00 7.59E-06 0.01 NA 9.44E-04 

Antimony NA O.ooE+oo 1.00 O.OOE+oo 0.05 NA O.ooE+oo 

Arsenic 1.50 7.B3E-07 1.00 1.17E-Q6 BO% 1.73E-07 0.90 2.BBE-07 20% 4.00E-03 7.15E-07 2.B6E-Q9 0% 1.46E-Q6 

Barium NA O.OOE+oo 1.00 O.OOE+oo 0.05 NA O.OOE+oo 

Beryllium NA O.OOE+oo 1.00 O.OOE+oo 0.01 2.40E-Q3 O.ooE+oo O.ooE+oo #DIV/o! O.ooE. 

Cadmium NA O.OOE+oo 1.00 O.ooE+oo 1.00 1.BOE-03 O.OOE+oo O.OOE+oo #DIVlO! O.ooE+ 

Calcium NA O.OOE+oo NA NA NA NA ·O.OOE+oo 

Chromium III NA O.ooE+OO 1.00 O.ooE+oo 0.05 NA O.OOE+oo 

Chromium VI NA 6.33E-Q6 1.00 4.65E-07 0.05 1.20E-Q2 5.7BE-Q6 6.94E-QB 100% 6.94E-t 

Cobalt NA O.OOE+OO 1.00 O.ooE+oo 0.50 NA O.ooE+OO 

Copper NA 3.94E-05 1.00 2.B9E-06 0.60 NA 3.60E-05 

Iron NA 3.24E-03 1.00 2.3BE-04 0.05 NA 2.96E-03 

Lead NA O.ooE+OO 0.00 NA 0.00 NA O.ooE+OO 

Magnesium NA O.ooE+OO 0.00 HVALUE! 0.00 NA O.ooE+OO 

Manganese NA B.66E-05 1.00 6.36E-07 0.05 NA 7.91E-Q5 

Mercury (inorganic) NA O.OOE+OO 1.00 O.OOE+oo 0.20 NA O.ooE+oo 

Nickel NA O.ooE+OO 1.00 NA 0.05 4.BOE-Q4 O.ooE+oo O.ooE+oo HDIV/O! O.OOE+OO 

Potassium NA O.OOE+oo NA HVALUE! NA NA O.ooE+OO 

Selenium NA O.OOE+OO 1.00 NA 0.90 NA O.ooE+OO 

Sodium NA O.OOE+OO NA HVALUE! NA NA O.ooE+OO 

Thallium NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+oo 

Vanadium NA 5.23E-06 1.00 3.B5E-07 0.10 NA 4.7BE-06 

Zinc NA O.ooE+OO 1.00 O.OOE+oo 0.30 NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30 9.2BE-07 1.00 6.7BE-Q6 46% B.B7E-07 O.BO 8.09E-06 54% 1.70E-03 B.4BE-Q7 1.44E-Q9 0% 1.49E-Q5 

1,1 - Dichloroethane 0.01 O.ooE+oo 1.00 O.OOE+oo HDIVlO! O.OOE+oo 0.90 O.ooE+OO HDIV/O! 1.60E-Q6 O.ooE+OO O.ooE+OO HDIVlO! O.ooE+OO 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+OO 1.00 O.OOE+oo 0.90 NA O.ooE+OO 

Ethyl benzene NA O.ooE+OO 1.00 O.OOE+oo 0.B5 NA O.ooE+OO 

Fluoranthene NA O.ooE+OO O.BO O.ooE+oo O.BO NA O.ooE+OO 

Methyl ethyl ketone (2-butanone) NA O.ooE+OO 1.00 O.OOE+oo 0.90 NA O.ooE+OO 

Naphthalene NA O.ooE+OO 1.00 O.OOE+oo O.BO NA O.ooE+OO 

2-Nitroaniline NA O.OOE+OO 1.00 O.OOE+oo 1.00 NA O.ooE+OO 

Pyrene NA O.OOE+OO O.BO O.ooE+oo O.BO· NA O.ooE+OO 

Tetrachloroethylene (PCE) 0.05 O.OOE+OO 1.00 O.ooE+OO HDIV/O! O.OOE+OO 0.90 O.ooE+OO HDIV/O! 5.BOE-Q7 O.ooE+OO O.ooE+OO #DIVlO! O.ooE+OO 

Toluene NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+oo 

1,1,1 - Trichloroethane NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 

Trichloroethylene (TCE) 0.01 O.ooE+oo 1.00 O.OOE+oo HDIV/O! O.ooE+oo 0.90 O.ooE+OO HDIVlO! 1.70E-Q6 O.ooE+OO O.ooE+OO #DIV/o1 O.ooE+OO 

Xylenes (mixed) NA O.ooE+OO 1.00 O.ooE+oo 0.90 NA O.OOE+OO 

ECR = Excess Cancer Risk 

TOTALECR= 2E-OS 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs IR 

(mg/kg) (mg soil/d) 

5920.000 

0.000 

4.S00 

173.000 

0.000 

0.000 

0.000 

0.000 

1S.200 

0.000 

26.200 

16200.000 

0.000 

0.000 

1610.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000. 

0.000 

0.000 

0.491 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Minor construction Worker - Sub Area F - Screening Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

·70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125· 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

3.71E-03 

O.OOE+OO 

3.01E-06 

1.0SE-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.14E-05 

O.OOE+OO 

1.64E·05 

1.01E·02 

O.OOE+OO 

O.OOE+OO 

1.01E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3.07E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+oO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

1.32E-03 

O.OOE+OO 

1.07E-06 

3.S7E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.07E-06 

O.OOE+OO 

5.S6E-06 

3.62E-03 

O.OOE+OO 

O.OOE+OO 

3.60E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.10E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED ,BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kglmg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg·d) 

Pyrene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.000 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Mino lstruction Worker - Sub Area F - Screening Analysis Pa "of 2 9/12101 



Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1.1 • Dichloroethane 

1,2 • Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2·butanone) 

Naphthalene 

2·Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mglkg) 

5920.00 

0.00 

4.80 

173.00 

0.00 

0.00 

0.00 

0.00 

18.20 

0.00 

26.20 

16200.00 

0.00 

0.00 

1610.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.49 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 . 

0.00 

0.00 

0.00 

SA 

(crn2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

'- CF 

(kglmg) 

1.ooE-06 

1.00E-06 

1.ooE-06 

1.00E-06 

1.ooE-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

l.ooE-06 

Minor construction Worker - Sub Area F - Screening Analysis 

AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(day/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

eo 
80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg·d) 

2.72E-05 

O.ooE+OO 

6.63E-07 

7.96E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.ooE+OO 

8.38E-07 

O.ooE+OO 

1.21E-06 

7.46E-04 

NA 

#VALUE! 

7.41E-06 

O.ooE+OO 

NA 

#VALUE! 

NA 

#VALUE! 

O.OOE+OO· 

O.OOE+OO 

O.OOE+OO 

2.94E-Q7 

O.OOE+OO 

O.ooE+OO 

O.ooE+OO 

O.OOE+OO 

O.ooE+OO 

O.ooE+OO 

O.OOE+OO 

O.OOE+OO 

O.ooE+OO 

O.ooE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg·d) 

9.73E-Q6 

O.ooE+OO 

2.37E-Q7 

2.B4E-Q7 

O.ooE+OO 

O.ooE+OO 

NA 

O.ooE+OO 

2.99E-Q7 

O.ooE+OO 

4.31E-Q7 

2.66E-Q4 

NA 

#VALUEI 

2.65E-Q6 

O.ooE+OO 

NA 

#VALUE! 

NA 

#VALUEI 

O.ooE+OO 

O.OOE+OO 

O.OOE+OO 

1.05E-Q7 

O.OOE+OO 

O.OOE+oo 

O.ooE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+oo 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mg/kg·d) (Carcin) (mg/kg-d) 

1.1.1 • Trichloroethane 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.ooE+OO 

Trichloroethylene (TCE) 0.00 4900 1.ooE-06 0.30 0.05 80 25 70 9125 O.ooE+OO 25550 O.ooE+OO 

Xylenes (mixed) 0.00 4900 1.ooE-06 0.30 0.05 80 25 70 9125 O.ooE+OO 25550 O.ooE+OO 

Minor -struction Worker· Sub Area F • Screening Analysis Pa· ~ of 2 9/12101 



) 

VF (mJ/kg) = (O/C) x [(3.14 x D. x T) 1/2/(2 X Pb X Da)) X 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 2.1SE+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 2.20E+03 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61E-OS 1.S1E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.80E-06 4.38E-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.S3E+04 
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VF (m3/kg) = (O/C) x [(3.14 x D. x T)1/2/(2 X PbX D.)] X 10"" m2/cm2 

Calculation of the Volatilization Factor (V F) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E+03 S.96E+OO 4.83E-04 3.16E+04 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-OS. 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.3SE+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1 ,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E+02 1.2SE+OO 6.73E-03 3.S4E+03 
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Csat (mg/kg) = (S/pb) x [(Kd X Pb) + 8w + (H' x 8a)1 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (lIkg) (mg/l) (atm-m3! (mglkg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

"Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/pb) x [(Kd x Pb) + 8w + (H' x 8a)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m31 (mglkg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 . 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs 

(mglkg) 

5920.00 

0.00 

4.S0 

173.00 

0.00 

0.00 

0.00 

0.00 

1S.20 

0.00 

26.20 

16200.00 

0.00 

0.00 

1610.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.49 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1NF 

(kg/m3) 

1/PEF 

(kglm3) 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

3.7SE-05 2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

4.65E-04 2.609SE-09 

4.55E-04 2.609SE-09 

3.30E-04 2.609SE-09 

6.62E-07 2.609SE-09 

6.54E-05 2.609SE-09 

3.17E-05 2.609SE-09 

2.609SE-09 

EF 

(day/yr) 

SO 

SO 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

3.39E-06 25550 

O.OOE+OO 25550 

2.75E-09 25550 

9.90E-OS 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1.04E-OS 25550 

O.OOE+OO 25550 

1 .50E-OS 25550 

9.27E-06 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

9.21E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.S1 E-10 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(uglm3) 

1.21 E-03 

O.OOE+OO 

9.S1E-07 

3.53E-05 

O.OOE+oO 

O.OOE+OO 

O.OOE+OO 

O.OOE+oO 

3.72E-06 

O.OOE+OO 

5.35E-06 

3.31E-03 

O.OOE+OO 

O.OOE+oO 

3.29E-04 

O.OOE+OO 

O.OOE+oO 

O.OOE+oO 

O.OOE+oO 

O.OOE+OO 

O.OOE+OO 

O.OOE+oO 

O.OOE+OO 

1.00E-07 

O.OOE+OO 

O.OOE+oO 

O.OOE+oO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

/ 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 4.46E-07 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 5.10E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 2.83E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC AirConc Total Pathway 

(mglkg-d) (mglkgld) AAF(a) HO (mglkgld) AF(b) HO (mglm3) (mglm3) HO HO 

Inorganlcs 

Aluminum 1.00E+00 3.71E-03 1.00 0.004 SB% 2.72E-OS 0.01 0.003 42% NA 3.39E-06 0.006 

Antimony 4.00E-Q4 O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.05 0.000 NDIV/O! 2.00E-04 O.OOE+OO 0.000 NDIV/o! 0.000 

Arsenic 3.00E-04 3.01E-06 1.00 0.010 BO% 6.63E-07 0.90 0.002 20% S.OOE-04 2.7SE-09 0.000 0% 0.012 

Barium 7.00E-02 1.0BE-04 1.00 0.002 7B% 7.96E-07 0.05 0.000 12% S.00E-04 9.90E-oB 0.000 10% 0.002 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.Q1 0.000 NDIVlO! 2.00E-OS O.OOE+OO 0.000 NDIV/O! 0.000 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 1.00 0.000 #DIVlO! 2.00E-04 O.OOE+OO 0.000 NDIVlO! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.05 0.000 NDIVlO! NA O.OOE+OO 0.000 

Chromium VI S.00E-03 1.14E-OS 1.00 0.002 21% B.3BE-07 0.05 0.003 31% 2.00E-06 1.04E-OB 0.005 4B% 0.011 

Cobalt 6.00E-02 O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.50 0.000 NDIV/O! 1.02E-03 O.OOE+OO 0.000 #DIV/O! 0.000 

Copper 3.70E-02 1.64E-OS 1.00 0.000 B9% 1.21E-06 0.60 0.000 11% NA 1.S0E-OB 0.000 

Iron 3.00E-Ol 1.01E-02 1.00 0.034 7.46E-04 0.05 0.050 NA NA 0.084 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 NVALUE! #VALUE! NVALUEI 0.00 NVALUEI NVALUE! NA O.OOE+OO 

Manganese 4.70E-02 1.01E-03 1.00 0.021 50% 7.41E-06 0.05 0.003 7% S.OOE-oS 9.21E-07 O.OlB 43% 0.043 

Mercury (inorganic) 3.00E-04 O.OOE+OO 1.00 0.000 NDIVlO! O.OOE+OO 0.20 0.000 NDIV/O! 3.00E-04 O.OOE+OO 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA 0.05 NA NA 

Potassium NA O.OOE+OO NA NVALUE! NVALUE! NVALUE! NA NVALUE! NVALUEI NA O.OOE+OO 

Selenium S.00E-03 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA NVALUE! #VALUE! #VALUE! NA NVALUE! NVALUE! NA O.OOE+OO 

Thallium 8.00E-OS O.OOE+OO 1.00 0.000 NDIVlO! O.OOE+OO 0.90 0.000 #DIV/OI NA O.OOE+OO 0.000 

Vanadium 7.00E-03 O.OOE+OO 1.00 0.000 NDIVlO! O.OOE+OO 0.10 0.000 NDIV/O! NA O.OOE+OO 0.000 

Zinc 3.00E-Ol O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

.organics 

Benzo(a)pyrene Equivalents NA 3.07E-07 1.00 2.94E-07 O.BO NA 2.B1E-l0 

1,1 - Dichloroethane 1.00E-Ol O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.90 0.000 #DIVIOI S.OOE-ol O.OOE+OO 0.000 NDIV/O! 0.000 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.90 0.000 #DIV/OI 3.S0E-02 O.OOE+OO 0.000 #DIV/O! 0.000 

Ethyl benzene 1.ooE-Ol O.OOE+OO 1.00 0.000 #DIVlO! O.OOE+oo O.BS 0.000 NDIV/O! 1.00E+00 O.OOE+OO 0.000 #DIV/O! 0.000 

Fluoranthene 4.00E-02 O.OOE+OO O.BO 0.000 #DIV/O! O.OOE+OO O.BO 0.000 #DIVlO! 1.40E-Ol O.OOE+OO 0.000 #DIVIOI 0.000 

Meihyl ethyl ketone (2-butanone) 6.ooE-Ol O.ooE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 NDIV/O! 1.00E+00 O.OOE+OO 0.000 #DIV/O! 0.000 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO O.BO 0.000 #DIV/O! 3.00E-03 O.OOE+OO 0.000 #DIV/O! 0.000 

2-Nitroaniline S.70E-OS O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 1.00 0.000 #DIV/O! 2.00E-04 . O.OOE+OO 0.000 #DIVlO! 0.000 

Pyrene 3.00E-02 O.OOE+OO O.BO 0.000 NDIV/O! O.OOE+OO O.BO 0.000 #DIV/O! 1.10E-Ol O.OOE+OO 0.000 #DIVlO! 0.000 

Tetrachloroethylene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 #DIV/O! 4.00E-Ol O.OOE+OO 0.000 #DIVIOI 0.000 

Toluene 2.00E-Ol O.OOE+OO 1.00 0.000 NDIVlO! O.OOE+OO 0.90 0.000 #DIV/O! 4.ooE-Ol O.OOE+OO 0.000 #DIVlO! 0.000 

l,l,l-Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 #DIVlO! O.ooE+OO 0.90 0.000 NDIV/O! 1.00E+00 O.OOE+OO 0.000 #DIVlO! 0.000 

Trichloroethylene (fCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xylenes (mixed) 2.00E+00 O.OOE+OO 1.00 0.000 NDIVlO! O.OOE+OO 0.90 0.000 #DIV/O! 3.00E-ol O.OOE+OO 0.000 #DIVlO! 0.000 

SCREENING HI = 0.159 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-1 (mglkgld) AAF ECR (mg/kgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 1.32E-03 1.00 9.73E-06 0.01 NA 1.21E-03 

Antimony NA O.OOE+oo 1.00 O.OOE+oo 0.05 NA O.OOE+oo 

Arsenic 1.50 1.07E-06 1.00 1.61E-06 BO% 2.37E-07 0.90 3.95E-07 20% 4.00E-03 9.B1E-07 3.92E-09 0% 2.01E-06 

Barium NA 3.B7E-05 1.00 2.B4E-07 0.05 NA 3.53E-05 

Beryllium NA O.OOE+oo 1.00 O.OOE+oo 0.Q1 2.40E-03 O.ooE+oo O.OOE+oo #DIVlO! O.OOE+oo 

Cadmium NA O.OOE+oo 1.00 O.OOE+oo 1.00 I.BOE-03 O.OOE+oo O.OOE+oo IIDIVIO! O.OOE+oo 

Calcium NA O.ooE+oo NA NA NA NA ·O.OOE+oo 

Chromium III NA O.OOE+oo 1.00 O.OOE+oo 0.05 NA O.OOE+oo 

Chromium VI NA 4.07E-06 1.00 2.99E-07 0.05 1.20E-02 3.72E-06 4.46E-OB 100% 4.46E-OB 

Cobalt NA O.OOE+oo 1.00 O.ooE+oo 0.50 NA O.OOE+oo 

Copper NA 5.B6E-06 1.00 4.31E-07 0.60 NA 5.35E-06 

Iron NA 3.62E-03 1.00 2.66E-04 0.05 NA 3.31E-03 

Lead NA O.OOE+oo 0.00 NA 0.00 NA O.OOE+oo 

Magnesium NA O.OOE+oo 0.00 IIVALUE! 0.00 NA O.OOE+oo 

Manganese NA 3.60E-04 1.00 2.65E-06 0.05 NA 3.29E-04 

Mercury (inorganic) NA O.OOE+oo 1.00 O.OOE+oo 0.20 NA O.OOE+oo 

Nickel NA O.OOE+oo 1.00 NA 0.05 4.BOE-04 O.OOE+oo O.OOE+oo IIDIV/O! O.ooE+oo 

Potassium NA O.OOE+oo NA IIVALUE! NA NA O.ooE+oo 

Selenium NA O.OOE+oo 1.00 NA 0.90 NA O.OOE+oo 

Sodium NA O.OOE+oo NA IIVALUEI NA NA O.ooE+oo 

Thallium NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Vanadium NA O.OOE+oo 1.00 O.OOE+oo 0.10 NA O.OOE+oo 

Zinc NA O.OOE+oo 1.00 O.OOE+oo 0.30 NA O.OOE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30 1.10E-07 1.00 B.02E-07 46% 1.05E-07 O.BO 9.57E-07 54% 1.70E-03 1.00E-07 1.71E-l0 0% 1.76E-06 

1 ,1 - Dichloroethane 0.01 O.OOE+oo 1.00 O.OOE+oo IIDIV/O! O.OOE+oo 0.90 O.OOE+oo IIDIV/O! 1.60E-06 O.OOE+oo O.OOE+oo HDIV/O! O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Ethyt benzene NA O.OOE+oo 1.00 O.OOE+oo 0.B5 NA O.OOE+oo 

Fluoranthene NA O.OOE+oo O.BO O.OOE+oo O.BO NA O.OOE+oo 

Methyt ethyt ketone (2-butanone) NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

2-Nitroaniline NA O.OOE+oo 1.00 O.OOE+oo 1.00 NA O.OOE+oo 

Pyrene NA O.OOE+oo O.BO O.OOE+oo O.BO NA O.OOE+oo 

Tetrachloroethytene (PCE) 0.05 O.OOE+oo 1.00 O.OOE+oo IIDIVlO! O.OOE+oo 0.90 O.OOE+oo IIDIV/O! 5.BOE-07 O.OOE+oo O.OOE+oo IIDIVlO! 0.00E+00 

Toluene NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

1,1,1 - Trichloroethane NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O·OOE+oo 

Trichloroethytene (TCE) 0.01 O.OOE+oo 1.00 O.OOE+oo IIDIV/O! O.OOE+oo 0.90 O.OOE+oo IIDIV/O! 1.70E-06 O.ooE+oo O.OOE+oo HDIV/O! O.OOE+oo 

Xytenes (mixed) NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

ECR = Excess Cancer Risk 

TOTAL ECR = 4E-06 
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Intake (mg/kg-day) ;" (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs IR CF FI 

(mg/kg) (mg soil/d) (kg/mg) 

0.000 

0.000 

0.000 

2S1.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.23S . 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

1.00E·OS 

1.00E·OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125· 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.S3E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.48E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.84E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.28E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Surface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soiVd) (kglmg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg·d) (Carcin) (mg/kg·d) 

Pyrene 0.000 200 1.00E·06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.000 200 1.00E·06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.000 200 1.00E·06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 • Trichloroethane 0.000 200 1.00E·06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.000 200 1.00E·06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.000 200 1.00E·06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

Cs 

(mg/kg) 

0.00 

0.00 

0.00 

261.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.24 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 . 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E·06 

1.00E·06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 
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AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 
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EF 

(day/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg·d) 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.20E-06 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

#VALUEI 

O.OOE+OO 

O.OOE+OO 

NA 

#VALUE! 

NA 

#VALUE! 

O.OOE+OO· 

O.OOE+OO 

O.OOE+OO 

1.41 E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

211550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg·d) 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.29E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

#VALUEI 

O.OOE+OO 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.04E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

9112101 



Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (rnglkg) (cm2) (kglmg) (mglcm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg-d) 

1 ,1,1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 4900 I.ODE-06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 
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VF (m3/kg) = (a/c) x [(3.14 x DB x T)1/2/(2 X Pb X DB)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (V F) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm·m31 VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E·02 6.30E-06 1.46E-05 5.20E-t01 1.14E-02 2.64E-t04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E·03 5.30E-t01 2.65E-01 5.60E-03 2.15E-t03 

1,2· Oichloroethylene (mixed isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E-t01 1.80E-01 4.10E·03 2.20E-t03 

Ethyl benzene 7.50E-02 7.80E-06 1.11 E-03 2.00E-t02 1.00E-tOO 7.90E·03 3.03E-t03 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91 E-t04 2.45E-t02 1.61 E·05 1.51 E-t06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.80E-06 4.38E-05 4.50E-tOO 2.25E-02 2.70E-05 1.53E-t04 
Minor Construction Worker - Sub Area "Other" 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)1/2/(2 X PbX Da)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E-t03 . S.96E-tOO 4.83E-04 3.16E-t04 

2-Nitroaniline O.OOE+OO O.OOE-tOO O.OOE-tOO O.OOE-tOO O.OOE-tOO O.OOE-tOO #OIV/OI 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E-t04 3.40E-t02 1.10E-OS. 2.24E-t06 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E-t02 1.3SE-tOO 1.80E-02 2.40E-t03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E-t02 7.00E-01 6.60E-03 2.64E-t03 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E-t02 7.00E-01 1.70E-02 1.82E-t03 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E-t01 4.70E-01 1.00E-02 1.96E-t03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E-t02 1.2SE-tOO 6.73E-03 3.S4E-t03 

Minor Construction Worker - Sub Area "Other" 
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/ 

Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + Sw + (H' x Sa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mg/l) (atm-m31 (mglkg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
Minor Construction Worker - Sub Area "Other" 
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Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + 8w + (H' x 8a)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mg/kg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 . 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 

Minor Construction Worker - Sub Area "Other" 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganlcs 

Aluminum 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Antimony 0.00 2.609BE·09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Arsenic 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Barium 261.00 2.609BE-09 BO 25 9125 1.49E-07 25550 5.33E-05 

Beryllium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Cadmium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Calcium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 2.609BE-09 BO 25 9125 O.OOE+oO 25550 O.OOE+OO 

Chromium VI 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Cobalt 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Copper 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Iron 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Lead 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Manganese 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Mercury (inorganic) 0.00 3.7BE-05 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Nickel 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Potassium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Thallium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Vanadium 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Zinc 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 0.24 2.609BE-09 BO 25 9125 1.35E-10 25550 4.B2E-OB 

1 ,1 - Dichloroethane 0.00 4.65E-04 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00 4.55E-04 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Ethyl benzene 0.00 3.30E-04 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 0.00 6.62E-07 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 0.00 6.54E-05 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 0.00 3.17E-05 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 0.00 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Minor construction Worker - Sub Area "Other" 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 
Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pyrene 0.00 4.46E-07 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 5.10E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+oO 

Xylenes (mixed) 0.00 2.83E-04 2.6098E-09 80 25 9125 O.OOE+OO 25550 O.OOE+OO 

Minor construction Worker - Sub Area "Other" 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC AirConc Total Pathway 

(mg/kg-d) (mg/kgld) AAF(a) HQ (mglkg/d) AF(b) HQ (mglm3) (mglm3) HQ HQ 

Inorganlcs 

Aluminum 1.00E+00 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.01 0.000 #DIV/O! NA O.OOE+OO 0.000 

Antimony 4.00E-04 O.ooE+OO 1.00 0.000 #DIV/O! O.OOE+oo 0.05 0.000 #DIV/O! 2.00E-04 O.ooE+OO 0.000 #DIVlO! 0.000 

Arsenic 3.00E-04 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 #DIV/O! 5.00E-04 O.OOE+OO 0.000 #DIVlO! 0.000 

Barium 7.00E-02 1.63E-04 1.00 0.002 7B% 1.20E-06 0.05 0.000 12% 5.00E-04 1.49E-07 0.000 10% 0.003 

Beryllium 2.00E-03 O.ooE+OO 1.00 0.000 #DIVlO! O.ooE+OO 0.01 0.000 #DIV/O! 2.ooE-05 O.OOE+OO 0.000 #DIV/O! 0.000 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 1.00 0.000 #DIVlO! 2.ooE-04 O.OOE+OO 0.000 #DIV/O! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.05 0.000 #DIVlO! NA O.OOE+OO 0.000 

Chromium VI 5.ooE-03 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.05 0.000 #DIV/O! 2.00E-06 O.OOE+OO 0.000 #DIV/O! 0.000 

Cobalt 6.ooE-Q2 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.50 0.000 #DIV/O! 1.02E-03 O.ooE+OO 0.000 #DIV/O! 0.000 

Copper 3.70E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.60 0.000 #DIVlO! NA O.ooE+OO 0.000 

Iron 3.ooE-Ql O.OOE+OO 1.00 0.000 O.OOE+OO 0.05 0.000 NA NA 0.000 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 #VALUE! #VALUEI #VALUE! 0.00 #VALUE! #VALUE! NA O.ooE+OO 

Manganese 4.70E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.05 0.000 #DIVlO! 5.00E-05 O.ooE+OO 0.000 #DIVIOI 0.000 

Mercury (inorganic) 3.00E-04 O.OOE+OO 1.00 0.000 #DIV/O! O.ooE+OO 0.20 0.000 #DIVlO! 3.00E-04 O.OOE+OO 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA 0.05 NA NA 

Potassium NA O.OOE+OO NA #VALUE! #VALUE! #VALUE! NA #VALUE! #VALUEI NA O.OOE+OO 

Selenium 5.00E-03 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA #VALUE! #VALUE! #VALUE! NA #VALUEI #VALUE! NA O.OOE+OO 

Thallium B.00E-05 O.ooE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 #DIV/O! NA O.ooE+OO 0.000 

Vanadium 7.00E-03 O.ooE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.10 0.000 NDIV/OI NA O.ooE+OO 0.000 

Zinc 3.00E-Ol O.ooE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 1.4BE-07 1.00 1.41E-07 O.BO NA 1.35E-l0 

1,1 - Dichloroethane 1.00E-Ol O.ooE+OO 1.00 0.000 IDIVlO! O.OOE+OO 0.90 0.000 #DIV/O! 5.00E-Ol O.OOE+OO 0.000 NDIV/O! 0.000 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 O.ooE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 #DIV/O! 3.50E-02 O.OOE+OO 0.000 HDIVlO! 0.000 

Ethyl benzene 1.00E-Ol O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.B5 0.000 #DIV/O! 1.00E+00 O.OOE+OO 0.000 HDIVlO! 0.000 

Fluoranthene 4.00E-02 O.ooE+OO O.BO 0.000 HDIV/O! O.ooE+oo O.BO 0.000 #DIVlO! 1.40E-Ql O.ooE+OO 0.000 HDIVlO! 0.000 

Methyl ethyl ketone (2-butanone) 6.00E-Ql O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 #DIV/O! 1.ooE+00 O.ooE+OO 0.000 #DIVlO! 0.000 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO O.BO 0.000 #DIVIOI 3.00E-03 O.ooE+OO 0.000 #DIVlO! 0.000 

2-Nitroaniline 5.70E-Q5 O.OOE+OO 1.00 0.000 NDIV/O! O.OOE+OO 1.00 0.000 #DIVlO! 2.00E-04 O.ooE+OO 0.000 #DIV/O! 0.000 

Pyrene 3.00E-02 O.OOE+OO O.BO 0.000 #DIVlO! O.OOE+OO O.BO 0.000 HDIVlO! 1.10E-Ol O.ooE+OO 0.000 HDIV/O! 0.000 

Tetrachloroethylene (PC E) 1.ooE-Q2 O.OOE+OO 1.00 0.000 NDIV/O! O.ooE+OO 0.90 0.000 HDIVlO! 4.00E-Ol O.OOE+OO 0.000 NDlVlO! 0.000 

Toluene 2.00E-Ql O.ooE+OO 1.00 0.000 NDIV/O! O.OOE+OO 0.90 0.000 IDIV/O! 4.00E-Ol O.OOE+OO 0.000 NDIV/O! 0.000 

1,1,1 - Trichloroethane 2.00E-Q2 O.OOE+OO 1.00 0.000 IDIV/O! O.OOE+OO 0.90 0.000 HDIV/OI 1.ooE+00 O.ooE+OO 0.000 NDIVlO! 0.000 

Trichloroethylene (fCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xylenes (mixed) 2.00E+00 O.ooE+OO 1.00 0.000 NDIV/O! O.ooE+OO 0.90 0.000 HDIV/OI 3.00E-Ol O.ooE+OO 0.000 NDlVlO! 0.000 

SCREENING HI = 0.003 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mg/kgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA O.ooE+OO 1.00 O.OOE+oo 0.Q1 NA O.OOE+OO 

Antimony NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Arsenic 1.50 O.ooE+OO 1.00 O.OOE+OO #DIVlO! O.OOE+oo 0.90 O.OOE+OO #DIV/O! 4.00E-03 O.ooE+OO O.OOE+OO #DIV/O! O.OOE+OO 

Barium NA 5.B4E-05 1.00 4.29E-07 0.05 NA 5.33E-05 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO #DIV/O! O.ooE+OO 

Cadmium NA O.ooE+OO 1.00 O.OOE+oo 1.00 1.BOE-03 O.OOE+OO O.OOE+OO NDIV/O! O.ooE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Chromium VI NA O.ooE+OO 1.00 O.OOE+OO 0.05 1.20E-02 O.ooE+OO O.ooE+OO HDIV/O! O.ooE+OO 

Cobalt NA O.ooE+OO 1.00 O.ooE+OO 0.50 NA O.ooE+OO 

Copper NA O.OOE+OO 1.00 O.OOE+oo 0.60 NA O.OOE+OO 

Iron NA O.ooE+OO 1.00 O.OOE+oo 0.05 NA O.ooE+OO 

Lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 #VALUE! 0.00 NA O.ooE+OO 

Manganese NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.ooE+OO 

Mercury (inorganic) NA O.OOE+OO 1.00 O.ooE+oo 0.20 NA O.OOE+OO 

Nickel NA O.OOE+OO 1.00 NA 0.05 4.BOE-04 O.OOE+OO O.OOE+OO #DIVIO! O.OOE+OO 

Potassium NA O.ooE+OO NA #VALUE! NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 NA 0.90 NA O.OOE+OO 

Sodium NA O.OOE+OO NA #VALUE! NA NA O.ooE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+oo 0.90 NA O.ooE+OO 

Vanadium NA O.OOE+OO 1.00 O.OOE+OO 0.10 NA O.OOE+OO 

Zinc NA O.OOE+OO 1.00 O.OOE+oo 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.30 5.2BE-OB 1.00 3.B5E-07 46% 5.04E-OB O.BO 4.60E-07 54% 1.70E-03 4.B2E-OB B.20E-ll 0% B.46E-07 

1 ,1 - Dichloroethane 0.01 O.OOE+OO 1.00 O.ooE+OO #DIV/O! O.OOE+OO 0.90 O.OOE+OO #DIV/O! 1.60E-OS O.OOE+OO O.OOE+OO #DIVIO! O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Ethyl benzene NA O.ooE+OO 1.00 O.OOE+OO 0.B5 NA O.ooE+OO 

Fluoranthene NA O.ooE+OO O.BO O.ooE+OO O.BO NA O.ooE+OO 

Methyl ethyl ketone (2-butanone) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Naphthalene NA O.ooE+OO 1.00 O.ooE+OO O.BO NA . O.OOE+OO 

2-Nitroaniline NA O.OOE+OO 1.00 O.ooE+OO 1.00 NA O.ooE+OO 

Pyrene NA O.OOE+OO O.BO O.OOE+OO O.BO NA O.ooE+OO 

Tetrachloroethylene (PCE) 0.05 O.OOE+OO 1.00 O.OOE+OO #DIVlO! O.OOE+OO 0.90 O.OOE+OO #DIV/O! 5.BOE-07 O.ooE+OO O.OOE+OO #DIVIO! O.OOE+OO 

Toluene NA O.OOE+OO 1.00 O.ooE+OO 0.90 NA Q.OOE+OO 

1,1,1 - Trichloroethane NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Trichloroethylene (TCE) 0.01 O.OOE+OO 1.00 O.OOE+OO #DIVlO! O.OOE+OO 0.90 O.OOE+OO #DIV/O! 1.70E-OS O.ooE+OO O.OOE+OO #DIV/O! O.OOE+OO 

Xylenes (mixed) NA O.ooE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

ECR = Excess Cancer RIsk 

TOTALECR= 8E-07 
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APPENDIXC 

EXPOSURE POINT CONCENTRATIONS 



Parameter 

TABLE 1 
EXPOSURE POINT CONCENTRATIONS FOR INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS 

SUB AREA A3 - SURFACE SOIL (0 TO 5 FEET) 
NIROP FRIDLEY, MINNESOTA 

Frequency W Statistic W Statistic UCL UCL Maximum 
Units of Average Normal Lognormal WTest Distribution Normal Lognormal Detected 

Exposure 
Point 

Detection Concentration Distribution Distribution Distribution Distribution Concentration Concentration (1) 
Volatile Organics Compounds 
1,1,1-Trichloroethane mg/kg 18/45 0.024 0.165 0.668 
1 ,1-Dichloroethane mg/kg 7/45 0.007 0.331 0.643 
1,2-Dichloroethene (Total) mg/kg 25/45 0.030 0.294 0.808 
Tetrachloroethene mg/kg 11145 0.406 0.152 0.381 
Toluene mg/kg .1/45 0.007 0.401 0.520 
Trichloroethene mglkg 39/45 0.140 0.313 0.959 
Xylenes, Total mg/kg 1/43 0.015 0.173 0.334 
Semivolatile Organics Compounds 
BaP Equivalent I mg/kgl 2/9 I 0.551 I 0.702 0.697 
Inorganics 
Aluminum mg/kg 717 3864 0.942 0.912 
Arsenic mJt/kJt 717 3.20 0.903 0.884 
Barium mg/kg 9/9 54.5 0.785 0.937 
Cadmium mg/kg 3/9 0.566 0.707 0.73,6 
Chromium mg/kg 9/9 10.9 0.914 0.837 
Copper mg/kg 919 55.4 0.736 0.965 
Iron mg/kg 717 11239 0.879 0.913 
Lead m~/k~ 9/9 20.3 0.839 0.920 
Manganese mg/kg 717 687 0.634 0.843 
Mercury mg/kg 119 0.054 0.747 0.754 
Nickel mg/kg 9/9 12.7 0.715 0.845 
Vanadium mg/kg 517 14.3 0.912 0.823 
Notes: 
The Shapiro-Wilk W-test (Gilbert, 1987) was used to determine the distribution of the dataset. 
UCL = 95th percentile upper confidence limit on the mean concentration. 

0.945 LOGNORMAL 0.055 0.012 0.85 
0.945 LOGNORMAL 0.009 0.008 0.057 
0.945 LOGNORMAL 0.056 0.026, 0.65 
0.945 LOGNORMAL 1.08 0.025 18 
0.945 LOGNORMAL 0.008 0.009 0.027 
0.945 LOGNORMAL 0.256 0.280 2.38 
0.943 LOGNORMAL 0.029 0.010 0.375 

I 0.829 I LOGNORMAL I 0.923 I 1.78 I 1.73 

0.803 NORMAL 4537 4828 5050 
0.803 NORMAL 4.05 4.83 4.5 
0.829 LOGNORMAL 88.8 262 188 
0.829 LOGNORMAL 0.849 2.37 1.65 
0.829 NORMAL 14.0 20.2 16.8 
0.829 LOGNORMAL 101 769 204 
0.803 LOGNORMAL 13789 14698 16200 
0.829 LOGNORMAL 33.2 244 54.9 
0.803 LOGNORMAL 1140 1495 2060 
0.829 LOGNORMAL 0.074 0.107 0.125 
0.829 LOGNORMAL 15.9 16.0 25.5 
0.803 NORMAL 19.3 29.2 23.1 

(1) - If more than 10 samples were collected then the exposure point concentration is the UCL for a normal distribution if the data is normally distributed or the UCL for a lognormal 
distribution if the data is lognormally distributed. If the distribution is undefined then the UCL for a lognormal distribution is used for the exposure pOint concentration. If the 
UCL exceeded the maximum detected concentration then the maximum detected concentration was used as the exposure point concentration. If less than 10 samples were 
collected then the maximum detected concentration is used as the exposure point concentration. 

0.012 
0.008 
0.026 
0.025 
0.009 
0.280 
0.010 

1.73 

5050 
4.5 
188 
1.65 
16.8 
204 

16200 
54.9 
2060 
0.125 
25.5 
23.1 



TABLE 2 
EXPOSURE POINT CONCENTRATIONS FOR INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS 

SUB AREA A4 - SURFACE SOIL (0 TO 5 FEET) 
NIROP FRIDLEY, MINNESOTA 

Frequency W Statistic W Statistic UCL UCL Maximum Exposure 
Parameter UnHs of Average Normal Lognormal W Test Distribution Normal Lognormal Detected Point 

Detection Concentration Distribution Distribution Distribution Distribution Concentration Concentration (1) 
Volatile Organics Compounds 
1,2-Dichloroethene (Total) mglkg 22/50 0.180 0.189 0.745 0.947 LOGNORMAL 0.416 0.086 7.0045 0.086 
Trichloroethene mglkg 37/50 1.94 0.214 0.810 0.947 LOGNORMAL 4.17 0.607 48.055 0.607 
~X~Ylle~ne~s~,~T~m~a~I __ ~~~ ____ ~m~1g1k~gu-~2/~3~9~-L ___ 0~.~07~1~~~~0~.2~1~9 __ ~~0~.3~7~1 __ ~~0~.9~3~9~L~O~G~N~O~R~M~A~L~_0~.~15~9~~ __ 0~.0~2~5~~ __ ._~2~ __ ~ ____ ~0~.0~2~5 __ ~ 
Semivolatile Organ cs Compounds 
BaP Equivalent mglkg 19/31 3.51 0.323 
Fluoranthene mglkg 15/20 11.4 0.335 
Naphthalene mglkg 1120 0.590 0.699 
Pyrene mglkg 20/31 6.42 0.287 
Inorganics 
Aluminum mg/kg 20/20 4063 0.923 
Antimony mg/kg 1131 0.811 0.760 
Arsenic mg/kg 19/20 4.44 0.947 
Barium mg/kg 31/31 73.9 0.866 
Chromium 31/31 10.8 0.950 
Copper mglkg 30/31 139 0.425 
Iron mglkg 20/20 14502 0.810 
Manganese mglkg 20/20 862 0.910 
Mercury mglkg 1131 0.042 0.782 
Vanadium mglkg 20/20 18.0 0.970 
Notes: 
The Shapiro-Wilk W-test (Gilbert, 1987) was used to determine the distribution of the dataset. 
UCL = 95th percentile upper confidence limit on the mean concentration. 

0.873 0.929 
0.934 0.905 
0.813 0.905 
0.945 0.929 

0.954 0.905 
0.695 0.929 
0.820 0.905 
0.902 0.929 
0.925 0.929 
0.960 0.929 
0.962 0.905 
0.931 0.905 
0.761 0.929 
0.980 0.905 

LOGNORMAL 6.84 5.62 60.7 
LOGNORMAL 25.1 44.9 160 
LOGNORMAL 0.830 0.948 0.95 
LOGNORMAL 13.5 22.6 130 

LOGNORMAL 4490 4555 6830 
LOGNORMAL 0.975 1.40 2.3 

NORMAL 5.32 7.00 10.1 
LOGNORMAL 95.7 190 306 

NORMAL 12.5 14.0 22.6 
LOGNORMAL 248 580 1900 
LOGNORMAL 17180 17502 38100 
LOGNORMAL 1066 1275 1790 
LOGNORMAL 0.050 0.061 0.12 
LOGNORMAL 19.2 19.3 26.1 

(1) -If more than 10 samples were collected then the exposure point concentration is the UCL for a normal distribution if the data is normally distributed or the UCL for a lognormal 
distribution if the data is iognormally distributed. If the distribution is undefined then the UCL for a lognormal distribution is used for the exposure point concentration. ·If the 
UCL exceeded the maximum detected concentration then the maximum detected concentration was used as the exposure point concentration. If less than 10 samples were 
collected then the maximum detected concentration is used as the exposure point concentration. 

5.62 
44.9 

0.948 
22.6 

4555 
1.40 
5.32 
190 
12.5 
580 

17502 
1275 
0.061 
19.3 



TABLE 3 
EXPOSURE POINT CONCENTRATIONS FOR INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS 

SUB AREA A4 EXCLUDING SAMPLE AB032 - SURFACE SOIL (0 TO 5 FEET) 
NIROP FRIDLEY, MINNESOTA 

I Parameter 
Frequency 

of 
Detection I 

W Statistic W Statistic UCL UCL Maximum Exposure 
Units Average Normal Lognormal WTest Distribution Normal Lognormal Detected Point 

Concentration Distribution Distribution Distribution Distribution Concentration Concentration (1) 
Volatile Organics Compounds 
1,2-Dichloroethene (Total) mglkg 21/49 0.184 0.190 
Trichloroethene mglkg 36/49 1.98 0.216 
Xylenes, Total mglkg 2138 0.072 0.222 
Semlvolatile Organics Compounds 
BaP Equivalent mglkg 18/30 1.60 0.580 
Fluoranthene mglkg 14/19 3.59 0.666 
Pyrene mg/kg 19/30 2.30 0.583 
Inorganics 
Aluminum mglkg 19/19 4093 0.927 
Antimony mglkg 1/30 0.803 0.761 
Arsenic mglkg 18/19 4.47 0.954 
Barium mglkg 30/30 74.2 0.863 
Chromium mglkg 30/30 10.9 0.951 
Copper mglkg 29/30 142 0.429 
Iron mglkg 19/19 14686 0.820 
Manganese mglkg 19/19 883 0.918 
Mercury mglkg 1/30 0.042 0.787 
Vanadium mglkg 19/19 18.1 0.970 
Notes: 
The Shapiro-Wilk W-test (Gilbert, 1987) was used to determine the distribution of the dataset. 
UCL = 95th percentile upper confidence limit on the mean concentration. 

0.739 
0.798 
0.376 

0.875 
0.935 
0.938 

0.951 
0.700 
0.826 
0.901 
0.920 
0.956 
0.966 
0.924 
0.770 
0.974 

0.947 LOGNORMAL 0.424 0.090 7.00 
0.947 LOGNORMAL 4.26 0.594 48.1 
0.938 LOGNORMAL 0.164 0.026 2.00 

0.927 LOGNORMAL 2.41 3.01 10.4 
0.901 LOGNORMAL 5.72 14.2 20.0 
0.927 LOGNORMAL 3.61 9.53 18.0 

0.901 LOGNORMAL 4541 4620 6830 
0.927 LOGNORMAL 0.972 1.41 2.30 
0.901 NORMAL 5.40 7.29 10.1 
0.927 LOGNORMAL 96.8 198 306 
0.927 NORMAL 12.6 14.3 22.6 
0.927 LOGNORMAL 254 642 1900 
0.901 LOGNORMAL 17497 17946 38100 
0.901 LOGNORMAL 1095 1343 1790 
0.927 LOGNORMAL 0.050 0.061 0.120 
0.901 LOGNORMAL 19.4 19.6 26.1 

(1) - If more than 10 samples were collected then the exposure point concentration is the UCL for a normal distribution if the data is normally distributed or the UCL for a lognormal 
distribution if the data is lognormally distributed. If the distribution is undefined then the UCL for a lognormal distribution is used for the exposure point concentration. If the 
UCL exceeded the maximum detected concentration then the maximum detected concentration was used as the exposure point concentration. If less than 10 samples were 
collected then the maximum detected concentration is used as the exposure point concentration. 

0.090 
0.594 
0.026 

3.01 
14.2 
9.53 

4620 
1.41 
5.40 
198 
12.6 
642 

17946 
1343 
0.061 
19.6 



TABLE 4 
EXPOSURE POINT CONCENTRATIONS FOR INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS 

SUB AREA E - SURFACE SOIL (0 TO 5 FEET) 
NIROP FRIDLEY, MINNESOTA 

Frequency W Statistic W Statistic UCL UCL Maximum 
Parameter Units of Average Normal' Lognormal WTest Distribution Normal Lognormal Detected 

Detection Concentration Distribution Distribution Distribution Distribution Concentration 
Semlvolatlle Organics Compounds 

IBaP Equivalent I mgikg 3/4 I 1.72 I 0.910 I 0.987 
Inorganlcs 
Aluminum mglkg 4/4 3988 0.910 0.890 
Arsenic m!llkg 4/4 2.32 0.986 0.914 
Chromium mgikg 4/4 15.0 0.741 0.812 
Copper mg/kg 4/4 94.8 0.978 0.909 
Iron mgikg 4/4 9323 0.895 0.912 
Manganese mgikg 4/4 337 0.923 0.923 
Zinc mglkg 4/4 18.0 0.942 0.913 
Notes. 
The Shapiro-Wilk W-test (Gilbert, 1987) was used to determine the distribution of the dataset. 
UCL = 95th percentile upper confidence limit on the mean concentration. 

I 0.748 LOGNORMAL I 3.77 I 14395 I 

0.748 NORMAL 4853 5469 
0.748 NORMAL 3.55 12.4 
0.748 LOGNORMAL 25.5 62.8 
0.748 NORMAL 179 104483 
0.748 LOGNORMAL 10471 10747 
0.748 LOGNORMAL 389 408 
0.748 NORMAL 21.7 24.0 

(1) - If more than 10 samples were collected then the exposure pOint concentration is the UCL for a normal distribution if the data is normally distributed or the UCL for a lognormal 
distribution if the data is log normally distributed. If the distribution is undefined then the UCL for a lognormal distribution is used for the exposure point concentration. If the 
UCL exceeded the maximum detected concentration then the maximum detected concentration was used as the exposure pOint concentration. If less than 10 samples were 
collected then the maximum detected concentration is used as the exposure point concentration. 

4.15 

4620 
3.5 

28.3 
176 

10700 
387 
21.2 

Exposure 
Point 

Concentration (1) 

I 4.15 I 

4620 
3.5 
28.3 
176 

10700 
387 
21.2 



APPENDIX D 

SPREADSHEETS FOR REFINED RISK EVALUATION 



TYPICAL INDUSTRIAL WORKERS 

SURFACE SOIL 





Pathways: Or = oral; De: Dermal; In = Inhalation; ? = not known. 

SUB AREA A3 - SURFACE SOIL (0 TO 5 FEET) 
--~- --~-- --------

Tier 2 Industrial Scenario Risk EvaluaHon (1999 Version) 
Palh- Path· 

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M D M D 

I , I , 
Site s I C s I 

Conc8n' s v I s v 

v <mgikg) I I a I I 

0 Induslrlal SRV drY ' SIIeHQ n n WHOle s n n 
ChemIcal CAS No. c (mgtkg) weight, (1) 9 9 ADREN lONE CV/BtD CNS/PNS m IMMUN KION LIV/GI PROSTATE REPRO RESP .. IN SPLeEN THYROID BODY ELCR(I) I 9 9 

(I) SIte Hazard QJoflenl (HQ) = SIte Exposure Point Conc. x (SIN HQ ISIN). SIte ECR = Stte Exposure Point Concenlratlon x (SRV ECRISRV). --
IndMdual chemical specifiC HQ should not exceed 0.2 (except where noted). cumJlatlve HI should not exceed 1 for each target endpoint. 

Individual excess lifetime cancer risk as waH as curTlJlatlve eXC8$ lifetime cancer risk should not exceed 1 per l00.COJ (I.e .• 1 E-S). I 
(2) ADREN· adrenal; BONE; CV/BlD· cardlovascuiar/blood system; CNS/PNS ·cenlTal/perlpheral nervoos system; EYE; IMMUN· Immune system; KlDN· kidney; UV/GI· I;"er/gastrolntestlnal system; 

PROST - prostrate; REPRO· reproductive system (Ind. teratogenic/developmental effects); RESP· respiratory system; SKIN· skin Irritation or other effect, SPLEEN; THYROID; 

WHOLe BODY - increased mortality. decreased growth rate. etc. I I I I 
NOTE: Not Protecttve of HIgh Short-term Exposure - SRV baled on Ihort-tenn worker tcenm1Q Ce.g .• eonatrvcHon worker, uHuty work .... kn:Dcaper, .Ie.) b 

'Ignlflc:cr.tty lower ",cr. the Induahial worker SlV pe .. nled h ..... I I 
(3) Class A - Known human carcinogen I I I I I 

Class 8 - Probable human carcinogen (81 -limited evidence In humans; 82 - Inadequate evidence In humans but adequate in anImals) 

Closs C - Possible human carcinogen 

Class D • Not Classifiable 

NA - No EPA Classification Allallable. 
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NOTE:Based on UMITED muHlple pahtwoy exposure lCenario (I.e., IncldentlallOll/dust Ingestion, dennal contact and Inhalation of outdoor dll!'_ and vapors). If ~-- ~- ----- ----j----ir----j---- r------- ----+---\--+----+---f-+-+--l 
muHlple contaminants are present ctMnulaHve risk MUST. be evaluated. Concems regarding ecological receptors, vapor mlgraHon. a~ ground or surface water .. _~ ___ .. ___ _+---1---\_--_+--- _~ __ +--~+----+-~-_+---

Impacls must be evolua1ed by other methods. f-.-. f----- ~.-+--__t_----_+---+_-- --\---\_--+_-.--\_--+-----1 .. ----.-_+-+-_+---+ 

I .- ----- 1---____ .. ~ - .. --.-l---~+_~_+.--.-- ---r-~-+~---+-+_t____+ 
Pathways: Or = oral; De= Dermal; In = Inhalation;? = not known. f--f-- ___ ___ ________ __ -~-r__--t_--+----+--._+---_t--.-t----r---+---

SUB AREA A4 - SURFACE SOIL (0 TO 5 FE~T) _._. __ .. __ ... 1---________ ~ ._~. __ 

Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

v 
o IndustrlalSRV 

Chemical CAS No. C (mg/kg) 

Slle"~ 
~n' 
(mg/kg) 

drY 

Path- Path-

___ ~W~ay~S-~--r_--,---,--_r--,_~N~O~NTC=A~N~C=E~RrT~A~~~ET~E~N~D~PO~IN~rs~(2~)-~--r--_,---r--_r--i .. -C=A~N~.~:!!..~-r~~ 
MOM D 
I r I r 
siC • I 

s v I s v 
I I a I I 
nn WHOLE Inn 

:welght; 
SHeHQ 

(I) 9 9 ADREN BONE Cy/BID CNS/PHS EYE IMMUN KlDN LIVIGI PROsrAIE REPRO IESP SKIN SPlEEN THYROID BODY ELCR (1) • 9 9 

~/no~rga~n~~=s~:------------+_--_t-t-----1 ··,' .. -:,:".;F---\-~Ao~r~-~f----t----+--+--+--+---+--+---+--_+----t---t----t---t---I----t-__t_-~--j 

<1555 " 0.009 In 1-"-0."'OO9"-'--+ __ +-_---:f___--+--_t---+--'=O"'.OO9=+--+--+---1---+----::c=+-:.:NA'-'----I-"NA'-+-~--+ 1 .• - ,.'----=:0::.:.003=--+-+-0."'-1---+--+-0-.003,-,-- 0.003 NA NA 
Aluminum 7429905 l0000D 

Antimony 7440360 100 

'5~ .~~0~.0~15~t-ln-+~0~r~--r---t~0~.0::.:'5-t-"'0."'0~15~--_+--_+~~_+-_ _+---+-~~+---t--'=0~.0~15~f___--f___--f___--11-=2~.1~3~E-~06~~A+_+0~r 
.1~:'; 0.003 Or 0.003 0.003 NA NA 

Arsenk: 7440382 25 

~-fBa~rlu::.m"--________________________ _1.~74403==~93~---I-1--,I"::~~---I 
Or 

250 '; <,_O=:.:::.OOO=---+_f_0=-r--j 
Or 

Cadmium 7440439 0.000 O.OOE+OO II De In 

12.5 ./ 0.006 Or ___ -1 __ _+--_+---+---+----+---+---+---+--+--+--+---+---+----1-=2.:.=:94E=..-.::.07-t--,"-+..::De=+I:.:.n-l 
~':: .', 0.013 In Or 0.013 NA 0 

ChromkJm VI 18540299 425 

Copper 7440508 9000 

Iron 7439896 17502:', 0.076 In Or NA NA 
c~_O=: . .::OOO=-_+-nO:cr+Ba,=sed on blood lead levels. HQ > 1 blood lead levels may exceed 10 ugtdl. NA 12 

Olnr ----r 0.046 
1275. ,:-'"0'"'.046=-+-+=--+--~-L----'--+-""'""-+__--_t--+---L--_+--_+--+_-___i--+--+__-___i-_I--N:.::A,-,--+-..::O+--+----+ 

lead 7439921 700 

Manganese 7439965 
7439976 

0.061. :~--'O::..OO6=='-\_-+-"ln+N=ot"-'-'Pr.::.ot:.::eTctiY=e-'ofc..H"I..,gh"---l---'0c:.OO6=_+---1-"o~.006=-+Sho=d~-I~e.c.nnr:Ex"'pasu==:re+--_1---\_--+---+---+---_+---I---:-:N':-A'-_+-'0_+-+--1 
--'O::..OOO~~~ln+~o~rl-----~-----~----_t~O~.ooo~_+----_1------~-----t_----1-----_1~O:.::.000~_t-_____ +-____ + ____ ~----_+-----~--~N~A,-_+:.::NA'-'l-~0~r+--1 

Mercury (Inorganic: elemental and mercuric chlan 7487947 y 

Methyl Mercury 'n967926 22 

Nickel vonous 3000 0.000 In Or 0.000 O.OOE~ " De In 
7440622 

1340 Vanadium 1314621 .; 0.003 In Or NA o 
Vo/affls OrganIcs ·:'f~;;.i 
~~I~.I~-~DI~ch~lo::.r~Oe~th~a-ne------------------~~7~~~-+Y-+----5~5~--i.;'i0~'~c~c:,."I---0.-000---+--l--ln+----~----+-----+-----·+----+----+-0.000---+-----+------l------l------~-----1---t-1---t-1----I--O~.OOE~~~~+C-+--~In--l 

1.2 - Dlchloraethylene (m~ed Isomers) 540590 y 22 OMS,: '.- 0.008 In __ -L,--:-:--.--' ___ 1---'0",.008~-t ___ + ____ t-___ t_--+---+---/----/--'N::A-'----I-::O+---I---+ 
Ethyl benzene 100414 y 200 :.,:'.4,'::' 0.000 In Based on Csat. if>llndk:atespatentiollorfieeproductlnlOll. NA 0 

1---fM"'e'"th:.:yI=eth=yl:.::ke-,-O-ne-("C:2-c-b-utC-a-n-on-e-)-----+--'7::8'==933::::---f-y-t---=4300=--+ .~ ::}, i 0.000 In Not Protecllve of High Short-ferm Exposure 0.000 NA 0 

t--fN:.::a~ph~th~a~le~n:.::e ____________________ _+~9~12n~~-+y~----2=8'--1 ~:I;~.~4!,::./:~~0~.00~7_1 __ -~ln~+--~.f--.--__ ,~0~.00~7'-\------1--_-+_1----i-----1----_1------+-----l---'°"'·00~7-+-----_+--__ -_+----_+..::0:.::.00~7'-1----'N::A-'--+.~I~~f+--+--I 

Tetrachloroethylene (pCE) 
Toluene 

1,1.1 - Trlchloroethane 

Trichloroethylene (TCE) 
Xylene, (rrbced) 

Po/yaromaffc HydrocotDons 
Benzo(o)pyrene equivalents (see BoP equlv. 

Calculation spreadsheeet) 
FkJoranlhene 

Pyrene 

127184 y 
108883 Y 

71556 y 

79016 y 
1330207 y 

50028 

129000 

131 

30S 

472 

248 

6BOO 

6BOO 

,;',L,i 0.000 0.000 0.000 0.000 O.OOE~ C i:,~:.;:.;~.,:,.--=~~~.~ln~t-~~ __ -+ __ ~f--==-+-__ -+---~==~~~----~--~---+--~~ ___ +_--~--_lf_~~~~_+m~ 

;\L;:';~\.!.~=7~~:i:~t~t=..-=-1--''''::.:.~,t~~~~-~t~~~~~~;~~~~~~~:;:::t~~t~~~~~~~~~~t~0"'.-000:~1=~~:~~=t=====1=====t·~0~.000-'-----j-~---------+i---~~--=';~~~~1~~~~~t~~-'-~"'~~':'-'------t.B~~~=:::!~j 
o <!07 1.32E-07 C 
O:~ ,-:O--:.OOO=-+--~In-j--·-+--+---+o-.~--+.~~~-_-_+_=__=__=_-~-=r~_=__=__=__=_-=r~_=__=__=__=_~~-=--=--=--=--~~-=--=--=--=--=-t::Oo~.ooo-:;,~-=-t-=--=--=--=---+--+--+-"'o"'.ooo=- NA 0 

In 

.:', 

5.~.,,~· ~~_r-1~t_--_+----+~~t_--_+----+----t-~_+----+----+----t----+----~----t----+-----
44:9 -=0,,-",.00=--' -+_f-0:::r-j-__ .+ __ +O",.00=1_+---+---I---+-0",.00=1_+--,0",.00=1_+---t_---j---I----jf---_+----+----
22.6 0.00 I Or 0.001 

1.41E-OS 12 0. 

_.~ 0r-+_ 
NA 0 ---+----j------c--- --- -----.. - --=--+--+-\ 

Cumulaltve SHe 5011 Risk (1) = 0.000 0.000 0.026 0.076 0.000 0.006 0.005 0.022 0.000 0.012 0.007 0.015 0.000 0.000 0.010 2E-OS 
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Pathways: Or = orat De= Dermal; In = Inhalation; 1 = not known. 
.- ----- ..-

SUB AREA A4 - SURFACE SOIL (0 TO 5 FEET) 
Tier 21nduslrlal Scenario Risk Evaluation (1999 Version) 

"'.:' Path- Path-
"'~( ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 0, 

M D M D 

" I r I r site;:·· s I C s I 
cOitceii s v I s v 

v (r'ng/kg): I I a I I 

0 IndustrlalSRV drY S~eHQ n n WHOlf s n n 
Chemical CAS No. c (mglkg) weight.: (I) 9 9 ADREN BONE CVJBlD CNS/PNS EYE IMMUN KIDN UVIGI PROSTATE REPOO RESP Sl(IN SPlEEN THYROID BODY ELCR(I) s a 9 

VOC? ~ V Indicates that the contaminant Is considered volatile. 

(I) SIte Hazard QuoHenl (HQ) = SIte Expo<ure Point Cone. x (SRV HQ /SfN). SIte ECR = SIte Exposure Point Concenlrallon x (SRV ECR/SRV). 

Individual chemcal specific HQ should not exceed 0,2 (except W'here noted). OJm.Jlatlve HI should not exceed 1 tor each target endpoint. 

Individual excess lifetime cancer risk as well as currulative excesslltetlme cancer risk shoukj not exceed 1 per l00,(O'J (I,e., 1 E~5). 
(2) ADREN - adrenal; BONE; CV/BLD - cordlovasculor/blood system; CNS/PIIIS - canlral/perlpheral nervous system; EYE; IMMUN -Immune system; KIDN - kidney; UV/GI-Ilver/goslrolntesllnal system; 

PROST ~ prostrate; REPRO ~ reproductive system (Ind. teratogenic/developmental effects); RESP - respiratory system: SKIN - skin lunatlon or other effects; SPlEEN; THYROID; 

WHOLE BODY -Increased mortalHy, decreased Qrowth rate, etc. I 
NOTE: Not Protecttve of H5gh Short-Mrrn Expowre • $IV baled an ahort-Nnn woricerlCenClfo (e.g.. ~trucHon worker, uHlIty worker, tandac:aper, ele.) II 

.Ignlflcmtlty loWer Ihmllhe InduIIrkII worker SRV pteMnMd here. I I I I I I I 
(3) Closs A - Known human carcinogen I I I I I I I 

Closs B - Probable human carcinogen (B 1 - limited evidence In humans; 82 - Inadequate evidence In humans but adequate In animals) 

Class C - Possible human carcinogen 

Closs D - Not Classifiable 

NA - No EPA ClossIficallon Available. 
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.~_OTE:8ased on UMITED muHipie pahtway exposure scenario (1.8., InddenHal ~Vdust Ingestion, dermal contact and Inhalation of outdoor dust and vapors). It _______ f-----+-----l---+._----- -------If-----+-----+---- 1--__ .-+ __ -+ _____ +--_+_+----1 
multlple contaminants are present cumutatlve risk MUST bu .. evaluated. Concerns regarding ecological receptol1, vapormlgrallon, and grou_nd or sulface waler__ 1------+---+---+-.--,I----+----+_--+--+----+---+-----+-+_--+--J 

'!!'!'r~8valualedbVoII1ermeIhodS. f I I -----f---- -~ ----

Pathways: Or = aral; De= Dermal; In = Inhalation;? = not known. I I - ---r----C:::_-.. -~' ~ __ ~ ----t----t--------+--+---+----+ 

--j-----+--- -~- ---+---+-----+--+---1----+----1--+--+--+ 

,r-- --~.~ ~-- .----r-----+-----j---
SUB AREA A4 - SURFACE SOIL (0 TO 5 FEET) EXCLUDING SAMPLE AB032 ___ ~ 1--__ ___ _ __ .__ _____ _ ____________ 1 __ -+ __ + __ -+-__ -+ ___ +--___ -+--+-+---1 

Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

Chemical 
Inorganlcs; 

Aluminum 

Antimony 

Arsenic 

Barium 

v 
o Indushtol SRV 

CAS Na. c (mg/kg) 

7429905 100000 

7440360 100 

7440382 25 
7440393 12500 

1--rC=a=d~m~~~m~--------.------1-~74~4~~~9 r-+--~2=~~--1 

1--_ Chromum VI 

1-_ Copper 
Iron 

Leod 

Manganese 

18540299 

7440508 
7439896 
7439921 

7439965 

425 
9000 

46000 

700 

7439976 
r--+M",e:::rcu=ry,-,(,,-ln=o,-,rg,-,a::.:n=Ic~: e:::le=:me=n",ta:::l..::a::.:nd:=mer=cu=rlc::..ch=lo:::,I"j- .:.74"'8:::7.:.94.::.7-+'y-+ __ ..::2'--__ 1 

Methyl Mercury 22967926 22 

Path-

___ ~W~art~s+---r---,---r--_r--,-~N~O~NTC~A~N~C~E~RrT~A~~~ETTE~N~D~PO~IN~~~(2~)_~ __ r_--,--_r--,---i~CANCER 
M 0 

Path

wartS 

M 0 

SHe 
COiicen. 
(nlgfkg) 

dry c SHe HQ 

weigh'; (1) 

I r 

s 1 
s v 
I I 
n n 
g g 

. ::: Or 
4620 0.009 In 

·1:41:: 0.003 Or 
5A 0.015 In Or 
198 0.003 Or 

0.000 Or 

ADREN BONE CV /8LD eNS/PNS EYE IMMUN KIDN lIV'91 PROSTATE .EPRO .ESP SKIN SPlEEN THYROID 
WHOlf 

BODY ELCR '" 

1 r 

C I I 
I s v 
all 
Inn 
s g g 

-----t----_+----+-----l-----_f_----I----_f_----,----_f_--~I-----I-----__+--t--+_~ 

0.003 
O.awc~_~----t__--_+----+----t__----~O~·~----_t_----+_----+-----t-~~-t-~N7A--~NA~--+--I 

0.003 NA NA 
.oms oms oms 2.16E-06 A Or 

O.DO;l 0.003 NA NA 
Or 

o.~ O.OOE+OO BiDe In 
---~-----_f_----~~_f_----t----__r----·t__--_+----t__--_+----+----I-~~~+_~~~-t 

12.6 0.006 Or 2.96E-07 A De In 

~. 0.014 In Or ________ +--____ +_----+------+------+------1------1-'-'0"'.0:::1.:.4-+------+_----+-----+------+-----+----~1__----~-~N7A~~~0_r~I__~ 
17946: 0.078 In Or NA NA , ... ~=__t_"'_+__='_1=--_:_j'-:-_:_:_~__:_:_:::----:_:_:__'_:__:_:_--'--~--'---.-:-::-L_,_____+~~t----~t--~+-~-t---~_+_~_+~_+~;-;-__+:':'t-_+__+ 

O.OCMl 0, Based on blood lead levels. HQ > 1 blood kKKIlevels may exceed 10 ug/dl. NA 12 

J 0.048 NA 0 
·--~----~~__I_----f----+_---L----t__--_+----t_--_r----i----~--_+----t-~~--~+--+-~ 

, c •• : 

1343 0.048 
In 
Or 

0.061 0.006 In Not Protoctlve of High 0.006 0.006 Sho~-18nn Exposure NA 0 

.~O~.~OOO~_t_~ln~.~O:::r-I-----+_-----~----·~O~.~~_i-----_t_-----_t_----_t_----_t_----__+~o.~~=-+-----+-----+_----+_----t-----,--~N~A--~NA~~o~r+---l 

varlou':c,,:'._~O.:::OOO=-+-"ln~~o'-r I--__+----e---+--__+--__+--__+--_+--_+--___I----___I--_t---+--__t---~. o.oOE+<IO A De In 
7440622 

Nickel 3000 

l:-:--:'-':v='an"'a'=d=~~m'-:-___________ _t-l'-'3.:.146=21:...+__t---'-I340=-__11 :.c 19.6 ·'c .. 0.003 In Or ----J---t--_t---,---1--__+--__+--__+---t---+----+----I__--I__-----1I--__+I--=-:N:.:A'--_t_'-:O+__+--I 
VolaWe OrganIcs ;\ 

1.1 - Olchloroethane 

1.2 - Olchloroethylene (mixed lsomelS) 

Ethyl benzene 
Methyl ethyllcetone (2-butanone) 

Naphthalene 

Tetrachloroethylene (PeE) 

Toluene 

1.1.1 - Trichloroethane 

Trichloroethylene (ICE) 
Xylene, (mixed) 

Polyoromaltc Hydrocalbons 
Benzo(a)pyrene equivalents (see BoP equlv. 

Calculation spreodsheeet) 

Fluoranthene 

Pyrena 

75343 y 55 
540590 y 22 
100414 y 200 

78933 y 4300 

91203 y 28 

127184 y 131 

108883 y 305 

71556 y 472 

79016 Y 46 

1330207 V 248 

50328 
6800 

129!lXl 5800 

, __ O~.~OOO~-t-~f-l~n __ -4 ____ -4 ______ f~o~·~~_+----_+------I__----I__------1I-------1-----4----__+-----I-O~.~OO~E~+<IO~+C~--fm~ 
0.00 1 In 0.001 NA 0 

>}\,_O:::.:::OOO==--+_rln:c~8ased on CsaI. It> 1 indicates potential for kee produclln 1011. NA D 

.: ;;;",_ 0.000 In Not Protective 01 High SharI-Ienn Exposure O.~ NA 0 
";. 0.000 In O.~ O.~ O.~ NA 0 

B2/ 
0.000 In O.~ O.~ O.~ O.OOE+OO C In 

".;,. - ~o:O.OOO=---I-+I:cni---+-----·r---t-I-o'-'.~=--+I----.. __ --~- ----t--=.:o.:::~=-+-o:::.~=--t----------+-o.-~-+---+---+---+---i-':::_;"N~A-="-'-:::_'---j-t-,'-'0~1==t~j 

:: :.-O=.=OOO=---t-~f-l::.:n+-- __ + __ + __ +:::o.:::~=-+ 000;>_ -----t-I---t-I---t-I---.-t-I---r---I---- I __ -=-N=-A'--+-i0m-_r-~ 
BU 

0.594:.c----=-::-:-::-I:--+-:-_I ___ + __ + __ +--::~. I.29E-07 C 
0'264::" 0.000 In O.~ O.~ O.~ NA D 

In 

:-----,1---+---1 ----I---+----j-----+--+-----I---+---- ---e------+---+---i---+---j----f --- -----1--+-+---1 

3.D1 

14.2 ::. 0.000 
9.53 0.000 

Or 
Or 

o.~ o.~ 

o.~ 

o.~ 

------t·-----j-----+-----I------jf---~I___---I 

_~ -:B~2 t---+O,,-r~ 
NA 0 

NA 0 
--~ 

r-_f_---------------------------L-----L_+Cu~mu~la=~~e-=S~He~So==II~R=IS=kr(I~)-"='--_+--1--~0:::.000~_+-=0~.000~_f_0= . .-:0~18_t'-'0~.0:::7-'-9__+-=0:::.000=~0=.006~__t-=0=.~c~-t-=0.:::0~16_t-=0.=000~_f_0=.~01:::2_t'-'0=.000~_+-=0.:::0~15~~0:::.000~_+-=0=.000~_f_0=·=003~+--~~.---r--~ 
VOC? - V indicates that the contaminant Is considered volatile. 
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Pathwavs: Or = oral; De:: Dermal; In = Inhalation; ? ::z not known. 
-~ ---

SUB AREA A4 - SURFACE SOIL (0 TO 5 FEET) EXCLUDING SAMPLE AB032 
--t--

Tier 2 Industrial Scenario Risk EvaluaHon (1999 Version) 

Palh- Path-

ways NONCANCER TARGET ENDPOINrs (2) CANCER ways 

M 0 M D 
I r I r 

Stie s I C • I 
eancen s v I • v 

v 
(mgtkg) I I a I I 

0 IndUstrlalSRV dry SHeHQ n n WHO!! s n n 
Chemical CASNa. e (mglkg) -tghI •. (1) 9 9 ADREN lONE eV/1lD eNS/PNS m IMMUN KIDN LJV/GI PROSTATE REPRO RESP SKIN SPlEEN THYROID BODY ElCR(l) • 9 9 

(1) SIte Hazard Quotient (HQ) = SHe Exposure Point Conc. x (SRV HQ /SrN). SHe ECR = SIte Exposure Point Concentration x (SRV ECR/SRV). 

Individual chemical specific HQ should not exceed 0.2 (except where noted). cumulative HI should not exceed 1 for each target endpoint. 

Individual excess Iltellme cancer risk os well os currulatlve excess Ilteflme cancer rlsk should not exceed 1 per lOO,COJ (I.e., 1 E-S). 

(2) ADIlEN - adrenal; BONE; CV/BlD - cardiovascular/blood system; CNS/PNS - central/peripheral nervoussystem; EYE; IMMUN -Immune system; KION - kidney; UV/GI-Ilver/gastrolntestlnal system; 

PROST - prostrate; REPRO - reproductfve system (Ind. teratogenic/developmental effects); RESP - respiratory system; SKIN - skin IrrHatlon or other effects: SPLEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rate. etc. I 
NOTE: Not Proteetlve of High Short-t.rm Expo.ure - SlV baled on ahOff-1.nn worker acenc:.to (e."., construcHon worker, utlHty worker, klndscapef, elc.) II 

Ilgnlflc:CWltty lower IhCWI the Indudrkll worker SlV pe .. n'-d here. 

(3) Class A - Known human carcinogen I I I I I I 
Class B - Probable human carcinogen (81 - Ilmted evidence In humans: B2 - Inadequate evidence In humans but adequate In animals) 

Closs C - Possible human carcinogen 

Closs 0 - Not Classifiable 

NA - No EPA Classllicatlon Available. 
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TYPICAL INDUSTRIAL WORKERS 

SUBSURFACE SOIL 



NOTE:Based on UMITED murtl~e pahtway exposure scenarto (i.e.,lncldenHal soU/dust ingestion, dermal contact and lnhakmon 0' outdoor dust and vap~ 

muHlpte contaminants are present cumulative risk MUST be evaluated. Concerns regarding ecological receptors, vapor migration, and ~roun:ct ~_surface water 

Impacts must be evaluated by other methods. 1 

t---

I I ---- --- -
Pathways: Or = oral; De= Dermal; In = Inhalation; ? = not known. ---1--
SUB AREA A3 - SUBSURFACE SOIL (> 5 FEET) 

I--I--
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M D M D 

I r I r 
SHe s I C • I 

Cancen s v I • y 

v 
(mglkg) I I a I I 

0 Indu.IrlaISRV diy, SHeHQ n n WHOLE s n n 
Chemical CAS No. c (mglkg) weJghi (1) 9 9 AOIlEN BONE CV/BlD CNS/PNS EYE IMMUN KION LlV/GI PROSTATE .EPRO .ESP ""N SPLEEN THYIOID BODY ELCIIl) S 9 9 

Inorganlcs: , 
" Or 

Aluminum 7429905 100000 6370 0.013 In 0.013 0.013 NA NA 

Antimony 7440360 100 105 0.210 Or 0.210 0.210 NA NA 

Arsenic 7440382 25 6.6 0.018 In Or 0.Q18 0.Q18 0.Q18 2.64£-06 A Or 

Barium 7440393 12500 327 0.005 Or 0.005 0.005 NA NA .-
Or 

Cadmium 7440439 250 5.3_ 0.004 Or 0.004 1.27E-08 BI De In 
Or 

Chromium VI 18540299 425 114. , 0.054 Or 2.68E-06 A De In 
Copper 7440508 9000 1290. 0.029 In Or 0.029 NA 0 

Iron 7439896 ~ 275000 1.196 In Or NA NA 

Lead 7439921 700 453 0.647 Or Based on blood lead levels. HQ > 1 blood IeDd levell may exceed 10 ug/dl. NA B2 
In 

Manganese 7439965 5600 21mlo 0.739 Or 0.739 NA 0 
7439976 

Mercury (Inorganic: elemental and merOJric chlcrl 7487947 V 2 0.14 0.014 In Not Protective 0' High 0.014 0.014 Short-term Exposure NA 0 

Methyl Mercury 22967926 22 0.000 In Or 0.000 0.000 NA NA 
Or 

Nickel various 3000 142 0.009 In Or 0.009 9.47E-08 A De In 
7440622 

Vanodium 1314621 1340 32.9. 
, 

0.005 In Or NA 0 

Vo/ame Organics 
0 ----

.:, ... \;1' 

1.1 - Dlchloroethane 753<13 V 55 I'" ~¥~o" 0.025 In 0.025 6. 18E-06 C In 

1.2 - Dlchloroethylene (mixed Isomers) 540590 V 22 U.' 0.016 In 0.016 NA 0 

Ethyl benzene 100414 V 200 140" 0.700 In Based on Csot. If> 1 indicates potenHal for 'rae product In soil. NA 0 

Methyl ethyl ketone (2·butonone) 78933 V 4300 3500.·· ... 0.163 In Not Protecttve of Hfgh Short-term Exposure 0.163 NA 0 - --
Naphthalene 91203 V 28 .. 2.7": 0.019 In 0.019 0.019 0.019 NA 0 

BU 
Tetrachloroethylene (PeE) 127184 V 131 1200.' , 0.916 In 0.916 0.916 0.916 9. 16E-05 C In 
Toluene 108883 V 305 190 " 0.125 In 0.125 0.125 0.125 0.125 NA 0 

1.102 
--- t----

l.l.I-Trichloroethane 71556 V 472 .~ In 1.102 1.102 NA 0 
BU 

Trichloroethylene (TCE) 79016 V 46 120 2.61E-05 C In ---
Xylene, (mixed) 1330207 V 248 580 0.468 'n 0.468 0.468 0.468 NA 0 

Polyaroma"c Hydrocatbons >: Benzo(a)pyrene equivalents (see BoP equlv. 

CalOJlation spreodsheeet) 50328 4 3.166 7.92E-06 B2 Or 
Fk.ioranthene 206440 6800 .:., 0.000 Or 0.000 0.000 0.000 NA 0 

Pyrene 129000 5800 5.1 0.000 Or 0.000 _N~ r!'- I--f-

CUmulalfye SHe Soli Risk (1) = 0.000 0.000 0.248 3.395 0.000 0.014 1.075 2.187 0.000 0.181 0.612 0.018 0.000 0.000 0.706 lE-04 --I--
VOG? - V Indicates that the contaminant Is considered volatlle. I I--
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Pathways: Or = oral; De: Dermal; In = Inhalatlon; ? = not known. 

SUB AREA A3 • SUBSURFACE SOIL (> 5 FEET) 
Tier 2 Industrial Scenario Risk EvaluaHon (1999 Version) 

',,' Path· Path· 
," ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M D M D 
I r I r 

, SIte' s I C s I 
eoncen s v I I V 

v (~kg) I I a I I 

0 Indu,hIaI SRV dr(:c':: sHeHQ n n WHOlE I n n 
Chemical CAS No. c (mg/kg) weight " (1) g g ADREN BONE eV/BID eNstpNs EYE IMMUN .,DN UV/GI PROSTAlE IEPRO IE .. SKIN SPLEEN THYROID BODY ELCI(t) I g g 

(1) SHe Hazald QJaflent (HQ) = SHe Exposure Point Conc, x (SRV HQ /SRV), SHe ECR = SHe Exposure Point Concentration x (SRV ECR/SRV), 

Individual chemical specific HQ should not exceed 0.2 (except INhere nclad). cumulative HI should not exceed 1 for each target endpoint. 

Individual excess lifetime cancer risk os well os currulatlve excess Ilfetlme cancer risk should not exceed 1 per lOO.em (I.e .• 1 E-S), 

(2) ADREN - adrenat BONE; CV /BlD - cardIovascular/blood system; CNS/PNS - cen'h'al/perlpheral nervous system; EYE; IMMUN - Imm .. me system; KION - kidney; UV /GI - liver/gastrOintestinal system; 

PROST • prostrate; REPRO· reproductive system ~nd, teratogenlc/developmental effec1s); RESP • respiratory system: SkIN . skin Irritation or other effect~ SPlEEN; tHYROID; 

WHOLE BODV - fncreased mortalHy. decreased growth rate. etc. I I I 
NOTE: Not Profe.cttve ot Htgh Short-Mnn Expoaure • SlV baNd on Ihorl·1wm WOfk., lCenmkt (e.g .• construcHon worker, utility work .... bKilcapet'. etc.) II 

IlgnWlcc:rltty lower thc:rl the Indu;IrIaI worker SRV pre .. nled here. I I I I 
(3) Class A - Known human carcinogen I I I I I 

Class 8 - Probable human carcInogen (81 - limited evidence In humans; 82 - Inadequate evidence In humans but adequate tn animals) 

Class C - Possible human carcinogen 

Closs D • Nat Classlflable 

NA - No EPA Classification Available. 
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NOTE:Based on UMITED muIHpte pahtway exposure lCenario (I.e., InddenHai soil/dust ingestion, c1ennal contact and inhalation of outdoor dust and vapors). It 

muHlpte contamInants are present cumulative risk MUST be evotuated. Concerns regarding ecological receptors, vapor migration, and ground or surface water 

Impacts must be evaluated by other methods. I 
--

Pathways: Or", oral: De= Dermal; In = Inhalation; ? = not known. 
-~-

SUB AREA A4 - SUBSURFACE SOIL (> 5 FEET) 
Tier 21nduslrial Scenario Risk Evalualion (1999 Version) 

Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 
-

M D M D 

I r I r 
Site .. s I C I I 

CoiIc8" s v I I v 

v 
(nlgtkg)' I I a I I 

Induslrlal SRV diy 
, 
S~eHQ n n I n n 0 WHOlE 

Chemical CAS No. c (mg/kg) weight (I) a a ADREN BONE CV/BlIJ CNStpNS EYE IMMUN .,ON lIVlGI PROSTATE REPIIO RESP SKIN SPLEEN 1lMIOID BODY ELCR(l) S g g 

~I]!!!(lOnICS: 
Or 

Aumlnum 7429905 100000 3160. 0.006 In 0.006 0.006 NA NA 

Antimony 7440360 100 0.000 Or 0.000 0.000 NA NA 

Arsenic 7440382 25 l1A .' 0.032 In Or n032 0.032 0.032 4.56E-06 " Or 

Borum 7440393 12500 3803- 0.001 Or 0.001 0.001 NA NA 

>, 
,~, . 

Or 

Cadmum 7440439 250 0.000 Or 0.000 o.oOE+<lO 11 De In 
Or 

Chromium Vi 18540299 425 13.8 
.t 

0.006 Or 3.251:-07 " De In 

Copper 7440508 9IXlO 37.3.:'0". 0.001 In Or 0.001 NA D 

Iron 7439896 4axxJ l860Q -. O.OSI In Or NA NA 

Lead 7439921 700 4.1 0.006 Or Based on blood lead levels. HQ ... 1 btood lead levels may exceed 10 ugJdl. NA 12 
In 

Manganese 7439965 5alO 5950 '. 0.213 Or 0.213 NA D 
7439976 

Mercury (inorganic: elemental and mercuric chlork 7487947 • 2 0.000 In Not ProtecHve of High 0.000 0.000 Short-term Exposure NA D 

Methyl Mercury 22967926 22 ., 0.000 In Or 0.000 0.000 NA NA 
:,' Or 

Nickel vanous 30IXl : 0.000 In Or 0.000 O.OOE+OO " De In 
7440622 

. 23" 0.003 Vanadium 1314621 1340 In Or NA D 

Volalfle Organics ,,\. 'iI 
1.1 - Dichioroethane 75343 • 55 o.Jj' .'i 0.000 In 0.000 O.OOE+OO C In 

1.2 - Dlchloroethylene (mixed Isomers) 540590 • 22 :C, 0.008 In 0.008 NA D 

Ethyl benzene 100414 y 200 },>J 0.000 In Based on Csot. It ... llncUcatel potenHoi for free product In IOU. NA D 

Methyl ethyl ketone (2·bu!anone) 78933 y 43IXl ~i 0.000 In Not Protective of High Short-term Exposure 0.000 NA D 

Naphthalene 91203 y 28 
1 .. I~ij; 0.008 

In 0.008 0.008 0.008 NA D 
12/ 

Tetrachloroethylene (PCE) 127184 • 131 ';.i,~ 0.000 
In 0.000 0.000 0.000 O.OOE+OO C In 

Toluene 108883 • 305 0.000 In 0.000 0.000 0.000 0.000 NA D 

1.1.1 - TrIchloroethane 71556 y 472 ~'" 0.000 In 0.000 0.000 NA D 
B2/ 

Tnchloroethylene (TCE) 79016 • 46 I.33E-06 C iii ,c 
0.023 Xylenes (mixed) 1330207 y 248 In 0.023 0.023 0.023 NA D 

Po/yammaffc Hydmcatbons 
Benzo(a)pyrene equivalents (see BoP equlv. 

Calculation spreodsheeet) 50328 • 1.76E-06 12 Or 

Fluoranthene 206440 6800 >, 0.000 Or 0.000 0.000 0.000 NA D -
Pyrene 1291XlO 5800 .':: 0.000 Or 0.000 NA D 

" 

CumulaHve S~e Soli Risk (1) = 0.000 0.000 0.040 0.273 0.000 0.000 0.001 0.009 0.000 0.007 0.030 0.032 0.000 0.000 0.030 8E-06 
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Pathways: Or = oral; De: Dermal; In = Inhalation; ? = not known. 

SUB AREA A4 - SUBSURFACE SOIL (> 5 FEET) 
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

" '~', 
Path- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER ways 

M D M D 
t r t , 

Site s t C I I 
toncen' s v t I V 

v (mg/kgr I t a I I 

0 IndusfrlalSRV dry sHeHQ n n WHOLE s n n 
Chemical CAS No. C (mg/kg) welgtil (I) g g ... DREN BONE CV/BlD CNS/PNS EVE IMMUN klDN LIVIGI PROSTATE tEPIC RESP SKIN SPLEEN THYROID BODY ElCt(l) I g g 

VOC? - Y Indicates that the contaminant Is considered volatile. 

(1) SIte Hazard QuOllenl (HQ) = S~e Exp09Jre Pc>nt Conc. x (SIlV HQ /SIlV), SIte ECR = SIte Exposure Point Concentration x (SRV ECR/SRV). 

Individual chenical specific HQ should not exceed 0.2 (except where noted). cumulative HI should not exceed 1 for each target endpoint. 

IndMdual excess lifetime cancer risk as wen as currulatlve excess lifetime cancet' risk should nat exceed 1 per 100.0)) (I.e .. 1 E-5). 

(2) ADREN • adrenal: BONE: CV /BID • cardiovascular/blood system; CNS/PNS • cenlral/penpneral nervous system: EVE: IMMUN· Immune system: KIDN - kidney; UV /GI • liver/gastrOintestinal system; 

PROST - prostrate; REPRO - reproductive system Ond. teratogenic/developmental effects); RESP - respiratory system: SKIN - skin Irritation or other effects; SPLEEN; THYROID; 

WHOLE BODY -Increased mortality. decreased growth rate. etc. I I 
NOTE: Nol Prot.cftv. 01 H6gh Short-t.nn ExpoMH •• SRV baled on 1h000-term workerlCencmo ( •. g .• COftihucHon work." uttHty worker, Icmdseaper, .Ic.) II 

IlgnffIcanlly lowe, than Ihe Indullrtal work., SRV pI' ... nled h .... I I I 
(3) Closs A - Known human carcinogen I I 

Closs B - Probobfe human carcinogen (81 -lIrrVted evidence In humans; B2 -Inadequate evidence In humans but adequate In animals) 

Closs C - Possible human carcinogen 

Class D • Nat CIa"lfIable 

NA • No EPA Classification Available, 
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NOTE:Based on UMITED muHlple pohtway exposure scenario (I.e .• lnddentiaiaoil/dust IngesHon. dermal contact qnd Inhokrtlon 01 outdoor dust and vapors). If -- -
mulllple contaminants are present cumulallve risk MUST be evaluated. Concems regarding ecological receptorl, vapOf mlgralfon. and Q!~ ~~ ..!!'~~ f-----. 
Impacts must be evaluated by other methods. I 

1---
I f--

Pathways: Or = oral; De= Dermal; In = Inhalation; ? = not known. .- f--
SUB AREA E - SUBSURFACE SOIL (> 5 FEET) 
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

Path- Path-

ways NONCANCER TARGET ENDPOINTS (2) - CANCER ways 

M D M D 

I I I I 

SHe s I C I I 
·Conee" s v I I V 

v (r'ngtkg) . I I a I I 

a Indu.trIaISRV dry SHeHQ n n WHOIf I n n 
Chemical CAS No. c (mgtkg) weight.·. (I) 9 9 ADREN BONE CV/8LD CNS/PNS EVE IMMUN KIDN LIV/GI PROSTATE REPOO RESP SKIN SP\£EN THYROID BODY ELCR(I) I 9 9 

Inorganlcs: 
Or 

Aluminum 7429905 100000 3961 0.008 In 0.008 0.008 NA NA 

Antlrilony 7440360 100 0.000 Or 0.000 0.000 NA NA 

Arsenic 7440382 25 1.8 0.005 In Or 0.005 0.005 0.005 7.20E-07 A Or 

Barium 7440393 12500 . 0.000 Or 0.000 0.000 NA NA 
Or 

Cadmium 7440439 250 0.000 Or 0.000 O.OOE+OO II De In . -
Or 

ChromkJmVl 18540299 425 10.2 0.005 Or 2.4OE-07 A De In 

Copper 7440508 9000 1 .. 8 0.000 In Or 0.000 NA 0 

Iron 7439896 <16000 1.soo :. 0.063 In Or NA NA 
, ":', 

Lead 7439921 700 7A.- 0.011 Or Based on blood lead levels. HQ > 1 blood lead leveis may exceed 10 ug/dl. NA 12 
In 

Manganese 7439965 5600 0.006 Or 0.006 NA 0 
7439976 

MerClJry (Inorganic: elemental and mercuric dllort 7487947 y 2 0.000 In Not Protective of High 0.000 0.000 Shott-tenn Exposure NA 0 

Melhyl Mercury 22967926 22 : 0.000 In Or 0.000 0.000 NA NA 

Or 
Nickel various 3000 0.000 In Or 0.000 O.OOE+OO A De In 

7440622 ., 
Vanadium 1314621 1340 23A.,:_ 0.003 In Or NA 0 

Vo/alile OrganIcs 
1.1 - Dlchloraethane 75343 y 55 ,,>,' "- 0.000 In 0.000 0.00E+00 C In 

1.2 - Dlctlloroelhylene (m~ed Isomers) 540590 y 22 .: /',"; 0.000 In 0.000 NA 0 
','l' 

Elhyl benzene 100414 y 200 ':cC: 0.000 In Based on Csat. If> 1 Indicates potential for tree product In 1011. NA 0 

Me1hyl e1hyl ketone (2-butonone) 78933 y 4JOO ';'\' 0.000 In Not Protective of High Short-tenn Exposure 0.000 NA 0 
Naphthalene 91203 y 28 0.000 In 0.000 0.000 0.000 NA 0 

I2t 
Tetrachloroethylene (PeE) 127184 y 131 0.000 In 0.000 0.000 0.000 0.00E+00 C In 

Toluene 108883 y 305 0.000 In 0.000 0.000 0.000 0.000 NA 0 

1,1.1 - Trichloroethane 71556 y .72 0.000 In 0.000 0.000 NA 0 
12/ 

Trlchloroelhylene (TeE) 79016 y 46 0.00E+00 C In .. -
Xylene, (",xed) 1330207 y 246 0.000 In 0.000 0.000 0.000 NA 0 

Polyaromallc Hydrocalboru r--Benza(a)pyrene equivalents (see BoP equlv. 

Calculation spreodsheeet) 50328 • 0.36 9_00E-07 12 Or 
Fluoranthene 206440 6800 0.000 Or 0.000 0.000 0.000 NA 0 

Pyrene 129000 saoo 0.000 Or 0.000 NA 0 
'; 

Cumulative SHe SaIl Risk (1) = 0.000 0.000 0.005 0.019 0.000 0_000 0.000 0.000 0.000 0.008 0.000 0.005 0.000 0.000 0.000 2E-06 

VOC? - V Indicates that the contaminant Is considered volatile. 
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Pathways: Or = oral; De: Dermot In = Inhalatlon; ? = not known. I -t-SUB AREA E - SUBSURFACE SOIL (> 5 FEET) -
Tier 2 Industrial Scenario Risk Evaluation (1999 Version) 

,< Path- Path-
ways NONCANCER TARGET ENDPOINTS (2) CANCER WCJYI 

M D M D 

,;' I r I r 
··Site s I C s I 

cOric:en s v I s v 

v (rrigtkg) I I a I I 

0 Indushlal SRY 'diy SHeHQ n n WHOl£ s n n 

ChemIcal CAS No. C (mgtkg) Welflli (1) II II ADREN BONE CV/IlD CNS/PNS EVE IMMUN KIDN LIV/GJ PROSTATE REPRO IESP SKIN SPlEEN THYROID BODY ELCR(I) S II II 

(I) SIte Hazard QuoHent (HQ) = S~e ExpOOJre Polnl Conc. x (SRV HQ /SIN). S~e ECR = SIte Exposure Point Concentration x (SRV ECR/SRV). 

Indlvlduol chenical specific HQ should not exceed 0.2 (except 'Nh8fe noted). cumulative HI should not exceed 1 for each torget endpoint. 

Individual excess lifetime cancer risk as well os cufTlJlatlve excess lifetime cancer risk should not exceed 1 per 100.(0) (l.e .• 1 E-5). 

(2) ADREN· adrenat BONE; CV/BLD· cordrovascularlblood system; CNS/PNS· central/penpheral nervoussystem; EYE; IMMUN • Immune system; KIDN· kidney; UV/GI·llver/gastrolntestlnal system; 

PROST· prostrate; REPRO - reproductive system Ond. teratogenic/developmental effects); RESP - respiratory system; SKIN • skin IrritatIon or other effect~ SPLEEN; THYROID; 

WHOLE BODY • Increased mortal~. decreased growth rate. etc. I I 
NOI'E: Not Prolecttv. 01 HIgh Short·term ExpoMM'. - SRV baled on Ihoft·ferm work.r lCenmto ( •. g .• eonatNeHon work.r. utMlty work .... landscaper •• 'e.) II 

significantly Iow.r than the InduaITlal work.r SlV pr ... ntec:l h ..... I I I I I 
(3) Class A - Known human carcinogen I I I I 

Cm 8 - Probable human corclnogen (81 - limited evidence In humans; 82 - Inadequate evidence In hurn:ms but adequate In animals) 

Class C - Possible human carcinogen 

Class D - Not Classifiable 

NA· No EPA Classification Available. 
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MINOR INFREQUENT CONSTRUCTION WORKERS 

SURFACE SOIL 



VF (m3/kg) = (O/C) x [(3.14 x D. x T) 1/2/(2 X Pb X D.)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E+01 2.65E-01 5.60E-03 2.15E+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E+01 1.BOE-01 4.10E-03 2.20E+03 

Ethyl benzene 7.50E-02 7.BOE-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91E+04 2.45E+02 1.61 E-05 1.51E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.BOE-06 4.3BE-05 4.50E+OO 2.25E-02 2.70E-05 1.53E+04 
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VF (m3/kg) = (O/C) x [(3.14 x De X T) 1/2/(2 X Pb X De)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m31 VF 

mol) (m3Ikg) 

Naphthalene S.90E·02 7.S0E·06 1.03E-OS 1.19E+03 S.96E+OO 4.83E-04 3.16E+04 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-OS 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.3SE+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E+02 1.2SE+OO 6.73E-03 3.S4E+03 
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Csat (mg/kg) = (S/pb) x [(Kd X Pb) + 8w + (H' x 8a)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mglkg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 
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Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + 8w + (H' x 80 )] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mgll) (atm-m3! (mg/kg) 

mol) 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1 ,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 . 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Cs 

(mg/kg) 

4620.00 

0.00 

3.50 

0.00 

0.00 

0.00 

0.00 

0.00 

2S.30 

0.00 

176.00 

10700.00 

0.00 

0.00 

3S7.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

21.20 

0.00 

4.15 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1NF 

(kglm3) 

1/PEF 

(kglm3) 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.B09SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.B09SE-09 

3.7SE-05 2.609SE-09 

2.B09SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.B09SE-09 

2.609SE-09 

4.B5E-04 2.609SE-09 

4.55E-04 2.609SE-09 

3.30E-04 2.609SE-09 

6.62E-07 2.609SE-09 

6.54E-05 2.609SE-09 

3.17E-05 2.609SE-09 

2.609SE-09 

EF 

(day/yr) 

SO 

SO 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

2.64E-06 25550 

O.OOE+OO 25550 

2.00E-09 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1.B2E-OS 25550 

O.OOE+OO 25550 

1.01 E-07 25550 

6.12E-06 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

2.21E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.21E-OS 

O.OOE+OO 

2.37E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(uglm3) 

9.44E-04 

O.OOE+OO 

7.15E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.7SE-06 

O.OOE+OO 

3.60E-05 

2.19E-03 

O.OOE+OO 

O.OOE+OO 

7.91E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.33E-OB 

O.OOE+OO 

S.4SE-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mglm3) (Carcin) (uglm3) 

Pyrene 0.00 4.46E-07 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 5.51E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 5.10E·04 2.609SE·09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 2.S3E-04 2.609SE-09 SO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Minor ''Istruction Worker - Sub Area E - Refined Analysis Pa9~ ., of 2 Q/12101 



Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical RID Ingestion Ingestion Ingestion Total Contact Dose Contact Total RIC AirConc Tolal Pathway 

(mglkg-d) (mg/kgld) AAF(a) HQ (mglkgld) AF(b) HQ (mglm3) (mglm3) HQ HQ 

Inorganlcs 

Aluminum 1.00E+00 2.89E-03 1.00 0.003 S8% 2.13E-OS 0.01 0.002 42% NA 2.64E-OB 0.005 

Antimony 4.00E-04 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.05 0.000 HDIVlO! 2.00E-04 O.OOE+OO 0.000 HDIV/O! 0.000 

Arsenic 3.ooE-04 2.19E-OB 1.00 0.007 80% 4.83E-07 0.90 0.002 20% S.OOE-04 2.00E-09 0.000 0% 0.009 

Barium 7.00E-02 O.ooE+OO 1.00 0.000 HDIV/O! O.OOE+OO O.OS 0.000 HDIVlO! S.OOE-04 O.ooE+OO 0.000 HDIV/O! 0.000 

Beryllium 2.00E-03 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.01 0.000 HDIVlO! 2.00E-OS O.OOE+OO 0.000 HDIV/O! 0.000 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 1.00 0.000 HDIVlO! 2.00E-04 O.OOE+OO 0.000 HDIV/O! 0.000 

Calcium NA O.OOE+OO NA NA NA NA NA 

Chromium III 1.ooE+00 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO O.OS 0.000 HDIV/O! NA O.OOE+OO 0.000 

Chromium VI S.OOE-03 1.77E-OS 1.00 0.004 21% 1.30E-OB O.OS 0.005 31% 2.00E-OB 1.B2E-08 0.008 48% 0.017 

Cobalt B.OOE-02 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.50 0.000 HDIVlO! 1.02E-03 O.OOE+OO 0.000 HDIV/O! 0.000 

Copper 3.70E-02 1.10E-04 1.00 0.003 89% 8. 1 OE-OB O.BO 0.000 11% NA 1.01E-07 0.003 

Iron 3.00E-01 B.70E-03 1.00 0.022 4.92E-04 O.OS 0.033 NA NA 0.055 

Lead NA O.OOE+OO 0.00 NA NA NA 0.00 NA NA NA NA 

Magnesium NA O.OOE+OO 0.00 HVALUE! HVALUE! HVALUE! 0.00 HVALUE! HVALUE! NA O.OOE+OO 

Manganese 4.70E-02 2.42E-04 1.00 O.OOS SO% 1.78E-OB O.OS 0.001 7% S.00E-05 2.21E-07 0.004 43% 0.010 

Mercury (inorganic) 3.ooE-04 O.ooE+OO 1.00 0.000 HDIVlO! O.OOE+oo 0.20 0.000 HDIVIOI 3.00E-04 O.OOE+OO 0.000 

Nickel 2.00E-02 O.OOE+OO 1.00 NA O.OS NA NA 

Polassium NA O.OOE+OO NA HVALUEI HVALUE! HVALUEI NA HVALUE! HVALUE! NA O.OOE+OO 

Selenium S.00E-03 O.OOE+OO 1.00 NA 0.90 NA NA 

Sodium NA O.OOE+OO NA HVALUE! HVALUE! HVALUEI NA HVALUE! HVALUE! NA O.ooE+OO 

Thallium 8.00E-OS O.ooE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIVlO! NA O.ooE+OO 0.000 

Vanadium 7.00E-03 1.33E-OS 1.00 0.002 58% 9.7BE-07 0.10 0.001 42% NA 1.21E-08 0.003 

Zinc 3.00E-Ol O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 2.BOE-06 1.00 2.48E-OB 0.80 NA 2.37E-09 

1,1 - Dichloroethane 1.00E-Ol O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIVlO! S.ooE-01 O.OOE+OO 0.000 HDIV/O! 0.000 

1,2 - Dichloroethylene (mixed isomers) 9.ooE-03 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIVIOI 3.S0E-02 O.OOE+OO 0.000 HDIV/O! 0.000 

Ethyl benzene 1.00E-Ol O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.85 0.000 HDIVlO! 1.00E+00 O.OOE+OO 0.000 HDIVlO! 0.000 

Fluoranthene 4.00E-02 O.OOE+OO 0.80 0.000 HDIVlO! O.OOE+OO 0.80 0.000 HDIVlO! 1.40E-Ol O.ooE+OO 0.000 HDIVlO! 0.000 

Methyl ethyl ketone (2-butanone) B.00E-01 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.90 0.000 HDIVlO! 1.00E+00 O.ooE+OO 0.000 HDIVlO! 0.000 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 0.80 0.000 HDIVlO! 3.00E-03 O.OOE+OO 0.000 HDIVlO! 0.000 

2-Nitroaniline S.70E-OS O.OOE+OO 1.00 0.000 HDIVlO! O.OOE+OO 1.00 0.000 HDIVlO! 2.00E-04 . O.OOE+OO 0.000 HDIVlO! 0.000 

Pyrene 3.00E-02 O.OOE+OO 0.80 0.000 HDIV/O! O.OOE+OO 0.80 0.000 HDIV/O! 1.10E-01 O.OOE+OO 0.000 HDIV/OI 0.000 

Tetrachloroethylene (PCE) 1.00E-02 O.ooE+OO 1.00 0.000 HDIV/O! O.ooE+OO 0.90 0.000 HDiV/O! 4.00E-Ol O.ooE+OO 0.000 HDIV/O! 0.000 

Toluene 2.00E-01 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIV/O! 4.ooE-01 O.OOE+OO 0.000 HDIVlO! 0.000 

1,1,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 HDIV/O! O.ooE+OO 0.90 0.000 HDIV/O! 1.ooE+00 O.OOE+OO 0.000 HDIV/O! 0.000 

Trichloroethylene (TCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xylenes (mixed) 2.ooE+00 O.OOE+OO 1.00 0.000 HDIV/O! O.OOE+OO 0.90 0.000 HDIV/OI 3.00E-01 O.OOE+OO 0.000 HDIVIO! 0.000 

SCREENING HI = 0.1 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 1.03E-03 1.00 7.S9E-06 0.01 NA 9.44E-04 

Antimony NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Arsenic 1.50 7.B3E-07 1.00 1.17E-06 BO% 1.73E-07 0.90 2.BBE-07 20% 4.00E-03 7.1SE-07 2.B6E-09 0% 1.46E-06 

Barium NA O.OOE+OO 1.00 O.OOE+OO 0.05- NA O.OOE+OO 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO HDIV/O! O.OOE+OO 

Cadmium NA O.OOE+OO 1.00 O.OOE+OO 1.00 1.BOE-03 O.OOE+OO O.OOE+OO HDIV/O! O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA ·O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Chromium VI NA 6.33E-OS 1.00 4.6SE-07 0.05 1.20E-02 5.7BE-06 6.94E-OB 100% 6.94E-OB 

Cobalt NA O.OOE+OO 1.00 O.OOE+OO 0.50 NA O.OOE+OO 

Copper NA 3.94E-05 1.00 2.B9E-06 0.60 NA 3.60E-05 

Iron NA 2.39E-03 1.00 1.76E-04 0.05 NA 2.19E-03 

Lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 HVALUE! 0.00 NA O.OOE+OO 

Manganese NA B.66E-OS 1.00 6.36E-07 0.05 NA 7.91E-05 

Mercury (inorganic) NA O.OOE+OO 1.00 O.OOE+OO 0.20 NA O.OOE+OO 

Nickel NA O.OOE+OO 1.00 NA 0.05 4.BOE-04 O.OOE+OO O.OOE+OO HDIV/o! O.OOE+OO 

Potassium NA O.OOE+OO NA HVALUE! NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 NA 0.90 NA O.OOE+OO 

Sodium NA O.OOE+OO NA HVALUE! NA NA O.OOE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Vanadium NA 4.74E-06 1.00 3.4BE-07 0.10 NA 4.33E-06 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.30 9.2BE-07 1.00 6.7BE-06 46% B.B7E-07 O.BO B.09E-06 54% 1.70E-03 B.4BE-07 1.44E-09 0% 1.49E-05 

1 ,1 - Dichloroethane 0.01 O.OOE+OO 1.00 O.OOE+OO HDIV/O! O.OOE+OO 0.90 O.OOE+OO HDIV/OI 1.60E-OS O.OOE+OO O.oOE+OO HDIV/oI O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+OO 0.B5 NA O.OOE+OO 

Fluoranthene NA O.OOE+OO O.BO O.OOE+OO O.BO NA O.OOE+OO 

Methyl ethyl ketone (2-butanone) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 

Naphthalene NA O.OOE+OO 1.00 O.pOE+OO O.BO NA O.ooE+OO 

2-Nitroaniline NA O.OOE+OO 1.00 O.OOE+OO 1.00 NA O.ooE+OO 

Pyrene NA O.OOE+OO O.BO O.OOE+OO O.BO NA O.OOE+OO 

Tetrachloroethylene (PCE) 0.05 O.ooE+OO 1.00 O.OOE+OO HDIVIOI O.OOE+OO 0.90 O.OOE+OO HDiV/O! 5.BOE-07 O.ooE+OO O.OOE+OO HDIV/o! O.OOE+OO 

Toluene NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.ooE+OO 

1,1,1 - Trichloroethane NA O.ooE+OO 1.00 O.ooE+OO 0.90 NA O.ooE+OO 

Trichloroethylene (TCE) 0.01 O.ooE+OO 1.00 O.OOE+OO HDIV/O! O.OOE+OO 0.90 O.OOE+OO HDIVlO! 1.70E-06 O.ooE+OO O.OOE+OO HDIVIOI O.ooE+OO 

Xylenes (mixed) NA O.ooE+OO 1.00 O.ooE+OO 0.90 NA O.ooE+OO 

ECR = Excess Cancer Risk 

TOTAL ECR = 2E-QS 

Minor' 'ruction Worker - Sub Area E - Refined AnalysiS Pa' . of1 9/12101 



MINOR INFREQUENT CONSTRUCTION WORKERS 

SUBSURFACE SOIL 



Intake (mg/kg-day) = (yS x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Subsurface Soil Ingestion 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Cs IR 

(mg/kg) (mg soil/d) 

S370 

105 

S.S 

327 

5.3 

114 

1290 

275000 

453 

20700 

0.14 

142 

32.9 

3.170 

34.000 

1.800 

140.000 

3500.000 

2.700 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

Minor construction Worker - Sub Area A3 
Refined Analysis - Subsurface Soil 

CF 

(kg/mg) 

1.00E-OS 

1.00E-OS 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1_00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

80 

80 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

80 

BO 

BO 

BO 

BO 

BO 

80 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

80 

80 

BO 

BO 

80 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25. 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

3.99E-03 

6.5BE-05 

4.13E-OS 

2.05E-04 

O.OOE+OO 

3.32E-OS 

O.OOE+OO 

O.OOE+OO 

7.14E-05 

O.OOE+OO 

B.OBE-04 

1.72E-01 

2.B4E-04 

O.OOE+OO 

1.30E-02 

B.77E-OB 

B.B9E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.0SE-05 

O.OOE+OO 

1.99E-OS 

2.13E-05 

1.13E-OS 

B.77E-05 

O.OOE+OO 

2.19E-03 

1.S9E-OS 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

1.42E-03 

2.35E-05 

1.4BE-06 

7.31E-05 

O.OOE+OO 

1.19E-OS 

O.OOE+OO 

O.OOE+OO 

2.55E-05 

O.OOE+OO 

2.B9E-04 

S.15E-02 

1.01E-04 

O.OOE+OO 

4.S3E-03 

3.13E-OB 

3.1BE-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.3SE-OS 

O.OOE+OO 

7.09E-07 

7.S0E-OS 

4.03E-07 

3. 13E-05 

O.OOE+OO 

7.83E-04 

S.04E-07 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Subsurface Soil In~estion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kglmg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Tetrachloroethylene (PCE) 1200.000 200 1.00E-06 1.00 SO 25 70 9125 7.51E-04 25550 2.6SE-04 

Toluene 190.000 200 1.00E-06 1.00 SO 25 70 9125 1.19E-04 25550 4.25E-05 

1,1,1 - Trichloroethane 2600.000 200 1.00E-06 1.00 SO 25 70 9125 1.63E-03 25550 5.S1E-04 

Trichloroethylene (TCE) 120.000 200 1.00E-06 1.00 SO 25 70 9125 7.51E-05 25550 2.6SE-05 

Xylenes (mixed) 580.000 200 1.00E-06 1.00 SO 25 70 9125 3.63E-04 25550 1.30E-04 

Minor construction Worker - Sub Area A3 
Refint l'Ialysis - Subsurface Soil Par 'of 2 9/12/01 



Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Subsurface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron· 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2·butanone) 

Naphthalene 

2·Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 - Trichloroethane 

Cs 

(mg/kg) 

S370.00 

105.00 

S.SO 

327.00 

0.00 

5.30 

0.00 

0.00 

114.00 

0.00 

1290.00 

275000.00 

453.00 

0.00 

20700.00 

0.14 

142.00 

0.00 

0.00 

0.00 

0.00 

32.90 

0.00 

3.17 

34·.00 

1.80 

140.00 

0.00 

3500.00 

2.70 

0.00 

0.00 

1200.00 

190.00 

2SOO.00 

Minor construction Worker - Sub Area A3 
Refined Analysis - Subsurface Soli 

SA 

(crn2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-OS 

1.00E·OS 

1.ooE·OS 

1.00E-OS 

1.ooE-OS 

1.00E-OS 

1.00E-OS 

1.00E·OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E·OS 

1.00E-OS 

1.00E·OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.ooE-OS 

1.ooE-OS 

1.00E-OS 

1.00E-OS 

1.ooE-OS 

1.00E-OS 

1.ooE-OS 

1.ooE-OS 

1.00E-OS 

1.ooE-OS 

1.ooE-OS 

1.00E-OS 

1.ooE-OS 

1.00E-OS 

1.ooE-OS 

1.ooE-OS 

AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.Q1 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 

0.05 
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EF 

(day/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 
70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125. 

9125 

9125 

9125· 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

2.93E-05 

4.83E-07 

9.11E-07 

1.51E-OS 

O.ooE+OO 

2.44E-07 

NA 

O.ooE+OO 

5.25E-OS 

O.ooE+OO 

5.94E-05 

1.27E-02 

NA 

#VALUEI 

9.53E-05 

3.22E-08 

NA 

#VALUEI 

NA 

#VALUEI 

O.ooE+OO 

1.51E-OS 

O.OOE+OO 

1.90E-OS 

7.82E-OS 

4.14E-07 

3.22E-05 

O.ooE+OO 

1.S1E-03 

S.21E-07 

O.ooE+OO 

O.ooE+OO 

2.7SE-04 

4.37E-05 

5.98E-04 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

1.05E-05 

1.73E-07 

3.25E-07 

5.38E-07 

O.OOE+OO 

8.71E-08 

NA 

O.ooE+OO 

1.87E-OS 

O.ooE+OO 

2.12E-05 

4.52E-03 

NA 

#VALUEI 

3.40E-05 

1.15E-08 

NA 

#VALUEI 

NA 

#VALUEI 

O.ooE+OO 

5.41E-07 

O.ooE+OO 

S.77E-07 

2.79E-OS 

1.48E-07 

1.15E-05 

O.ooE+OO 

5.75E-04 

2.22E-07 

O.ooE+OO 

O.ooE+OO 

9.8SE-05 

1.5SE-05 

2. 14E-04 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Subsurface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Trichloroethylene (TCE) 120,00 4900 1.00E-06 0,30 0,05 80 25 70 9125 2,76E-05 25550 9,86E-06 

Xylenes (mixed) 580,00 4900 1.00E-06 0,30 0.05 80 25 70 9125 1.33E-04 25550 4,nE-05 

Minor construction Worker - Sub Area A3 
Reflnr 'alysls - Subsurface Soli Pa of2 9112101 



"- r 

VF (m3/kg) = (O/C) x [(3.14 x D. x T)1I2/(2 X Pb X D.)] x 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (alm-m3/ VF 

mol) (m3Ikg) 

'norganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 2.1SE+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.BOE-01 4.10E-03 2.20E+03 

Ethyl benzene 7.S0E-02 7.BOE-06 1.11 E-03 2.00E+02 1.00E+oO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61 E-OS 1.S1E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.BOE-06 4.3BE-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.S3E+04 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E+03 S.96E+oO 4.B3E-04 3.16E+04 

Minor construction Worker - Sub Area A3 
Refined Analysis - Subsurface Soil Page 1 of 2 9/12101 



VF (m3/kg) = (O/C) x [(3.14 x DB X T) 1/2/(2 X Pb X DB)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.BOE+04 3.40E+02 1.10E-05 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 B.20E-06 1.7BE-03 2.70E+02 1.35E+OO 1.BOE-02 2.40E+03 

Toluene B.70E-02 B.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1,1,1 - Trichloroethane 7.BOE-02 B.BOE-06 3.11E-03 1.40E+02 7.00E-01 1.70E-02 1.B2E+03 

Trichloroethylene (TeE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.BOE-02 B.73E-06 B.1BE-04 2.50E+02 1.25E+OO 6.73E-03 3.54E+03 

Minor construction Worker - Sub Area A3 
Refin \nalysis - Subsurface Soil Par- "'\ of 2 c)112101 



, , / 

Csat (mg/kg) = (S/pb) x [(Kd X Pb) + ew + (H' x ea)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mgll) (atm-m31 (mglkg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a}pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 11 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

Minor construction Worker - Sub Area A3 
Refined Analysis - Subsurface Soil Page 1 of 2 9/12101 



Csat (mg/kg) = (S/pb) x [(Kd X Pb) + Sw + (H' x Sa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mg/kg) 

mol) 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 

Minor construction Worker - Sub Area A3 
Refin 'nalysis - Subsurface Soil Par .. of 2 'l/12101 



Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

OrganiCS 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Minor construction Worker - Sub Area A3 
Refined Analysis - Subsurface Soil 

Cs 

(mglkg) 

6370.00 

105.00 

6.60 

327.00 

0.00 

5.30 

0.00 

0.00 

1NF 

(kglm3) 

1/PEF 

(kglm3) 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

114.00 2.6098E-09 

0.00 2.6098E-09 

1290.00 2.6098E-09 

275000.00 2.6098E-09 

453.00 2.6098E-09 

0.00 2.6098E-09 

20700.00 2.6098E-09 

0.14 3.78E-05 2.6098E-09 

142.00 2.6098E-09 

0.00 2.6098E-09 

0.00 

0.00 

0.00 

32.90 

0.00 

3.17 

34.00 

1.80 

140.00 

0.00 

3500.00 

2.70 

0.00 

0.00 

4.65E-04 

4.55E-04 

3.30E-04 

6.62E-07 

6.54E-05 

3.17E-05 

4.46E-07 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

EF 

(day/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 
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ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

3.64E-06 25550 

6.01 E-08 25550 

3.78E-09 25550 

1.87E-07 25550 

O.OOE+OO 25550 

3.03E-09 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

6.52E-08 

O.OOE+OO 

7.38E-07 

1.57E-04 

2.59E-07 

O.OOE+OO 

1.18E-05 

1.16E-06 

8.12E-08 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1.88E-08 25550 

O.OOE+OO 25550 

1.81 E-09 

3.47E-03 

1.80E-04 

1.01 E-02 

O.OOE+OO 

5.01E-02 

1.87E-05 

O.OOE+OO 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(uglm3) 

1.30E-03 

2.15E-05 

1.35E-06 

6.68E-05 

O.OOE+OO 

1.08E-06 

O.OOE+OO 

O.OOE+OO 

2.33E-05 

O.OOE+OO 

2.64E-04 

5.62E-02 

9.25E-05 

O.OOE+OO 

4.23E-03 

4.14E-04 

2.90E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

6.72E-06 

O.OOE+OO 

6.48E-07 

1.24E+OO 

6.42E-02 

3.61E+OO 

O.OOE+OO 

1.79E+01 

6.70E-03 

O.OOE+OO 

O.OOE+OO 

9/12101 



Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Tetrachloroethylene (PCE) 1200.00 4.17E-04 2.609SE-09 SO 25 9125 1.10E-01 25550 3.92E+01 

Toluene 190.00 3.79E-04 2.609SE-09 SO 25 9125 1.5SE-02 25550 5.64E+OO 

1,1,1 - Trichloroethane 2600.00 5.51E-04 2.609SE-09 SO 25 9125 3.14E-01 25550 1.12E+02 

Trichloroethylene (TCE) 120.00 5.10E-04 2.609SE-09 SO 25 9125 1.34E-02 25550 4.79E+OO 

Xylenes (mixed) 5S0.00 2.S3E-04 2.609SE-09 SO 25 9125 3.59E-02 25550 1.2SE+01 

Minor construction Worker - Sub Area A3 
Refin' ' nalysis - Subsurface Soil Par of2 '/12101 



Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 

Oral 

Chemical RID 

(mglkg-d) 

Inorganlcs 

Aluminum 1.00E+00 

Antimony 4.00E-04 

Arsenic 3.00E-04 

Barium 7.00E-02 

Beryllium 2.00E-03 

Cadmium 1.00E-03 

Calcium NA 

Chromium III 1.00E+00 

Chromium VI S.OOE-03 

Cobalt 6.00E-02 

Copper 3.70E-02 

Iron 3.00E-Ol 

Lead NA 

Magnesium NA 

Manganese 4.70E-02 

Mercury (inorganic) 3.00E-04 

Nickel 2.00E-02 

Potassium NA 

Selenium S.OOE-03 

Sodium NA 

Thallium 8.001:-OS 

Vanadium 7.00E-03 

Zinc 3.00E-Ol 

Organics 

Benzo(a)pyrene Equivalents NA 

1,1 - Dichloroethane 1.00E-Ol 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 

Ethyl benzene 1.00E-Ol 

Fluoranthene 4.00E-02 

Methyl ethyl ketone (2-butanone) 6.00E-Ol 

Naphthalene 2.00E-02 

2-Nitroaniline S.70E-OS 

Pyrene 3.00E-02 

Tetrachloroethylene (PCE) 1.00E-02 

Toluene 2.00E-Ol 

1,1,1 - Trichloroethane 2.00E-02 

Trichloroethylene (TCE) NA 

Xylenes (mixed) 2.00E+00 

Minor construction Worker· Sub Area A3 
Refined Analysis· Subsurface Soli 

Soil 

Ingestion 

(mglkgld) 

3.99E-03 

6.S8E-OS 

4.13E-06 

2.0SE-04 

O.OOE+OO 

3.32E-06 

O.OOE+OO 

O.OOE+OO 

7. 14E-OS 

O.OOE+OO 

8.08E-04 

1.72E-Ol 

2.84E-04 

O.OOE+OO 

1.30E-02 

8.77E-08 

8.89E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.06E-OS 

O.OOE+OO 

1.99E-06 

2. 13E-OS 

1.13E-06 

8.77E-OS 

O.OOE+OO 

2.19E-03 

1.69E-06 

O.OOE+OO 

O.OOE+OO 

7.S1E-04 

1.19E--04 

1.63E-03 

7.S1E-OS 

3.63E-04 

Soil Soil % Dermal 

Ingestion Ingestion Total Contact 

AAF(a) HO (mg/kgld) 

1.00 0.004 S8% 2. 93E-OS 

1.00 0.164 87% 4.83E-07 

1.00 0.014 80% 9.11E-07 

1.00 0.003 78% 1.SlE-06 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 0.003 93% 2.44E-07 

NA NA 

1.00 0.000 #DIVlO! O.OOE+OO 

1.00 0.014 21% S.2SE-06 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 0.022 89% S.94E-OS 

1.00 0.S74 1.27E-02 

0.00 NA NA NA 

0.00 #VALUE! #VALUEI #VALUEI 

1.00 0.276 SO% 9.S3E-OS 

1.00 0.000 3S% 3.22E-08 

1.00 NA 

NA #VALUEI #VALUEI #VALUEI 

1.00 NA 

NA #VALUEI #VALUE! #VALUE! 

1.00 0.000 #DIV/OI O.OOE+OO 

1.00 0.003 S8% 1.S1E-06 

1.00 O.OOE+OO 

1.00 1.90E-06 

1.00 0_000 3% 7.82E-06 

1.00 0.000 2% 4.14E-07 

1.00 0.001 8% 3.22E-OS 

0.80 0.000 #DIV/O! O.OOE+OO 

1.00 0.004 6% 1.61E-03 

1.00 0.000 1% 6.21E-07 

1.00 0.000 #DIVlO! O.OOE+OO 

0.80 0.000 #DIV/O! O.OOE+OO 

1.00 0.07S 20% 2.76E-04 

1.00 0.001 1% 4.37E-OS 

1.00 0.081 19% S.98E-04 

1.00 2.76E-OS 

1.00 0.000 0% 1.33E-04 

Page 1 of 1 

Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Dose Contact Total RIC AirConc Total Pathway 

AF(b) HO (mglm3) (mglm3) HO HO 

0.01 0.003 42% NA 3.64E-06 0.007 

O.OS 0.024 13% 2.00E-04 6.01E-08 0.000 0% 0.189 

0.90 0.003 20% S.00E-04 3.78E-09 0.000 0% 0.017 

O.OS 0.000 12% S.OOE-04 1.87E-07 0.000 10% 0.004 

0.01 0.000 #DIVIOI 2.00E-OS O.OOE+OO 0.000 #DIV/O! 0.000 

1.00 0.000 7% 2.00E-04 3.03E-09 0.000 0% 0.004 

NA NA NA 

O.OS 0.000 #DIVlO! NA O.OOE+OO 0.000 

O.OS 0.021 31% 2.00E-06 6.S2E-08 0.033 48% 0.068 

O.SO 0.000 #DIV/O! 1.02E-03 O.OOE+OO 0.000 #DIVlO! 0.000 

0.60 0.003 11% NA 7.38E-07 0.02S 

O.OS 0.844 NA NA 1.418 

0.00 NA NA NA NA 

0.00 #VALUE! #VALUEI NA O.OOE+OO 

O.OS 0.041 7% S.OOE-OS 1.18E-OS 0.237 43% O.S53 

0.20 0_001 6S% 3.00E-04 1.16E-06 0.001 

O.OS NA NA 

NA #VALUEI #VALUEI NA O.OOE+OO 

0.90 NA NA 

NA #VALUEI #VALUE! NA O.OOE+OO 

0.90 0.000 #DIV/OI NA O.OOE+OO 0.000 

0.10 0.002 42% NA 1.88E-08 0.005 

0.30 NA O.OOE+OO 

0.80 NA 1.81E-09 

0.90 0.000 1% S.OOE-Ol 3.47E-03 0.007 96% 0_007 

0.90 0.000 1% 3.S0E-02 1.80E-04 O.OOS 97% 0.005 

0.8S 0.000 3% 1.00E+00 1.01E-02 0.010 89% 0.011 

0.80 0.000 #DIVlO! 1.40E-01 O.OOE+OO 0.000 #DIV/O! 0.000 

0.90 0.003 S% 1.00E+00 S.01E-02 0.050 88% 0.OS7 

0.80 0.000 1% 3.00E-03 1.87E-OS 0.006 98% 0.006 

1.00 0.000 #DIVlO! 2.00E-04 O.OOE+OO 0.000 #DIVlO! 0_000 

0.80 0.000 #DIVlO! 1.10E-Ol O.OOE+OO 0.000 #DIV/O! 0.000 

0.90 0.031 8% 4.00E-Ol 1.10E-Ol 0.274 72% 0.380 

0.90 0.000 1% 4.00E-Ol 1.S8E-02 0.039 98% 0.040 

0.90 0.033 8% 1.00E+00 3.14E-Ol 0.314 73% 0.429 

0.90 NA 1.34E-02 

0.90 0.000 0% 3.00E-Ol 3.S9E-02 0.120 100% 0.120 

SCREENING HI = 3.3 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkgld) AAF ECR (mglkgld) AF{b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 1.42E-03 1.00 1.0SE-OS 0.01 NA 1.30E-03 

Antimony NA 2.3SE-DS 1.00 1.73E-07 O.OS NA 2.1SE-OS 

Arsenic 1.S0 1.4BE-06 1.00 2.21E-OS BO% 3.2SE-07 0.90 S.42E-07 20% 4.00E-D3 1.3SE-OS S.39E-09 0% 2.7SE-Q6 

Barium NA 7.31E-OS 1.00 S.3BE-07 O.OS NA S.SBE-OS 

Beryllium NA O.OOE+oo 1.00 O.ooE+oo 0.01 2.40E-03 O.OOE+oo O.OOE+oo #DIV/O! O.OOE+oo 

Cadmium NA 1.19E-OS 1.00 B.71E-DB 1.00 1.BOE-03 1.0BE-Q6 1.9SE-D9 100% 1.9SE-D9 

Calcium NA O.OOE+oo NA NA NA NA O.OOE+oo 

Chromium III NA O.OOE+oo 1.00 O.OOE+oo O.OS NA O.OOE+oo 

Chromium VI NA 2.SSE-DS 1.00 1.B7E-OS O.OS 1.20E-D2 2.33E-OS 2.79E-D7 100% 2.79E-D7 

Cobalt NA O.OOE+oo 1.00 O.OOE+oo O.SO NA O.OOE+oo 

Copper NA 2.B9E-D4 1.00 2.12E-OS O.SO NA 2.64E-04 

Iron NA S.lSE-D2 1.00 4.S2E-03 O.OS NA S.S2E-02 

Lead NA 1.01E-04 0.00 NA 0.00 NA 9.2SE-DS 

Magnesium NA O.OOE+oo 0.00 NVALUE! 0.00 NA O.ooE+oo 

Manganese NA 4.S3E-03 1.00 3.40E-OS O.OS NA 4.23E-03 

Mercury (inorganic) NA 3.13E-OB 1.00 1.1SE-OB 0.20 NA 4.14E-04 

Nickel NA 3.1BE-OS 1.00 NA O.OS 4.BOE-04 2.90E-OS 1.39E-OB 100% 1.39E-DB 

Potassium NA O.OOE+oo NA NVALUE! NA NA O.OOE+oo 

Selenium NA O.OOE+oo 1.00 NA 0.90 NA O.OOE+oo 

Sodium NA O.OOE+oo NA NVALUEI NA NA O.OOE+oo 

Thallium NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Vanadium NA 7.3SE-OS 1.00 S.41E-07 0.10 NA S.72E-06 

Zinc NA O.OOE+oo 1.00 O.OOE+oo 0.30 NA O.OOE+oo 

Organics 

Benzo{a)ryrene Equivalents 7.30 7.09E-07 1.00 S. 1 BE-OS 4S% S.77E-07 O.BO S.lBE-DS 54% 1.70E:03 S.4BE-D7 1.10E-09 0% 1.14E-DS 

1,1 - Dichloroethane 0.01 7.S0E-OS 1.00 4.33E-OB 2% 2.79E-OS 0.90 1.77E-OB 1% 1.S0E-DS 1.24E+00 1.9BE-Q6 97% 2.04E-Q6 

1,2 - Dichloroethylene (mixed isomers) NA 4.03E-07 1.00 1.4BE-07 0.90 NA S.42E-02 

Ethyl benzene NA 3.13E-OS 1.00 1.1SE-OS O.BS NA 3.S1E+00 

Fluoranthene NA O.OOE+oo O.BO O.OOE+oo O.BO NA O.ooE+oo 

Methyl ethyl ketone (2-butanone) NA 7.B3E-D4 1.00 S.7SE-04 0.90 NA 1.79E+Ol 

Naphthalene NA S.04E-07 1.00 2.22E-07 O.BO NA S.70E-03 

2-Nitroaniline NA O.OOE+oo 1.00 O.OOE+oo 1.00 NA O.OOE+oo 

Pyrene NA O.OOE+oo O.BO O.OPE+oo O.BO NA O.OOE+oo 

Tetrachloroethylene (PCE) O.OS 2.SBE-D4 1.00 1.40E-OS 33% 9.BSE-OS 0.90 S.70E-06 13% S.BOE-07 3.92E+Ol 2.27E-OS 54% 4.24E-DS 

Toluene NA 4.2SE-DS 1.00 1.SSE-OS 0.90 NA S.64E+oo 

1,1,1 - Trichloroethane NA S.B1E-D4 1.00 2.14E-04 0.90 NA 1.12E+02 

Trichloroethylene (TCE) 0.01 2.S8E-DS 1.00 2.9SE-07 3% 9.8SE-OS 0.90 1.21E-07 1% 1.70E-Q6 4.79E+00 8.14E-Q6 9S% B.56E-Q6 

Xylenes (mixed) NA 1.30E-D4 1.00 4.77E-OS 0.90 NA 1.2BE+Ol 

ECR = Excess Cancer Risk 

TOTAL ECR= 7E-OS 

Minor construction Worker - Sub Area A3 
Refine' 'lysis - Subsurface Soli Pa 1)f 1 9/12101 



Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Subsurface Soil Ingestion 

Cs IR CF FI EF 

(d/yr) Chemical (mg/kg) (mg soil/d) (kg/mg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

3160 

11.4 

38.3 

13.8 

37.3 

18600 

4.1 

5950 

23 

0.704 

0.92 

1.1 

Pyrene 0.93 

Minor construction Worker - Sub Area A4 
Refined Analysis - Subsurface Soil 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

1.00 80 

1.00 80 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25. 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

1.98E-03 

O.OOE+OO 

7.14E-06 

2.40E-05 

O.OOE+OO 

O.OOE+oO 

O.OOE+OO 

O.OOE+OO 

8.64E-06 

O.OOE+OO 

2.34E-05 

1.16E-02 

2.57E-06 

O.OOE+OO 

3.73E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.44E-05 

O.OOE+OO 

4.41 E-07 

O.OOE+OO 

5.76E-07 

O.OOE+OO 

6.89E-07 

O.OOE+OO 

6.89E-07 

O.OOE+OO 

5.82E-07 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mg/kg-d) 

7.07E-04 

O.OOE+OO 

2.55E-06 

8.57E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

3.09E-06 

O.OOE+OO 

8.34E-06 

4.16E-03 

9. 17E-07 

O.OOE+OO 

1.33E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.14E-06 

O.OOE+OO 

1.57E-07 

O.OOE+OO 

2.06E-07 

O.OOE+OO 

2.46E-07 

O.OOE+OO 

2.46E-07 

O.OOE+OO 

2.08E-07 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Subsurface Soil Ingestion 

Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Tetrachloroethylene (PCE) 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 200 1.00E-OS 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 200 1.00E-OS 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 6.1 200 1.00E-OS 1.00 80 25 70 9125 3.82E-06 25550 1.3SE-OS 

Xylenes (mixed) 28 200 1.00E-OS 1.00 80 25 70 9125 1.75E-05 25550 S.2SE-OS 

Minor construction Worker - Sub Area A4 
Refin' 1alysis - Subsurface Soil Pa' of 2 1/12101 



Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Subsurface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

. Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluorantilene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 - Trichloroethane 

Cs 

(mglkg) 

3160.00 

0.00 

11.40 

3S.30 

0.00 

0.00 

0.00 

0.00 

13.S0 

0.00 

37.30 

lS600.00 

4.10 

0.00 

5950.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

23.00 

0.00 

0.70 

0.00 

0.92 

0.00 

1.10 

0.00 

1.10 

0.00 

0.93 

0.00 

0.00 

0.00 

Minor construction Worker - Sub Area A4 
Refined Analysis - Subsurface Soli 

SA 

(crn2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.D1 

NA 

0.01 

0.D1 

0.01 

0.01 

0.D1 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.D1 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 

0.05 
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EF 

(day/yr) 

SO 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 
so 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg-d) 

1.45E-05 

O.OOE+OO 

1.57E-06 

1.76E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

6.35E-07 

O.OOE+OO 

1.72E-06 

S.56E-04 

NA 

#VALUEI 

2.74E-05 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

1.06E-06 

O.OOE+OO 

4.21E-07 

O.OOE+OO 

2.12E-07 

O.OOE+OO 

6.5SE-07 

O.OOE+OO 

2.53E-07 

O.OOE+OO 

4.2SE-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

·25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

5.19E-06 

O.OOE+OO 

5.62E-07 

6.30E-OS 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

2.27E-07 

O.OOE+OO 

6.13E-07 

3.06E-04 

NA 

#VALUEI 

9.7SE-06 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUE! 

O.OOE+OO 

3.7SE-07 

O.OOE+OO 

1.50E-07 

O.OOE+OO 

7.56E-OS 

O.OOE+OO 

2.35E-07 

O.OOE+OO 

9.04E-OS 

O.OOE+OO 

1.53E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Subsurface Soil 

Cs SA CF AF ASS EF ED sw AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (daylyr) (years) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg-d) 

Trichloroethylene (TCE) S.10 4900 LOOE·OS 0.30 0.05 80 25 70 9125 1.40E-OS 25550 5.01E-07 

Xylenes (mixed) 28.00 4900 1.00E-OS 0.30 0.05 80 25 70 9125 S.44E-OS 25550 2.30E-OS 

Minor construction Worker - Sub Area A4 
Refln lalysls - Subsurface Soli Pr 'of 2 9/12101 





VF (m3/kg) = (O/C) x [(3.14 x Da x T)1121(2 X PbX Da)] X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m31 VF 

mol) (m3/kg) 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E·02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-OS 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.3SE+OO 1.80E-02 2.40E+03 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11E-03 1.40E+02 7.00E-01 1.70E-02 1.82E+03 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E+02 1.2SE+OO 6.73E-03 3.S4E+03 

Minor construction Worker - Sub Area A4 
Refin \nalysis - Subsurface Soil Par ... of 2 1/12101 



/ 

Csat (mg/kg) = (S/pb) x [(Kd X Pb) + Sw + (H' x Sa)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mglkg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.1DE-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

Minor construction Worker - Sub Area A4 
Refined Analysis - Subsurface Soil Page 1 of 2 9/12101 



Csat (mg/kg) = (S/Pb) x [(Kd x Pb) + Sw + (H' x Sa)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mg/kg) 

mol) 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1 11 11 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 

Minor construction Worker - Sub Area A4 
Refill \nalysis - Subsurface Soil Par "'\ of 2 ~/12101 



Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Minor construction Worker - Sub Area A4 
Refined Analysis - Subsurface Soil 

Cs 

(mg/kg) 

3160.00 

0.00 

11.40 

3S.30 

0.00 

0.00 

0.00 

0.00 

13.S0 

0.00 

37.30 

1S600.00 

4.10 

0.00 

5950.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

23.00 

0.00 

0.70 

0.00 

0.92 

0.00 

1.10 

0.00 

1.10 

0.00 

0.93 

1NF 

(kglm3) 

1/PEF 

(kglm3) 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

EF 

(day/yr) 

3.7SE-05 2.609SE-09 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

4.65E-04 

4.55E-04 

3.30E-04 

6.62E-07 

6.54E-05 

3.17E-05 

4.46E-07 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 

2.609SE-09 
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SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

AT 

(days) 

(Carcin) 

1.S1 E-06 25550 

O.OOE+OO 25550 

6.52E-09 25550 

2.19E-OS 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

7.S9E-09 25550 

O.OOE+OO 25550 

2.13E-OS 25550 

1.06E-05 

2.35E-09 

O.OOE+OO 

3.40E-06 

O.OOE+OO 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1.32E-OS 25550 

O.OOE+OO 25550 

4.03E-10 

O.OOE+OO 

9.1SE-05 

O.OOE+OO 

1.60E-07 

O.OOE+OO 

7.64E-06 

O.OOE+OO 

9.15E-OS 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(uglm3) 

6.46E-04 

O.OOE+OO 

2.33E-06 

7.S2E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.S2E-06 

O.OOE+OO 

7.62E-06 

3.S0E-03 

S.3SE-07 

O.OOE+OO 

1.22E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.70E-06 

O.OOE+OO 

1.44E-07 

O.OOE+OO 

3.2SE-02 

O.OOE+OO 

5.72E-05 

O.OOE+OO 

2.73E-03 

O.OOE+OO 

3.27E-05 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 
Cs 1NF 1/PEF EF ED AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (ugim3) 

Tetrachloroethylene (PCE) 0.00 4.17E-04 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 3.79E-04 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+oO 

1,1,1 - Trichloroethane 0.00 5.51 E-04 2.609BE-09 BO 25 9125 O.OOE+OO 25550 O.OOE+oO 

Trichloroethylene (TCE) 6.10 5.10E-04 2.609BE-09 BO 25 9125 6.B2E-04 25550 2.44E-01 

Xylenes (mixed) 2B.00 2.B3E-04 2.609BE-09 BO 25 9125 1.73E-03 25550 6.19E-01 

Minor construction Worker - Sub Area A4 
Refir \nalysis - Subsurface Soil Par- ... of 2 9/12101 



Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral 

Chemical RID 

(mglkg-d) 

Inorganlcs 

Aluminum 1.00E+00 

Antimony 4.00E-04 

Arsenic 3.00E-04 

Barium 7.00E-02 

Beryllium 2.00E-03 

Cadmium 1.00E-03 

Calcium NA 

Chromium III 1.00E+00 

Chromium VI S.00E-03 

Cobalt 6.00E-02 

Copper 3.70E-02 

Iron 3.00E-Ol 

Lead NA 

Magnesium NA 

Manganese 4.70E-02 

Mercury (inorganic) 3.00E-04 

Nickel 2.00E-02 

Potassium NA 

Selenium S.OOE-03 

Sodium NA 

Thallium 8.00E-OS 

Vanadium 7.00E-03 

Zinc 3.00E-Ol 

Organics 

Benzo(a)pyrene Equivalents NA 

1,1 - Dichloroethane 1.00E-Ol 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 

Ethyl benzene 1.00E-Ol 

Fluoranthene 4.00E-02 

Methyl ethyl ketone (2-butanone) 6.00E-Ol 

Naphthalene 2.00E-02 

2-Nitroaniline S.70E-OS 

Pyrene 3.00E-02 

Tetrachloroethylene (PCE) 1.00E-02 

Toluene 2.00E-Ol 

1,1,1 - Trichloroethane 2.00E-02 

Trichloroethylene (TCE) NA 

Xylenes (mixed) 2.00E+00 

Minor construction Worker - Sub Area A4 
Refined Analysis - Subsurface Soli 

Soil Soil 

Ingestion Ingestion 

(mglkg/d) AAF(a) 

1.9BE-03 1.00 

O.OOE+OO 1.00 

7.14E-06 1.00 

2.40E-OS 1.00 

O.OOE+OO 1.00 

O.OOE+OO 1.00 

O.OOE+OO NA 

O.OOE+OO 1.00 

B.64E-06 1.00 

O.OOE+OO 1.00 

2.34E-OS 1.00 

1.16E-02 1.00 

2.S7E-06 0.00 

O.OOE+OO 0.00 

3.73E-03 1.00 

O.OOE+OO 1.00 

O.OOE+OO 1.00 

O.OOE+OO NA 

O.OOE+OO 1.00 

O.OOE+OO NA 

O.OOE+OO 1.00 

1.44E-OS 1.00 

O.OOE+OO 1.00 

4.41E-07 1.00 

O.OOE+OO 1.00 

S.76E-07 1.00 

O.OOE+OO 1.00 

6.B9E-07 O.BO 

O.OOE+OO 1.00 

6.B9E-07 1.00 

O.OOE+OO 1.00 

S.B2E-07 O.BO 

O.OOE+OO 1.00 

O.OOE+OO 1.00 

O.OOE+OO 1.00 

3.B2E-06 1.00 

1.7SE-OS 1.00 

Soil % Dennal 

Ingestion Total Contact 

HO (mglkg/d) 

0.002 SB% 1.4SE-OS 

0.000 IIDIV/O! O.OOE+OO 

0.024 BO% 1.S7E-06 

0.000 7B% 1.76E-07 

0.000 IIDIV/O! O.OOE+OO 

0.000 IIDIV/O! O.OOE+OO 

NA 

0.000 IIDIVlO! O.OOE+OO 

0.002 21% 6.3SE-07 

0.000 IIDIVlO! O.OOE+OO 

0.001 B9% 1.72E-06 

0.039 B.S6E-04 

NA NA NA 

IIVALUE! IIVALUE! IIVALUEI 

0.079 SO% 2.74E-OS 

0.000 IIDIV/O! O.OOE+OO 

NA 

IIVALUE! IIVALUE! /lVALUEI 

NA 

/lVALUE! IIVALUE! /lVALUE! 

0.000 IIDIVlO! O.OOE+OO 

0.002 SB% 1.06E-06 

O.OOE+OO 

4.21E-07 

0.000 /lDIV/O! O.OOE+OO 

0.000 2% 2.12E-07 

0.000 IIDIVIOI O.OOE+OO 

0.000 39% 6.SBE-07 

0.000 IIDIV/O! O.OOE+OO 

0.000 1% 2.S3E-07 

0.000 IIDIVlO! O.OOE+OO 

0.000 4S% 4.2BE-07 

0.000 IIDIVlO! O.OOE+OO 

0.000 IIDIVlO! O.OOE+OO 

0.000 IIDIVlO! O.OOE+OO 

1.40E-06 

0.000 0% 6.44E-06 
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Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Dose Contact Total RIC AirConc Total Pathway 

AF(b) HO (mg/m3) (mg/m3) HO HO 

0.01 0.001 42% NA 1.B1E-06 0.003 

O.OS 0.000 IIDIVlO! 2.00E-04 O.OOE+OO 0.000 IIDIV/O! 0.000 

0.90 0.006 20% S.OOE-04 6.S2E-09 0.000 0% 0.030 

O.OS 0.000 12% S.OOE-04 2.19E-OB 0.000 10% 0.000 

0.01 0.000 IIDIV/O! 2.00E-OS O.OOE+OO 0.000 IIDIV/O! 0.000 

1.00 0.000 IIDIVlO! 2.00E-04 O.OOE+OO 0.000 IIDIV/O! 0.000 

NA NA NA 

O.OS 0.000 IIDIV/OI NA O.OOE+OO 0.000 

O.OS 0.003 31% 2.00E-06 7.B9E-09 0.004 4B% 0.008 

O.SO 0.000 IIDIVlO! 1.02E-03 O.OOE+OO 0.000 IIDIVlO! 0.000 

0.60 0.000 11% NA 2.13E-OB 0.001 

O.OS 0.OS7 NA NA 0.096 

0.00 NA NA NA NA 

0.00 IIVALUE! IIVALUE! NA O.OOE+OO 

O.OS 0.012 7% S.OOE-OS 3.40E-06 0.068 43% 0.lS9 

0.20 0.000 IIDIVlO! 3.00E-04 O.OOE+OO 0.000 

O.OS NA NA 

NA /lVALUE! /lVALUEI NA O.OOE+OO 

0.90 NA NA 

NA IIVALUEI /lVALUE! NA O.OOE+OO 

0.90 0.000 IIDIVIOI NA O.OOE+OO 0.000 

0.10 0.002 42% NA 1.32E-OB 0.004 

0.30 NA O.OOE+OO 

O.BO NA 4.03E-l0 

0.90 0.000 IIDIV/O! S.OOE-Ol O.OOE+OO 0.000 /lDIVIOI 0.000 

0.90 0.000 1% 3.S0E-02 9.1BE-OS 0.003 97% 0.003 

O.BS 0.000 IIDIV/O! 1.00E+00 O.OOE+OO 0.000 IIDIV/o! 0.000 

O.BO 0.000 SB% 1.40E-Ol 1.60E-07 0.000 3% 0.000 

0.90 0.000 /lDIV/O! 1.00E+00 O.OOE+OO 0.000 IIDIV/OI 0.000 

O.BO 0.000 1% 3.00E-03 7.64E-06 0.003 9B% 0.003 

1.00 0.000 /lDIV/O! 2.00E-04 O.OOE+OO 0.000 IIDIV/O! 0.000 

O.BO 0.000 S2% 1.10E-Ol 9.1SE-OB 0.000 2% 0.000 

0.90 0.000 IIDIV/O! 4.00E-Ol O.OOE+OO 0.000 /lDIVlO! 0.000 

0.90 0.000 IIDIV/OI 4.00E-Ol O.OOE+OO 0.000 IIDIVlO! 0.000 

0.90 0.000 IIDIV/O! 1.00E+00 O.OOE+OO 0.000 IIDIVlO! 0.000 

0.90 NA 6.B2E-04 

0.90 0.000 0% 3.00E-Ol 1.73E-03 0.006 100% 0.006 

SCREENING HI = 0.3 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 
Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mgl1<g-d)-l (mgl1<g/d) AAF ECR (mgl1<g/d) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 7.07E-Q4 1.00 S.19E-06 0.01 NA 6.46E-Q4 

Antimony NA O.OOE+OO 1.00 O.OOE+OO O.OS NA O.OOE+OO 

Arsenic 1.S0 2.SSE-06 1.00 3.B2E-06 BO% S.62E-07 0.90 9.37E-07 20% 4.00E-03 2.33E-06 9.32E-09 0% 4.77E-06 

Barium NA B.S7E-06 1.00 6.30E-OB O.OS NA 7.B2E-06 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO HDIV/o! O.OOE+OO 

Cadmium NA O.OOE+OO 1.00 O.OOE+OO 1.00 1.BOE-03 O.OOE+OO O.OOE+OO HDIV/O! O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+OO O.OS NA O.OOE+OO 

Chromium VI NA 3.09E-06 1.00 2.27E-07 O.OS 1.20E-02 2.B2E-06 3.3SE-oB 100% 3.3SE-OS 

Cobalt NA O.OOE+OO 1.00 O.OOE+OO O.SO NA O.OOE+OO 

Copper NA B.34E-06 1.00 6.13E-07 0.60 NA 7.62E-06 

Iron NA 4.16E-03 1.00 3.06E-04 O.OS NA 3.SOE-03 

Lead NA 9.17E-07 0.00 NA 0.00 NA B.3SE-07 

Magnesium NA O.OOE+OO 0.00 HVALUE! 0.00 NA O.OOE+OO 

Manganese NA 1.33E-03 1.00 9.7BE-06 O.OS NA 1.22E-03 

Mercury (inorganic) NA O.OOE+OO 1.00 O.OOE+OO 0.20 NA O.OOE+OO 

Nickel NA O.OOE+OO 1.00 NA O.OS 4.BOE-Q4 O.OOE+OO O.OOE+OO HDIV/O! O.OOE+OO 

Potassium NA O.OOE+OO NA HVALUE! NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 NA 0.90 NA O.OOE+OO 

Sodium NA O.OOE+OO NA HVALUEI NA NA O.OOE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Vanadium NA S.14E-06 1.00 3.7SE-07 0.10 NA 4.70E-06 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.30 1.S7E-07 1.00 1.lSE-06 46% 1.S0E-07 O.SO 1.37E-06 54% 1.70E-03 1.44E-07 2.44E-l0 0% 2.S2E-06 

1 ,1 - Dichloroethane 0.01 O.OOE+OO 1.00 O.OOE+OO HDIVlO! O.OOE+OO 0.90 O.OOE+OO HDIVIOI 1.60E-06 O.OOE+OO O.OOE+OO HDIVlO! O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) NA 2.06E-07 1.00 7.S6E-OS 0.90 NA 3.2SE-02 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+OO O.SS NA O.OOE+OO 

Fluoranthene NA 2.46E-07 O.SO 2.3SE-07 O.SO NA S.72E-oS 

Methyl ethyl ketone (2-butanone) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Naphthalene NA 2.46E-07 1.00 9.04E-OB O.SO NA 2.73E-03 

2-Nitroaniline NA O.OOE+OO 1.00 O.OOE+OO 1.00 NA O.OOE+OO 

Pyrene NA 2.0SE-07 O.SO 1.S3E-07 O.SO NA 3.27E-OS 

Tetrachloroethylene (PCE) O.OS O.OOE+OO 1.00 O.OOE+OO HDIVlO! O.OOE+OO 0.90 O.OOE+OO HDIV/O! S.SOE-07 O.OOE+OO O.OOE+OO IIDIV/oI O.OOE+OO 

Toluene NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

1,1,1 - Trichloroethane NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Trichloroethylene (TCE) 0.01 1.36E-06 1.00 1.S0E-oS 3% S.01E-07 0.90 6.13E-09 1% 1.70E-06 2·.44E-ol 4.14E-07 9S% 4.35E-07 

Xylenes (mixed) NA 6.26E-06 1.00 2.30E-06 0.90 NA 6.19E-ol 

ECR = Excess Cancer Risk 

TOTALECR= 8E-QS 

Minor construction Worker - Sub Area A4 
Refine 'lysis - Subsurface Soli Pi' of 1 9/12101 



Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Subsurface Soil Ingestion 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Cs IR 

(mg/kg) (mg soil/d) 

3960 

1.8 

10.2 

14.8 

14500 

7.4 

172 

23.4 

0.36 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

200 

Minor construction Worker - Sub Area E 
Refined Analysis - Subsurface Soil 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

EF 

(d/yr) 

SO 

SO 

SO 

80 

SO 

SO 

SO 

SO 

SO 

80 

SO 

SO 

80 

80 

SO 

SO 

SO 

80 

SO 

SO 

SO 

80 

80 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

80 
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ED 

(yr) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25' 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mg/kg-d) 

2.48E-03 

O.OOE+OO 

1.13E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

6.39E-06 

O.OOE+OO 

9.27E-06 

9.0SE-03 

4.63E-06 

O.OOE+OO 

1.08E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.47E-05 

O.OOE+OO 

2.25E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

/ 

Carcin 

LADD 

(mg/kg-d) 

S.S6E-04 

O.OOE+OO 

4.03E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.2SE-06 

O.OOE+OO 

3.31E-06 

3.24E-03 

1.66E-06 

O.OOE+OO 

3.85E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.23E-06 

O.OOE+OO 

S.05E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (Cs x IR x CF x FI x EF x ED)/(8W x AT) 

Minor Construction/Utility Worker1. Exposure Calculation for Subsurface Soil Ingestion 
Cs IR CF FI EF ED BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (yr) (kg) (days) ADD (days) LADD 

(mg/kg-d) (Carcin) (mg/kg-d) 

Tetrachloroethylene (PCE) 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Toluene 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 200 1.00E-06 1.00 80 25 70 9125 O.OOE+OO 25550 O.OOE+OO 

Minor construction Worker - Sub Area E 
Refin 'lalysis - Subsurface Soil Pa of2 'l/12101 



Dose (mg/kg-day) = (Cs x CF x SA x AF x ASS x EF x ED)/(SW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Subsurface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron. 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

. Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 • Dichloroethane 

1,2 • Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2·butanone) 

Naphthalene 

2·Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 • Trichloroethane 

Cs 

(mg/kg) 

39S0.00 

0.00 

1.BO 

0.00 

0.00 

0.00 

0.00 

0.00 

10.20 

0.00 

14.BO 

14500.00 

7.40 

0.00 

172.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

23.40 

0.00 

0.36 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Minor construction Worker - Sub Area E 
Refined Analysis - Subsurface Soli 

SA 

(crn2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.ooE·OS 

1.00E·OS 

1.00E·OS 

1.00E·OS 

1.ooE·OS 

1.ooE·OS 

1.00E·OS 

1.00E·OS 

1.ooE·OS 

1.ooE·OS 

1.00E·OS 

1.00E·OS 

1.00E·06 

1.00E·OS 

1.00E·OS 

1.ooE·06 

1.00E·06 

1.00E·06 

1.00E·OS 

1.00E"()6 

1.00E·06 

1.00E"()S 

1.00E·06 

1.00E·06 

1.ooE·06 

1.00E·OS 

1.00E·OS 

1.ooE·06 

1.00E·06 

1.00E·06 

1.00E·06 

1.00E"()6 

1.00E·06 

1.00E·OS 

1.ooE·06 

AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.03 

0.001 

0.001 

0.01 

NA 

0.01 

0.01 

0.01 

0.01 

0.01 

NA 

0.001 

0.05 

0.01 

NA 

0.01 

NA 

0.01 

0.01 

0.01 

0.13 

0.05 

0.05 

0.05 

0.13 

0.1 

0.05 

0.1 

0.1 

0.05 

0.05 

0.05 

Page 1 of 2 

EF 

(day/yr) 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

BO 

ED 

(years) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125· 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADD 

(mglkg·d) 

1.B2E·05 

O.OOE+OO 

2.49E·07 

O.OOE+OO 

O.ooE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

4.69E·07 

O.ooE+OO 

S.B1E·07 

S.S7E·04 

NA 

#VALUEI 

7.92E·07 

O.ooE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.ooE+OO 

1.0BE·06 

O.ooE+OO 

2.15E·07 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADD 

(mglkg-d) 

S.51E·OS 

O.OOE+OO 

B.BBE·OB 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

1.6BE·07 

O.OOE+OO 

2.43E"()7 

2.38E"()4 

NA 

#VALUEI 

2.B3E"()7 

O.OOE+OO 

NA 

#VALUEI 

NA 

#VALUEI 

O.OOE+OO 

3.B5E"()7 

O.OOE+OO 

7.69E"()B 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (Cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Minor Construction/Utility Worker2. Exposure Calculation for Dermal Contact with Subsurface Soil 

Cs SA CF AF ASS EF ED SW AT Noncarcin AT Carcin 

Chemical (mglkg) (cm2) (kglmg) (mglcm2) (day/yr) (years) (kg) (days) ADD (days) LADD 

(mglkg-d) (Carcin) (mglkg-d) 

Trichloroethylene (TCE) 0.00 4900 1.00E·06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.ooE+OO 

Xylenes (mixed) 0.00 4900 1.00E·06 0.30 0.05 80 25 70 9125 O.OOE+OO 25550 O.ooE+OO 

Minor construction Worker - Sub Area E 
Refine alysls - Subsurface Soli Pa of2 9/12101 



VF (m3/kg) = (O/C) x [(3.14 x Da x T) 1/2/(2 X Pb X Da)) X 10.4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 2.64E+04 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E+01 2.65E-01 5.60E-03 2.15E+03 

1,2 - Oichloroethylene (mixed isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E+01 1.BOE-01 4.10E-03 2.20E+03 

Ethyl benzene 7.50E-02 7.BOE-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 3.03E+03 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91E+04 2.45E+02 1.61 E-05 1.51E+06 

Methyl ethyl ketone (2-butanone) 9.00E-02 9.BOE-06 4.3BE-05 4.50E+OO 2.25E-02 2.70E-05 1.53E+04 

Naphthalene 5.90E-02 7.50E-06 1.03E-05 1.19E+03 5.96E+OO 4.B3E-04 3.16E+04 

Minor construction Worker - Sub Area E 
Refined Analysis - Subsurface Soil Page 1 of2 9/12101 



VF (m3/kg) = (O/C) x [(3.14 x D. x T)1/2/(2 X Pb X D.)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm·m3/ VF 

mol) (m3/kg) 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.BOE+04 3.40E+02 1.10E-05 2.24E+06 

Tetrachloroethylene (PCE) 7.20E-02 B.20E-06 1.7BE-03 2.70E+02 1.35E+OO 1.BOE-02 2.40E+03 

Toluene B.70E-02 B.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 2.64E+03 

1,1,1 - Trichloroethane 7.BOE-02 B.BOE-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.B2E+03 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.96E+03 

Xylenes (mixed) 7.BOE-02 B.73E-06 B.1BE-04 2.50E+02 1.25E+OO 6.73E-03 3.54E+03 

Minor construction Worker - Sub Area E 
Refin . nalysis - Subsurface Soil Par 'of 2 1/12101 



\ '" ~ " 

Csat (mg/kg) = (S/pb) x [(Kd X Pb) + Sw + (H' x Sa)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mg/kg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 

1,2 - Dichloroethylene (mixed isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Methyl ethyl ketone (2-butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

Minor construction Worker - Sub Area E 
Refined Analysis - Subsurface Soil Page 1 of 2 9/12101 



Csat (mg/kg) = (S/Pb) x [(Kd X Pb) + 8w + (H' x 8.)] 

Calculation of Soil Saturation Limit 

Chemical 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 - Trichloroethane 

Trichloroethylene (TCE) 

Xylenes (mixed) 

Minor construction Worker - Sub Area E 
Refinr \nalysis - Subsurface 5011 

Koc S 
(1/kg) (mgll) 

O.OOE+OO O.OOE+OO 

6.80E+D4 1.40E-01 

2.70E+D2 2.00E+02 

1.40E+02 5.30E+02 

1.40E+02 1.30E+D3 

9.40E+01 1.10E+03 

2.50E+02 1.77E+D2 

Par ... of 2 

H 

(atm-m31 

mol) 

O.OOE+OO 

1.10E-05 

1.80E-02 

6.60E-03 

1.70E-02 

1.00E-02 

6.73E-03 

Csat 

(mglkg) 

0 

48 

318 

451 

1212 

712 

248 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Methyl ethyl ketone (2-butanone) 

Naphthalene 

2-Nitroaniline 

Pyrena 

Minor construction Worker - Sub Area E 
Refined Analysis - Subsurface Soil 

Cs 

(mglkg) 

3960.00 

0.00 

1.80 

0.00 

0.00 

0.00 

0.00 

0.00 

10.20 

0.00 

14.80 

14500.00 

7.40 

0.00 

172.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

23.40 

0.00 

0.36 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1NF 

(kg/m3) 

1/PEF 

(kglm3) 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

3.78E-05 2.6098E-09 

4.65E-04 

4.55E-04 

3.30E-04 

6.62E-07 

6.54E-05 

3.17E-05 

4.46E-07 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.6098E-09 

2.S098E-09 

2.6098E-09 

2.6098E-09 

EF 

(day/yr) 

80 

80 

80 

80 

80 

80 

80 

80 

80 

80 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

80 

SO 

SO 

SO 

SO 

so 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

SO 

so 

Page 1 of 2 

ED AT 

(years) (days) 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

(Noncar) 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

9125 

Noncarcin 

ADC 

(mg/m3) 

2.27E-06 

O.OOE+OO 

1.03E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.S3E-09 

O.OOE+OO 

S.47E-09 

S.29E-06 

4.23E-09 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

9.S4E-OS 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

O.OOE+OO 25550 

1 .34E-OS 25550 

O.OOE+OO 25550 

2.06E-10 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

LADC 

(uglm3) 

S.09E-04 

O.OOE+OO 

3.6SE-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.0SE-06 

O.OOE+OO 

3.02E-06 

2.96E-03 

1.51 E-OS 

O.OOE+OO 

3.51E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.7SE-06 

O.OOE+OO 

7.35E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

) 
/ 
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Minor Construction/Utility 'Worker3. Calculation of average air concentratior 

Chemical 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 - Trichloroethane 

Trichloroethylene (TCE) 

Xylenes (mixed) 

Minor construction Worker - Sub Area E 
Refinr 'nalysis - Subsurface Soil 

Cs 1NF 

(mg/kg) (kglm3) 

0.00 4.17E-04 

0.00 3.79E-04 

0.00 5.51 E-04 

0.00 5.10E-04 

0.00 2.S3E-04 

1/PEF EF 

(kglm3) (day/yr) 

2.609SE-09 SO 

2.609SE-09 SO 

2.609SE-09 SO 

2.609SE-09 SO 

2.609SE-09 SO 

Par "' of 2 

ED AT Noncarcin AT Carcin 

(years) (days) ADC (days) LADC 

(Noncar) (mg/m3) (Carcin) (uglm3) 

25 9125 O.OOE+OO 25550 O.OOE+OO 

25 9125 O.OOE+OO 25550 O.OOE+OO 

25 9125 O.OOE+OO 25550 O.OOE+OO 

25 9125 O.OOE+OO 25550 O.OOE+OO 

25 9125 O.OOE+OO 25550 O.OOE+OO 
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Minor Construction/Utility Worker4 Summary of Exposure and Noncarcinogenic Risk Calculations 
Oral 

Chemical RID 

(mglkg-d) 

Inorganlcs 

Aluminum l.ooE+oo 

Antimony 4.00E-04 

Arsenic 3.00E-04 

Barium 7.ooE-02 

Beryllium 2.00E-03 

Cadmium 1.00E-03 

Calcium NA 

Chromium III 1.00E+00 

Chromium VI S.ooE-03 

Cobalt 6.ooE-02 

Copper 3.70E-02 

Iron 3.00E-Ol 

Lead NA 

Magnesium NA 

Manganese 4.70E-02 

Mercury (inorganic) 3.00E-04 

Nickel 2.00E-02 

Potassium NA 

Selenium S.OOE-03 

Sodium NA 

Thallium B.OOE-OS 

Vanadium 7.00E-03 

Zinc 3.00E-Ol 

Organics 

Benzo(a)pyrene Equivalents NA 

1,1 - Dichloroethane 1.00E-Ol 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 

Ethyl benzene l.ooE-OI 

Fluoranthene 4.ooE-02 

Methyl ethyl ketone (2-butanone) 6.ooE-01 

Naphthalene 2.ooE-02 

2-Nitroaniline S.70E-OS 

Pyrene 3.00E-02 

Tetrachloroethylene (PCE) 1.00E-02 

Toluene 2.00E-Ol 

1,1,1 - Trichloroethane 2.ooE-02 

Trichloroethylene (TCE) NA 

Xylenes (mixed) 2.00E+00 

Minor construction Worker - Sub Area E 
Refined Analysis - Subsurface Soli 

Soil 

Ingestion 

(mglkgld) 

2.4BE-03 

O.OOE+OO 

1.13E-OB 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

6.39E-OB 

O.OOE+OO 

9.27E-OB 

9.0BE-03 

4.63E-OB 

O.OOE+OO 

1.0BE-04 

O.OOE+OO 

O.OOE+OO 

O.ooE+OO 

O.ooE+OO 

O.OOE+OO 

O.ooE+OO 

1.47E-OS 

O.OOE+OO 

2.2SE-07 

O.ooE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.ooE+OO 

O.ooE+OO 

O.ooE+OO 

O.OOE+OO 

O.ooE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

Soil Soil % Dermal 

Ingestion Ingestion Total Contact 

AAF(a) HQ (mg/kgld) 

1.00 0.002 SB% I.B2E-OS 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 0.004 BO% 2.49E-07 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 0.000 #DIVlO! O.OOE+OO 

1.00 0.000 #DIV/O! O.OOE+OO 

NA NA 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 0.001 21% 4.B9E-07 

1.00 0.000 #DIVlO! O.OOE+OO 

1.00 0.000 B9% 6.B1E-07 

1.00 0.030 B.67E-04 

0.00 NA NA NA 

0.00 #VALUE! #VALUE! #VALUE! 

1.00 0.002 SO% 7.92E-07 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 NA 

NA #VALUE! #VALUE! #VALUE! 

1.00 NA 

NA #VALUE! #VALUE! #VALUE! 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 0.002 SB% 1.0BE-OB 

1.00 O.OOE+OO 

1.00 2.1SE-07 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 0.000 #DIVlO! O.OOE+OO 

1.00 0.000 HDIVlO! O.OOE+OO 

O.BO 0.000 #DIV/O! O.OOE+OO 

1.00 0.000 #DIV/O! O.OOE+OO 

1.00 0.000 HDIVlO! O.OOE+OO 

1.00 0.000 #DIVlO! O.OOE+OO 

O.BO 0.000 HDIVlO! O.OOE+OO 

1.00 0.000 HDIVlO! O.OOE+OO 

1.00 0.000 #DIVlO! O.OOE+OO 

1.00 0.000 #DIVlO! O.OOE+OO 

1.00 O.OOE+OO 

1.00 0.000 HDIV/O! O.ooE+OO 

Page 1 of 1 

Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Dose Contact Total RIC AirConc Total Pathway 

AF(b) HQ (mglm3) (mglm3) HQ HQ 

0.01 0.002 42% NA 2.27E-OB 0.004 

O.OS 0.000 #DIV/O! 2.00E-04 O.OOE+OO 0.000 #DIV/O! 0.000 

0.90 0.001 20% S.00E-04 1.03E-09 0.000 0% 0.005 

O.OS 0.000 #DIVlO! S.00E-04 O.OOE+OO 0.000 #DIV/O! 0.000 

0.01 0.000 #DIVIOI 2.00E-OS O.OOE+OO 0.000 #DIVIO! 0.000 

1.00 0.000 #DIVlO! 2.00E-04 O.OOE+OO 0.000 #DIVlO! 0.000 

NA NA NA 

O.OS 0.000 #DIV/O! NA O.ooE+OO 0.000 

O.OS 0.002 31% 2.ooE-06 S.B3E-09 0.003 4B% 0.006 

O.SO 0.000 #DIV/O! 1.02E-03 O.OOE+OO 0.000 #DIVlO! 0.000 

O.BO 0.000 11% NA B.47E-09 0.000 

O.OS 0.044 NA NA 0.07S 

0.00 NA NA NA NA 

0.00 #VALUE! #VALUEI NA O.ooE+OO 

O.OS 0.000 7% S.ooE-oS 9.B4E-OB 0.002 43% O.OOS 

0.20 0.000 #DIV/O! 3.00E-D4 O.ooE+OO 0.000 

O.OS NA NA 

NA #VALUE! #VALUE! NA O.ooE+OO 

0.90 NA NA 

NA #VALUE! #VALUE! NA O.OOE+OO 

0.90 0.000 #DIVlO! NA O.OOE+OO 0.000 

0.10 0.002 42% NA 1.34E-OB 0.004 

0.30 NA 0.001:+00 

O.BO NA 2.0BE-l0 

0.90 0.000 #DIV/O! S.ooE-OI O.OOE+OO 0.000 #DIVlO! 0.000 

0.90 0.000 #DIVlO! 3.S0E-02 O.ooE+OO 0.000 #DIVlO! 0.000 

O.BS 0.000 #DIVlO! l.ooE+OO O.OOE+OO 0.000 HDIV/OI 0.000 

O.BO 0.000 HDIVlO! 1.40E-ol O.OOE+OO 0.000 HDIV/O! 0.000 

0.90 0.000 HDIVlO! l.ooE+OO O.ooE+OO 0.000 HDIVIO! 0.000 

O.BO 0.000 HDIVlO! 3.00E-03 O.OOE+OO 0.000 HDIV/O! 0.000 

1.00 0.000 HDIV/O! 2.00E-04 O.ooE+OO 0.000 HDIV/O! 0.000 

O.BO 0.000 HDIV/O! 1.10E-Ol O.OOE+OO 0.000 HDIVlO! 0.000 

0.90 0.000 HDIVlO! 4.00E-ol O.OOE+OO 0.000 #DIVlO! 0.000 

0.90 0.000 #DIV/O! 4.00E-ol O.ooE+OO 0.000 HDIVIOI 0.000 

0.90 0.000 HDIV/O! l.ooE+OO O.ooE+OO 0.000 HDIVlO! 0.000 

0.90 NA O.OOE+OO 

0.90 0.000 #DIV/O! 3.00E-ol O.ooE+OO 0.000 HDIVlO! 0.000 

SCREENING HI = 0.1 
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Minor Construction/Utility WorkerS Summary of Exposure and Carcinogenic Risk Calculations 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkg/d) AAF ECR (mglkg/d) AF(b) ECR (ug/m3) (ug/m3) ECR Total 

Inorganlcs 

Aluminum NA S.S6E-04 1.00 6.51E-06 0.01 NA S.09E-04 

Antimony NA O.OOE+oo 1.00 O.ooE+oo 0.05 NA O.ooE+oo 

Arsenic 1.50 4.03E-07 1.00 6.04E-07 SO% S.SSE-QS 0.90 1.4SE-07 20% 4.00E-03 3.6SE-07 1.47E-09 0% 7.53E-07 

Barium NA O.ooE+oo 1.00 O.OOE+oo 0.05 NA O.OOE+oo 

Beryllium NA O.OOE+oo 1.00 O.OOE+oo 0.01 2.40E-03 O.OOE+oo O.OOE+oo IIDIV/O! O.ooE+oo 

Cadmium NA O.OOE+oo 1.00 O.OOE+oo 1.00 1.BOE-03 O.ooE+oo O.ooE+oo IIDIV/O! O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium III NA O.ooE+oo 1.00 O.ooE+oo 0.05 NA O.ooE+oo 

Chromium VI NA 2.2BE-Q6 1.00 1.6BE-07 0.05 1.20E-Q2 2.0BE-06 2.50E-QB 100% 2.50E-QB 

Cobalt NA O.OOE+oo 1.00 O.OOE+oo 0.50 NA O.ooE+oo 

Copper NA 3.31E-06 1.00 2.43E-07 0.60 NA 3.02E-06 

Iron NA 3.24E-03 1.00 2.3BE-04 0.05 NA 2.96E-03 

Lead NA 1.66E-06 0.00 NA 0.00 NA 1.51E-Q6 

Magnesium NA O.OOE+oo 0.00 IIVALUE! 0.00 NA O.OOE+oo 

Manganese NA 3.S5E-05 1.00 2.S3E-07 0.05 NA 3.51E-05 

Mercury (inorganic) NA O.OOE+oo 1.00 O.OOE+oo 0.20 NA O.ooE+oo 

Nickel NA O.OOE+oo 1.00 NA 0.05 4.S0E-04 O.ooE+oo O.OOE+oo IIDIV/oI O.ooE+oo 

Potassium NA O.ooE+oo NA IIVALUE! NA NA O.ooE+oo 

Selenium NA O.ooE+oo 1.00 NA 0.90 NA O.OOE+oo 

Sodium NA O.OOE+oo NA IIVALUE! NA NA O.OOE+oo 

Thallium NA O.ooE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+oo 

Vanadium NA 5.23E-06 1.00 3.85E-07 0.10 NA 4.7SE-Q6 

Zinc NA O.ooE+oo 1.00 O.ooE+oo 0.30 NA O.OOE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30 B.05E-OS 1.00 5.BBE-07 46% 7.69E-OB O.SO 7.02E-07 54% 1.70E-Q3 7.35E-QB 1.25E-l0 0% 1.29E-Q6 

1 ,1 - Dichloroethane 0.01 O.ooE+oo 1.00 O.OOE+oo IIDIVlO! O.OOE+oo 0.90 O.ooE+oo IIDIV/O! 1.60E-Q6 O.ooE+oo O.ooE+oo IIDIVlO! O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+oo 1.00 O.OOE+oo 0.90 NA O.OOE+oo 

Ethyl benzene NA O.ooE+oo 1.00 O.OOE+oo 0.B5 NA O.ooE+oo 

Fluoranthene NA O.ooE+oo O.BO O.OOE+oo O.SO NA O.OOE+oo 

Methyl ethyl ketone (2-butanone) NA O.ooE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+oo 

Naphthalene NA O.OOE+oo 1.00 O.OOE+oo O.BO NA O.ooE+oo 

2-Nitroaniline NA O.OOE+oo 1.00 O.ooE+oo 1.00 NA O.OOE+oo 

Pyrene NA O.ooE+oo O.BO O.OOE+oo O.BO NA O.ooE+oo 

Tetrachloroethylene (PC E) 0.05 O.ooE+oo 1.00 O.OOE+oo IIDIVlO! O.ooE+oo 0.90 O.ooE+oo /lDIV/OI 5.BOE-Q7 O.ooE+oo O.ooE+oo /lDIV/O! O.ooE+oo 

Toluene NA O.ooE+oo 1.00 O.OOE+oo 0.90 NA O.ooE+oo 

1,1,1 - Trichloroethane NA O.OOE+oo 1.00 O.OOE+oo 0.90 NA 0.001:;+00 

Trichloroethylene (TCE) 0.01 O.OOE+oo 1.00 O.ooE+oo /lDIV/O! O.OOE+oo 0.90 O.ooE+oo IIDIV/OI 1.70E-Q6 O.OOE+oo O.ooE+oo IIDIV/o! O.ooE+oo 

Xylenes (mixed) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

ECR = Excess Cancer Risk 

TOTALECR= 2E-QS 

Minor construction Worker - Sub Area E 
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MAJOR CONSTRUCTION WORKERS 



Short-term Major Construction/Utility Worker - Subchronic Ingestion of chemicals in soil. 

Intake (mg/kg-day) = (Cs x IR x CF x FI x EF)/(BW x AT) 

Variable 

Cs 

IR 

CF 

FI 

EF 

BW 

AT 

NA = Not available 

Definition 

Soil Concentration (mg/kg)' 

Ingestion Rate (mg soiVday) 

Conversion Factor (kg/mg) 

Fraction ingested from 

contaminated area 

Exposure Frequency (# days during 

exposure period) 

Body weight (kg) 

Averaging nme (days) 

C = Central Tendency Value 

U = Upper Bound Value 

Value Utilized 

Cs (back-calculated) 

480 

1.00E-06 

1.00 

78 

70 

91 

25550 

Major Construction Worker - Sub Area A 1 - Refined Analysis 

Percentile 

C 

NA 

NA 

C 

Page 1 of 1 

Rationale/Reference 

EPA default for workers involved in construction activities 

6 d/wk for 3 month period 

EPA 1989b 

3 month period 

Cancer Evaluation AT = 70 year lifetime 
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Short-term Major Construction/Utility Worker - Subchronic Dermal contact with chemicals in soil. 

Dose (mg/kg-day) = (Cs x CF x SA x AF x A8S x EF)/(8W x AT) 

Variable 

Cs 

CF 

SA 

AF 

ABS 

EF 

BW 

AT 

Definition 

Soil Concentration 

Conversion Factor (kg/mg) 

Skin surface area potentially in 

contact with dust/soil (cm2) 

Skin Adherence factor (mglcm2) 

Absorption factor 

Exposure Frequency (# days during 

exposure period) 

Body Weight (kg) 

Averaging time (days) 

NA = Not available 

Variable Utilized Percentile 

Cs back-calculated 

1.00E-06 

4900 C 

0.3 C 

Chemical Specific 

78 NA 

70 C 

91 

25550 

C = Central Tendency Value 

U = Upper Bound Value 

M = between Central Tendency and Upper Bound Values 

Major "''lstruction Worker - Sub Area A1 - Refined Analysis Pa9'" 1 of 1 

Rationale/Reference 

25% of ave total body surface area (19400 cm2) 

(equivalent to hands, arms and part of head) 

Outdoor worker (Kissel et aI., as cited in EPA 1995 Draft and 

EPA 1992) 

6 dlwk for 3 month period 

3 month period 

Cancer Evaluation AT = 70 year lifetime 
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Calculation of soil saturation limit (volatilization model is only applicable if Cs is < Csat) 

Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Variable 

Csat 

Kd 

Koc 

OC 

S 

B 

Pw 

Pt 

Ps 

Pa 

o 

Om 

Definition 

Soil Saturation Concentration (mglkg) 

Soil water partiction coefficient (Vkg) 

= KocxOC 

Organic carbon partition coefficient (Vkg) 

Organic carbon content of soil 

Solubility in water (mg/I ) 

Soil bulk density (kg/I) 

Water filled soil porosity (unitless) 

=Pt- Pa 

Total soil porosity (unitless) 

=1- B/Ps 

True soil density or particulate density (kgll) 

Air-filled soil porosity (unitless) 

= Pt-O 

Average unsaturated zone soil gravimetric water content 

(L waterlL soil) =Om x B/Dw 

Average unsaturated zone soil gravimetric water content 

(kg waterlkg soil) 

Ow Density of water (kg waterlL water) 

H 

H' 

Henry's constant ( atm - m3lmol) 

Modified Henry's constant (atm-m3lmol) 

=41 xH 

Variable Utilized 

Csat back-calculated 

Site-Specific 

Chemical Specific 

0.005 

Chemical Specific 

1.5 

0.15 

0.43 

2.65 

0.28 

0.15 

0.1 

Chemical Specnic 

Chemical Specific 

Rationale/Reference 

EPA default (EPA 1993) 

EPA default (EPA 1993) 

EPA default (EPA 1993) 

Csat for each contaminant is the concentration at which the adsorptive limit of the soil plus the theorectical dissolution limit of the contaminant in \he available soil moisture has been 

reached. Concentrations> Csat indicates "free phase" contaminants within the soil matrix. The equation presented here is a modification of the equation presented in Part BRAGS 

guidance. The above equation takes into account the amount of contaminant that is in vapor phase In the pore spaces of the soil. 

Major Construction Worker - Sub Area A 1 - Refined Analysis Page 1 of 1 9/12101 



Calculation of Volatilization Factor (VF) 

Variable 

VF 

(OIC) 

Da 

Pw 

Pa 

Pt 

Om 

B 

Ps 

Di 

Ow 

H 

H' 

Kd 

Koc 

Oc 

T 

VF (m3/kg) = (a/C) x [(3.14 x Da x T)I\().5/(2 x B x Da)) x 10-4 m2lcm2 

Definition 

Volatilization Factor (m3lkg) 

Inverse of the mean concentration at the center of a 

source (glm2-s per kglm3) (use site-specific area 

if available) 

Variable Utilized 

back-calculated 

46 

Apparent Diffusivity (cm2/s) Chemical Specific 

= [«Pa"(10/3) x 01 x H') + (PwI\(1013) x Ow» / Pt"2V(B x Kd + Pw + Pa x H') 

Water filled soil porosity 

=(OmxB) 

Air filled soil porosity 

=Pt-Pw 

Total soil porosity 

=1 - (B/Ps) 

Soil moisture content (cm3-water/g-soil) 

Dry soil bulk density (glcm3) 

soil particle density (glcm3) 

Diffusivity in air (cm2ls) 

Diffusivity in water (cm2/s) 

Henry's constant ( atm - m3lmol) 

dimenSionless Henry's constant 

=H x41 

Soil-water partition coefficient (cm3lg) 

=KocxOc 

Organic carbon partition coefficient (cm3lg) 

Organic carbon content of soil 

Exposure interval (s) 

0.15 

0.28 

0.43 

0.1 

1.5 

2.65 

Chemical Specific 

Chemical Specific 

Chemical Specific 

Chemical Specific 

Chemical Specific 

Chemical Specific 

O.OOS 

7.86E+06 

Malor r ~truction Worker - Sub Area A1 - Refined Analysis Par • of 1 

Rationale/Reference 

EPA Technical Background Document for SSls (1996) 

Approx. 90th percentile for annual averages - - used in 

combination with only warmer months of the year. 

EPA Region IX PRG table 

Calculated 

Calculated 

Calculated 

DefauH, use site specific if available. 

EPA Technical Background Document for SSls (1996) 

EPA Technical Background Document for SSls (1996) 

EPA Region IX PRG table 

EPA Region IX PRG table 

EPA Region IX PRG table 

Calculated 

Calculated 

EPA Region IX PRG table 

Default, use site specific if available. 

Assumes 3 month exposure period 
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\, 

Short-term Major Construction/Utility Worker - Subchronic Air Concentration Estimation 

Noneaneer Evaluation: Air Cone (mg/m3) = [Cs x (1NF + 1/PEF) x EF]/AT 

Variable 

Cs 

1NF 

1'1PEF 

EF 

AT 

Definition 

Soil Concentration 

Inverse of the volatiliaztion factor 

(kglm3) 

Inverse of the particulate emission factor 

(kglm3) 

Exposure Frequency (# days during 

exposure period) 

Averaging time (days) 

NA = Not available 

Variable Utilized Percentile 

Cs back-calculated 

Chemical specific calculation 

4.00E-08 NA 

78 

91 

C = Central Tendency Value 

U = Upper Bound Value 

M = between Central Tendency and Upper Bound Values 

Major Construction Worker - Sub Area A1 - Refined Analysis Page 1 of 1 

Rationale/Reference 

EPA Methodology 

Assume construction conditions 

(activity occurring on bare excavated soil, etc.) 

6 dlwk for 3 month period 

3 month period 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soillngestior 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

. Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

4190 

3.4 

13.6 

10.3 

24300 

927 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kg/mg) 

1.00E-06 

1.00E·06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E·06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Major 'nstruction Worker - Sub Area A 1 - Refined Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Par- "of2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg·d) 

2.46E-02 

O.OOE-tOO 

2.00E-05 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

7.99E-05 

O.OOE-tOO 

6.05E-05 

1.43E-01 

O.OOE-tOO 

O.OOE-tOO 

5.45E-03 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

8.77E-05 

O.OOE-tOO 

7.12E-08 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

2.85E-07 

O.OOE-tOO 

2.16E-07 

5.09E-04 

O.OOE-tOO 

O.OOE-tOO 

1.94E-05 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 

O.OOE-tOO 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soillngestior 

Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kg/mg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs 

(mg/kg) 

4190.00 

0.00 

3.40 

0.00 

0.00 

0.00 

0.00 

0.00 

13.60 

0.00 

10.30 

24300.00 

0.00 

0.00 

927.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-D6 

Major "'''''"struction Worker - Sub Area A1 - Refined Analysis 

AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Pap~ ~ of 2 

EF 

(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

7.54E-05 

O.OOE+OO 

1.84E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

2.45E-06 

O.OOE+OO 

1.85E-06 

4.37E-03 

NA 

O.OQE+OO 

1.67E-05 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

2.69E-07 

O.OOE+OO 

6.54E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

8.72E-09 

O.OOE+OO 

6.60E-09 

1.56E-05 

NA 

O.OOE+OO 

5.94E-08 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kg/mg) (mg/cm2) (day/yr) (kg) (days) Intake (days) Intake 

(mglkg-d) (Carcin) (mglkg-d) 

Methyl ethyl ketone (2-butanone) 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Naphthalene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+oo 25550 O.ooE+oo 

2-Nitroaniline 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.ooE+oo 

Pyrene 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Tetrachloroethylene (PCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Toluene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

1,1,1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+oo 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+oo 25550 O.OOE+OO 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.OOE+OO 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)AQ.5/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02. 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

1 ,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E+01 2.65E-01 5.60E-03 1.62E+02 
1,2 - Oichloroethylene (mixed 
isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E+01 1.80E-01 4.1OE-03 1.65E+02 

Ethyl benzene 7.50E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.28E+02 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91E+04 2.45E+02 1.61 E-05 1.14E+05 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\Q.S/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Methyl ethyl ketone (2-

butanone) 9.00E·02 9.80E-06 4.38E-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.1SE+03 

Naphthalene S.90E·02 7.S0E-06 1.03E-OS 1.19E+03 S.96E+OO 4.83E-04 2.38E+03 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E·02 7.20E-06 2.04E·09 6.80E+04 3.40E+02 1.10E-OS 1.69E+OS 

Tetrachloroethylene (PCE) 7.20E-02 8.20E·06 1.78E-03 2.70E+02 1.3SE+OO 1.80E·02 1.81E+02 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 1.98E+02 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11E-03 1.40E+02 7.00E-01 1.70E-02 1.37E+02 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.48E+02 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E+02 1.2SE+OO 6.73E-03 2.66E+02 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mgll) (atm-m3/ (mg/kg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo{a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 
1,2 - Dichloroethylene (mixed 
isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.0BE-01 1.61 E-05 51 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m31 (mg/kg) 

mol) 

Methyl ethyl ketone (2-
butanone) 4.S0E+<lO 2.70E+<lS 2.70E-OS 33132 

Naphthalene 1.19E+<l3 7.1SE+<lO 4.83E-04 43 

2-Nitroaniline O.OOE+<lO O.OOE+<lO O.OOE+<lO 0 

Pyrene 6.80E+<l4 1.40E-01 1.10E-OS 48 

Tetrachloroethylene (PCE) 2.70E+<l2 2.00E+<l2 1.80E-02 318 

Toluene 1.40E+<l2 S.30E+<l2 6.60E-03 4S1 

1 11 11 - Trichloroethane 1.40E+<l2 1.30E+<l3 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+<l1 1.10E+<l3 1.00E-02 712 

Xylenes (mixed) 2.S0E+<l2 1.77E+<l2 6.73E-03 248 
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Major Construction Worker Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (days) Air Conc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Inorganlcs 

Aluminum 4190.00 0.00000004 78 91 1.44E-04 25550 5.12E-04 

Antimony 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Arsenic 3.40 0.00000004 78 91 1.17E-07 25550 4.15E-07 

Barium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Beryllium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Calcium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium VI 13.60 0.00000004 78 91 4.66E-07 25550 1.66E-06 

Cobalt 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Copper 10.30 0.00000004 78 91 3.53E-07 25550 1.26E-06 

Iron 24300.00 0.00000004 78 91 8.33E-04 25550 2.97E-03 

Lead 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Manganese 927.00 0.00000004 78 91 3.18E-05 25550 1.13E-04 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Nickel 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Potassium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+OO .25550 O.OOE+OO 

Thallium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Vanadium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Zinc 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1 ,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00 6.05E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone)' 0.00 8.68E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 0.00 4.21E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mg/kg) (kglm3) (kglm3) (daylyr) (days) AirConc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 6.78E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 3.75E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated 

Chemical SubRfD Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRfC Air Conc 

(mglkg-d) (mglkgld) AAF(a) HQ (mglkgld) AF(b) HQ (mg/m3) (mg/m3) 

Inorganlcs 

Aluminum 1.00E+OO 2.46E-02 1.00 0.025 n% 7.54E-05 O.Ot 0.008 23% NA t.44E-04 

Antimony 4.00E-04 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.05 0.000 #DIV/OI 2.00E-04 O.OOE+OO 

Arsenic 3.00E-04 2.00E-05 1.00 0.067 91% 1.84E-06 0.90 0.007 9% NA 1.17E-07 

Barium 7.00E-02 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.05 0.000 #DIVIOI 5.00E-03 O.OOE+OO 

Beryllium 5.00E-03 O.OOE+OO 1.00 0.000 #DIVlO! O.OOE+OO 0.01 0.000 #DIVIOI NA O.OOE+OO 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 1.00 0.000 #DIV/OI 2.00E-04 O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III 1.00E+OO O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.05 0.000 #DIV/OI NA O.OOE+OO 

Chromium VI 2.00E-02 7.99E-05 1.00 0.004 13% 2.45E-06 0.05 0.002 8% 2.00E-05 4.66E-07 

Cobalt 6.00E-02 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.50 0.000 #DIV/OI 3.00E-05 O.OOE+OO 

Copper 3.70E-02 6.05E-OS 1.00 0.002 95% 1.85E-06 0.60 0.000 5% NA 3. 53E-07 

Iron 3.00E-Ol 1.43E-Ol 1.00 0.476 4.37E-03 0.05 0.292 NA 8.33E-04 

Lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 O.OOE+OO 0.00 NA O.OOE+OO 

Manganese 1.40E-Ol 5.45E-03 1.00 0.039 94% 1.67E-05 0.05 0.002 6% NA 3.18E-05 

Mercury (inorganic) 3.00E-03 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.20 0.000 #DIV/OI 3.00E-04 O.OOE+OO 

Nickel 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.05 0.000 #DIV/OI NA O.OOE+OO 

Potassium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Selenium 5.00E-03 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.90 0.000 #DIV/OI NA O.OOE+OO 

Sodium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium 8.00E-04 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIVlO! NA O.OOE+OO 

Vanadium 7.00E-03 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.10 0.000 #DIVIOI NA O.OOE+OO 

Zinc 3.00E-Ol O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.30 0.000 #DIV/OI NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA O.OOE+OO 1.00 O.OOE+OO 0.80 NA O.OOE+OO 

1,1 - Dichloroethane 1.00E-Ol O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.90 0.000 #DIV/OI 5.00E+00 O.OOE+OO 

1,2 - Dichloraethylene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.90 0.000 #DIVIOI 3.50E-Ol O.OOE+OO 

Ethyl benzene 1.00E-Ol O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.85 0.000 #DIV/OI 1.00E+OO O.OOE+OO 

Fluaranthene 4.00E-02 O.OOE+OO 0.80 0.000 #DIV/OI O.OOE+OO 0.80 0.000 #DIV/OI 1.40E+00 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 6.00E-Ol O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIV/OI 1.00E+OO O.OOE+OO 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.80 0.000 #DIVIOI 3.00E-02 O.OOE+OO 

2-Nitraaniline 5.70E-05 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 1.00 0.000 #DIVIOI 2.00E-03 O.OOE+OO 

Pyrene 3.00E-02 O.OOE+OO 0.80 0.000 #DIV/OI O.OOE+OO 0.80 0.000 #DIVIOI 1.10E+00 O.OOE+OO 

Tetrachloroethylene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIV/OI NA O.OOE+OO 

Toluene 2.00E-Ol O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIVIOI 1.00E+OO O.OOE+OO 

1,1.1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIV/OI 3.00E+00 O.OOE+OO 

Trichloroethylene (TCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xylenes (mixed) 2.00E+00 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.90 0.000 #DIV/OI 3.00E-Ol O.OOE+OO 

. . 
Subchranic tOl(lCity values were not available for AI, Cd, Co, dibenzofuran, di(ethylhexyl)phthalate, ethylbenzene, styrene, pyrene, pentachlorophenol, tetrachloroethylene, and 1,1,1 trichloroethane . 

Chronic toxicity values, if available, were utilized as surrogate values. 

Major ,. ~ructlon Worker· Sub Area A 1 • Refined Analysis pr • of 1 

Inhalation % Combined 

Total Pathway 

HQ HQ 

0.032 

0.000 #DIV/OI 0.000 

0.073 

0.000 #DIV/OI 0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 

0.023 78% 0.030 

0.000 #DIV/OI 0.000 

0.002 

0.768 

0.041 

0.000 #DIVlO! 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 #DIVIOI 0.000 

0.000 #DIV/OI 0.000 

0.000 . #DIV/O! 0.000 

0.000 #DIVIOI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIVIOI 0.000 

SCREENING HI = 0.946 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF Air Cone Total Palhway 

(mglkg-d)-l (mglkgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (uglm3) ECR Tolal 

Inorganlcs 

Aluminum NA 8.77E-05 1.00 2.69E-07 0.01 NA 5. 12E-04 

Antimony NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Arsenic 1.50E+00 7.12E-08 1.00 1.07E-07 89% 6.54E-09 0.90 1.09E-08 9% 4.00E-03 4.15E-07 1.66E-09 1% 1.19E-07 

Barium NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Cadmium NA O.OOE+OO 1.00 O.OOE+OO 1.00 1.80E-03 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Chromium VI NA 2.85E-07 1.00 8.72E-09 0.05 1.20E-02 1.66E-06 1.99E-08 100% 1.99E-08 

Cobalt NA O.OOE+OO 1.00 O.OOE+OO 0.50 NA O.OOE+OO 

Copper NA 2.16E-07 1.00 6.60E-09 0.60 NA 1.26E-06 

Iron NA 5.09E-04 1.00 1.S6E-05 O.OS NA 2.97E-03 

lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 O.OOE+OO 0.00 NA O.OOE+OO 

Manganese NA 1.94E-OS 1.00 S.94E-08 0.05 NA 1.13E-04 

Mercury (inorganic) NA O.OOE+OO 1.00 O.OOE+OO 0.20 NA O.OOE+OO 

Nickel NA O.OOE+OO 1.00 O.OOE+OO O.OS 4.80E-04 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Potassium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 O.OOE+OO 0_90 NA O.OOE+OO 

Sodium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Vanadium NA O.OOE+OO 1.00 O.OOE+OO 0.10 NA O.OOE+OO 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.3OE+00 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.80 O.OOE+OO #DIV/OI 1.70E-03 O.OOE+OO O.OOE+OO #DIV/O! O.OOE+OO 

1,1 - Dichloroelhane S.70E-03 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.90 O.OOE+OO #DIV/OI 1.60E-06 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

1,2 - Dichloroethytene (mixed isomers) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+OO 0.85 NA O.OOE+OO 

Fluoranthene NA O.OOE+OO 0.80 O.OOE+OO 0.80 NA O_OOE+OO 

Methyt ethyt ketone (2-butanone) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Naphthalene NA O.OOE+OO 1.00 O.OOE+OO 0.80 NA O.OOE+OO 

2-Nitroaniline NA O.OOE+OO 1.00 O.OOE+OO 1.00 NA O.OOE+OO 

Pyrene NA O.OOE+OO 0.80 O.OOE+OO 0.80 NA O.OOE+OO 

Tetrachloroethytene (PCE) S.20E-02 O.OOE+OO 1.00 O.OOE+OO #DIVIOI O.OOE+OO 0.90 O.OOE+OO #DIV/OI S.80E-07 O.OOE+OO O.OOE+OO #DIVIOI O.OOE+OO 

Toluene NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

1,1,1 - Trichloroethane NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Trichloroethytene (TCE) 1.10E-02 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.90 O.OOE+OO #DIV/O! 1.70E-06 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Xytenes (mixed) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

ECR = Excess Cancer Risk 

TOTAL ECR = 1E-07 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

. Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

5270 

8.3 

227 

11.3 

158 

18000 

2230 

0.341 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E·06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Major'" "'nstruction Worker - Sub Area A2 - Refined Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Pap,.. .. of2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

3.10E-02 

O.OOE+OO 

4.88E-05 

1.33E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

6.64E-05 

O.OOE+OO 

9.29E-04 

1.06E-01 

O.OOE+OO 

O.OOE+OO 

1.31 E-02 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.00E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mg/kg-d) 

1.10E-04 

O.OOE+OO 

1.74E-07 

4.75E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.37E-07 

O.OOE+OO 

3.31 E-06 

3.77E-04 

O.OOE+OO 

O.OOE+OO 

4.67E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.14E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(BWxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soillngestior 

Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kglmg) (d/yr) (kg) (days) Intake (days) Intake 

(mglkg·d) (Carcin) (mglkg-d) 

Methyl ethyl ketone (2-butanone) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 4.1 480 1.00E-06 1.00 78 70 91 2.41E-05 25550 8.58E-08 

Xylenes (mixed) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

5270.00 

0.00 

8.30 

227.00 

0.00 

0.00 

0.00 

0.00 

11.30 

0.00 

158.00 

.18000.00 

0.00 

0.00 

2230.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.34 

0.00 

0.00 

0.00 

0.00 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

1.00E-06 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-06 

Major"" 'Ilstruction Worker - Sub Area A2 - Refined Analysis 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Par- "1 of 2 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

9.49E-05 

O.OOE+OO 

4.48E-06 

4.09E-06 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

2.03E-06 

O.OOE+OO 

2.84E-05 

3.24E-03 

NA 

O.OOE+OO 

4.01E-05 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.98E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

3.38E-07 

O.OOE+OO 

1.60E-08 

1.46E-08 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

7.24E-09 

O.OOE+OO 

1.01E-07 

U5E-05 

NA 

O.OOE+OO 

1.43E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.B4E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mglkg-d) (Carcin) (mglkg-d) 

Methyl ethyl ketone (2-butanone) 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.OOE+OO 

Naphthalene 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.ooE+OO 

2-Nilroaniline 0.00 4900 1.ooE-06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.ooE+oo 

Pyrene 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.ooE+OO 

Tetrachloroethylene (PCE) 0.60 4900 1.ooE-06 0.30 0.050 78 70 91 O.ooE+oo 25550 O.ooE+OO 

Toluene 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.OOE+oo 25550 O.OOE+oo 

Trichloroethylene (TCE) 4.10 4900 1.00E-06 0.30 0.050 78 70 91 3.69E-06 25550 1.31 E-08 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+oo 25550 O.OOE+oo 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mgikg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 
1,2 - Dichloroethylene (mixed 
isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61E-05 51 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mgll) (atm-m3! (mglkg) 

mol) 

Methyl ethyl ketone (2-

butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1:70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\().5/(2 x B x Da)] x 10-4 m2lcm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m31 VF 

mol) (m3/kg) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

1,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E+01 2.65E-01 5.60E-03 1.62E+02 
1,2 - Oichloroethylene (mixed 

isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E+01 1.80E-01 4.10E-03 1.65E+02 

Ethyl benzene 7.50E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.28E+02 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91E+04 2.45E+02 1.61E-05 1.14E+05 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\().5/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m31 VF 

mol) (m3/kg) 

Methyl ethyl ketone (2-

butanone) 9.00E-02 9.80E-06 4.38E-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.1SE+03 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E+03 S.96E+OO 4.83E-04 2.38E+03 

2-Nitroaniline O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-OS 1.69E+OS 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.3SE+OO 1.80E-02 1.81E+02 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 1.98E+02 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.37E+02 

Trichloroethylene (TeE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.48E+02 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E+02 1.2SE+OO 6.73E-03 2.66E+02 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (days) AirConc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganics 

Aluminum 5270.00 0.00000004 78 91 1.81 E-04 25550 6.44E-04 

Antimony 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Arsenic 8.30 0.00000004 78 91 2.85E-07 25550 1.01 E-06 

Barium 227.00 0.00000004 78 91 7.78E-06 25550 2.77E-05 

Beryllium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Cadmium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Calcium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Chromium III 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Chromium VI 11.30 0.00000004 78 91 3.87E-07 25550 1.38E-06 

Cobalt 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Copper 158.00 0.00000004 78 91 5.42E-06 25550 1.93E-05 

Iron 18000.00 0.00000004 78 91 6.17E-04 25550 2.20E-03 

Lead 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Magnesium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Manganese 2230.00 0.00000004 78 91 7.65E-05 25550 2.72E-04 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Nickel 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Potassium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Selenium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Sodium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Thallium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Vanadium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Zinc 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Organics 

Benzo(a)pyrene Equivalents 0.34 0.00000004 78 91 1.17E-08 25550 4.16E-08 

1 ,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

1,2 - Dichloroethylene (mixed isomers) 0.00 6.05E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Methyl ethyl ketone (2-butanone) 0.00 8.68E-04 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Naphthalene 0.00 4.21E-04 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (days) AirConc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 4.10 6.78E-03 0.00000004 78 91 2.38E-02 25550 8.48E-02 

Xylenes (mixed) 0.00 3.75E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated 

Chemical SubRID Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRIC AirConc 

(mg/kg-d) (mg/kgld) AAF(a) HQ (mg/kgld) AF(b) HQ (mg/m3) (mglm3) 

Inorganlcs 

Aluminum l.ooE+oo 3.10E-02 1.00 0.031 n% 9.49E-05 0.01 0.009 23% NA 1.81E-04 

Antimony 4.ooE-04 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+OO 0.05 0.000 #DIVIOI 2.ooE-04 O.ooE+oo 

Arsenic 3.ooE-04 4.88E-05 1.00 0.163 91% 4.48E-06 0.90 0.017 9% NA 2.85E-07 

Barium 7.ooE-02 1.33E-03 1.00 0.019 87% 4.09E-06 0.05 0.001 5% 5.ooE-03 7.78E-06 

Beryllium 5.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.01 0.000 #DIV/OI NA O.ooE+oo 

Cadmium l.ooE-03 O.ooE+oo 1.00 0.000 #DIVlO! O.ooE+oo 1.00 0.000 #DIV/OI 2.ooE-04 O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium III l.ooE+oo O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.05 0.000 #DIVIOI NA O.ooE+oo 

Chromium VI 2.ooE-02 6.64E-05 1.00 0.003 13% 2.03E-06 0.05 0.002 8% 2.ooE-05 3.87E-07 

Cobalt 6.ooE-02 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.50 0.000 #DIV/OI 3.ooE-05 O.ooE+oo 

Copper 3.70E-02 9.29E-04 1.00 0.025 95% 2.B4E-05 0.60 0.001 5% NA 5.42E-06 

Iron 3.ooE-01 1.06E-Ol 1.00 0.353 3.24E-03 0.05 0.216 NA 6. 17E-04 

Lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.ooE+oo 0.00 NA O.ooE+oo 

Manganese 1.40E-Ol 1.31E-02 1.00 0.094 94% 4.01E-05 0.05 0.006 6% NA 7.65E-05 

Mercu'Y (inorganic) 3.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.20 0.000 #DIV/OI 3.ooE-04 O.ooE+oo 

Nickel 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.05 0.000 #DIV/OI NA O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium 5.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Sodium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium 8.ooE-04 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Vanadium 7.ooE-03 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.10 0.000 #DIVIOI NA O.ooE+oo 

Zinc 3.ooE-01 O.ooE+oo 1.00 0.000 #DIVlO! O.ooE+OO 0.30 0.000 #DIV/OI NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents NA 2.ooE-06 1.00 7.98E-07 0.80 NA 1.17E-08 

1,1 - Dichloroethane l.ooE-OI O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 0.90 0.000 #DIV/OI 5.ooE+00 O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) 9.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI 3.50E-Ol O.ooE+oo 

Ethyl benzene l.ooE-OI O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.85 0.000 #DIV/OI l.ooE+oo O.ooE+oo 

Fluoranthene 4.ooE-02 O.ooE+oo 0.80 0.000 #DIV/OI O.ooE+oo· 0.80 0.000 #DIV/OI 1.40E+oo O.ooE+oo 

Methyl ethyl ketone (2-butanone) 6.ooE-01 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+OO 0.90 0.000 #DIVIOI l.ooE+oo O.ooE+oo 

Naphthalene 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 0.80 0.000 #DIV/OI 3.ooE-02 O.ooE+oo 

2-Nitroaniline 5.70E-05 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 1.00 0.000 #DIVIOI 2.ooE-03 O.ooE+oo 

Pyrene 3.ooE-02 O.ooE+oo 0.80 0.000 #DIV/O! O.ooE+oo 0.80 0.000 #DIVIOI 1.10E+00 O.ooE+oo 

Tetrachloroethylene (PCE) l.ooE-02 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.90 0.000 #DIVIOI NA O.ooE+oo 

Toluene 2.ooE-01 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI l.ooE+oo O.ooE+oo 

1,1,1 - Trichloroethane 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI 3.ooE+00 O.ooE+oo 

Trichloroethylene (TCE) NA 2.41E-05 1.00 3.69E-06 0.90 NA 2.38E-02 

Xylenes (mixed) 2.ooE+00 O.ooE+OO 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI 3.ooE-01 O.ooE+oo 

.. 
Subchronlc tOXICIty values were not available lor AI, Cd, Co, dlbenzofuran, di(ethylhexyl)phthalate, ethylbenzene, styrene, pyrene, pentachlorophenol, tetrachloroethylene, and 1,1,1 trichloroethane. 

Chronic tOxicity values, if available, were utilized as surrogate values: 
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Inhalation % Combined 

Total Pathway 

HQ HQ 

0.040 

0.000 #DIV/O! 0.000 

0.179 

0.002 7% 0.022 

0.000 

0.000 #DIV/OI 0.000 

0.000 

0.019 78% 0.025 

0.000 #DIV/OI 0.000 

0.026 

0.569 

0.099 

0.000 #DIV/OI 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 #DIVIOI 0.000 

0.000 . #DIVIOI 0.000 

0.000 #DIVIOI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIVIOI 0.000 

0.000 

0.000 #DIVIOI 0.000 

0.000 #DIVIOI 0.000 

0.000 #DIV/OI 0.000 

SCREENING HI = 0.961 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF Air Conc Total Pathway 

(mglkg-d)-l (mglkg/d) AAF ECA (mglkg/d) AF(b) ECA (ug/m3) (ug/m3) ECA Total 

Inorganlcs 

Aluminum NA 1.10E-04 1.00 3.38E-07 0.01 NA 6.44E-04 

Antimony NA O.OOE+oo 1.00 O.ooE+OO 0.05 NA O.ooE+oo 

Arsenic 1.50E+00 1.74E-07 1.00 2.61E-07 89% 1.60E-OS 0.90 2. 66E-OS 9% 4.ooE-03 1.01E-Q6 4.05E-09 t% 2.91E-07 

Barium NA 4.75E-Q6 1.00 1.46E-OS 0.05 NA 2.77E-05 

Beryllium NA O.ooE+oo 1.00 O.ooE+OO 0.01 2.40E-03 O.ooE+oo O.ooE+oo HDIV/OI O.ooE+oo 

Cadmium NA O.OOE+oo 1.00 O.OOE+OO 1.00 1.80E-Q3 O.ooE+oo O.OOE+oo HDIVIOI O.OOE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.OOE+OO 

Chromium III NA O.ooE+oo 1.00 O.ooE+OO 0.05 NA O.ooE+oo 

Chromium VI NA 2.37E-07 1.00 7.24E-09 0.05 1.20E-02 1.38E-Q6 1.66E-OS 100% 1.66E-OS 

Cobalt NA O.OOE+oo 1.00 O.ooE+OO 0.50 NA O.ooE+oo 

Copper NA 3.31E-Q6 1.00 1.01E-07 0.60 NA 1.93E-05 

Iron NA 3.77E-04 1.00 1.15E-05 0.05 NA 2.20E-Q3 

Lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.OOE+OO 0.00 NA O.ooE+oo 

Manganese NA 4.67E-05 1.00 1.43E-07 0.05 NA 2.72E-04 

Mercury (inorganic) NA O.ooE+oo 1.00 O.ooE+OO 0.20 NA O.ooE+oo 

Nickel NA O.ooE+oo 1.00 O.ooE+OO 0.05 4.BOE-04 O.ooE+oo O.ooE+oo HDIVIOI O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.OOE+oo 

Selenium NA O.OOE+oo 1.00 O.ooE+oo 0.90 NA O.OOE+oo 

Sodium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium NA O.OOE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Vanadium NA O.OOE+OO 1.00 O.ooE+oo 0.10 NA O.ooE+oo 

Zinc NA O.ooE+oo 1.00 O.ooE+OO 0.30 NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30E+00 7. 14E-09 1.00 5.21E-OB 67% 2.84E-09 O.BO 2.59E-OS 33% 1.70E-03 4. 16E-OS 7.OSE-ll 0% 7.B1E-OS 

1,1 - Dichloroethane 5.70E-Q3 O.ooE+oo 1.00 O.ooE+oo #DIV/OI O.ooE+OO 0.90 O.OOE+oo #DIV/OI 1.60E-Q6 O.ooE+oo O.ooE+OO #DIV/OI O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.OOE+oo 1.00 O.ooE+OO 0.90 NA O.ooE+oo 

Ethyl benzene NA O.OOE+oo 1.00 O.ooE+oo 0.B5 NA O.OOE+OO 

Fluoranthene NA O.OOE+oo O.BO O.ooE+OO O.BO NA O.ooE+oo 

Methyl ethyl ketone (2-butanone) NA O.ooE+oo 1.00 O.OOE+OO 0.90 NA O.ooE+oo 

Naphthalene NA O.OOE+oo 1.00 O.OOE+OO O.BO NA O.ooE+oo 

2-Nitroaniline NA O.ooE+oo 1.00 O.ooE+oo 1.00 NA O.OOE+oo 

Pyrene NA O.ooE+oo O.BO O.ooE+OO O.BO NA O.ooE+oo 

Tetrachloroethylene (PCE) 5.20E-02 O.OOE+oo 1.00 O.ooE+oo #DIV/OI O.ooE+OO 0.90 O.ooE+oo #DIV/OI 5.BOE-07 O.ooE+oo O.OOE+oo HDIV/OI O.OOE+OO 

Toluene NA O.ooE+oo 1.00 O.ooE+OO 0.90 NA O.OOE+OO 

1,1,1 - Trichloroethane NA O.ooE+oo 1.00 O.ooE+OO 0.90 NA O.ooE+oo 

Trichloroethylene (TCE) 1.10E-02 B.5BE-OS 1.00 9.44E-l0 1% 1.31E-OS 0.90 1.61E-l0 0% 1.70E-Q6 B.48E-02 1.44E-07 99% 1.45E-07 

Xylenes (mixed) NA O.ooE+oo 1.00 O.ooE+OO 0.90 NA O.ooE+oo 

ECA = Excess Cancer Alsk 

TOTAL ECA = 5E-07 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

. Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

S370 

105 

S.S 

327 

5.3 

114 

1290 

275000 

453 

20700 

0.19 

142 

32.9 

3.17 

34 

1.8 

140 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kg/mg) 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 
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FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Par . of2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

3.74E-02 

S.17E-04 

3.88E-05 

1.92E-03 

O.OOE+OO 

3.12E-05 

O.OOE+OO 

O.OOE+OO 

S.70E-04 

O.OOE+OO 

7.58E-03 

1.S2E+OO 

2.SSE-03 

O.OOE+OO 

1.22E-01 

1.12E-OS 

8.35E-04 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.93E-04 

O.OOE+OO 

1.8SE-05 

2.00E-04 

1.0SE-05 

8.23E-04 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

1.33E-04 

2.20E-OS 

1.38E-07 

S.85E-OS 

O.OOE+OO 

1.11 E-07 

O.OOE+OO 

O.OOE+OO 

2.39E-OS 

O.OOE+OO 

2.70E-05 

5.7SE-03 

9.48E-OS 

O.OOE+OO 

4.33E-04 

3.98E-09 

2.97E-OS 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

S.89E-07 

O.OOE+OO 

S.S4E-08 

7.12E-07 

3.nE-08 

2.93E-OS 

O.OOE+OO 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/{8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 
Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kg/mg) (d/yr) (kg) (days) Intake (days) Intake 

(mglkg-d) (Carcin) (mglkg-d) 

Methyl ethyl ketone (2-butanone) 3500 480 1.00E-06 1.00 78 70 91 2.06E-02 25550 7.33E-05 

Naphthalene 2.7 480 1.00E-06 1.00 78 70 91 1.59E-05 25550 5.65E-08 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 1200 480 1.00E-06 1.00 78 70 91 7.05E-03 25550 2.51 E-05 

Toluene 190 480 1.00E-06 1.00 78 70 91 1.12E-03 25550 3.98E-06 

1,1,1 - Trichloroethane 2600 480 1.00E-06 1.00 78 70 91 1.53E-02 25550 5.44E-05 

Trichloroethylene (TCE) 120 480 1.00E-06 1.00 78 70 91 7.05E-04 25550 2.51E-06 

Xylenes (mixed) 580 480 1.00E-06 1.00 78 70 91 3.41E-03 25550 1.21 E-05 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs 

(mg/kg) 

6370.00 

105.00 

6.60 

327.00 

0.00 

5.30 

0.00 

0.00 

114.00 

0.00 

1290.00 

275000.00 

453.00 

0.00 

20700.00 

0.19 

142.00 

0.00 

0.00 

0.00 

0.00 

32.90 

0.00 

3.17 

34.00 

1.80 

140.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-D6 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-06 
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AF 
(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Pa~"'1 of 2 

EF 

(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

1.15E-04 

1.89E-06 

3.56E-06 

5.89E-06 

O.OOE+OO 

9.54E-07 

NA 

O.OOE+OO 

2.05E-05 

O.OOE+OO 

2.32E-04 

4.95E-02 

NA 

O.OOE+OO 

3.73E-04 

1.71 E-07 

2.56E-05 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

5.92E-06 

O.OOE+OO 

7.42E-06 

3.06E-05 

1.62E-06 

1.26E-04 

O.OOE+OO 

AT 
(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

4.08E-07 

6.73E-09 

1.27E-08 

2.10E-08 

O.OOE+OO 

3.40E-09 

NA 

O.OOE+OO 

7.31 E-08 

O.OOE+OO 

8.27E-07 

1.76E-04 

NA 

O.OOE+OO 

1.33E-06 

6.09E-10 

9.10E-08 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

2.11 E-08 

O.OOE+OO 

2.64E-08 

1.09E-07 

5.77E-09 

4.49E-07 

O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 3500.00 4900 1.00E-OS 0.30 0.100 78 70 91 S.30E-03 25550 2.24E-05 

Naphthalene 2.70 4900 1.00E-DS 0.30 0.050 78 70 91 2.43E-06 25550 8.S5E-09 

2-Nitroaniline 0.00 4900 1.00E-OS 0.30 0.100 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 0.00 4900 1.00E-OS 0.30 0.100 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 1200.00 4900 1.00E-OS 0.30 0.050 78 70 91 1.08E-03 25550 3.85E-06 

Toluene 190.00 4900 1.00E-OS 0.30 0.050 78 70 91 1.71 E-04 25550 S.09E-07 

1,1,1 - Trichloroethane 2S00.00 4900 1.00E-OS 0.30 0.050 78 70 91 2.34E-03 25550 8.33E-06 

Trichloroethylene (TCE) 120.00 4900 1.00E-OS 0.30 0.050 78 70 91 1.08E-04 25550 3.85E-07 

Xylenes (mixed) 580.00 4900 1.00E-OS 0.30 0.050 78 70 91 5.22E-04 25550 1.8SE-06 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mgll) (atm-m3/ (mglkg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+oO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.S0E-03 2083 
1,2 - Dichloroethylene (mixed 
isomers) 3.S0E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.0SE-01 1.S1 E-05 51 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3! (mglkg) 

mol) 

Methyl ethyl ketone (2-
butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\Q.5/(2 x B x Da)] x 10-4 m2lcm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m31 VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 111 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIVlO! 

1 ,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E+01 2.65E-01 5.60E-03 1.62E+02 
1,2 - Oichloroethylene (mixed 
isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E+01 1.80E-01 4.10E-03 1.65E+02 

Ethyl benzene 7.50E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.28E+02 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91E+04 2.45E+02 1.61 E-05 1.14E+05 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)J\().5/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Methyl ethyl ketone (2-

butanone) 9.00E·02 9.80E-OS 4.38E-OS 4.S0E+<lO 2.2SE-02 2.70E-OS 1.1SE+<l3 

Naphthalene S.90E-02 7.S0E-OS 1.03E-OS 1.19E+<l3 S.9SE+<lO 4.83E-04 2.38E+<l3 

2-Nitroaniline O.OOE+<lO O.OOE+OO O.OOE+<lO O.OOE+<lO O.OOE+<lO O.OOE+<lO #OIV/O! 

Pyrene 2.70E-02 7.20E-OS 2.04E-09 S.80E+<l4 3.40E+<l2 1.10E-OS 1.S9E+<lS 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-OS 1.78E-03 2.70E+<l2 1.3SE+<lO 1.80E-02 1.81 E+<l2 

Toluene 8.70E-02 8.S0E-OS 1.47E-03 1.40E+<l2 7.00E-01 S.SOE-03 1.98E+<l2 

1,1,1 - Trichloroethane 7.80E-02 8.80E-OS 3.11E-03 1.40E+<l2 7.00E-01 1.70E-02 1.37E+<l2 

Trichloroethylene (TCE) 7.90E-02 9.10E-OS 2.SSE-03 9.40E+<l1 4.70E-01 1.00E-02 1.48E+<l2 

Xylenes (mixed) 7.80E-02 8.73E-OS 8.18E-04 2.S0E+<l2 1.2SE+<lO S.73E-03 2.SSE+<l2 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (days) AirConc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Inorganics 

Aluminum 6370.00 0.00000004 78 91 2.18E-04 25550 7.78E-04 

Antimony 105.00 0.00000004 78 91 3.60E-06 25550 1.28E-05 

Arsenic 6.60 0.00000004 78 91 2.26E-07 25550 8.06E-07 

Barium 327.00 0.00000004 78 91 1.12E-05 25550 3.99E-05 

Beryllium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 5.30 0.00000004 78 91 1.82E-07 25550 6.47E-07 

Calcium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium VI 114.00 0.00000004 78 91 3.91 E-06 25550 1.39E-05 

Cobalt 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Copper 1290.00 0.00000004 78 91 4.42E-05 25550 1.58E-04 

Iron 275000.00 0.00000004 78 91 9.43E-03 25550 3.36E-02 

Lead 453.00 0.00000004 78 91 1.55E-05 25550 5.53E-05 

Magnesium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Manganese 20700.00 0.00000004 78 91 7.10E-04 25550 2.53E-03 

Mercury (inorganic) 0.19 5.02E-04 0.00000004 78 91 8.18E-05 25550 2.91E-04 

Nickel 142.00 0.00000004 78 91 4.87E-06 25550 1.73E-05 

Potassium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+OO ·25550 O.OOE+OO 

Thallium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Vanadium 32.90 0.00000004 78 91 1.13E-06 25550 4.02E-06 

Zinc 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

OrganiCS 

Benzo(a)pyrene Equivalents 3.17 0.00000004 78 91 1.09E-07 25550 3.87E-07 

1 ,1 - Dichloroethane 34.00 6.18E-03 0.00000004 78 91 1.80E-01 25550 6.41E-01 

1,2 - Dichloroethylene (mixed isomers)' 1.80 6.05E-03 0.00000004 78 91 9.34E-03 25550 3.33E-02 

Ethyl benzene 140.00 4.38E-03 0.00000004 78 91 5.26E-01 25550 1.87E+OO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 3500.00 8.68E-04 0.00000004 78 91 2.61E+OO 25550 9.28E+OO 

Naphthalene 2.70 4.21E-04 0.00000004 78 91 9.74E-04 25550 3.47E-03 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (days) Air Conc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 1200.00 5.54E-03 0.00000004 78 91 5.70E+OO 25550 2.03E+01 

Toluene 190.00 5.04E-03 0.00000004 78 91 8.21 E-01 25550 2.92E+OO 

1,1,1 - Trichloroethane 2600.00 7.32E-03 0.00000004 78 91 1.63E+01 25550 5.81E+01 

Trichloroethylene (TCE) 120.00 6.78E-03 0.00000004 78 91 6.97E-01 25550 2.48E+OO 

Xylenes (mixed) 580.00 3.75E-03 0.00000004 78 91 1.87E+OO 25550 6.65E+OO 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated 

Chemical SubRID Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRIC AirConc 

(mgA<g-d) (mg/kgld) AAF(a) HQ (mg/kgld) AF(b) HQ (mg/m3) (mglm3) 

Inorganlcs 

Aluminum 1.00E+OO 3.74E-02 1.00 0.037 77% 1.ISE-04 0.01 0.011 23% NA 2.18E-04 

Antimony 4.00E-04 6. 17E-04 1.00 I.S43 93% 1.89E-06 O.OS O.09S 6% 2.00E-04 3.60E-06 

Arsenic 3.00E-04 3.88E-OS 1.00 0.129 91% 3.S6E-06 0.90 0.013 9% NA 2.26E-07 

Barium 7.00E-02 1.92E-03 1.00 0.027 87% S.89E-06 O.OS 0.002 S% S.OOE-03 1.12E-OS 

Beryllium S.OOE-03 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.01 0.000 #DIV/OI NA O.OOE+OO 

Cadmium 1.00E-03 3.12E-OS 1.00 0.031 94% 9.54E-07 1.00 0.001 3% 2.00E-04 1.82E-07 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium "I 1.00E+OO O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO O.OS 0.000 #DIV/OI NA O.OOE+OO 

Chromium VI 2.00E-02 6.70E-04 1.00 0.034 13% 2.0SE-OS O.OS 0.021 8% 2.00E-OS 3.91E-06 

Cobalt 6.00E-02 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO O.SO 0.000 #DIV/OI 3.00E-OS O.OOE+OO 

Copper 3.70E-02 7.58E-03 1.00 0.20S 95% 2.32E-04 0.60 0.010 5% NA 4.42E-OS 

Iron 3.00E-Ol 1.62E+OO 1.00 S.388 4.9SE-02 O.OS 3.300 NA 9.43E-03 

Lead NA 2.66E-03 0.00 NA 0.00 NA I.SSE-OS 

Magnesium NA O.OOE+OO 0.00 O.OOE+OO 0.00 NA O.OOE+OO 

Manga~ese 1.40E-Ol 1.22E-Ol 1.00 0.869 94% 3.73E-04 O.OS 0.OS3 6% NA 7.10E-04 

Mercury (inorganic) 3.00E-03 1.12E-06 1.00 0.000 0% 1.71E-07 0.20 0.000 0% 3.00E-04 8.18E-OS 

Nickel 2.00E-02 8.35E-04 1.00 0.042 62% 2.S6E-OS O.OS 0.026 38% NA 4.87E-06 

Potassium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Selenium S.OOE-03 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIV/OI NA O.OOE+OO 

Sodium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium 8.00E-04 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIV/OI NA O.OOE+OO 

Vanadium 7.00E-03 1.93E-04 1.00 0.028 77% S.92E-06 0.10 0.008 23% NA 1.13E-06 

Zinc 3.00E-Ol O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.30 0.000 #DIV/OI NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 1.86E-OS 1.00 7.42E-06 0.80 NA I.09E-07 

1,1 - Dichloroethane 1.00E-Ol 2.00E-04 1.00 0.002 5% 3.06E-OS 0.90 0.000 1% S.OOE+OO 1.80E-Ol 

1,2 - Dichloroethylene (mixed isomers) 9.00E-03 1.06E-OS 1.00 0.001 4% 1.62E-06 0.90 0.000 1% 3.50E-Ol 9.34E-03 

Ethyl benzene 1.00E-Ol 8.23E-04 1.00 0.008 2% 1.26E-04 0.8S 0.001 O"k 1.00E+OO 5.26E-Ol 

Fluoranthene 4.00E-02 O.OOE+OO 0.80 0.000 #DIVIOI O.OOE+OO 0.80 0.000 #DIV/OI 1.40E+OO O.OOE+OO 

Methyl ethyl ketone (2-butanone) 6.00E-Ol 2.06E-02 1.00 0.034 1% 6.30E-03 0.90 0.012 O"k I.00E+OO 2.61E+OO 

Naphthalene 2.00E-02 I.S9E-OS 1.00 0.001 2% 2.43E-06 0.80 0.000 O"k 3.00E-02 9.74E-04 

2-Nitroaniline S.70E-OS O.OOE+OO 1.00 0.000 #DIVlO! O.OOE+OO 1.00 0.000 #DIV/OI 2.00E-03 O.OOE+OO 

Pyrene 3.00E-02 O.OOE+OO 0.80 0.000 #DIVlO! O.OOE+OO 0.80 0.000 #DIV/OI 1. 1 OE+OO O.OOE+OO 

Tetrachloroethylene (PCE) 1.00E-02 7.OSE-03 1.00 0.70S 85% 1.08E-03 0.90 0.120 IS% NA S.70E+OO 

Toluene 2.00E-Ol 1.12E-03 1.00 0.006 1% 1.71E-04 0.90 0.001 0"/0 1.00E+OO 8.21E-Ol 

1,1.1 - Trichloroethane 2.00E-02 I.S3E-02 1.00 0.764 12% 2.34E-03 0.90 0.130 2% 3.00E+00 1.63E+Ol 

Trichloroethylene (TCE) NA 7.05E-04 1.00 1.08E-04 0.90 NA 6.97E-Ol 

Xylenes (mixed) 2.00E+OO 3.41E-03 1.00 0.002 0"/0 S.22E-04 0.90 0.000 O"k 3.00E-Ol 1.87E+OO 

. . 
Subchronlc tOXICity values were not available lor AI, Cd, Co, dlbenzol~ran, dl(ethylhexyl)phthalate, ethylbenzene, styrene, pyrene, pentachlorophenol, tetrachloroethylene, and 1,1,1 tnchloroethane . 

Chronic toxicity values, il available, were utilized as surrogate values. 

Major (' ··uctlon Worker - Sub Area A3 - Refined Analysis PI" . of 1 

Inhalation % Combined 

Total Pathway 

HQ HQ 

0.049 

0.Ot8 1% 1.6SS 

0.143 

0.002 7% 0.031 

0.000 

0.001 3% 0.033 

0.000 

0.19S 78% 0.249 

0.000 #DIVIOI 0.000 

0.21S 

8.688 

0.922 

0.273 100% 0.273 

0.067 

0.000 

0.000 

0.036 

0.000 

0.036 94% 0.038 

0.027 9S% 0.028 

0.526 98% 0.536 

0.000 #DIVIOI 0.000 

2.60S 98% 2.651 

0.032 97% 0.033 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.82S 

0.821 99% 0.827 

S.436 86% 6.330 

6.222 100% 6.224 

SCREENING HI = 29.855 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mg/kg-d)-1 (mg/kgld) AAF ECA (mg/kgld) AF(b) ECA (uglm3) (uglm3) ECA Total 

Inorganlcs 

Aluminum NA 1.33E-04 1.00 4.08E-07 0.01 NA 7.7BE-04 

Antimony NA 2.20E-06 1.00 6.73E-09 0.05 NA 1.2BE-05 

Arsenic I.S0E+00 1.3BE-07 1.00 2.07E-07 89% 1.27E-08 0.90 2. 12E-08 9% 4.00E-03 806E-07 3.22E-09 1% 2.32E-07 

Barium NA 6.8SE-06 1.00 2.10E-08 O.OS NA 3.99E-OS 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO iDIV/Oi O.OOE+OO 

Cadmium NA 1.11E-07 1.00 3.40E-09 1.00 1.80E-03 6.47E-07 1.16E-09 100% 1.16E-09 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium ill NA O.OOE+OO 1,00 O,OOE+OO O,OS NA O,OOE+OO 

Chromium VI NA 2,39E-06 1,00 7,31E-08 O,OS 1,20E-02 1.39E-OS 1,67E-07 100"10 1,67E-07 

Cobalt NA O,OOE+OO 1,00 O,OOE+OO O,SO NA O,OOE+OO 

Copper NA 2,70E-OS 1.00 8,27E-07 0,60 NA I,S8E-04 

Iron NA S,76E-03 1,00 1,76E-04 0,05 NA 3,36E-02 

Lead NA 9,48E-06 0,00 NA 0,00 NA S,S3E-OS 

Magnesium NA O.OOE+OO 0,00 O,OOE+OO 0,00 NA O.OOE+OO 

Manganese NA 4,33E-04 1,00 1.33E-06 0,05 NA 2,S3E-03 

Mercury (inorganic) NA 3,98E-09 1.00 6,09E-l0 0,20 NA 2,91E-04 

Nickel NA 2,97E-06 1.00 9,10E-08 O,OS 4,80E-04 1,73E-OS 8.32E-09 100"10 8,32E-09 

Potassium NA O,OOE+OO NA NA NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 O,OOE+OO 0,90 NA O,OOE+OO 

Sodium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium NA O.OOE+OO 1,00 O,OOE+OO 0.90 NA O.OOE+OO 

Vanadium NA 6.89E-07 1.00 2,11E-08 0,10 NA 4.02E-06 

Zinc NA O,OOE+OO 1.00 O,OOE+OO 0,30 NA O,OOE+OO 

OrganiCS 

Benzo(a)pyrene Equivalents 7.3OE+00 6,64E-08 1.00 4.B4E-07 67% 2.64E-OB 0,80 2.41 E-07 33% 1.70E-03 3.87E-07 6.S8E-l0 0% 7. 26E-07 

1,1 - Dlchloroethane S.70E-03 7,12E-07 1.00 4.06E-09 0% 1.09E-07 0.90 6,90E-l0 0% 1.60E-06 6.41 E-Ol 1,03E-06 100% 1.03E-06 

1,2 - Dichloroethylene (mixed isomers) NA 3.77E-08 1.00 S,77E-09 0.90 NA 3.33E-02 

Ethyl benzene NA 2.93E-06 1.00 4.49E-07 0,8S NA 1.87E+00 

Fluoranthene NA O.OOE+OO 0.80 O,OOE+OO 0,80 NA O.OOE+OO 

Methyl ethyl ketone (2-butanone) NA 7. 33E-OS 1.00 2.24E-OS 0.90 NA 9.28E+00 

Naphthalene NA S,65E-08 1.00 8,6SE-09 0.80 NA 3.47E-03 

2-Nitroaniline NA O,OOE+OO 1.00 O,OOE+OO 1.00 NA O,OOE+OO 

Pyrene NA O.OOE+OO 0,80 O,OOE+OO 0.80 NA O.OOE+OO 

Tetrachloroethylene (PCE) S.20E-02 2.S1E-OS 1.00 1.31E-06 10% 3,8SE-06 0,90 2.22E-07 2% S.80E-07 2,03E+Ol 1.18E-OS 89% 1.33E-OS 

Toluene NA 3.98E-06 1.00 6,09E-07 0,90 NA 2.92E+00 

1,1,1 - Trichloroethane NA S.44E-OS 1.00 8.33E-06 0.90 NA S.81E+Ol 

Trichloroethylene (TCE) 1.10E-02 2.S1E-06 1.00 2.76E-08 1% 3.8SE-07 0.90 4,70E-09 0% 1.70E-06 2,48E+00 4.22E-06 99% 4.2SE-06 

Xylenes (mixed) NA 1.21E-OS 1.00 1.86E-06 0.90 NA 6.65E+00 

ECA = Excess Cancer Alsk 

TOTALECR = 2E-05 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soillngestior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1.1 - Dichloroethane 

1.2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

6830 

2.3 

11.4 

306 

22.6 

1900 

38100 

5950 

0.12 

26.1 

60.7 

14 

160 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 
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FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Pap'~ 1 of 2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

4.01E-02 

1.35E-05 

6.70E-05 

1.80E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.33E-04 

O.OOE+OO 

1.12E-02 

2.24E-01 

O.OOE+OO 

O.OOE+OO 

3.50E-02 

7.05E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.53E-04 

O.OOE+OO 

3.57E-04 

O.OOE+OO 

8.23E-05 

O.OOE+OO 

9.40E-04 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

1.43E-04 

4.81E-08 

2.39E-07 

6.41E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.73E-07 

O.OOE+OO 

3.98E-05 

7.98E-04 

O.OOE+OO 

O.OOE+OO 

1.25E-04 

2.51E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.46E-07 

O.OOE+OO 

1.27E-06 

O.OOE+OO 

2.93E-07 

O.OOE+OO 

3.35E-06 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 
Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg·d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 1.1 480 1.00E-06 1.00 78 70 91 6.47E-06 25550 2.30E-08 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 130 480 1.00E-06 1.00 78 70 91 7.64E-04 25550 2.72E-06 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 96 480 1.00E-06 1.00 78 70 91 5.64E-04 25550 2.01E-06 

Xylenes (mixed) 28 480 1.00E-06 1.00 78 70 91 1.65E-04 25550 5.86E-07 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) 

In organics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

. Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo{a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

S830.00 

2.30 

11.40 

306.00 

0.00 

0.00 

0.00 

0.00 

22.S0 

0.00 

1900.00 

38100.00 

0.00 

0.00 

5950.00 

0.12 

0.00 

0.00 

0.00 

0.00 

0.00 

2S.10 

0.00 

SO.70 

0.00 

14.00 

0.00 

1S0.oo 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.ooE-06 

1.00E-OS 

1.ooE-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.ooE-OS 

1.ooE-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.ooE-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.00E-OS 

1.ooE-OS 

1.ooE-06 

1.ooE-06 
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0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Par '1 of 2 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

1.23E-04 

4.14E-08 

S.1SE-OS 

5.51 E-OS 

O.OOE+oo 

O.OOE+OO 

NA 

O.OOE+oo 

4.07E-OS 

O.ooE+OO 

3.42E-04 

S.8SE-03 

NA 

O.ooE+oo 

1.07E-04 

1.08E-07 

O.ooE+OO 

NA 

O.ooE+OO 

NA 

O.OOE+oo 

4.70E-OS 

O.ooE+OO 

1.42E-04 

O.ooE+oo 

1.2SE-05 

O.ooE+oo 

3.74E-04 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mg/kg-d) 

4.38E-07 

1.47E-10 

2.19E-08 

1.9SE-08 

O.ooE+OO 

O.ooE+oo 

NA 

O.ooE+oo 

1.45E-08 

O.ooE+oo 

1.22E-06 

2.44E-05 

NA 

O.ooE+OO 

3.81E-07 

3.85E-10 

O.OOE+OO 

NA 

O.ooE+oo 

NA 

O.ooE+OO 

1.S7E-08 

O.ooE+oo 

5.0SE-07 

O.ooE+oo 

4.49E-08 

O.ooE+OO 

1.33E-06 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mglkg-d) (Carcin) (mglkg-d) 

Methyl ethyl ketone (2-butanone) 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+OO 

Naphthalene 1.10 4900 1.00E-06 0.30 0.050 78 70 91 9.90E-07 25550 3.53E-09 

2-Nitroaniline 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.ooE+oo 

Pyrene 130.00 4900 1.00E-06 0.30 0.100 78 70 91 2.34E-04 25550 8.33E-07 

Tetrachloroethylene (PCE) 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Toluene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

1,1,1 - Trichloroethane 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.OOE+oo 25550 O.OOE+OO 

Trichloroethylene (TCE) 96.00 4900 1.00E-06 0.30 0.050 78 70 91 8.64E-05 25550 3.0BE-07 

Xylenes (mixed) 2B.00 4900 1.00E-06 0.30 0.050 78 70 91 2.52E-05 25550 8.9BE-08 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m31 (mglkg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 
1,2 - Dichloroethylene (mixed 
isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m31 (mg/kg) 

mol) 

Methyl ethyl ketone (2-

butanone) 4.50E+oO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+oO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1:70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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VF (m3/kg) = (O/C) x [(3.14 x Oa x T)"O.5/(2 x B x Oa)] x 10-4 m2lcm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO . O.OOE+OO O.OOE+OO #OIVlO! 

1 ,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 1.62E+02 
1,2 - Oichloroethylene (mixed 
isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 1.6SE+02 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.28E+02 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61 E-OS 1.14E+OS 
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VF (m3/kg) = (O/C) x [(3.14 x Oa x T)I\Q.S/(2 x B x Oa)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3Ikg) 

Methyl ethyl ketone (2-
butanone) 9.00E-02 9.80E-06 4.38E-05 4.50E+OO 2.25E-02 2.70E-05 1.15E+03 

Naphthalene 5.90E-02 7.50E-06 1.03E-05 1.19E+03 5.96E+OO 4.83E-04 2.38E+03 

2-Nitroaniline O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-05 1.69E+05 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.35E+OO 1.80E-02 1.81E+02 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 1.98E+02 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.37E+02 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.48E+02 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.50E+02 1.25E+OO 6.73E-03 2.66E+02 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (days) AirConc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganlcs 

Aluminum 6830.00 0.00000004 78 91 2.34E-04 25550 8.34E-04 

Antimony 2.30 0.00000004 78 91 7.89E-08 25550 2.81E-07 

Arsenic 11.40 0.00000004 78 91 3.91E-07 25550 1.39E-06 

Barium 306.00 0.00000004 78 91 1.05E-05 25550 3.74E-05 

Beryllium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Calcium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium VI 22.60 0.00000004 78 91 7.75E-07 25550 2.76E-06 

Cobalt 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Copper 1900.00 0.00000004 78 91 6.51E-05 25550 2.32E-04 

Iron 38100.00 0.00000004 78 91 1.31 E-03 25550 4.65E-03 

Lead 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Manganese 5950.00 0.00000004 78 91 2.04E-04 25550 7.27E-04 

Mercury (inorganic) 0.12 5.02E-04 0.00000004 78 91 5.17E-05 25550 1.84E-04 

Nickel 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Potassium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Thallium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Vanadium 26.10 0.00000004 78 91 8.95E-07 25550 3.19E-06 

Zinc 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 60.70 0.00000004 78 91 2.08E-06 25550 7.41E-06 

1 ,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 14.00 6.05E-03 0.00000004 78 91 7.26E-02 25550 2.59E-01 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 160.00 8.79E-06 0.00000004 78 91 1.21 E-03 25550 4.32E-03 

Methyl ethyl ketone (2-butanone) 0.00 8.68E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 1.10 4.21E-04 0.00000004 78 91 3.97E-04 25550 1.41 E-03 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 
Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mg/kg) (kglm3) (kglm3) (day/yr) (days) Air Cone (days) Air Cone 

(Noncar) (mglm3) (Carcin) (uglm3) 

Pyrene 130.00 5.93E-06 0.00000004 78 91 6.65E-04 25550 2.37E-03 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Trichloroethylene (TCE) 96.00 6.78E-03 0.00000004 78 91 5.58E-01 25550 1.99E+<l0 

Xylenes (mixed) 28.00 3.75E-03 0.00000004 78 91 9.01E-02 25550 3.21E-01 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated 

Chemical SubRfD Ingestion Ingestion Ingestion Total Contact Dose Contact Totat SubRfC AirConc 

(mg/kg-d) (mg/kg/d) AAF(a) HQ (mglkg/d) AF(b) HQ (mg/m3) (mg/m3) 

Inorganlcs 

Aluminum l.ooE+oo 4.01E-02 1.00 0.040 n% 1.23E-04 0.01 0.012 23% NA 2.34E-04 

Antimony 4.ooE-04 1.3SE-OS 1.00 0.034 93% 4.14E-OS O.OS 0.002 6% 2.ooE-04 7.S9E-OS 

Arsenic 3.ooE-04 6.70E-05 1.00 0,223 91% 6.16E-OS 0.90 0.023 9% NA 3.91E-07 

Barium 7,ooE-02 I.S0E-03 1.00 0,026 87% S.SIE-OS O.OS 0,002 5% S,ooE-03 LOSE-OS 

Beryllium s,ooE-03 O,ooE+oo 1,00 0,000 IIDIV/O! O,ooE+oo 0,01 0,000 IIDIVIOI NA O,ooE+oo 

Cadmium 1,00E-03 O,ooE+oo 1,00 0,000 IIDIVIOI O,ooE+oo 1,00 0,000 #DIVIOI 2,ooE-04 O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O,ooE+oo 

Chromium III 1,00E+00 O,ooE+oo 1,00 0,000 HDIV/O! O,ooE+oo O,OS 0.000 HDIV/OI NA O.ooE+oo 

Chromium VI 2.ooE-02 1.33E-04 1,00 0.007 13% 4,07E-OS O,OS 0,004 S% 2,ooE-OS 7,7SE-07 

Cobalt 6,ooE-02 O,ooE+oo 1,00 0,000 HDIV/O! O.ooE+oo O.SO 0,000 HDIVlO! 3,ooE-OS O,ooE+oo 

Copper 3,70E-02 1,12E-02 1,00 0,302 95% 3.42E-04 0.60 O.OIS S% NA 6.S1E-OS 

Iron 3.ooE-01 2.24E-Ol 1,00 0.746 6,S6E-03 O,OS 0.4S7 NA 1,31E-03 

Lead NA O,ooE+oo 0.00 NA 0.00 NA O,ooE+oo 

Magnesium NA O.ooE+oo 0,00 O,ooE+oo 0,00 NA O,ooE+oo 

Manganese 1.40E-Ol 3.S0E-02 1.00 0,2S0 94% 1,07E-04 O.OS O,OIS 6% NA 2,04E-04 

Mercury (inorganic) 3,ooE-03 7,OSE-07 1,00 0,000 0% I,OSE-07 0,20 0,000 0% 3,ooE-04 S,17E-OS 

Nickel 2,ooE-02 O.ooE+oo 1,00 0,000 HDIVlO! O.ooE+oo O.OS 0.000 #DIVIOI NA O,ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O,ooE+oo 

Selenium S,ooE-03 O,ooE+oo 1.00 0,000 HDIV/O! O,ooE+oo 0,90 0,000 HDIV/O! NA O,ooE+oo 

Sodium NA O,ooE+oo NA NA NA NA O,ooE+oo 

Thallium S.ooE-04 O.ooE+oo 1.00 0,000 HDIV/O! O,ooE+oo 0.90 0,000 #DIVlO! NA O.ooE+OO 

Vanadium 7.ooE-03 I.S3E-04 1,00 0,022 77% 4,70E-OS 0,10 0,007 23% NA S.9SE-07 

Zinc 3.ooE-01 O.ooE+oo 1,00 0,000 IIDIV/OI O,ooE+oo 0,30 0,000 HDIVlO! NA O,ooE+oo 

Organics 
. 

Benzo(a)pyrene Equivalents NA 3,S7E-04 1,00 1.42E-04 O.SO NA 2,OSE-OS 

1,1 - Dichloroethane 1,00E-01 O,ooE+oo 1,00 0,000 #DIV/O! O.ooE+oo 0.90 0.000 #D!VlO! S,ooE+oo O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) 9,ooE-03 S.23E-05 1,00 0,009 4% 1,26E-OS 0,90 0,002 1% 3,SOE-Ol 7,26E-02 

Ethyl benzene 1,00E-01 O,ooE+oo 1,00 0,000 HDIV/OI O,ooE+oo O,SS 0,000 HDIV/OI 1,00E+00 O,ooE+oo 

Fluoranthene 4,ooE-02 9.40E-04 O,SO 0,019 60% 3.74E-04 O,SO 0.012 37% I.40E+oo 1,21E-03 

Methyl ethyl ketone (2-butanone) 6,ooE-01 O,ooE+oo 1.00 0,000 IIDIV/OI O.ooE+oo 0,90 0,000 HDIVlO! l.ooE+oo O,ooE+oo 

Naphthalene 2,ooE-02 6.47E-OS 1,00 0,000 2% 9,90E-07 O.SO 0.000 0% 3,ooE-02 3.97E-04 

2-Nitroaniline S,70E-OS O,ooE+oo 1,00 0,000 IIDIV/O! O,ooE+oo 1,00 0.000 HDIV/OI 2,ooE-03 O,ooE+oo 

Pyrene 3,ooE-02 7,64E-04 O,SO 0,020 66% 2,34E-04 O,SO 0,010 32% 1.10E+00 6.65E-04 

Tetrachloroethylene (PCE) 1,00E-02 O,ooE+oo 1,00 0,000 IIDIV/OI O,ooE+oo 0,90 0.000 HDIVIOI NA O,ooE+oo 

Toluene 2,ooE-01 O,ooE+oo 1,00 0,000 IIDIV/O! O,ooE+oo 0,90 0,000 HDIV/OI l.ooE+oo O,ooE+oo 

1 ,1 ,1 - Trichloroethane 2,ooE-02 O,ooE+oo 1,00 0,000 IIDIV/O! O,ooE+oo 0,90 0,000 IIDIVIOI 3.ooE+00 O,ooE+oo 

Trichloroethylene (TCE) NA S.64E-04 1.00 S,64E-OS 0.90 NA S.58E-Ol 

Xylenes (mixed) 2.ooE+00 I.65E-04 1.00 0,000 0% 2,S2E-OS 0.90 0.000 0% 3.ooE-01 9.01E-02 

Subchronlc tOXICity values were not avaIlable for AI, Cd, Co, dlbenzofuran, dl(ethylhexyl)phthalate, ethylbenzene, styrene, pyrene, pentachlorophenol, tetrachloroethylene, and 1,1,1 trichloroethane, 

Chronic tOxicity values, if available, were utilized as surrogate values: 
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Inhalation % Combined 

Total Pathway 

HQ HQ 

0.OS2 

0.000 1% 0.036 

0.246 

0,002 7% 0.029 

0.000 

0,000 #DIVIOI 0.000 

0.000 

0.039 7S% 0,049 

0,000 #DIVlO! 0,000 

0,317 

1,204 

0,26S 

0.172 100"10 0,173 

0,000 

0.000 

0,000 

0.029 

0.000 

0,000 HDIV/OI 0,000 

0,207 9S% 0,21S 

0,000 ,IIDIV/OI 0,000 

0.001 3% 0,031 

0.000 HDIV/OI 0,000 

0,013 97% 0,014 

0.000 iDIV/OI 0.000 

0,001 2% 0.031 

0.000 

0.000 HDIV/OI 0.000 

0.000 iDIV/OI 0.000 

0.300 100"/0 0.300 

SCREENING HI = 2.995 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF Air Cone Total Pathway 

(mglkg-d)-1 (mgJl<g/d) AAF ECR (mgJl<gld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 1.43E-04 1.00 4.38E-07 0.01 NA 8.34E-04 

Antimony NA 4.81E-08 1.00 1.47E-10 0.05 NA 2.81E-07 

Arsenic 1.50E+OO 2.39E-07 1.00 3.58E-07 89% 2.19E-08 0.90 3.S5E-08 9% 4.00E-03 1.39E-06 5.57E-09 1% 4.00E-07 

Barium NA S.41E-06 1.00 1.9SE-08 0.05 NA 3. 74E-05 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Cadmium NA O.OOE+OO 1.00 O.OOE+OO 1.00 1.80E-03 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+OO 0.05 NA O.OOE+OO 

Chromium VI NA 4.73E-07 1.00 1.45E-08 0.05 1.20E-02 2.7SE-06 3.31E-08 100% 3.31E-08 

Cobalt NA O.OOE+OO 1.00 O.OOE+OO 0.50 NA O.OOE+OO 

Copper NA 3.98E-05 1.00 1.22E-06 0.60 NA 2.32E-04 

Iron NA 7.98E-04 1.00 2.44E-05 0.05 NA 4.S5E-03 

Lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 O.OOE+OO 0.00 NA O.OOE+OO 

Manganese NA 1.25E-04 1.00 3.81E-07 0.05 NA 7.27E-04 

Mercury (inorganic) NA 2.51E-09 1.00 3.85E-10 0.20 NA 1.B4E-04 

Nickel NA O.OOE+OO 1.00 O.OOE+OO 0.05 4.80E-04 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Potassium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Sodium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Vanadium NA 5.4SE-07 1.00 1.S7E-08 0.10 NA 3. 19E-06 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.3OE+OO 1.27E-06 1.00 9.28E-06 67% 5.06E-07 0.80 4.62E-06 33% 1.70E-03 7.41E-06 1.2SE-08 O"k 1.39E-05 

1,1 - Dichloroethane 5.70E-03 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.90 O.OOE+OO #DIV/OI 1.60E-06 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) NA 2.93E-07 1.00 4.49E-08 0.90 NA 2.59E-01 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+OO 0.85 NA O.OOE+OO 

Fluoranthene NA 3.35E-06 0.80 1.33E-06 0.80 NA 4. 32E-03 

Methyl ethyl ketone (2-butanone) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Naphthalene NA 2.3OE-08 1.00 3.53E-09 0.80 NA 1.41E-03 

2-Nitroaniline NA O.OOE+OO 1.00 O.OOE+OO 1.00 NA O.OOE+OO 

pyrene NA 2. 72E-06 0.80 8. 33E-07 0.80 NA 2.37E-03 

Tetrachloroethylene (PCE) 5.20E-02 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.90 O.OOE+OO #DIV/OI 5.80E-07 O_OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Toluene NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

1,1,1 - Trichloroethane NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Trichloroethylene (TeE) 1.10E-02 2.01E-06 1.00 2.21E-08 1% 3.08E-07 0.90 3.7SE-09 O"k 1.70E-06 1.99E+OO 3.38E-06 99% 3.40E-06 

Xylenes (mixed) NA 5.8SE-07 1.00 898E-08 0.90 NA 3.21E-01 

ECR = Excess Cancer RIsk 

TOTALECR = 2E-05 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

. Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

4580 

2.3 

9.4 

197 

12.8 

43.1 

12300 

1560 

24.6 

0.759 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 
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FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Pap'" 1 of 2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

2.69E-02 

1.35E-05 

5.52E-05 

1.16E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

7.52E-05 

O.OOE+OO 

2.53E-04 

7.23E-02 

O.OOE+OO 

O.OOE+OO 

9.17E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.45E-04 

O.OOE+OO 

4.46E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

9.59E-05 

4.81E-08 

1.97E-07 

4.12E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.68E-07 

O.OOE+OO 

9.02E-07 

2.57E-04 

O.OOE+OO 

O.OOE+OO 

3.27E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.15E-07 

O.OOE+OO 

1.59E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 

Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kg/mg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg·d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

OrganiCS 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs 

(mg/kg) 

4580.00 

2.30 

9.40 

197.00 

0.00 

0.00 

0.00 

0.00 

12.80 

0.00 

43.10 

12300.00 

0.00 

0.00 

1560.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

24.60 

0.00 

0.76 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-06 

1.00E-06 

Major (''Instruction Worker - Sub Area 81 - Refined Analysis 

AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Pap" 1 of 2 

EF 

(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

8.24E-05 

4.14E-08 

5.08E-06 

3.55E-06 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

2.30E-06 

O.OOE+OO 

7.76E-06 

2.21E-03 

NA 

O.OOE+OO 

2.81E-05 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

4.43E-06 

O.OOE+OO 

1.78E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mg/kg-d) 

2.94E-07 

1.47E-10 

1.81E-08 

1.26E-08 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

8.21 E-09 

O.OOE+OO 

2.76E-08 

7.89E-06 

NA 

O.OOE+OO 

1.00E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

1.58E-08 

O.OOE+OO 

6.33E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ASS EF SW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 0.00 4900 1.00E·06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Naphthalene 0.00 4900 1.ooE·06 0.30 0.050 78 70 91 O.ooE+oo 25550 O.ooE+oo 

2-Nitroaniline 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+OO 

Tetrachloroethylene (PCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+oo 

Toluene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+oo 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.OOE+oo 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+oO 25550 O.ooE+oo 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mgll) (atm-m31 (mglkg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+oO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 
1,2 - Dichloroethylene (mixed 
isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61E-05 51 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mgll) (atm-m31 (mg/kg) 

mol) 

Methyl ethyl ketone (2-
butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1:70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)AO.5/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Bery"ium 

Cadmium 

Calcium 

Chromium '" 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

1 ,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 1.62E+02 
1,2 - Oichloroethylene (mixed 
isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.BOE-01 4.10E-03 1.6SE+02 

Ethyl benzene 7.S0E-02 7.BOE-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.2BE+02 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61E-OS 1.14E+OS 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\().5/(2 x 8 x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Methyl ethyl ketone (2-
butanone) 9.00E-02 9.80E-06 4.38E-05 4.50E+OO 2.25E-02 2.70E-05 1.15E+03 

Naphthalene 5.90E-02 7.50E-06 1.03E-05 1.19E+03 5.96E+OO 4.83E-04 2.38E+03 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-05 1.69E+05 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.35E+OO 1.80E-02 1.81E+02 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 1.98E+02 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.37E+02 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.48E+02 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.50E+02 1.25E+OO 6.73E-03 2.66E+02 
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Major Construction Worker Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (days) Air Conc (days) Air Conc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganlcs 

Aluminum 4580.00 0.00000004 78 91 1.57E-04 25550 5.59E-04 

Antimony 2.30 0.00000004 78 91 7.89E-08 25550 2.81E-07 

Arsenic 9.40 0.00000004 78 91 3.22E-07 25550 1.15E-06 

Barium 197.00 0.00000004 78 91 6.75E-06 25550 2.41 E-05 

Beryllium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Calcium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium VI 12.80 0.00000004 78 91 4.39E-07 25550 1.56E-06 

Cobalt 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Copper 43.10 0.00000004 78 91 1.48E-06 25550 5.26E-06 

Iron 12300.00 0.00000004 78 91 4.22E-04 25550 1.50E-03 

Lead 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Manganese 1560.00 0.00000004 78 91 5.35E-05 25550 1.90E-04 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Nickel 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Potassium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Thallium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Vanadium 24.60· 0.00000004 78 91 8.43E-07 25550 3.00E-06 

Zinc 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 0.76 0.00000004 78 91 2.60E-08 25550 9.27E-08 

1 ,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00 6.05E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 0.00 8.68E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 0.00 4.21E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker Table 3. Calculation of subchronic average air concentratior 
Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kglm3) (day/yr) (days) AirConc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 6.78E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 3.75E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated 

Chemical SubRfD Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRfC AirConc 

(mgJkg-d) (mglkgld) AAF(a) HQ (mgJkgld) AF(b) HQ (mg/m3) (mg/m3) 

fnorganlcs 

Aluminum I.00E+OO 2.69E-02 1.00 0.027 77% 8.24E-OS 0.01 0.008 23% NA I.S7E-04 

Antimony 4.00E-04 1.35E-OS 1.00 0.034 93% 4. 14E-08 O.OS 0.002 6% 2.00E-04 7.89E-08 

Arsenic 3.00E-04 S.S2E-OS 1.00 0.184 91% S.08E-06 0.90 0.019 9% NA 3.22E-07 

Barium 7.00E-02 1.16E-03 1.00 0.017 87% 3.SSE-06 O.OS 0.001 S% S.OOE-03 6.7SE-06 

Beryllium S.OOE-03 O.OOE+OO 1.00 0.000 NDIVIDI O.OOE+OO 0.01 0.000 IIDIVIOI NA O.OOE+OO 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 NDIV/OI O.OOE+OO 1.00 0.000 NDIV/OI 2.00E-04 O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 IIDIVIOI O.OOE+OO O.OS 0.000 NDIVIOI NA O.OOE+OO 

Chromium VI 2.00E-02 7.S2E-OS 1.00 0.004 13% 2.30E-06 O.OS 0.002 8% 2.00E-OS 4.39E-07 

Cobalt 6.00E-02 O.OOE+OO 1.00 0.000 NDIVIOI O.OOE+OO O.SO 0.000 NDIV/OI 3.00E-OS O.OOE+OO 

Copper 3.70E-02 2.S3E-04 1.00 0.007 95% 7.76E-06 0.60 0.000 5% NA 1.48E-06 

Iron 3.00E-Ol 7.23E-02 1.00 0.241 2.21E-03 O.OS 0.148 NA 4.22E-04 

lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 O.OOE+OO 0.00 NA O.OOE+OO 

Manganese 1.40E-Ol 9.17E-03 1.00 O.06S 94% 2.81E-OS O.OS 0.004 6% NA S.35E-OS 

Mercury (inorganic) 3.00E-03 O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.20 0.000 IIDIVIOI 3.00E-04 O.OOE+OO 

Nickel 2.00E-02 O.OOE+OO 1.00 0.000 NDIVIDI O.OOE+OO O.OS 0.000 NDIVIOI NA O.OOE+OO 

Potassium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Selenium 5.00E-03 O.OOE+OO 1.00 0.000 IIDIVIO! O.OOE+OO 0.90 0.000 IIDIVIOI NA O.OOE+OO 

Sodium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium 8.00E-04 O_OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.90 0.000 IIDIVIOI NA O.OOE+OO 

Vanadium 7.00E-03 1.45E-04 1.00 0.021 n% 4.43E-06 0.10 0.006 23% NA 8.43E-07 

Zinc 3.00E-Ol O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.30 0.000 IIDIVIOI NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 4.46E-06 1.00 1.78E-06 0.80 NA 2.60E-08 

1,1 - Dichloroethane I.00E-Ol O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.90 0.000 IIDIVIOI 5.00E+00 O.OOE+OO 

1,2 - Dichloroethyfene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.90 0.000 IIDIV/OI 3.50E-Ol O.OOE+OO 

Ethyf benzene 1.00E-Ol O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.85 0.000 IIDIV/OI I.00E+OO O.OOE+OO 

Fluoranthene 4.00E-02 O.OOE+OO 0.80 0.000 IIDIVlO! O.OOE+OO 0.80 0.000 IIDIV/OI 1.40E+00 O.OOE+OO 

Methyf ethyf ketone (2-butanone) 6.00E-Ol O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 IIDIVIOI 1.00E+00 O.OOE+OO 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 IIDIVIO! O.OOE+OO 0.80 0.000 IIDIVIOI 3.00E-02 O.OOE+OO 

2-Nitroaniline 5.70E-OS O.OOE+OO 1.00 0.000 IIDIV/O! O.OOE+OO 1.00 0.000 NDIVIOI 2.00E-03 O.OOE+OO 

Pyrene 3.00E-02 O.OOE+OO 0.80 0.000 IIDIV/OI O.OOE+OO 0.80 0.000 IIDIVIOI 1.10E+00 O.OOE+OO 

Tetrachloroethyfene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.90 0.000 IIDIV/OI NA O.OOE+OO 

Toluene 2.00E-Ol O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.90 0.000 IIDIV/OI 1.00E+00 O.OOE+OO 

1 , 1 ,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.90 0.000 NDIV/OI 3.00E+00 O.OOE+OO 

Trichloroethyfene (TCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xyfenes (mixed) 2.00E+00 O.OOE+OO 1.00 0.000 IIDIV/OI O.OOE+OO 0.90 0.000 IIDIVIOI 3.00E-Ol O.OOE+OO 

.. 
Subchronic tOXICity values were not availabla for AI, Cd, Co, dlbenzofuran, di(ethyfhexyf)phthalate, elhyfbenzene, styrene, pyrene, pentachlorophenol, tetrachloroethyfene, and 1,1,1 trichloroethane. 

Chronic toxicity values, if available, were utilized as surrogate values: 

Major (' 'fuctlon Worker - Sub Area 81 - Refined Analysis Pa' 'of1 

Inhalation % Combined 

Total Pathway 

HQ HQ 

O.03S 

0.000 1% 0.036 

0.203 

0.001 7% 0.019 

0.000 

0.000 IIDIV/OI 0.000 

0.000 

0.022 78% 0.028 

0.000 IIDIVIOI 0.000 

0.007 

0.389 

0.070 

0.000 IIDIV/OI 0.000 

0.000 

0.000 

0.000 

0.027 

0.000 

0.000 IIDIV/OI 0.000 

0.000 NDIVIOI 0.000 

0.000 ·IIDIVlO! 0.000 

0.000 IIDIVIOI 0.000 

0.000 IIDIVIOI 0.000 

0.000 IIDIVIO! 0.000 

0.000 IIDIVIOI 0.000 

0.000 IIDIVIOI 0.000 

0.000 

0.000 #DIVIOI 0.000 

0.000 IIDIVIOI 0.000 

0.000 IIDIVIOI 0.000 

SCREENING HI = 0.814 
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Major Construction Worker Table S Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF Air Cone Total Pathway 

(mg/kg-d)-1 (mg/kgld) AAF ECR (mg/kgld) AF(b) ECR (uglm3) (uglrn3) ECR Total 

Inorganlcs 

Aluminum NA 9.S9E-05 1.00 2.94E-07 0.01 NA S.S9E-04 

Antimony NA 4.S1E-08 1.00 1.47E-l0 0.05 NA 2.S1E-07 

Arsenic I.S0E+00 1.97E-07 1.00 2.9SE-07 89% I.SIE-08 0.90 3.01E-08 9% 4.ooE-03 1.ISE-06 4.S9E-09 1% 3.30E-07 

Barium NA 4.12E-06 1.00 1.26E-08 0.05 NA 2.41E-05 

Beryllium NA O.ooE+oo 1.00 O.ooE+oo 0.01 2.40E-03 O.ooE+oo O.ooE+oo #DIV/O! O.ooE+oo 

Cadmium NA O.ooE+oo 1.00 O.ooE+oo 1.00 I.S0E-03 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium III NA O.ooE+oo 1.00 O.ooE+OO 0.05 NA O.ooE+oo 

Chromium VI NA 2.68E-07 1.00 S.21E-09 0.05 1.20E-02 1.56E-06 I.SSE-08 100% I.SSE-08 

Cobalt NA O.ooE+oo 1.00 O.ooE+oo 0.50 NA O.ooE+oo 

Copper NA 9.02E-07 1.00 2.76E-08 0.60 NA S.26E-06 

Iron NA 2.S7E-04 1.00 7.S9E-06 0.05 NA I.S0E-03 

Lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.ooE+oo 0.00 NA O.ooE+oo 

Manganese NA 3.27E-OS 1.00 l.ooE-07 0.05 NA 1.90E-04 

Mercury (inorganic) NA O.ooE+oo 1.00 O.ooE+oo 0.20 NA O.ooE+oo 

Nickel NA O.ooE+oo 1.00 O.ooE+oo 0.05 4.S0E-04 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Sodium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Vanadium NA S.ISE-07 1.00 I.SSE-OS 0.10 NA 3.ooE-06 

Zinc NA O.ooE+oo 1.00 O.ooE+oo 0.30 NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30E+00 1.59E-08 1.00 1.16E-07 67% 6.33E-09 O.SO 5. 77E-08 33% 1.70E-03 9. 27E-08 l.SSE-l0 O"k 1.74E-07 

1 ,1 - Dichloroethane S.70E-03 O.ooE+oo 1.00 O.ooE+oo #DIVIOI O.ooE+oo 0.90 O.ooE+oo #DIV/OI 1.60E-06 O.ooE+oo O.ooE+oo #DIV/OI O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Ethyl benzene NA O.ooE+oo 1.00 O.ooE+oo 0.S5 NA O.ooE+oo 

Fluoranthene NA O.ooE+oo O.SO O.ooE+oo O.SO NA O.ooE+oo 

Methyl ethyl ketone (2-butanone) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Naphthalene NA O.ooE+oo 1.00 O.ooE+oo O.SO NA O.ooE+oo 

2-Nitroaniline NA O.ooE+oo 1.00 O.ooE+oo 1.00 NA O.ooE+oo 

Pyrene NA O.ooE+oo O.SO O.ooE+oo O.SO NA O.ooE+oo 

Tetrachloroethylene (PCE) S.20E-02 O.ooE+oo 1.00 O.ooE+oo #DIV/OI O.ooE+oo 0.90 O.ooE+oo #DIV/OI 5.S0E-07 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Toluene NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

1.1,1 - Trichloroethane NA O.ooE+oo 1.00 O.ooE+OO 0.90 NA O.ooE+oo 

Trichloroethylene (TCE) 1.10E-02 O.ooE+oo 1.00 O.ooE+oo #DIV/OI O.ooE+OO 0.90 O.ooE+oo #DIV/OI 1.70E-06 O.ooE+oo O.ooE+oo #DIV/O! O.ooE+oo 

Xylenes (mixed) NA O.ooE+OO 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

ECR = Excess Cancer Risk 

TOTAL ECR = SE-07 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

. Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

3960 

3 

7.8 

11.5 

9910 

747 

0.4 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Major (''lnstruction Worker - Sub Area B2 - Refined Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Pagp 1 of 2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

2.33E-02 

O.OOE+OO 

1.76E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.58E-05 

O.OOE+OO 

6.76E-05 

5.82E-02 

O.OOE+OO 

O.OOE+OO 

4.39E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

2.35E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

8.29E-05 

O.OOE+OO 

6.28E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.63E-07 

O.OOE+OO 

2.41E-07 

2.07E-04 

O.OOE+OO 

O.OOE+OO 

1.56E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

8.37E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 
Cs IR GF FI EF BW AT Noncarcin AT Garcin 

Chemical (mglkg) (mg soil/d) (kg/mg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 480 1.00E·06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

2·Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+oO 

Pyrene 480 1.00E·06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 480 1.00E·06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TGE) 480 1.00E·06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 480 1.00E·06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+oO 

Major Construction Worker - Sub Area B2 - Refined Analysis Page 2 of2 9112101 



Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs 

(mg/kg) 

3960.00 

0.00 

3.00 

0.00 

0.00 

0.00 

0.00 

0.00 

7.80 

0.00 

11.50 

9910.00 

0.00 

0.00 

747.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

0.00 4900 

0.00 4900 .. 
0.00 4900 

0.00 4900 

0.00 4900 

0.40 

0.00 

0.00 

0.00 

0.00 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.ooE-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.ooE-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.00E-06 

1.ooE-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.ooE-06 

1.ooE-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.ooE-06 

Major" .... nstruction Worker - Sub Area 82 - Refined Analysis 

AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 . 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Pap~ 1 of 2 

EF 

(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

7.13E-05 

O.OOE+oo 

1.62E-06 

O.OOE+oo 

O.OOE+oo 

O.OOE+oo 

NA 

O.OOE+oo 

1.40E-06 

O.ooE+OO 

2.07E-06 

1.78E-03 

NA 

O.ooE+OO 

1.34E-05 

O.OOE+OO 

O.ooE+oo 

NA 

O.ooE+OO 

NA 

O.ooE+oo 

O.ooE+oo 

O.ooE+oo 

9.36E-07 

O.ooE+oo 

O.ooE+oo 

O.OOE+oo 

O.OOE+oo 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

2.54E-07 

O.ooE+oo 

5.77E-09 

O.ooE+OO 

O.ooE+oo 

O.ooE+oo 

NA 

O.ooE+oo 

5.ooE-09 

O.ooE+oo 

7.37E-09 

6.35E-06 

NA 

O.ooE+OO 

4.79E-08 

O.ooE+oo 

O.ooE+oo 

NA 

O.OOE+oo 

NA 

O.ooE+oo 

O.ooE+oo 

O.ooE+oo 

3.33E-09 

O.ooE+oo 

O.ooE+OO 

O.ooE+oo 

O.ooE+oo 

9/12/01 



\ 

Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW AT Noncarcin AT Carcin 

Chemical (mglkg) (cm2) (kglmg) ~mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mglkg-d) (Carcin) (mglkg-d) 

Methyl ethyl k~tone (2-butanone) 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.ooE+OO 25550 O.ooE+oo 

Naphthalene 0.00 4900 1.ooE·06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

2-Nitroaniline 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.ooE+oo 

Pyrene 0.00 4900 1.00E·06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.ooE+oo 

Tetrachloroethylene (PCE) 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.ooE+oo 

Toluene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+oo 25550 O.ooE+oo 

1,1,1 - Trichloroethane 0.00 4900 1.ooE·06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Trichloroethylene (TCE) 0.00 4900 1.00E·06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.ooE+oo 

Xylenes (mixed) 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+OO 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mglkg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 11 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 
1,2 - Dichloroethylene (mixed 
isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mgll) (atm-m31 (mg/kg) 

mol) 

Methyl ethyl ketone (2-

bulanone) 4.50E-tOO 2.70E-t05 2.70E-05 33132 

Naphthalene 1.19E-t03 7.15E-tOO 4.83E-04 43 

2-Nitroaniline O.OOE-tOO O.OOE+OO O.OOE-tOO 0 

Pyrene 6.80E-t04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E-t02 2.00E+02 1.80E-02 318 

Toluene 1.40E-t02 5.30E+02 6.60E-03 451 

1 ,1 ,1 - Trichloroethane 1.40E-t02 1.30E-t03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E-t01 1.10E-t03 1.00E-02 712 

Xylenes (mixed) 2.50E-t02 1.77E-t02 6.73E-03 248 
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VF (m3/kg) = (O/C) x [(3.14 x Oa x T)I\Q.5/(2 x B x Oa)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m31 VF 

mol) (m3Ikg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

1,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 1.62E+02 
1,2 - Oichloroethylene (mixed 
isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 1.6SE+02 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.28E+02 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61 E-OS 1.14E+OS 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\().S/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Di Dw Da Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Methyl ethyl ketone (2-

butanone) 9.00E-02 9.80E-06 4.38E-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.1SE+03 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E+03 S.96E+OO 4.83E-04 2.38E+03 

2-Nitroaniliile O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #DIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E+02 1.10E-OS 1.69E+OS 

Tetrachloroethylene (peE) 7.20E-02 8.20E-06 1.78E-03 2.70E+02 1.3SE+OO 1.80E-02 1.81E+02 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 1.98E+02 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.37E+02 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.48E+02 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.SOE+02 1.2SE+OO 6.73E-03 2.66E+02 
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Major Construction Worker Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (days) AirConc (days) Air Conc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Inorganlcs 

Aluminum 3960.00 0.00000004 78 91 1.36E-04 25550 4.84E-04 

Antimony 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Arsenic 3.00 0.00000004 78 91 1.03E-07 25550 3.66E-07 

Barium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Beryllium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Calcium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium VI 7.80 0.00000004 78 91 2.67E-07 25550 9.52E-07 

Cobalt 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Copper 11.50 0.00000004 78 91 3.94E-07 25550 1.40E-06 

Iron 9910.00 0.00000004 78 91 3.40E-04 25550 1.21E-03 

Lead 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Manganese 747.00 0.00000004 78 91 2.56E-05 25550 9.12E-05 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Nickel 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Potassium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Thallium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Vanadium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Zinc 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 0.40 0.00000004 78 91 1.37E-08 25550 4.88E-08 

1 ,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00 6.05E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 0.00 8.68E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 0.00 4.21 E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (days) Air Cone (days) Air Cone 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+oO 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+oO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+oO 

Trichloroethylene (TCE) 0.00 6.78E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+oO 

Xylenes (mixed) 0.00 3.75E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated 

Chemical SubRID Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRIC Air Cone 

(mg/kg-d) (mg/kgld) AAF(a) HQ (mglkgld) AF(b) HQ (mglm3) (mg/m3) 

Inorganlcs 

Aluminum 1.ooE+00 2.33E-02 1.00 0.023 77% 7.13E-05 0.01 0.007 23% NA 1.36E-04 

Antimony 4.ooE-04 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.05 0.000 #DIVlO! 2.ooE-04 O.ooE+oo 

Arsenic 3.ooE-04 1.7SE-05 1.00 0.059 91% 1.62E-06 0.90 O.OOS 9% NA 1.03E-07 

Barium 7.ooE-02 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.05 0.000 #DIV/OI 5.ooE-03 O.ooE+oo 

Beryllium 5.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.01 0.000 #DIVlO! NA O.ooE+oo 

Cadnium ·1.ooE-03 O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 1.00 0.000 #DIV/OI 2.ooE-04 O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium'" 1.ooE+00 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.05 0.000 #DIV/OI NA O.ooE+oo 

Chromium VI 2.ooE-02 4.5BE-05 1.00 0.002 13% 1.40E-06 0.05 0.001 8% 2.ooE-05 2.S7E-07 

Cobalt S.ooE-02 O.ooE+oo 1.00 0.000 JlDIVIOI O.ooE+oo 0.50 0.000 #DIVIOI 3.ooE-05 O.ooE+oo 

Copper 3.70E-02 S.7SE-05 1.00 0.002 95% 2.07E-06 0.60 0.000 5% NA 3.94E-07 

Iron 3.ooE-01 5.B2E-02 1.00 0.194 1.7BE-03 0.05 0.119 NA 3.40E-04 

Lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.ooE+oo 0.00 NA O.ooE+oo 

Manganese 1.40E-01 4.39E-03 1.00 0.031 94% 1.34E-05 0.05 0.002 6% NA 2.5SE-05 

Mercury (inorganic) 3.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.20 0.000 #DIV/OI 3.ooE-04 O.ooE+oo 

Nickel 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.05 0.000 #DIV/OI NA O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium 5.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 JlDIV/OI NA O.ooE+oo 

Sodium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium B.ooE-04 O.ooE+oo 1.00 0.000 #DIVlO! O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Vanadium 7.ooE-03 O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 0.10 0.000 #DIV/OI NA O.ooE+oo 

Zinc 3.ooE-01 O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 0.30 0.000 #DIVIOI NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents NA 2.35E-06 1.00 93SE-07 O.BO NA 1.37E-OB 

1,1 - Dichloroethane 1.ooE-01 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI 5.ooE+00 O.ooE+oo 

1,2 - Dichloroethytene (mixed isomers) 9.ooE-03 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.90 0.000 #DIVIOI 3.50E-01 O.ooE+oo 

Ethyt benzene 1.ooE-01 O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 0.B5 0.000 JlDIV/OI 1.ooE+00 O.ooE+oo 

Fluoranthene 4.ooE-02 O.ooE+oo O.BO 0.000 JlDIV/OI O.ooE+oo 0.80 0.000 #DIVIOI 1.40E+00 O.ooE+oo 

Methyt ethyt ketone (2-butanone) S.ooE-01 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+OO 0.90 0.000 JlDIVIOI 1.ooE+00 O.ooE+oo 

Naphthalene 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.80 0.000 #DIVIOI 3.ooE-02 O.ooE+oo 

2-Nitroaniline 5.70E-05 O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 1.00 0.000 #DIV/OI 2.ooE-03 O.ooE+oo 

Pyrene 3.ooE-02 O.ooE+oo O.BO 0.000 #DIV/OI O.ooE+oo 0.80 0.000 JlDIV/OI 1.10E+00 O.ooE+oo 

T etrachloroethytene (PCE) 1.ooE-02 O.ooE+oo 1.00 0.000 JlDIV/OI O.ooE+oo 0.90 0.000 #DIV/O! NA O.ooE+oo 

Totuene 2.ooE-01 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI 1.ooE+00 O.ooE+oo 

1,1,1 - Trichloroethane 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI 3.ooE+00 O.ooE+oo 

Trichloroethytene (TCE) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Xytenes (mixed) 2.ooE+00 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 IIDIVIOI 3.ooE-01 O.ooE+oo 

. . 
Subchromc tOXICity values were not available lor AI, Cd, Co, dlbenzoluran, dl(ethythexyt)phthalate, ethytbenzene, styrene, pyrene, pentachlorophenol, tetrachloroethytene, and 1,1,1 trichloroethane . 

Chronic toxicity values, il available, were utilized as surrogate values. 
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Inhalation % Combined 

Total Pathway 

HQ HQ 

0.030 

0.000 #DIVIOI 0.000 

0.065 

0.000 #DIVIOI 0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 

0.013 7B% 0.017 

0.000 #DIV/OI 0.000 

0.002 

0.313 

0.033 

0.000 IIDIV/OI 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/O! 0.000 

0.000 IIDIVIOI 0.000 

0.000 #DIVIOI 0.000 

0.000 #DIVIOI 0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 IIDIV/OI 0.000 

0.000 IIDIV/OI 0.000 

SCREENING HI = 0.461 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mg/kg-d)-1 (mg/kgld) AAF ECR (mg/kgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA S.29E-OS 1.00 2.54E-07 0.01 NA 4.84E-04 

Antimony NA O.ooE+oo 1.00 O.ooE+oo O.OS NA O.ooE+oo 

Arsenic 1.S0E+00 6.2SE-OS 1.00 9.42E-OS 89% S.77E-09 0.90 9.62E-09 9% 4.ooE-03 3.SSE-07 1.47E-09 1% 1.05E-07 

Barium NA O.ooE+oo 1.00 O.ooE+oo O.OS NA O.ooE+oo 

Beryllium NA O.ooE+oo 1.00 O.ooE+oo 0.01 2.40E-03 O.ooE+oo O.ooE+oo #DIV/OI O.ooE+oo 

Cadmium NA O.ooE+oo 1.00 O.ooE+oo 1.00 1.S0E-03 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium III NA O.ooE+oo 1.00 O.ooE+oo O.OS NA O.ooE+oo 

Chromium VI NA 1.63E-07 1.00 S.ooE-09 O.OS 1.20E-02 9.S2E-07 1.14E-OS 100",(, 1.14E-OS 

Cobalt NA O.ooE+oo 1.00 O.ooE+oo O.SO NA O.ooE+oo 

Copper NA 2.41E-07 1.00 7.37E-09 0.60 NA 1.40E-06 

Iron NA 2.07E-04 1.00 6.3SE-06 O.OS NA 1.21E-03 

Lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.ooE+OO 0.00 NA O.ooE+oo 

Manganese NA 1.S6E-OS 1.00 4.79E-OS O.OS NA 9.12E-OS 

Mercury (inorganic) NA O.ooE+oo 1.00 O.ooE+oo 0.20 NA O.ooE+oo 

Nickel NA O.ooE+oo 1.00 O.ooE+oo O.OS 4.S0E-04 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Sodium NA ·O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Vanadium NA O.ooE+oo 1.00 O.ooE+oo 0.10 NA O.ooE+oo 

Zinc NA O.ooE+oo 1.00 O.ooE+oo 0.30 NA O.ooE+oo 

OrganiCS 

Benzo(a)pyrene Equivalents 7.3OE+00 S.37E-09 1.00 6.11E-OS 67% 3.33E-09 O.SO 3.04E-OS 33% 1.70E-03 4. SSE-OS S.3OE-11 0% 9. 16E-OS 

1 ,1 - Dichloroethane S.70E-03 O.ooE+oo 1.00 O.ooE+oo #DIV/OI O.ooE+oo 0.90 O.ooE+oo #DIVIOI 1.60E-06 O.ooE+oo O.ooE+oo #DIV/OI O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Ethyl benzene NA O.ooE+oo 1.00 O.ooE+oo 0.8S NA O.ooE+oo 

Fluoranthene NA O.ooE+oo 0.80 O.ooE+oo 0.80 NA O.ooE+oo 

Methyl ethyl ketone (2-butanone) NA O.ooE+oo .1.00 O.ooE+OO 0.90 NA O.ooE+oo 

Naphthalene NA O.ooE+oo 1.00 O.ooE+oo O.SO NA O.ooE+oo 

2·Nitroaniline NA O.ooE+oo 1.00 O.ooE+oo 1.00 NA O.ooE+oo 

Pyrene NA O.ooE+oo O.SO O.ooE+oo O.SO NA O.ooE+oo 

Tetrachloroethylene (PCE) S.20E-02 O.ooE+oo 1.00 O.ooE+oo #DIV/O! O.ooE+oo 0.90 O.ooE+oo #DIV/OI S.SOE-07 O.ooE+oo O.ooE+oo #DIV/OI O.ooE+oo 

Toluene NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

1,1,1 - Trichloroethane NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Trichloroethylene (TCE) 1.10E-02 O.ooE+oo 1.00 O.ooE+oo #DIV/OI O.ooE+oo 0.90 O.ooE+oo #DIVIOI 1.70E-06 O.ooE+oo O.ooE+oo #DIV/OI O.ooE+oo 

Xylenes (mixed) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+OO 

ECR = Excess Cancer Risk 

TOTALECR = 2E-07 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

. Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

5420 

6 

129 

4.3 

43.2 

937 

30100 

1960 

21.4 

1.59 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Major'" .... nstruction Worker - Sub Area 0 - Refined Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Pap'" 1 of 2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

3.19E-02 

O.OOE+OO 

3.53E-05 

7.58E-04 

O.OOE+OO 

2.53E-05 

O.OOE+OO 

O.OOE+OO 

2.54E-04 

O.OOE+OO 

5.51 E-03 

1.77E-01 

O.OOE+OO 

O.OOE+OO 

1.15E-02 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.26E-04 

O.OOE+OO 

9.35E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

1.13E-04 

O.OOE+OO 

1.26E-07 

2.70E-06 

O.OOE+OO 

9.00E-08 

O.OOE+OO 

O.OOE+OO 

9.04E-07 

O.OOE+OO 

1.96E-05 

6.30E-04 

O.OOE+OO 

O.OOE+OO 

4.10E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.48E-07 

O.OOE+OO 

3.33E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(BWxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soillngestior 
Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kg/mg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 

Naphthalene 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 

Pyrene 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 

Toluene 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 

Trichloroethylene (TCE) 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 

. Xylenes (mixed) 480 1.00E-06 1.00 78 70 91 O.OOE-tOO 25550 O.OOE-tOO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

In organics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs 

(mg/kg) 

5420.00 

0.00 

6.00 

129.00 

0.00 

4.30 

0.00 

0.00 

43.20 

0.00 

937.00 

30100.00 

0.00 

0.00 

1960.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

21.40 

0.00 

1.59 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kg/mg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-D6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.ooE-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-D6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.ooE-06 

1.ooE-06 

1.ooE-D6 
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AF 

(mg/cm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.Q10 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

pp -<I of 2 

EF 

(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

9.76E-05 

O.ooE+OO 

3.24E-06 

2.32E-06 

O.OOE+OO 

7.74E-07 

NA 

O.ooE+oo 

7.78E-06 

O.OOE+oo 

1.69E-04 

5.42E-03 

NA 

O.ooE+OO 

3.53E-05 

O.ooE+oo 

O.OOE+OO 

NA 

O.OOE+oo 

NA 

O.ooE+OO 

3.85E-06 

O.OOE+oo 

3.72E-06 

O.ooE+oo 

O.ooE+oo 

O.ooE+oo 

O.ooE+oo 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

3.47E-07 

O.ooE+oo 

U5E-08 

8.27E-09 

O.ooE+oo 

2.76E-09 

NA 

O.ooE+oo 

2.77E-08 

O.ooE+oo 

6.01E-07 

1.93E-05 

NA 

O.ooE+OO 

1.26E-07 

O.ooE+oo 

O.ooE+oo 

NA 

O.ooE+oo 

NA 

O.ooE+OO 

1.37E-08 

O.ooE+oo 

1.33E-08 

O.ooE+oo 

O.ooE+OO 

O.ooE+oo 

O.ooE+oo 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mglkg-d) (Carcin) (mglkg-d) 

Methyl ethyl ketone (2-butanone) 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+OO 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mg/kg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

,Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE-tOO O.OOE-tOO O.OOE-tOO 0 

1 ,1 - Dichloroethane 5.30E-t01 5.10E-t03 5.60E-03 2083 
1,2 - Dichloroethylene (mixed 

isomer~) 3.60E-t01 3.50E-t03 4.10E-03 1091 

Ethyl benzene 2.00E-t02 1.70E-t02 7.90E-03 197 

Fluoranthene 4.91E-t04 2.06E-01 1.61 E-05 51 
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\. 

Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (I/kg) (mg/l) (atm-m3/ (mglkg) 

mol) 

Methyl ethyl ketone (2-
butanone) 4.50E+oO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+OO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\(}.5/(2 x B x Da)) x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Di Dw Da Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #DIV/O! 

1 ,1 - Dichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 1.62E+02 
1,2 - Dichloroethylene (mixed 
isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 1.6SE+02 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.28E+02 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61E-OS 1.14E+OS 
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VF (m3/kg) = (O/C) x [(3.14 x Oa x T)A().5/(2 x 8 x Oa)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Di Dw Da Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 
mol) (m3lkg) 

Methyl ethyl ketone (2-

butanone) 9.00E-02 9.80E-06 4.38E-OS 4.S0E-tOO 2.2SE-02 2.70E-OS 1.1SE-t03 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E+03 S.96E-tOO 4.83E-04 2.38E-t03 

2-Nitroaniline O.OOE+OO O.OOE+oO O.OOE+OO O.OOE-tOO O.OOE+OO O.OOE+OO #DIVlO! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E-t04 3.40E-t02 1.10E-OS 1.69E-tOS 

Tetrachloroethylene (PC E) 7.20E-02 8.20E-06 1.78E-03 2.70E-t02 1.3SE-tOO 1.80E-02 1.81E-t02 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E-t02 7.00E-01 6.60E-03 1.98E-t02 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11 E-03 1.40E-t02 7.00E-01 1.70E-02 1.37E+02 

Trichloroethylene (TCE) 7.90E-02 9.10E-06 2.66E-03 9.40E-t01 4.70E-01 1.00E-02 1.48E-t02 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E-t02 1.2SE-tOO 6.73E-03 2.66E+02 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (days) Air Cone (days) Air Cone 

(Noncar) (mg/m3) (Carcin). (ug/m3) 

Inorganics 

Aluminum 5420.00 0.00000004 78 91 1.86E-04 25550 6.62E-04 

Antimony 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Arsenic 6.00 0.00000004 78 91 2.06E-07 25550 7.33E-07 

Barium 129.00 0.00000004 78 91 4.42E-06 25550 1.58E-05 

Beryllium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 4.30 0.00000004 78 91 1.47E-07 25550 5.25E-07 

Calcium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium VI 43.20 0.00000004 78 91 1.48E-06 25550 5.28E-06 

Cobalt 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Copper 937.00 0.00000004 78 91 3.21E-05 25550 1.14E-04 

Iron 30100.00 0.00000004 78 91 1.03E-03 25550 3.68E-03 

Lead 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Magne::;ium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Manganese 1960.00 0.00000004 78 91 6.72E-05 25550 2.39E-04 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Nickel 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Potassium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Thallium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Vanadium 21.40 0.00000004 78 91 7.34E-07 25550 2.61 E-06 

Zinc 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 1.59 0.00000004 78 91 5.45E-08 25550 1.94E-07 

1 ,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00 6.05E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 0.00 8.68E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 0.00 4.21E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (day/yr) (days) AirConc (days) Air Conc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 6.78E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 3.75E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalatioo Estimated 

Chemical SubRID Ingestioo Ingestioo Ingestion Total Contact Dose Contact Total SubRfC Air CooC 

(mg/kg-d) (mglkgld) AAF(a) HQ (mglkgld) AF(b) HQ (mg/m3) (mg/m3) 

fnorganlcs 

Aluminum l.ooE+oo 3.19E-02 1.00 0.032 77% 9.76E-OS 0.01 0.010 23% NA 1.86E-04 

Antimony 4.ooE-04 O.ooE+oo 1.00 0.000 #DtV/O! O.ooE+oo O.OS 0.000 #DIVIOI 2.ooE-04 O.ooE+oo 

Arsenic 3.ooE-04 3.S3E-OS 1.00 0.118 91% 3.24E-06 0.90 0.012 9% NA 2.06E-07 

Barium 7.ooE-02 7.S8E-04 1.00 0.011 87% 2.32E-06 O.OS 0.001 S% S.ooE-03 4.42E-06 

Beryllium S.ooE·03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.01 0.000 #DIV/OI NA O.ooE+oo 

Cadmium l.ooE-03 2.S3E-OS 1.00 O.02S 94% 7.74E-07 1.00 0.001 3% 2.ooE-04 1.47E-07 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium III l.ooE+oo O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+OO O.OS 0.000 #DIV/OI NA O.ooE+oo 

Chromium VI 2.ooE-02 2. 54E-04 1.00 0.013 13% 7.78E-06 O.OS 0.008 8% 2ooE-OS 1.4BE-06 

Coba~ 6.ooE-02 O.ooE+OO 1.00 0.000 #DIV/OI O.ooE+oo O.SO 0.000 #DIVIOI 3.ooE-OS O.ooE+oo 

Copper 3.70E-02 S.SIE-03 1.00 0.149 9S% 1.69E-04 0.60 0.008 5% NA 3.21E-OS 

I roo 3.ooE-Ol 1.77E-Ol 1.00 0.S90 S.42E-03 O.OS 0.361 NA 1.03E-03 

lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.ooE+oo 0.00 NA O.ooE+oo 

Manganese 1.40E-Ol 1.ISE-02 1.00 0.OS2 94% 3.S3E-OS O.OS O.OOS 6% NA 6. 72E-OS 

Mercury (inorganic) 3.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.20 0.000 #DIV/OI 3.ooE-04 O.ooE+oo 

Nickel 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo O.OS 0.000 #DIV/OI NA O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium S.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI NA O.ooE+oo 

Sodium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium 8.ooE-04 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Vanadium 7.ooE-03 1.26E-04 1.00 0.018 77% 3.8SE-06 0.10 0.006 23% NA 7.34E-07 

Zinc 3.ooE-Ol O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 0.30 0.000 #DIVIOI NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents NA 9.35E-06 1.00 3. 72E-06 0.80 NA S.4SE-OS 

1,1 - Dichloroethane l.ooE-Ol O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI S.ooE+oo O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) 9.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 'DIVIOI 3.S0E-Ol O.ooE+oo 

Ethyl benzene l.ooE-Ol O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.8S 0.000 'DIV/OI l.ooE+oo O.ooE+oo 

Fhjoranthene 4.ooE-02 O.ooE+oo 0.80 0.000 #DIV/OI O.ooE+oo 0.80 0.000 #DIV/OI 1.40E+00 O.ooE+oo 

Methyl ethyl ketooe (2-butanone) 6.ooE-Ol O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI l.ooE+oo O.ooE+oo 

Naphthalene 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.80 0.000 #DIV/OI 3.ooE-02 O.ooE+oo 

2-Nitroaniline S.70E-OS O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 1.00 0.000 #DIVIOI 2.ooE-03 O.ooE+oo 

Pyrene 3.ooE-02 O.ooE+oo 0.80 0.000 'DIV/OI O.ooE+oo 0.80 0.000 #DIV/OI 1.10E+00 O.ooE+oo 

Tetrachloroethylene (PCE) l.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Toluene 2.ooE-Ol O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 'DIVIOI l.ooE+oo O.ooE+oo 

1,1,1 - Trichloroethane 2.ooE-02 O.ooE+oo 1.00 0.000 'DIVIOI O.ooE+oo 0.90 0.000 #DIVIOI 3.ooE+00 O.ooE+oo 

Trichloroethylene (TCE) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Xylenes (mixed) 2.ooE+00 O.ooE+oo 1.00 0.000 #DIVlO! O.ooE+oo 0.90 0.000 #DIV/OI 3.ooE-Ol O.ooE+oo 

. . 
SubchronlC tOXICity values were not available for AI, Cd, Co, dlbenzofuran, dl(ethylhexyl)phthalate, ethyl benzene, styrene, pyrene, pentachlorophenol, tetrachloroethylene, and 1,1,1 tnchloroethane . 

Chronic tOxicity values, if available, were utilized as surrogate value~. 

Major ruction Worker· Sub Area 0 • Refined Analysis p . of 1 

Inhalation % Combined 

Total Pathway 

HQ HQ 

0.042 

0.000 #DIV/OI 0.000 

0.130 

0.001 7% 0.012 

0.000 

0.001 3% 0.027 

0.000 

0.074 78% O.09S 

0.000 /lDIV/OI 0.000 

0.IS6 

0.9S1 

0.OS7 

0.000 #DIV/OI 0.000 

0.000 

0.000 

0.000 

0.023 

0.000 

0.000 'DIV/OI 0.000 

0.000 'DIV/O! 0.000 

0.000 .DIV/OI 0.000 

0.000 .DIV/OI 0.000 

0.000 .DIV/OI 0.000 

0.000 'DIV/O! 0.000 

0.000 'DIV/O! 0.000 

0.000 'DIV/OI 0.000 

0.000 

0.000 'DIV/O! 0.000 

0.000 #DIV/OI 0.000 

0.000 .DIV/OI 0.000 

SCREENING HI = 1.523 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dennal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-l (mglkg/d) AAF ECR (mglkg/d) AF(b) ECR (ug/m3) (ug/m3) ECR Total 

Inorganlcs 

Aluminum NA 1.13E-04 1.00 3.47E-07 0.01 NA 6.62E-04 

Antimony NA O.OOE+OO 1.00 O.OOE+OO o.os NA O.OOE+OO 

Arsenic 1.S0E+00 1.26E-07 1.00 1.BBE-07 89% 1.1SE-08 0.90 1.92E-08 9% 4.00E-03 7. 33E-07 2.93E-09 1% 2.11E-07 

Barium NA 2.70E-06 1.00 B.27E-09 o.os NA 1.SBE-OS 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Cadmium NA 9.00E-08 1.00 2.76E-09 1.00 1. BOE-03 S.2SE-07 9.4SE-l0 l00"k 9.4SE-l0 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium'" NA O.OOE+OO 1.00 O.OOE+OO O.OS NA O.OOE+OO 

Chromium VI NA 9.04E-07 1.00 2.77E-08 O.OS 1.20E-02 S.2BE-06 6.33E-08 l00"k 6.33E-08 

Cobalt NA O.OOE+OO 1.00 O.OOE+OO O.SO NA O.OOE+OO 

Copper NA 1.96E-OS 1.00 6.01E-07 0.60 NA 1.14E-04 

Iron NA 6.3OE-04 1.00 1.93E-OS O.OS NA 3.68E-03 

Lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 O.OOE+OO 0.00 NA O.OOE+OO 

Manganese NA 4.10E-OS 1.00 1.26E-07 0.05 NA 2.39E-04 

Mercury (inorganic) NA O.OOE+OO 1.00 O.OOE+OO 0.20 NA O.OOE+OO 

Nickel NA O.OOE+OO 1.00 O.OOE+OO O.OS 4.BOE-04 O.OOE+OO O.OOE+OO HDIV/OI O.OOE+OO 

Potassium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Sodium NA .O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Vanadium NA 4.4BE-07 1.00 1.37E-08 0.10 NA 2.61E-06 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.3OE+00 3. 33E-08 1.00 2.43E-07 67% 1. 33E-08 O.BO 1.21E-07 33% 1.70E-03 1.94E-07 3.3OE-l0 0% 3.64E-07 

1,1 - Dichloroethane S.70E-03 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.90 O.OOE+OO #DIV/O! 1.60E-06 O.OOE+OO O.OOE+OO #DIVlO! O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+OO O.BS NA O.OOE+OO 

Fluoranthene NA O.OOE+OO O.BO O.OOE+OO O.BO NA O.OOE+OO 

Methyl ethyl ketone (2-butanone) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Naphthalene NA O.OOE+OO 1.00 O.OOE+OO O.BO NA O.OOE+OO 

2-Nitroaniline NA O.OOE+OO 1.00 O.OOE+OO 1.00 NA O.OOE+OO 

Pyrene NA O.OOE+OO O.BO O.OOE+OO 
.. 

O.BO NA O.OOE+OO 

Tetrachloroethylene (PCE) S.20E-Q2 O.OOE+OO 1.00 O.OOE+OO #DIV/O! O.OOE+OO 0.90 O.OOE+OO #DIVlO! S.BOE-07 O.OOE+OO O.OOE+OO HDIV/O! O.OOE+OO 

Toluene NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

1,1,1 - Trichloroethane NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Trichloroethylene (TCE) 1.10E-Q2 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.90 O.OOE+OO #DIV/OI 1.70E-06 O.OOE+OO O.OOE+OO HDIV/OI O.OOE+OO 

Xylenes (mixed) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

ECR = Excess Cancer R.sk 

TOTAL ECR = 6E-07 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

. Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

4620 

3.5 

28.3 

176 

14500 

387 

23.4 

4.15 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Maio' 'nstruction Worker - Sub Area E - Refined Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Pal'" 1 of 2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

2.72E-02 

O.OOE+OO 

2.06E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.66E-04 

O.OOE+OO 

1.03E-03 

8.52E-02 

O.OOE+OO 

O.OOE+OO 

2.27E-03 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.38E-04 

O.OOE+OO 

2.44E-05 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

.25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

9.67E-05 

O.OOE+OO 

7.33E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.92E-07 

O.OOE+OO 

3.68E-06 

3.04E-04 

O.OOE+OO 

O.OOE+OO 

8.10E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.90E-07 

O.OOE+OO 

8.69E-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(BWxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 
Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (mg soil/d) (kglmg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

. Xylenes (mixed) 480 1.00E-06 .1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs 

(mg/kg) 

4B20.00 

0.00 

3.50 

0.00 

0.00 

0.00 

0.00 

0.00 

28.30 

0.00 

17B.00 

14500.00 

0.00 

0.00 

387.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

23.40 

0.00 

4.15 

0.00 

0.00 

0.00 

0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.ooE-OB 

1.00E-06 

1.00E-QB 

1.ooE-QB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.ooE-OB 

1.00E-QB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-OB 

1.00E-06 

1.00E-QB 

1.00E-QB 

1.ooE-06 

1.ooE-OB 

1.00E-OB 

Maio' "struction Worker - Sub Area E - Refined Analysis 

AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Par • of 2 

EF 

(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

8.32E-05 

O.OOE+OO 

1.89E-OB 

O.OOE+oo 

O.OOE+OO 

O.OOE+oo 

NA 

O.OOE+OO 

5.09E-OB 

O.OOE+OO 

3.17E-05 

2.B1E-03 

NA 

O.OOE+oo 

B.97E-OB 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+oo 

4.21E-OB 

O.ooE+oo 

9.71E-06 

O.ooE+oo 

O.ooE+oo 

O.OOE+OO 

O.ooE+oo 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mg/kg-d) 

2.96E-07 

O.ooE+OO 

B.73E-09 

O.OOE+OO 

O.ooE+oo 

O.OOE+OO 

NA 

O.ooE+OO 

1.81 E-08 

O.OOE+OO 

1.13E-07 

9.30E-06 

NA 

O.ooE+OO 

2.4BE-08 

O.ooE+OO 

O.ooE+oo 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

1.50E-08 

O.OOE+OO 

3.4BE-08 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.ooE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mglkg-d) (Carcin) (mglkg-d) 

Methyl ethyl ketone (2-butanone) 0.00 4900 1.ooE-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Naphthalene 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

2-Nitroaniline 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.ooE+oo 

Pyrene 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Tetrachloroethylene (PCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Toluene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.ooE+oo 

1,1,1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+oO 25550 O.OOE+oo 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.050 78 70, 91 O.OOE+OO 25550 O.ooE+OO 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csa! 

Chemical (I/kg) (mgll) (atm-m3/ (mg/kg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 
1,2 - Dichloroethylene (mixed 
isomers) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61E-05 51 
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, , 

Csat (mg/kg) = (S/B) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (lIkg) (mg/l) (atm-m3! (mglkg) 

mol) 

Methyl ethyl ketone (2-
butanone) 4.50E+OO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+oO O.OOE+OO O.OOE+OO 0 

Pyrena 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 
Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kg/m3) (day/yr) (days) AirConc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Inorganlcs 

Aluminum 4620.00 0.00000004 78 91 1.58E-04 25550 5.64E-04 

Antimony 0.00 0.QOOOOO04 78 91 O.OOE+oO 25550 O.OOE+OO 

Arsenic 3.50 0.00000004 78 91 1.20E-07 25550 4.27E-07 

Barium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Beryllium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Calcium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Chromium VI 28.30 0.00000004 78 91 9.70E-07 25550 3.46E-06 

Cobalt 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Copper 176.00 0.00000004 78 91 6.03E-06 25550 2.15E-05 

Iron 14500.00 0.00000004 78 91 4.97E-04 25550 1.77E-03 

Lead 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Manganese 387.00 0.00000004 78 91 1.33E-05 25550 4.73E-05 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Nickel 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Potassium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Thallium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Vanadium 23.40 0.00000004 78 91 8.02E-07 25550 2.86E-06 

Zinc 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 4.15 0.00000004 78 91 1.42E-07 25550 5.07E-07 

1 ,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00 6.05E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 0.00 8.68E-04 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Naphthalene 0.00 4.21E-04 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 
Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (days) Air Cone (days) Air Cone 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 6.78E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 3.75E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\().S/(2 x B x Da)] x 10-4 m2lcm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIVlO! 

1 ,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 1.62E+02 
1,2 - Oichloroethytene (mixed 
isomers) 7.40E-02 1.10E-OS 2.13E-03 3.60E+01 1.80E-01 4.10E-03 1.6SE+02 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.28E+02 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61 E-OS 1.14E+OS 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)AQ.S/(2 x B x Da)] x 10-4 m2fcm2 

Calculation of the Volatilization Factor (VF) 
Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2/s) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 
mol) (m3/kg) 

Methyl ethyl ketone (2-

butanone) 9.00E-02 9.80E-06 4.38E-OS 4.S0E-tOO 2.2SE-02 2.70E-OS 1.1SE-t03 

Naphthalene S.90E-02 7.S0E-06 1.03E-OS 1.19E-t03 S.96E-tOO 4.83E-04 2.38E-t03 

2-Nitroaniline O.OOE-tOO O.OOE-tOO O.OOE-tOO O.OOE-tOO O.OOE-tOO O.OOE-tOO #OIVlO! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.80E+04 3.40E-t02 1.10E-OS 1.69E-tOS 

Tetrachloroethylene (PCE) 7.20E-02 8.20E-06 1.78E-03 2.70E-t02 1.3SE-tOO 1.80E-02 1.81E-t02 

Toluene 8.70E-02 8.60E-06 1.47E-03 1.40E-t02 7.00E-01 6.60E-03 1.98E-t02 

1,1,1 - Trichloroethane 7.80E-02 8.80E-06 3.11E-03 1.40E-t02 7.00E-01 1.70E-02 1.37E-t02 

Trichloroethylene (TCE) 7.90E-02 . 9.10E-06 2.66E-03 9.40E-t01 4.70E-01 1.00E-02 1.48E-t02 

Xylenes (mixed) 7.80E-02 8.73E-06 8.18E-04 2.S0E-t02 1.2SE-tOO 6.73E-03 2.66E-t02 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 
Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated 

Chemical SubRID Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRIC Air Conc 

(mg/kg-d) (mg/kgld) AAF(a) HO (mg/kgld) AF(b) HO (mglm3) (mg/m3) 

Inorganlcs 

Aluminum 1.00E+00 2.72E-02 1.00 0.027 n% 8.32E-OS 0.01 0.008 23% NA 1.S8E-04 

Antimony 4.00E-04 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.05 0.000 #DIVIOI 2.00E-04 O.OOE+OO 

Arsenic 3.00E-04 2.06E-OS 1.00 0.069 91% 1.89E-06 0.90 0.007 9% NA 1.20E-07 

Barium 7.00E-02 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.05 0.000 #DIVIOI S.OOE-03 O.OOE+OO 

Beryllium S.OOE-03 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.01 0.000 #DIV/OI NA O.OOE+OO 

Cadmium 1.00E-03 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 1.00 0.000 #DIV/OI 2.00E-04 O.OOE+OO 

Calcium NA O.OOE+OO NA NA . NA NA O.OOE+OO 

Chromium III 1.00E+00 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.05 0.000 #DIV/OI NA O.OOE+OO 

Chromium VI 2.00E-02 1.66E-04 1.00 0.008 13% S.09E-06 0.05 0.005 8% 2.00E-OS 9.70E-07 

Cobalt 6.00E-02 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.50 0.000 #DIV/OI 3.00E-OS O.OOE+OO 

Copper 3.70E-02 1.03E-03 1.00 0.028 95% 3. 17E-OS 0.60 0.001 5% NA 6.03E-06 

Iron 3.00E-Ol 8.S2E-02 1.00 0.284 2.61E-03 0.05 0.174 NA 4.97E-04 

Lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 O.OOE+OO 0.00 NA O.OOE+OO 

Manganese 1.40E-Ol 2.27E-03 1.00 0.016 94% 6.97E-06 0.05 0.001 6% NA 1. 33E-OS 

Mercury (inorganic) 3.00E-03 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.20 0.000 #DIV/OI 3.00E-04 O.OOE+OO 

Nickel 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.05 0.000 #DIV/OI NA O.OOE+OO 

Potassium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Selenium S.OOE-03 O.OOE+OO 1.00 0.000 #DIVIOI O.OOE+OO 0.90 0.000 #DIV/OI NA O.OOE+OO 

Sodium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium 8.00E-04 O.OOE+OO 1.00 0.000 #DIVlO! O.OOE+OO 0.90 0.000 #DIVlO! NA O.OOE+OO 

Vanadium 7.00E-03 1.38E-04 1.00 0.020 77% 4.21E-06 0.10 0.006 23% NA 8.02E-07 

Zinc 3.00E-Ol O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.30 0.000 #DIV/OI NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents NA 2.44E-OS 1.00 9.71E-06 0.80 NA 1.42E-07 

1,1 - Dichloroethane 1.00E-Ol O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIV/OI 5.00E+00 O.OOE+OO 

1,2 - Dichloroethytene (mixed isomers) 9.00E-03 O.OOE+OO 1.00 0.000 #DIVlO! O.OOE+OO 0.90 0.000 #DIVIOI 3.50E-Ol O.OOE+OO 

Ethyt benzene 1.00E-Ol O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.85 0.000 #DIV/OI 1.00E+00 O.OOE+OO 

Fluoranthene 4.00E-02 O.OOE+OO 0.80 0.000 #DIVIOI O.OOE+OO 0.80 0.000 #DIVIOI 1.4DE+00 O.OOE+OO 

Methyt ethyt ketone (2-butanone) 6.00E-Ol O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #DIVIOI 1.00E+00 O.OOE+OO 

Naphthalene 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.80 0.000 #DIV/OI 3.00E-02 O.OOE+OO 

2-Nitroaniline 5.70E-05 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 1.00 0.000 #DIV/OI 2.00E-03 O.OOE+OO 

Pyrene 3.00E-02 O.OOE+OO 0.80 0.000 #DIVIOI O.OOE+OO 0.80 0.000 #DIV/OI 1.10E+00 O.OOE+OO 

Tetrachloroethytene (PCE) 1.00E-02 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 #QIV/OI NA O.OOE+OO 

Toluene 2.00E-Ol O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 #DIVIOI 1.00E+OO O.OOE+OO 

1,1,1 - Trichloroethane 2.00E-02 O.OOE+OO 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 #DIV/OI 3.00E+00 O.OOE+OO 

Trichloroethytene (TCE) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Xytenes (mixed) 2.00E+00 O.OOE+OO 1.00 0.000 #DIV/OI O.OOE+OO 0.90 0.000 lIDIV/OI 3.00E-Ol O.OOE+OO 

.. 
Subchronlc tOXICity values were not available for AI, Cd, Co, dlbenzofuran, dl(ethythexyt)phthalate, ethytbenzene, styrene, pyrene, pentachlorophenol, tetrachloroethytene, and 1,1,1 tnchloroethane. 

Chronic toxicity values, ~ available, were utilized as surrogate values . 

Major' • uctlon Worker - Sub Area E - Refined Analysis Pr of 1 

Inhalation % Combined 

Total Pathway 

HO HO 

0.035 

0.000 #DIVlO! 0.000 

0.076 

0.000 #DIVIOI 0.000 

0.000 

0.000 #DIV/O! 0.000 

0.000 

0.049 78% 0.062 

0.000 'DIVIOI 0.000 

0.029 

0.458 

0.017 

0.000 #DIV/OI 0.000 

0.000 

0.000 

0.000 

0.026 

0.000 

0.000 #DIV/OI 0.000 

0.000 'DIV/OI 0.000 

0.000 #DIV/O' 0.000 

0.000 #DIV/O! 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIVIOI 0.000 

0.000 'DIVIOI 0.000 

0.000 #DIVIOI 0.000 

0.000 

0.000 #DIVIOI 0.000 

0.000 'DIV/O! 0.000 

0.000 #DIV/01 0.000 

SCREENING HI = 0.703 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation . Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF Air Conc Total Pathway 

(mglkg-d)-l (mglkgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 9.67E-OS 1.00 2. 96E-07 0.01 NA S.64E-04 

Antimony NA O.OOE+OO 1.00 O.OOE+OO O.OS NA O.OOE+OO 

Arsenic 1.S0E+00 7.33E-OS 1.00 1.10E-07 89% 6. 73E-09 0.90 1.12E-OS 9% 4.00E-03 4.27E·07 1.71E-09 1% 1.23E-07 

Barium NA O.OOE+OO 1.00 O.OOE+OO O.OS NA O.OOE+OO 

Beryllium NA O.OOE+OO 1.00 O.OOE+OO 0.01 2.40E-03 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Cadmium NA O.OOE+OO 1.00 O.OOE+OO 1.00 1.BOE-03 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Calcium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Chromium III NA O.OOE+OO 1.00 O.OOE+OO O.OS NA O.OOE+OO 

Chromium VI NA S.92E-07 1.00 1.B1E-OB O.OS 1.20E-02 3.46E-OS 4.1SE-OS 100% 4.1SE-08 

Cobalt NA O.OOE+OO 1.00 O.OOE+OO O.SO NA O.OOE+OO 

Copper NA 3.68E-OS 1.00 1.13E-07 0.60 NA 2.1SE·OS 

Iron NA 3.04E-04 1.00 9.3OE-OS O.OS NA 1.77E-03 

Lead NA O.OOE+OO 0.00 NA 0.00 NA O.OOE+OO 

Magnesium NA O.OOE+OO 0.00 O.OOE+OO 0.00 NA O.OOE+OO 

Manganese NA B.l0E-OS 1.00 2.4BE-OS O.OS NA 4.73E-OS 

Mercury (inorganic) NA O.OOE+OO 1.00 O.OOE+OO 0.20 NA O.OOE+OO 

Nickel NA O.OOE+OO 1.00 O.OOE+OO O.OS 4.BOE-04 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Potassium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Selenium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Sodium NA O.OOE+OO NA NA NA NA O.OOE+OO 

Thallium NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Vanadium NA 4.90E-07 1.00 I.S0E-OS 0.10 NA 2.B6E-OS 

Zinc NA O.OOE+OO 1.00 O.OOE+OO 0.30 NA O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 7.3OE+00 B.69E-OS 1.00 6.34E-07 67% 3.46E-OS O.BO 3. 16E-07 33% 1.70E-03 S.07E-07 B.62E-l0 0% 9.S1E-07 

1,1 - Dichloroethane S.70E-03 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.90 O.OOE+OO #DIV/OI 1.60E-OS O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Ethyl benzene NA O.OOE+OO 1.00 O.OOE+OO O.BS NA O.OOE+OO 

Fluoranthene NA O.OOE+OO O.BO O.OOE+OO O.BO NA O.OOE+OO 

Methyl ethyl ketone (2-butanone) NA O.OOE+OO .1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Naphthalene NA O.OOE+OO 1.00 O.OOE+OO O.BO NA O.OOE+OO 

2-Nitroaniline NA O.OOE+OO 1.00 O.OOE+OO 1.00 NA O.OOE+OO 

Pyrene NA O.OOE+OO O.BO O.OOE+OO O.BO NA O.OOE+OO 

Tetrachloroethylene (PCE) S.20E-02 O.OOE+OO 1.00 O.OOE+OO #DIVIOI O.OOE+OO 0.90 O.OOE+OO #DIV/OI S.BOE-07 O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Toluene NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

1,1,1 - Trichloroethane NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

Trichloroethylene (TCE) 1.10E-02 O.OOE+OO 1.00 O.OOE+OO #DIV/OI O.OOE+OO 0.90 O.OOE+OO #DIV/OI 1.70E-OS O.OOE+OO O.OOE+OO #DIV/OI O.OOE+OO 

Xylenes (mixed) NA O.OOE+OO 1.00 O.OOE+OO 0.90 NA O.OOE+OO 

ECR = Excess Cancer Risk 

TOTALECR = 1E-06 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(BWxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soillngestior 

Chemical 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

'Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents 

1 ,1 - Dichloroethane 

1,2 - Dichloroethylene (mixed isomers) 

Ethyl benzene 

Fluoranthene 

Cs IR 

(mglkg) (mg soil/d) 

5920 

4.8 

173 

18.2 

26.2 

16200 

1610 

0.491 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00l~-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Maio' nstruction Worker - Sub Area F - Refined Analysis 

FI 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Par . of 2 

EF 

(d/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

3.48E-02 

O.OOE+DO 

2.82E-05 

1.02E-03 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

1.07E-04 

O.OOE+DO 

1.54E-04 

9.52E-02 

O.OOE+DO 

O.OOE+DO 

9.46E-03 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

2.89E-06 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mg/kg-d) 

1.24E-04 

O.OOE+DO 

1.00E-07 

3.62E-06 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

3.81E-07 

O.OOE+DO 

5.48E-07 

3.39E-04 

O.OOE+DO 

O.OOE+DO 

3.37E-05 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

1.03E-08 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 

O.OOE+DO 
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Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(8WxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 

Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kg/mg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2·butanone) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Xylenes (mixed) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Cs 

(mg/kg) 

Aluminum 5920.00 

Antimony 0.00 

Arsenic 4.80 

Barium 173.00 

Beryllium 0.00 

Cadmium 0.00 

Calcium 0.00 

Chromium III 0.00 

Chromium VI 18.20 

Cobalt 0.00 

Copper 26.20 

Iron 16200.00 

Lead 0.00 

Magnesium 0.00 

Manganese 1610.00 

Mercury (inorganic) 0.00 

Nickel 0.00 

Potassium 0.00 

Selenium 0.00 

Sodium 0.00 

Thallium 0.00 

Vanadium 0.00 

Zinc 0.00 

Organics 

Benzo(a)pyrene Equivalents 0.49 

1,1 - Dichloroethane 0.00 

1,2 - Dichloroethylene (mixed isomers) 0.00 

Ethyl benzene 0.00 

~~~~e om 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

Major ~ .... struction Worker - Sub Area F - Refined Analysis 

AF 
(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0.001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Par . of 2 

EF 
(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mg/kg-d) 

1.07E-04 

O.OOE+OO 

2.59E-06 

3.11 E-06 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

3.28E-06 

O.OOE+OO 

4.72E-06 

2.92E-03 

NA 

O.OOE+OO 

2.90E-05 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.15E-06 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mg/kg-d) 

3.80E-07 

O.OOE+OO 

9.23E-09 

1.11 E-08 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

1.17E-08 

O.OOE+OO 

1.68E-08 

1.D4E-05 

NA 

O.OOE+OO 

1.03E-07 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

4.09E-09 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mglkg-d) (Carcin) (mglkg-d) 

Methyl ethyl ketone (2-butanone) 0.00 4900 1.ooE-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Naphthalene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+oo 

2-Nitroaniline 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+oo 25550 O.OOE+oo 

Pyrene 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.ooE+oo 25550 O.OOE+oo 

Tetrachloroethylene (PCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.ooE+oo 

Toluene 0.00 4900 1.ooE-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

1,1,1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.ooE+oo 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.ooE+OO 25550 O.ooE+OO 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.ooE+oo 25550 O.OOE+oo 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation limit 
Koc S H Csat 

Chemical (1/kg) (mgll) (atm-m31 (mglkg) 

mol) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

8enzo(a)pyrene Equivalents O.OOE+oO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.S0E-03 2083 
1,2 - Dichloroethylene (mixed 
isomerll) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.0SE-01 1.S1E-05 51 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)) 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mgll) (atm-m31 (mglkg) 

mol) 

Methyl ethyl ketone (2-
butanone) 4.50E+oO 2.70E+05 2.70E-05 33132 

Naphthalene 1.19E+03 7.15E+OO 4.83E-04 43 

2-Nitroaniline O.OOE+oO O.OOE+OO O.OOE+OO 0 

Pyrene 6.80E+04 1.40E-01 1.10E-05 48 

Tetrachloroethylene (PCE) 2.70E+02 2.00E+02 1.80E-02 318 

Toluene 1.40E+02 5.30E+02 6.60E-03 451 

1,1,1 - Trichloroethane 1.40E+02 1.30E+03 1.70E-02 1212 

Trichloroethylene (TCE) 9.40E+01 1.10E+03 1.00E-02 712 

Xylenes (mixed) 2.50E+02 1.77E+02 6.73E-03 248 

Major Construction Worker - Sub Are"F - Screening Analysis 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\Q.S/(2 x B x Da)] x 10-4 m2lcm2 

Calculation of the Volatilization Factor (VF) 

Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-OS S.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

1,1 - Oichloroethane 7.40E-02 1.10E-OS 2.22E-03 S.30E+01 2.6SE-01 S.60E-03 1.62E+02 
1,2 - Oichloroethylene (mixed 
isomers) 7.40E-02 1.10E·05 2.13E-03 3.60E+01 1.80E-01 4.10E-03 1.6SE+02 

Ethyl benzene 7.S0E-02 7.80E-06 1.11 E·03 2.00E+02 1.00E+OO 7.90E·03 2.28E+02 

Fluoranthene 3.02E-02 6.3SE-06 4.49E-09 4.91E+04 2.4SE+02 1.61 E-OS 1.14E+OS 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)I\().5/(2 x B x Da)] x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m3/ VF 

mol) (m3/kg) 

Methyl ethyl ketone (2-

butanone) 9.00E-02 9.BDE-06 4.3BE-OS 4.S0E+OO 2.2SE-02 2.70E-OS 1.1SE+03 

Naphthalene S.90E·02 7.S0E·06 1.03E·DS 1.19E+03 S.96E+OO 4.B3E-04 2.3BE+03 

2·Nitroaniline O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO #OIV/O! 

Pyrene 2.70E-02 7.20E-06 2.04E-09 6.BOE+04 3.40E+02 1.10E-OS 1.69E+OS 

Tetrachloroethylene (PCE) 7.20E·02 B.20E-06 1.7BE-03 2.70E+02 1.3SE+OO 1.BOE-02 1.B1E+02 

Toluene B.70E-02 B.60E-06 1.47E-03 1.40E+02 7.00E-01 6.60E-03 1.9BE+02 

1,1,1 - Trichloroethane 7.BOE-D2 B.BOE-06 3.11 E-03 1.40E+02 7.00E-01 1.70E-02 1.37E+02 

Trichloroethylene (TCE) 7.90E·02 9.10E-06 2.66E-03 9.40E+01 4.70E-01 1.00E-02 1.4BE+02 

Xylenes (mixed) 7.BOE-02 B.73E-06 B.1BE-04 2.S0E+02 1.2SE+OO 6.73E-03 2.66E+02 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mg/kg) (kg/m3) (kg/m3) (day/yr) (days) Air Conc (days) Air Conc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganlcs 

Aluminum 5920.00 0.00000004 78 91 2.03E-04 25550 7.23E-04 

Antimony 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Arsenic 4.80 0.00000004 78 91 1.65E-07 25550 5.86E-07 

Barium 173.00 0.00000004 78 91 5.93E-06 25550 2.11 E-05 

Beryllium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Calcium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Chromium III 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Chromium VI 18.20 0.00000004 78 91 6.24E-07 25550 2.22E-06 

Cobalt 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Copper 26.20 0.00000004 78 91 8.98E-07 25550 3.20E-06 

Iron 16200.00 0.00000004 78 91 5.55E-04 25550 1.98E-03 

Lead 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Magnesium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Manganese 1610.00 0.00000004 78 91 5.52E-05 25550 1.97E-04 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Nickel 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Potassium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Sodium 0.00 0.00000004 78 91 O.OOE+OO ·25550 O.OOE+OO. 

Thallium 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Vanadium 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Zinc 0.00 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 0.49 0.00000004 78 91 1.68E-08 25550 6.00E-08 

1 ,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

1,2 - Dichloroethylene (mixed isomers) 0.00 6.05E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Methyl ethyl ketone (2-butanone) 0.00 8.68E-04 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 0.00 4.21E-04 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 
Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kglm3) (kglm3) (daylyr) (days) Air Cone (days) Air Cone 

(Noncar) (mg/m3) (Carcin) (uglm3) 

Pyrene 0.00 5.93E-06 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 0.00 5.54E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Toluene 0.00 5.04E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 0.00 7.32E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Trichloroethylene (TCE) 0.00 6.78E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Xylenes (mixed) 0.00 3.75E-03 0.00000004 78 91 O.OOE+oO 25550 O.OOE+OO 

Major Construction Worker - Sub Area F - Refined Analysis Page 2 of2 9/12101 



Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated 

Chemical SubRfD Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRfC Air Cone 

(mglkg-d) (mglkgld) AAF(a) HQ (mglkgld) AF(b) HQ (mg/m3) (mg/m3) 

Inorganlcs 

Aluminum l_ooE+oo 3.48E-02 1.00 0.035 n% 1.07E-04 0.01 0.011 23% NA 2.03E-04 

Antimony 4.ooE-04 O.ooE+oo 1.00 0.000 NDIVIOI O.ooE+oo 0.05 0.000 NDIV/O! 2.ooE-04 O.ooE+oo 

Arsenic 3.ooE-04 2.82E-05 1.00 0.094 91% 2.59E-06 0.90 0.010 9% NA 1.65E-07 

Barium 7.ooE-02 1.02E-03 1.00 0.015 87% 3.11E-06 0.05 0.001 5% 5.ooE-03 5.93E-06 

Beryllium 5.ooE-03 O.ooE+oo 1.00 0.000 NDIV/OI O.ooE+oo 0.01 0.000 NDIV/OI NA O.ooE+oo 

Cadmium l.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 1.00 0.000 NDIV/OI 2.ooE-04 O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium III l.ooE+oo O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.05 0.000 NDIV/OI NA O.ooE+oo 

Chromium VI 2.ooE-02 1.07E-04 1.00 0.005 13% 3.28E-06 0.05 0.003 8% 2.ooE-05 6.24E-07 

Cobalt 6.ooE-02 O.ooE+oo 1.00 0.000 NDIVIOI O.ooE+oo 0.50 0.000 #DlV/OI 3.ooE-05 O.ooE+oo 

Copper 3.70E-02 1.54E-04 1.00 0.004 95% 4.72E-06 0.60 0.000 5% NA 8.98E-07 

Iron 3.ooE-01 9.52E-02 1.00 0.317 2.92E-03 0.05 0.194 NA 5.55E-04 

Lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.ooE+oo 0.00 NA O.ooE+oo 

Manganese 1.40E-Ol 9.46E-03 1.00 0.068 94% 2.90E-05 0.05 0.004 6% NA 5.52E-05 

Mercury (inorganic) 3.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.20 0.000 NDIV/OI 3_ooE-04 O.ooE+oo 

Nickel 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.05 0.000 #DIV/OI NA O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium 5.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Sodium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium 8.ooE-04 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Vanadium 7.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.10 0.000 #DIV/OI NA O.ooE+oo 

Zinc 3.ooE-01 O.ooE+oo 1.00 0.000 NDIV/O! O.ooE+oo 0.30 0.000 #DIVIOI NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents NA 2.89E-06 1.00 1.15E-06 0.80 NA 1.68E-OS 

1 ,1 - Dichloroethane l.ooE-OI O.ooE+oo 1.00 0.000 #DIV/O! O.ooE+oo 0.90 0.000 #DIV/OI 5.ooE+00 O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) 9.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI 3.50E-Ol O.ooE+oo 

Ethyl benzene l.ooE-OI O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.85 0.000 NDIVIOI l.ooE+oo O.ooE+oo 

Fluoranthene 4.ooE-02 O.ooE+oo 0.80 0.000 #DIV/O! O.ooE+oo 0.80 0.000 NDIVIOI 1.4DE+oo O.ooE+oo 

Methyl ethyl ketone (2-butanone) 6.ooE-01 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.90 0.000 NDIV/OI l.ooE+oo O.ooE+oo 

Naphthalene 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.80 0.000 #DIV/OI 3.ooE-02 O.ooE+oo 

2-Nitroaniline 5.70E-05 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 1.00 0.000 #DIV/OI 2.ooE-03 O.ooE+oo 

Pyrene 3.ooE-02 O.ooE+oo 0.80 0.000 #DIV/OI O.ooE+oo 0.80 0.000 #DIV/OI 1.10E+00 O.ooE+oo 

Tetrachloroethylene (PCE) l.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI NA O.ooE+oo 

Toluene 2.ooE-01 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 NDIV/OI l.ooE+oo O.ooE+oo 

1,1,1 - Trichloroethane 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI 3.ooE+00 O.ooE+oo 

Trichloroethylene (TCE) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Xylenes (mixed) 2.ooE+OO O.ooE+oo 1.00 0.000 NDIVlO! O.ooE+oo 0.90 0.000 #DIV/OI 3.ooE-01 O.ooE+oo 

. . 
Subchronlc tOXICity values were not available for At, Cd, Co, dlbenzo!uran, dl(ethylhexyl)phthalate, ethyl benzene, styrene, pyrene, pentachlorophenol, tetrachloroethylene, and 1,1,1 tnchloroethane . 

Chronic toxicity values, if available, were utilized as surrogate values. 

Major r 'ruction Worker· Sub Area F • Refined Analysis p,. - of 1 

Inhalation % Combined 

Total Pathway 

HQ HQ 

0.045 

0.000 NDIV/O! 0.000 

0.104 

0.001 7% 0_017 

0.000 

0.000 #DIV/OI 0.000 

0.000 

0.031 78% 0.040 

0.000 #DIV/OI 0.000 

0.004 

0.512 

0.072 

0.000 IIDIV/OI 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 NDIV/OI 0.000 

0.000 NDIV/OI 0.000 

0.000 NDIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 IIDIV/OI 0.000 

SCREENING HI = 0_793 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF AirConc Total Pathway 

(mglkg-d)-1 (mglkgld) AAF ECR (mglkgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA 1.24E-04 1.00 3.80E-07 0.01 NA 7.23E-04 

Antimony NA O.ooE+oo 1.00 O.ooE+oo 0.05 NA O.ooE+oo 

Arsenic I.S0E+00 l.ooE-07 1.00 I.S1E-07 89% 9.23E-09 0.90 1.54E-08 9% 4.ooE-03 S.86E-07 2.34E-09 1% 1.68E-07 

Barium NA 3.62E-06 1.00 lIIE-08 0.05 NA 2.11E-OS 

Beryllium NA O.ooE+oo 1.00 O.ooE+oo 0.01 2.40E-03 O.ooE+oo O.ooE+oo #DIV/OI O.ooE+oo 

Cadmium NA O.ooE+oo 1.00 O.ooE+oo 1.00 1.80E-03 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium III NA O.ooE+oo 1.00 O.ooE+oo 0.05 NA O.ooE+oo 

Chromium VI NA 3.81E-07 1.00 1.17E-08 0.05 1.20E-02 2.22E-06 2.67E-08 100% 2.67E-08 

Cobalt NA O.ooE+oo 1.00 O.ooE+oo 0.50 NA O.ooE+oo 

Copper NA S.4BE-07 1.00 1.68E-08 0.60 NA 3.20E-06 

Iron NA 3. 39E-04 1.00 1.04E-OS 0.05 NA 1.98E-03 

Lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.ooE+oo 0.00 NA O.ooE+oo 

Manganese NA 3.37E-OS 1.00 1.03E-07 0.05 NA 1.97E-04 

Mercury (inorganic) NA O.ooE+oo 1.00 O.ooE+OO 0.20 NA O.ooE+oo 

Nickel NA O.ooE+oo 1.00 O.ooE+OO 0.05 4.80E-04 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium NA O.ooE+oo 1.00 O.ooE+OO 0.90 NA O.ooE+oo 

Sodium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Vanadium NA O.ooE+oo 1.00 O.ooE+oo 0.10 NA O.ooE+oo 

Zinc NA O.ooE+oo 1.00 O.ooE+oo 0.30 NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30E+00 1.03E-08 1.00 7.S0E-08 67% 4.09E-09 0.80 3. 73E-08 33% 1.70E-03 6.ooE-08 1.02E-l0 0'% 1.12E-07 

1,1 - Dichloroethane S.70E-03 O.ooE+oo 1.00 O.ooE+oo #DIV/OI O.ooE+oo 0.90 O.ooE+oo #DIV/OI 1.60E-06 O.ooE+oo O.ooE+oo #DIV/O! O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Ethyl benzene NA O.ooE+oo 1.00 O.ooE+oo 0.85 NA O.ooE+oo 

Fluoranthene NA O.ooE+oo 0.80 O.ooE+oo 0.80 NA O.ooE+oo 

Methyl ethyl ketone (2-butanone) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Naphthalene NA O.ooE+oo ·1.00 O.ooE+oo 0.80 NA O.ooE+oo 

2-Nitroaniline NA O.ooE+oo 1.00 O.ooE+oo 1.00 NA O.ooE+oo 

Pyrene NA O.ooE+oo 0.80 O.ooE+oo 0.80 NA O.ooE+oo 

Tetrachloroethylene (PCE) 5.20E-02 O.ooE+oo 1.00 O.ooE+oo #DIV/OI O.ooE+oo 0.90 O.ooE+oo #DIV/OI 5.80E-07 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Toluene NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

1 ,1 ,1 - Trichloroethane NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Trichloroethylene (TCE) 1.10E-02 O.ooE+oo 1.00 O.ooE+oo #DIVIOI O.ooE+oo 0.90 O.ooE+oo #DIV/OI 1.70E-06 O.ooE+oo O.ooE+oo #DIVIOI O.ooE+oo 

Xylenes (mixed) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

ECR = Excess Cancer Risk 

TOTALECR = 3E-07 

Major Construction Worker - Sub Area F - Refined Analysis Page 1 of 1 9/12101 



Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(BWxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 
Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kglmg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Inorganics 

Aluminum 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Antimony 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Arsenic 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Barium 261 480 1.00E-06 1.00 78 70 91 1.53E-03 25550 5.46E-06 

Beryllium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Cadmium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Calcium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Chromium Iii 480 1.00l!:-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

. Chromium VI 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Cobalt 480 1.00E·P6 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Copper 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Iron 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Lead 480 1.00E·06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Magnesium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Manganese 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Mercury (inorganic) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Nickel 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Potassium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Selenium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Sodium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Thallium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Vanadium 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Zinc 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Organics 

Benzo(a)pyrene Equivalents 0.236 480 1.00E-06 1.00 78 70 91 1.39E-06 25550 4.94E-09 

1 ,1 - Dichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,2 - Dichloroethyiene (mixed isomers) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Ethyl benzene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Fluoranthene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Majo' llstruction Worker· Sub Area "Other" • Refined Analysis Par . of2 Q/12101 



Intake (mg/kg-day) = (CsxIRxCFxFlxEF)/(BWxAT) 

Major Construction Table 1. Exposure Calculation for Subchronic Surface Soil Ingestior 
Cs IR CF FI EF BW AT Noncarcin AT Carcin 

Chemical (mglkg) (mg soil/d) (kglmg) (d/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Naphthalene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

2-Nitroaniline 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Pyrene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Tetrachloroethylene (PCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Toluene 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

1,1,1 - Trichloroethane 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Trichloroethylene (TCE) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

. Xylenes (mixed) 480 1.00E-06 1.00 78 70 91 O.OOE+OO 25550 O.OOE+OO 

Major Construction Worker - Sub Area "Other" - Refined Analysis Page 2 of 2 9/12101 



Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Chemical 

Inorganlcs 

Cs 

(mg/kg) 

Aluminum 0.00 

Antimony 0.00 

Arsenic 0.00 

Barium 261.00 

Beryllium 0.00 

Cadmium 0.00 

Calcium 0.00 

Chromium III 0.00 

Chromium VI 0.00 

Cobalt 0.00 

Copper 0.00 

Iron 0.00 

Lead 0.00 

Magnesium 0.00 

Manganese 0.00 

Mercury (inorganic) 0.00 

Nickel 0.00 

Potassium 0.00 

Selenium 0.00 

Sodium 0.00 

Thallium 0.00 

Vanadium 0.00 

Zinc 0.00 

Organics 

Benzo(a)pyrene Equivalents 0.24 

1 ,1 - Dichloroethane 0.00 

1,2 - Dichloroethylene (mixed isomers) 0.00 

Ethyl benzene 0.00 

Fluoranthene 0.00 

SA 

(cm2) 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

4900 

CF 

(kglmg) 

1.00E-06 

1.00E-06 

1.00E-Q6 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

1.00E-06 

AF 

(mglcm2) 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

0.30 

ABS 

0,001 

0.001 

0.030 

0.001 

0.001 

0.010 

NA 

0.010 

0.010 

0.010 

0.010 

0.010 

NA 

0.000 

0.001 

0.050 

0.010 

NA 

0.010 

NA 

0.010 

0.010 

0.010 

0.130 

0.050 

0.050 

0.050 

0.130 

Majo' ,struction Worker - Sub Area "Other" - Refined Analysis Par . of 2 

EF 

(day/yr) 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

78 

BW 

(kg) 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

70 

AT 

(days) 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

91 

Noncarcin 

Intake 

(mglkg-d) 

O.OOE+OO 

O.OOE+OO 

O,OOE+OO 

4.70E-06 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

5.52E-07 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

AT 

(days) 

(Carcin) 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

25550 

Carcin 

Intake 

(mglkg-d) 

O,OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.67E-08 

O.OOE+OO 

O.OOE+OO 

NA 

O,OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

NA 

O.OOE+OO 

NA 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

1.97E-09 

O.OOE+OO 

O.OOE+OO 

O,OOE+OO 

O.OOE+OO 
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Dose (mg/kg-day) = (CsxSAXCFxAFxABSxEF)/(BWxAT) 

Major Construction Worker Table 2. Exposure Calculation for Subchronic Dermal Contact with Surface Soil 

Cs SA CF AF ABS EF BW AT Noncarcin AT Carcin 

Chemical (mg/kg) (cm2) (kglmg) (mglcm2) (day/yr) (kg) (days) Intake (days) Intake 

(mg/kg-d) (Carcin) (mg/kg-d) 

Methyl ethyl ketone (2-butanone) 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+OO 

Naphthalene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+oo 

2-Nitroaniline 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Pyrene 0.00 4900 1.00E-06 0.30 0.100 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Tetrachloroethylene (PCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+oo 

Toluene 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

1,1,1 - Trichloroethane 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.OOE+oo 

Trichloroethylene (TCE) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+OO 25550 O.ooE+oo 

Xylenes (mixed) 0.00 4900 1.00E-06 0.30 0.050 78 70 91 O.OOE+oo 25550 O.ooE+oo 
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Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Koc S H Csat 

Chemical (1/kg) (mgll) (atm-m31 (mg/kg) 

mol) 

Inorganics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+OO O.OOE+OO 0 

1 ,1 - Dichloroethane 5.30E+01 5.10E+03 5.60E-03 2083 
1,2 - Dichloroethylene (mixed 

isomer~) 3.60E+01 3.50E+03 4.10E-03 1091 

Ethyl benzene 2.00E+02 1.70E+02 7.90E-03 197 

Fluoranthene 4.91E+04 2.06E-01 1.61 E-05 51 

Major Construction Worker - Sub Area "Other" 
Refin \nalysis Par • of 2 Q/12101 



Csat (mg/kg) = (SIB) x [(Kd x B) + Pw + (H' x Pa)] 

Calculation of Soil Saturation Limit 

Chemical 

Methyl ethyl ketone (2-
butanone) 

Naphthalene 

2-Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 - Trichloroethane 

Trichloroethylene (TCE) 

Xylenes (mixed) 

Major Construction Worker - Sub Area "Other" 
Refined Analysis 

Koc S 
(Ilkg) (mg/l) 

4.50E+oO 2.70E+05 

1.19E+03 7.15E+OO 

O.OOE+OO O.OOE+OO 

6.80E+04 1.40E-01 

2.70E+02 2.00E+02 

1.40E+02 5.30E+02 

1.40E+02 1.30E+03 

9.40E+01 1.10E+03 

2.50E+02 1.77E+02 

Page 2 of 2 

H Csat 

(atm-m3! (mglkg) 

mol) 

2.70E-05 33132 

4.83E-04 43 

O.OOE+OO 0 

1.10E-05 48 

1.80E-02 318 

6.60E-03 451 

1.70E-02 1212 

1.00E-02 712 

6.73E-03 248 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)"O.5/(2 x B x Da)) x 10-4 m2/cm2 

Calculation of the Volatilization Factor (VF) 
Oi Ow Oa Koc Kd Henry's Worker 

Chemical (cm2ls) (cm2ls) (cm2ls) (cm3/g) (cm3/g) (atm-m31 VF 

mol) (m3Ikg) 

Inorganlcs 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury (inorganic) 3.07E-02 6.30E-06 1.46E-05 5.20E+01 1.14E-02 1.99E+03 

Nickel 

Potassium 

Selenium 

Sodium 

Thallium 

Vanadium 

Zinc 

Organics 

Benzo(a)pyrene Equivalents O.OOE+OO O.OOE+oO O.OOE+OO O.OOE+OO O.OOE+oO O.OOE+OO #OIV/O! 

1 ,1 - Oichloroethane 7.40E-02 1.10E-05 2.22E-03 5.30E+01 2.65E-01 5.60E-03 1.62E+02 
1,2 - Oichloroethylene (mixed 
isomers) 7.40E-02 1.10E-05 2.13E-03 3.60E+01 1.80E-01 4.10E-03 1.65E+02 

Ethyl benzene 7.50E-02 7.80E-06 1.11 E-03 2.00E+02 1.00E+OO 7.90E-03 2.28E+02 

Fluoranthene 3.02E-02 6.35E-06 4.49E-09 4.91E+04 2.45E+02 1.61E-05 1.14E+05 

Major Construction Worker - Sub Area "Other" 
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VF (m3/kg) = (O/C) x [(3.14 x Da x T)AQ.S/(2 x B x Da)] x 10-4 m2lcm2 

Calculation of the Volatilization Factor (V F) 

Chemical 

Methyl ethyl ketone (2-

butanone) 

Naphthalene 

2·Nitroaniline 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 - Trichloroethane 

Trichloroethylene (TCE) 

Xylenes (mixed) 

Major Construction Worker - Sub Area "Other" 
Refined Analysis 

Oi 

(cm2ls) 

9.OOE·02 

5.90E·02 

O.OOE+OO 

2.70E·02 

7.20E·02 

8.70E·02 

7.80E·02 

7.90E·02 

7.80E-02 

Ow Oa 

(cm2ls) (cm2ls) 

9.80E·06 4.38E-05 

7.50E-06 1.03E-05 

O.OOE+OO O.OOE+OO 

7.20E-06 2.04E-09 

8.20E-06 1.78E·03 

8.60E-06 1.47E-03 

8.80E-06 3.11 E-03 

9.10E-06 2.66E-03 

8.73E-06 8.18E-04 

Page 2 of2 

Koc Kd Henry's 

(cm3/g) (cm3/g) (atm-m3/ 

mol) 

4.50E+OO 2.25E-02 2.70E-05 

1.19E+03 5.96E+OO 4.83E-04 

O.OOE+OO O.OOE+OO O.OOE+OO 

6.80E+04 3.40E+02 1.10E-05 

2.70E+02 1.35E+OO 1.80E-02 

1.40E+02 7.00E-01 6.60E·03 

1.40E+02 7.00E-01 1.70E-02 

9.40E+01 4.70E-01 1.00E-02 

2.50E+02 1.25E+OO 6.73E-03 

Worker 

VF 

(m3/kg) 

1.15E+03 

2.38E+03 

#OIV/O! 

1.69E+05 

1.81E+02 

1.98E+02 

1.37E+02 

1.48E+02 

2.66E+02 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Cs 1NF 1/PEF EF AT Noncarcin AT Carcin 

Chemical (mglkg) (kg/m3) (kg/m3) (day/yr) (days) Air Conc (days) AirConc 

(Noncar) (mg/m3) (Carcin) (ug/m3) 

Inorganlcs 

Aluminum 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Antimony 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Arsenic 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Barium 261.00 0.00000004 78 91 8.95E·06 25550 3.19E-05 

Beryllium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Cadmium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Calcium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Chromium III 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Chromium VI 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Cobalt 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Copper 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Iron 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Lead 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Magnesium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Manganese 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Mercury (inorganic) 0.00 5.02E-04 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Nickel 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Potassium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Selenium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Sodium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Thallium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Vanadium 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Zinc 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Organics 

Benzo(a)pyrene Equivalents 0.24 0.00000004 78 91 8.09E-09 25550 2.88E-08 

1,1 - Dichloroethane 0.00 6.18E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

1,2 - Dichloroethylene (mixed isomers) 0.00 6.05E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Ethyl benzene 0.00 4.38E-03 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Fluoranthene 0.00 8.79E-06 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Methyl ethyl ketone (2-butanone) 0.00 8.68E-04 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Naphthalene 0.00 4.21 E-04 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

2-Nitroaniline 0.00 0.00000004 78 91 O.OOE+<lO 25550 O.OOE+<lO 

Major Construction Worker· Sub Area "Other" 
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Major Construction Worker 'Table 3. Calculation of subchronic average air concentratior 

Chemical 

Pyrene 

Tetrachloroethylene (PCE) 

Toluene 

1,1,1 - Trichloroethane 

Trichloroethylene (TCE) 

Xylenes (mixed) 

Major Construction Worker· Sub Area "Other" 
Refined Analysis 

Cs 1NF 

(mglkg) (kglm3) 

0.00 5.93E-06 

0.00 5.54E-03 

0.00 5.04E-03 

0.00 7.32E-03 

0.00 6.78E-03 

0.00 3.75E-03 

1/PEF EF AT 

(kglm3) (day/yr) (days) 

(Noncar) 

0.00000004 78 91 

0.00000004 78 91 

0.00000004 78 91 

0.00000004 78 91 

0.00000004 78 91 

0.00000004 78 91 

Page 2 of2 

Noncarcin AT Carcin 

AirConc (days) AirConc 

(mglm3) (Carcin) (uglm3) 

O.OOE+OO 25550 O.OOE+OO 

O.OOE+OO 25550 O.OOE+OO 

O.OOE+OO 25550 O.OOE+OO 

O.OOE+OO 25550 O.OOE+OO 

O.OOE+OO 25550 O.OOE+OO 

O.OOE+OO 25550 O.OOE+OO 
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Major Construction Worker Table 4 Subchronic Noncancer Assessment 

Oral Soil Soil Soil % Dennal Absorb Dennal % Inhalation Estimated 

Chemical SubRfD Ingestion Ingestion Ingestion Total Contact Dose Contact Total SubRfC AirConc 

(mg/kg-d) (mg/kgld) AAF(a) HQ (mglkgld) AF(b) HQ (mglm3) (mg/m3) 

Inorganlcs 

Aluminum l.ooE+oo O.ooE+oo 1.00 0.000 #DIV/Of O.ooE+oo 0.01 0.000 #DIV/Of NA O.ooE+oo 

Antimony 4.ooE-04 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.05 0.000 #DIV/OI 2.ooE-04 O.ooE+oo 

Arsenic 3.ooE-04 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIVIOI NA O.ooE+oo 

Barium 7.ooE-02 1.53E-03 1.00 0.022 87% 4.70E-06 0.05 0.001 5% 5.ooE-03 8. 95E-06 

Beryllium 5.ooE-03 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+OO 0.01 0.000 #DIVIOI NA O.ooE+oo 

Cadmium l.ooE-03 O.ooE+oo 1.00 0.000 #DIVlO! O.ooE+oo 1.00 0.000 #DIV/O! 2.ooE-04 O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromiumlfl l.ooE+oo O.ooE+oo 1.00 0.000 #DIV/Of O.ooE+oo 0.05 0.000 . #DIV/OI NA O.ooE+oo 

Chromium VI 2.ooE-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+OO 0.05 0.000 #DIV/OI 2.ooE-05 O.ooE+oo 

Cobalt 6.ooE-02 O.ooE+OO 1.00 0.000 #DIVIOI O.ooE+oo 0.50 0.000 #DIVIOI 3.ooE-05 O.OOE+oo 

Copper 3.70E-02 O.ooE+OO 1.00 0.000 #DIVIOI O.ooE+oo 0.60 0.000 #DIV/OI NA O.ooE+oo 

Iron 3.ooE-01 O.ooE+oo 1.00 0.000 O.ooE+oo 0.05 0.000 NA O.ooE+oo 

lead NA O.ooE+oo 0.00 NA 0.00 NA O.OOE+oo 

Magnesium NA O.ooE+oo 0.00 O.OOE+oo 0.00 NA O.OOE+oo 

Manganese 1.40E-Of O.OOE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.05 0.000 #DIV/OI NA O.ooE+oo 

Mercury (inorganic) 3.ooE-03 O.OOE+oo 1.00 0.000 #DIV/O! O.ooE+oo 0.20 0.000 #DIV/OI 3.ooE-04 O.ooE+oo 

Nickel 2.00E-02 O.ooE+oo 1.00 0.000 #DIV/Of O.ooE+oo 0.05 0.000 #DIVIOI NA O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium 5.ooE-03 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Sodium NA O.ooE+OO NA NA NA NA O.OOE+oo 

Thallium 8.ooE-04 O.OOE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Vanadium 7.ooE-03 O.ooE+oo 1.00 0.000 #DIV/Of O.ooE+oo 0.10 0.000 #DIV/OI NA O.ooE+oo 

Zinc 3.ooE-01 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.30 0.000 #DIV/OI NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents NA 1.39E-06 1.00 5.52E-07 0.80 NA 8.09E-09 

1,1 - Dichloroethane l.ooE-OI O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI 5.ooE+00 O.ooE+OO 

1,2 - Dichloroethylene (mixed isomers) 9.ooE-03 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.90 0.000 #DIV/OI 3.50E-Ol O.ooE+oo 

Ethyl benzene l.ooE-OI O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.85 0.000 #DIV/Of l.ooE+oo O.ooE+oo 

Fluoranthene 4.ooE-02 O.ooE+oo 0.80 0.000 #DIV/Of O.ooE+oo 0.80 0.000 #DIV/O! 1.40E+00 O.ooE+oo 

Methyl ethyl ketone (2-butanone) 6.ooE-01 O.ooE+oo 1.00 0.000 #DIV/Of O.ooE+oo 0.90 0.000 #DIV/OI l.ooE+oo O.ooE+oo 

Naphthalene 2.00E-02 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 0.80 0.000 #DIV/OI 3.ooE-02 O.ooE+oo 

2-Nitroaniline 5.70E-05 O.ooE+oo 1.00 0.000 #DIV/OI O.ooE+oo 1.00 0.000 #DIVIOI 2.ooE-03 O.ooE+oo 

Pyrene 3.ooE-02 O.ooE+oo 0.80 0.000 #DIV/OI O.ooE+oo 0.80 0.000 #DIVIOI 1.10E+00 O.ooE+oo 

Tetrachloroethylene (PCE) l.ooE-02 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.90 0.000 #DIV/OI NA O.ooE+oo 

Toluene 2.ooE-01 O.ooE+oo 1.00 0.000 #DIVIOI O.ooE+oo 0.90 0.000 #DIV/OI l.ooE+oo O.ooE+OO 

1,1,1 - Trichloroethane 2.ooE-02 O.ooE+OO 1.00 0.000 #DIVIOI O.ooE+oo 0.90 0.000 HDIV/OI 3.ooE+00 O.ooE+OO 

Trichloroethylene (TCE) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.OOE+oo 

Xylenes (mixed) 2.ooE+00 O.ooE+oo 1.00 0.000 #DIV/O! O.OOE+OO 0.90 0.000 #DIV/OI 3.ooE-01 O.OOE+oo 

. . 
Subchronic tOXICity values were not available for AI, Cd, Co, dlbenzo~uran, dl(ethylhexyl)phthalate, elhylbenzene, styrene, pyrene, pentachlorophenol, tetrachloroethylene, and 1,1,1 tnchloroethane . 

Chronic toxicity values, if available, were utilized as surrogate values. 

Major r -uctlon Worker· Sub Area "Other" • Refined Analysis p, ')f 1 

Inhalation % Combined 

Total Pathway 

HQ HQ 

0.000 

0.000 #DIVIOI 0.000 

0.000 

0.002 7% 0.025 

0.000 

0.000 #DIV/OI 0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 #DIVIOI 0.000 

0.000 

0.000 

0.000 

0.000 #DIVIOI 0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIVIOI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIVIOI 0.000 

0.000 #DIVIOI 0.000 

0.000 #DIV/OI 0.000 

0.000 HDIV/OI 0.000 

0.000 

0.000 #DIVIOI 0.000 

0.000 #DIV/OI 0.000 

0.000 #DIV/Of 0.000 

SCREENING HI = 0,025 
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Major Construction Worker Table 5 Subchronic Cancer Assessment 

Oral Soil Soil Soil % Dermal Absorb Dermal % Inhalation Estimated Inhalation % Combined 

Chemical CSF Ingestion Ingestion Ingestion Total Contact Dose Contact Total CSF Air Cone Total Pathway 

(mg/kg-d)-1 (mg/kgld) AAF ECR (mg/kgld) AF(b) ECR (uglm3) (uglm3) ECR Total 

Inorganlcs 

Aluminum NA O.ooE+oo 1.00 O.ooE+oo 0.Q1 NA O.ooE+oo 

Antimony NA O.ooE+oo 1.00 O.ooE+oo 0.05 NA O.ooE+oo 

Arsenic 1.50E+00 O.ooE+oo 1.00 O.ooE+oo HDIV/OI O.ooE+oo 0.90 O.ooE+oo HDIVIOI 4.ooE-03 O.ooE+oo O.ooE+oo 'DIV/OI O.ooE+oo 

Barium NA 5.4SE-OS 1.00 1.S7E-OB 0.05 NA 3.19E-05 

Beryllium NA O.ooE+oo 1.00 O.ooE+oo 0.01 2.40E-03 O.ooE+oo O.ooE+oo .DIV/OI O.ooE+oo 

Cadmium NA O.ooE+oo 1.00 O.ooE+oo 1.00 1.BOE-03 O.ooE+oo O.ooE+oo #DIV/OI O.ooE+oo 

Calcium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Chromium III NA O.ooE+oo 1.00 O.ooE+oo 0.05 NA O.ooE+oo 

Chromium VI NA O.ooE+oo 1.00 O.ooE+oo 0.05 1.20E-02 O.ooE+oo O.ooE+oo 'DIV/OI O.ooE+oo 

Cobalt NA O.ooE+oo 1.00 O.ooE+oo 0.50 NA O.ooE+oo 

Copper NA O.ooE+oo 1.00 O.ooE+oo 0.60 NA O.ooE+oo 

Iron NA O.ooE+oo 1.00 O.ooE+oo 0.05 NA O.ooE+oo 

Lead NA O.ooE+oo 0.00 NA 0.00 NA O.ooE+oo 

Magnesium NA O.ooE+oo 0.00 O.ooE+oo 0.00 NA O.ooE+oo 

Manganese NA O.ooE+oo 1.00 O.ooE+oo 0.05 NA O.ooE+oo 

Mercury (inorganic) NA O.ooE+oo 1.00 O.ooE+oo 0.20 NA O.ooE+oo 

Nickel NA O.ooE+oo 1.00 O.ooE+oo 0.05 4.BOE-04 O.ooE+oo O.ooE+oo #CIV/OI O.ooE+oo 

Potassium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Selenium NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Sodium NA O.ooE+oo NA NA NA NA O.ooE+oo 

Thallium NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Vanadium NA O.ooE+oo 1.00 O.ooE+oo 0.10 NA O.ooE+oo 

Zinc NA O.ooE+oo 1.00 O.ooE+oo 0.30 NA O.ooE+oo 

Organics 

Benzo(a)pyrene Equivalents 7.30E+00 4. 94E-09 1.00 3.S1E-08 67% 1.97E-09 O.BO 1.79E-08 33% 1.70E-03 2.BBE-08 4.90E-11 0% 5.41E-08 

1 ,1 - Dichloroethane 5.70E-03 O.ooE+oo 1.00 O.ooE+oo HDIV/OI O.ooE+oo 0.90 O.ooE+oo HDIV/OI 1.60E-OS O.ooE+oo O.ooE+oo HDIV/OI O.ooE+oo 

1,2 - Dichloroethylene (mixed isomers) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Ethyl benzene NA O.ooE+oo 1.00 O.ooE+oo 0.B5 NA O.ooE+oo 

Fluoranthene NA O.ooE+oo O.BO O.ooE+oo O.BO NA O.ooE+oo 

Methyl ethyl ketone (2-bUlanone) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Naphthalene NA O.ooE+oo 1.00 O.ooE+oo O.BO NA O.ooE+oo 

2-Nitroaniline NA O.ooE+oo 1.00 O.ooE+oo 1.00 NA O.ooE+oo 

Pyrene NA O.ooE+oo O.BO O.ooE+oo O.BO NA O.ooE+oo 

Tetrachloroethylene (PCE) 5.20E-02 O.ooE+oo 1.00 O.ooE+oo HDIV/OI O.ooE+oo 0.90 O.ooE+oo HDIVIOI 5.BOE-07 O.ooE+oo O.ooE+oo .DIVIOI O.ooE+oo 

Toluene NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

1, i, 1 - Trichloroethane NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

Trichloroethylene (TCE) 1.10E-02 O.ooE+oo 1.00 O.ooE+oo HDIV/OI O.ooE+oo 0.90 O.ooE+oo HDIV/OI 1.70E-OS O.ooE+oo O.ooE+oo .DIV/OI O.ooE+oo 
Xylenes (mixed) NA O.ooE+oo 1.00 O.ooE+oo 0.90 NA O.ooE+oo 

ECR = Excess Cancer Risk 

TOTAL ECR = 5E·08 
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