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EXECUTIVE SUMMARY 

This Field Investigation Summary Report is for Contract Task Order (CTO) 214, under the Comprehensive 

Long-Term Environmental Action Navy (CLEAN), Contract Number N62472-90-D-1298. CTO 214 

requests that Halliburton NUS investigate the soil and groundwater under the floor of the East Plating 

Shop in the Naval Industrial Reserve Ordnance Plant (NIROP), Fridley, Minnesota. 

Field activities were conducted during ongoing construction activities at the East Plating Shop. Currently, 

this area of the Naval Industrial Reserve Ordnance Plant is being renovated, and access to this area for 

environmental sampling was possible. The East Plating Shop Soil and Groundwater Investigation 

included installation of seven soil borings and three temporary monitoring wells. At least three subsurface 

soil samples were collected from each soil boring. One groundwater sample was collected from each 

temporary monitoring well. Samples were analyzed for chemicals that were potentially used during past 

plating operations. Groundwater was analyzed for volatile organics, semivolatile organics, total and 

dissolved metals, cyanide, and pH. Soil was analyzed for volatile organics, semivolatile organics, metals, 

cyanide, pH, and PCBs. 

Sample results indicate that soil and groundwater under the East Plating Shop have been affected by past 

operations at the site. Trichloroethene (TCE) is the primary contaminant found in the soil and 

groundwater samples. Other volatile organic compounds, including tetrachloroethene (TCA), acetone, 

styrene, and metals such as chromium, lead, and cyanide, were detected at slightly elevated levels in soil 

and groundwater. The highest levels of soil and groundwater contamination with TCE appear to be 

present in a clay unit underlying the west side of the East Plating Shop. Metals results in soil were highest 

in the vicinity of a previously existing sump and appear to be limited to this area. 

059506/P ES-1 CTO 214 
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1.0 INTRODUCTION 

1.1 PLANT HISTORY 

The Naval Industrial Reserve Ordnance Plant (NIROP) is located in Fridley, Minnesota (Figure 1-1 ). 

One-half of the plant is government owned and contractor operated (GOCO) by United Defense LP. 

NIROP is listed on the U.S. Environmental Protection Agency's National Priorities List (NPL). The portions 

of the plant operated by United Defense LP are separate sites and are being remediated under a consent 

order between United Defense LP and the Minnesota Pollution Control Agency (MPCA). The dominant 

pollutant of concern at the NIROP facility is trichloroethene (TCE), a volatile organic compound. 

The NIROP Fridley facility is used for a variety of operations, including construction of naval guns and 

other heavy industrial operations. Plant operations include plating shops, which are operated on site for 

etching and plating of metal components. Plating activities have been conducted since the mid-1940s in 

the East Plating Shop and in the nearby West Plating Shop. Operations at the East and West Plating 

Shops have included the use of TCE in vapor degreasers and a variety of plating agents, including metals, 

cyanide, acid and alkali baths. Additional research will be performed as part of the Operable Unit #3 

(OU#3) Remedial Investigation (RI) to gain knowledge of past plating operations at the plant. The location 

of the East Plating Shop within the NIROP building is shown on Figure 1-2. 

The East Plating Shop was refurbished in 1973. The refurbishing included construction of a 5-foot-deep 

pit that contains all plating baths. The pit was constructed of 8- to 12-inch reinforced concrete, which had 

several coatings of chemical-resistant sealant applied during the active life of the plating operations. The 

post-1973 configuration of the East Plating Shop is shown on Figure 1-3. Process and recovery 

operations were also upgraded in the early 1970s to include collection sumps for chromium, acids/alkali, 

and cyanide liquids. Treatment tanks were also installed at this time and are located between the East 

and West Shops. Liquids collected in the sumps were transferred to the appropriate treatment tank after a 

determination was made concerning the composition of the liquid. Cyanide and TCE use were 

discontinued at the facility in 1987 and 1993, respectively. Several soil samples collected from below the 

East Plating Shop floor during 1994 identified elevated concentrations of several metals and cyanide (Bay 

West, 1994 ). The floor of the pit appears to be intact, and there are no visible cracks or breaks in the east 

plating pit floor that may have allowed plating liquids to migrate into the soil. 
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Currently, the East Plating Shop is being renovated to accommodate an electrical assembly facility. 

Plating operations will be moved to the West Plating Shop, which remains active. As part of these 

renovations, all tanks in the East Plating Shop have been removed and the east pit will be 

decontaminated, backfilled, and a concrete floor will be installed. Between renovation activities, soil and 

groundwater samples were collected from below the East Plating Shop to determine whether past plating 

activities have impacted soil and groundwater beneath the building. 

1.2 PAST INVESTIGATIONS 

The NIROP Fridley site has been segregated into three Operable Units: OU#1 addresses groundwater; 

OU#2 addresses soil contamination outside the footprint of the building; and OU#3 addresses soil 

contamination under the footprint of the building. The U.S. Navy has entered into a Federal l=acilities 

Agreement (FFA) with the United States Environmental Protection Agency (USEPA) and the MPCA. A 

Record of Decision (ROD) on OU#1 has been signed and a pump-and-treat remedy has been 

implemented for the cleanup of groundwater. The study of OU#2 is currently in the Feasibility Study 

phase; a Remedial Investigation of OU#2 was completed in 1993. The investigation of OU#3 is required 

by the FFA, although a starting date for this operation has not been stated. The field operations 

performed during April 1995 by Halliburton NUS were completed to take advantage of access to the East 

Plating Shop during plant renovation. This investigation is not designed to initiate work for OU#3, although 

data gathered during this investigation will be used as part of the OU#3 investigation. Soil investigations 

were described in the Remedial Investigation Report for the Soils Operable Unit (OU#2) (RMT, 1993). 

Groundwater investigations are described in the Annual Monitoring Report for 1994 Groundwater 

Extraction and Pretreatment System (OU#1) (RMT, 1995). 

A limited number of subsurface soil samples were collected from under the East Plating Shop prior to the 

current investigation. Three soil samples were collected from below the East Plating Shop floor in 

August 1994 (Bay West, 1994). Two soil borings (SB-1 and SB-2) were manually advanced, and samples 

were collected from between 1.5 and 4.1 feet below the plating pit floor. Samples were analyzed for 

volatile organic compounds (VOCs), chromium, copper, nickel, and cyanide. Sample results indicate that 

TCE was present above 2.6 feet (at a concentration of 0.5 mg/kg), but was not detected in a sample 

collected from 3.4 to 4.1 feet. Chromium, nickel, and cyanide were also detected in soil samples. These 

soil sample locations are shown on Figure 1-3. 

059506/P 1-7 CTO 214 
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2.0 FIELD INVESTIGATION ACTIVITIES 

2.1 SUMMARY OF FIELD INVESTIGATION ACTIVITIES 

Soil and groundwater samples were collected from below the plating shop floor to determine whether 

past plating operations in the East Plating Shop have affected the environment. A total of seven soil 

borings were installed in the East Plating Shop, and soil samples were collected from each soil boring. A 

total of 22 soil samples and two duplicate samples were collected. At three boring locations, temporary 

monitoring wells were installed and sampled to determine groundwater quality in this area of the NIROP 

facility. A total of three groundwater samples and one duplicate sample were collected. Both soil and 

groundwater samples were collected from areas of the plating shop that have the highest probability of 

containing residual contamination from past plating activities. Areas targeted for sampling include 

locations of degreasers that used TCE, as well as former and existing sump locations that collected 

liquids from plating operations. The past and current locations of sumps in the East Plating Shop were 

chosen as the most likely locations for a contaminant release because these areas are the lowest 

elevation on the floor and collected liquids used in plating operations. 

Documents that were prepared previously by RMT, Inc. and approved by regulatory agencies were used 

as the basis for soil and groundwater sampling procedures. These documents are listed below: 

• The Remedial Investigation Work Plan for the Soils Operable Unit and the companion 

document, the Field Sampling Plan (NIROP FSP, 1992a) were referenced as the basis for all 

field operations involving soil sampling and drilling operations. 

• The Remedial Action Work Plan for Remedial Action Monitoring Plan for Groundwater 

Remediation and the companion document, the Field Sampling Plan for Groundwater 

Remediation (NIROP FSP, 1992b) were referenced as the basis for all field operations 

involving groundwater sampling and well installation operations. 

In addition to these documents prepared by RMT, a Work Plan was prepared by Halliburton NUS (1995) 

that included site-specific sampling locations for the East Plating Shop Soil and Groundwater 

Investigation. A revised Quality Assurance Project Plan (QAPP) and Health and Safety Plan (HASP) 

were prepared to address specific (QA/QC) and Health and Safety issues related to this field 

investigation. These documents were included in the HNUS Work Plan. 

059506/P 2-1 CTO 214 
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2.2 SOIL BORING INSTALLATION 

A total of seven soil borings were advanced in the East Plating Shop. Soil borings were used to identify 

any subsurface soil contamination that might be present and allowed for the installation of temporary 

monitoring wells. 

2.2.1 Drilling Locations 

Soil borings were located in areas of the East Plating Shop where contamination from past activities was 

most likely to have entered the soil. The following locations were targeted for soil investigation. 

• The former location of vapor degreasers that previously contained TCE. These vapor 

degreasers were located along the west end of the plating line and have since been removed. 

Soil boring SB-01 was located between the former locations of these degreasers to determine 

whether soil contamination may be present as a result of former activities. 

• The former location of a sump present in the plating shop floor prior to reconfiguration of the 

plating line in 1973. The sump was approximately 7 feet deep and may have collected liquids 

prior to disposal. Soil boring SB-02 was installed in the location of this sump, as shown on 

Figure 2-1. A cross section of the former sump showing the as-built construction details is 

shown in Figure 2-2. 

• Three existing sumps, are present in the plating shop floor. These sumps are approximately 

8 feet deep and were used to collect liquids from the plating operations prior to treatment and 

disposal. There is no reported evidence of leaks or cracks in the walls of these sumps that 

may have allowed liquids to escape; however; each sump location was investigated to 

determine whether soil contamination is present in these areas. A total of three soil borings 

(SB-03, SB-04, and SB-05) were installed immediately downgradient (west) of each sump. A 

cross section of the existing sumps is shown in Figure 2-2. A lengthwise cross section of the 

plating shop is shown on Figure 2-3. 

• One location upgradient (east) of the sumps. Soil boring SB-06 was installed in this area to 

determine whether soil contamination is present upgradient of the existing sumps. 

059506/P 2-2 CTO 214 
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• One location downgradient (west) of the former sump location, investigated at SB-02. Soil 

boring SB-07 was installed in this location to determine the extent of stained soil encountered 

in soil boring SB-02. 

A detailed drawing of the plating shop and all soil boring locations is provided in Figure 2-1. 

2.2.2 Soil Sampling Intervals 

At each soil boring location, three intervals (shallow, intermediate, and deep) were sampled to determine 

the vertical extent of any soil contamination that may be present below the plating shop floor. A total of 

22 soil samples were collected from seven soil borings. Soil sampling locations and depths are 

summarized in Table 2-1. The target sample intervals and sampling rationale are detailed below. 

• One shallow sample was collected from immediately below the concrete floor of the plating 

shop. At each soil boring, one sample was taken from 1 foot below the floor from the first 

split-spoon sample collected from each boring. This interval was sampled to determine 

whether contamination is present immediately below the floor. 

• One intermediate sample was collected from each soil boring between the bottom of the floor 

and the top of the water table based on elevated readings collected using a photo ionization 

detector/flame ionization detector (PID/FID) or based on visual indications of staining and 

contamination. If no elevated PID/FID readings or evidence of contamination were noted, the 

sample was collected from approximately halfway between the plating shop floor and the 

water table, when possible. Because of split-spoon refusal and low sample recovery in some 

borings, the intermediate sample could not be collected from halfway between the top and 

bottom of the boring. However, intermediate samples were collected from each soil boring. 

These sampling intervals were chosen to provide a vertical profile of contamination present 

below the plating shop floor. 

• One deep sample was collected from each boring immediately above the water table, at 

approximately 15 feet below the plating shop floor. Because of split-spoon refusal at some 

boring locations, the water table was not encountered in all borings. If the water table was not 

encountered, the deep sample was collected from the deepest split-spoon collected from 

each soil boring. This sample was used to determine whether soil above the water table is 

contaminated. 
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TABLE 2-1 

SOIL BORING LOCATIONS AND DEPTHS 
EAST PLATING SHOP SOIL AND GROUNDWATER INVESTIGATION 

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT (NIROP) 
FRIDLEY, MINNESOTA 

DRAFT 

Sampled 
Soil Boring Intervals 

Number Soil Boring Location Soil Boring Rationale (ft bgs)* 

SB-01 West end of Plating Shop Determine whether former vapor 0 to 1 
degreaser operation affected soil 6 to 8 

14 to 16 

SB-02 Central portion of Plating Determine whether former sump o to 1 
Shop operation affected soil 2 to 4 

4 to 6 

6 to 8 

SB-03 Downgradient of existing Determine whether current plating 0 to 1 
chromium sump operations have affected soil 10 to 12 

12 to 14 

SB-04 Downgradient of existing Determine whether current plating o to 1 
acid/alkali sump operations have affected soil 10 to 12 

12 to 14 

SB-05 Downgradient of existing Determine whether current plating 0 to 1 
cyanide sump operations have affected soil 10 to 12 

13 to 15 

SB-06 East end of Plating Shop Determine upgradient soil quality 0 to 2 

8 to 10 

12 to 14 

SB-07 Downgradient of former Determine extent of soil 4 to 6 
sump location contamination found near SB-02. 14 to 16 

28 to 30 

* ft bgs = feet below ground surface. 
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All soil samples were analyzed for analytes most likely to have been used at the plating shop, including 

Target Compound List (TCL) volatiles, TCL semivolatiles, TCL Polychlornated biphenols (PCB)s, Target 

Analyte List (TAL) metals, cyanide, and pH. Analytical results for each soil sample are summarized in 

Section 3.0 of this Field Investigation Report. 

2.2.3 Soil Boring Drilling 

At each drilling location, concrete was cored prior to drilling to allow for drilling below the plating shop 

floor. The hollow-stem auger drilling method was used for advancing the soil borings. Split-spoon 

samples were collected continuously to the bottom of the boring to characterize subsurface conditions. A 

lithologic description was made of each split-spoon sample on a boring log. Boring logs for each soil 

boring are included in Appendix A. Drilling methods and samplinp _procedures were performed in 

accordance with the NIROP Field Sampling Plan (FSP) (RMT, 1992a), Section 7.0, Sampling Equipment 

and Procedures, and the Work Plan prepared for the East Plating Shop Soil and Groundwater 

Investigation (HNUS, 1995). 

Results of soil borings at the site indicate that three lithologies underlie the East Plating Shop. These 

lithologies are as follows: 

1. Fill Material ranging from fine sand to coarse gravel containing wood and concrete pieces. 

Fill was encountered in all soil borings and is thickest under the three existing sumps and the 

west side of the Plating Shop. Auger refusal was encountered at 7.5 feet in SB-02 and at 

15 feet in SB-03 and SB-05, a fact which indicates that large objects, possibly concrete 

pieces, are present at these intervals. Fill material was generally dry or moist and contained 

some stained soils. PID readings were generally less than 20 ppm although readings as high 

as 500 ppm were recorded. 

2. Clay that contained silt and occasional sandy zones. This clay was present in two soil borings 

located in the western portion of the plating shop (SB-01 and SB-07) and does not appear to 

extend under the eastern section of the plating shop. This clay is approximately 1 0 feet thick, 

although only one soil boring (SB-07) was advanced through the full extent of this unit. The 

lateral extent of the clay unit was not defined. PID readings were generally high in this 

lithology, ranging from 80 to 500 ppm from split-spoon samples retrieved from this unit. A 

chemical odor was noted while drilling through the clay. Water was encountered at 

approximately 15 feet. 
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3. Sand material ranging from fine-to medium-grained sand with some silt. The sand was 

encountered directly under the fill in the east end of the plating shop in borings SB-04 and 

SB-06 and under the clay unit in the west end in SB-07. PID readings from this unit ranged 

from 2 to 100 ppm and were generally below 10 ppm. Water was encountered at 

approximately 15 feet in the sand unit. 

Figure 2-3 illustrates a cross section of the East Plating Shop showing the locations, depths, and 

lithologic units encountered during the drilling activities. 

2.3 TEMPORARY WELL INSTALLATION 

Temporary monitoring wells were installed in three soil borings to sample shallow groundwater below the 

East Plating Shop. Temporary monitoring well locations are shown on Figure 2-1. Temporary well 

locations and rationale are described below: 

• One temporary well (TW-01) was installed at SB-01, near the former location of the vapor 

degreasers at the west end of the plating shop. This location was selected because it is 

downgradient/crossgradient of the existing plating sumps and provides data on groundwater 

quality in this area. 

• One temporary well (TW-02) was installed at SB-04, immediately downgradient (west) of the 

existing sumps. This location was selected to determine whether the activities at the plating 

sumps have affected groundwater. 

• One temporary well (TW-03) was installed at SB-06 at the east end of the plating shop. This 

location is upgradient of most past plating shop activities and was selected to determine the 

quality of groundwater flowing past the East Plating Shop. 

One groundwater sample was collected from each temporary monitoring well. Groundwater samples 

were analyzed for TCL volatiles, TCL semivolatiles, TAL metals (total and dissolved), cyanide, and pH. 

2.3.2 Temporary Well Construction 

Monitoring wells were constructed of 2-inch 1.0., PVC, flush-joint riser pipe and flush-joint, factory slotted 

(0.01-inch) well screen. Well screens were 10 feet in length. The top of the screened interval was 

positioned approximately 2 feet above the stabilized water level in each boring. After each boring was 
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advanced to the desired depth, the well screen and riser pipe were installed through the augers. 

Figure 2-4 illustrates a typical temporary monitoring well construction detail. The annulus of the boring 

around the well screen, and 2 to 3 feet above the well screen, was backfilled with clean sand (No. 30 

size). A bentonite pellet seal was installed above the sand pack to the ground surface. Following 

sampling and surveying, each temporary was pulled out and the void space was filled with cement grout. 

The top 2 feet of each soil boring was capped with neat cement. A monitoring well construction form was 

completed for each monitoring well installed (see Appendix A). 

2.3.3 Groundwater Sampling 

Groundwater samples were collected from three temporary groundwater monitoring wells installed during 

this investigation. Before samples were collected, water levels were measured and the wells were 

purged using a stainless-steel bailer. Groundwater sample log sheets listing purging and sample 

parameters are provided in Appendix A. 

General guidelines followed for monitoring well purging are provided in the RMT NIROP FSP (1992b), 

outlined below: 

• Hand bailing was used for well purging. 

• Field measurements of pH, temperature, dissolved oxygen, and specific conductance (SC) 

were taken initially and at the end of each well volume during purging. 

• Three to six well volumes were purged. Field measurements were allowed to stabilize during 

purging prior to sampling. 

Following well purging, sampling was conducted using the following guidelines, as provided in the RMT 

NIROP FSP (1992b): 

• Groundwater samples were collected immediately after well purging. 

• Samples were collected in the following order: VOAs, SVOAs, total metals, dissolved metals, 

and cyanide. 
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• Filtered metals samples were collected and filtered using a 0.45-micron pore diameter, in-line 

filter and peristaltic pump. 

• Pre-preserved bottles were used . 

2.4 WELL DEVELOPMENT 

The monitoring wells were developed after installation to remove fine-grained material from the area 

around the well screens and to remove drill cuttings and residual fluids from the formation surrounding 

the monitored interval of the boring. Wells were developed using a stainless-steel bailer until turbidity 

was reduced. Wells were continuously developed for approximately 1 hour. Note that temporary well 

TW-01 was screened in a clay unit and due to • .,e low yield of this well was difficult to fully develop. This 

well had elevated levels of groundwater turbidity following development due to the fine-grained nature of 

this water-bearing unit. Temporary monitoring wells TW-02 and TW-03 were screened in a fine-grained 

sand unit, which allowed for more complete development of these wells. Development of TW-02 and 

TW-03 was considered complete after turbidity measured in groundwater was reduced to a consistent 

level. 

2.5 SURVEYING 

All soil boring locations and temporary monitoring wells were surveyed for vertical and horizontal location 

following installation. Existing survey monuments immediately outside the NIROP facility were used as 

reference points. Horizontal locations were surveyed to the nearest 0.1 0 foot. Vertical elevations were 

referenced to the 1929 North American Datum and were surveyed to the nearest 0.01 foot at the 

measuring point where the uncapped riser pipe is notched. Ground surface elevations were also 

surveyed to the nearest 0.01 foot. Surveyed locations for all soil borings and temporary wells and 

surveyor notes are included in Appendix A. Figure 2-1 lists the survey data for all soil borings and 

temporary monitoring wells installed in this investigation. 

2.6 DECONTAMINATION 

2.6.1 Major Equipment 

All downhole drilling equipment and sampling tools were decontaminated using a high-pressure steam 

wash prior to beginning work, between borings, and at the completion of the project. All decontamination 
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activities took place in a bermed, plastic-lined pad constructed inside the plating pit. All decontamination 

water was collected and containerized. 

2.6.2 Sampling Equipment 

All sampling equipment used for collecting samples was decontaminated in accordance with the RMT 

NIROP FSP (1992a and 1992b), Section 6.0, Decontamination Procedures. The following decontamina­

tion steps were taken: 

• Liquinox detergent wash 

• Potable water rinse 

• Reagent-grade isopropanol rinse 

• Double distilled or deionized water rinse 

All sampling equipment was decontaminated following these procedures after each use. 

Field analytical instruments, such as pH, conductivity, and temperature probes, were rinsed first with 

analyte-free water, then with the sample liquid. All decontamination activities were performed over a 

container, and fluids were containerized for proper disposal. 

2.7 SAMPLE PACKING AND SHIPPING 

All samples were cooled by placement in an ice-filled cooler immediately after sampling. Samples were 

shipped to the analytical laboratory in coolers with sufficient ice to keep the samples at 4 oc during 

shipment to the lab. Samples were shipped within 24 hours after collection. Chain-of-custody forms 

were included with each sample shipment. Pre-preserved bottles shipped from the lab were used for all 

analytical parameters that required preservatives. 

2.8 SAMPLE CUSTODY 

Custody of samples was maintained and documented at all times. Chain-of-custody begins with the 

collection of the samples in the field and continues until the samples are shipped to the analytical 

laboratory. Chain-of-custody forms completed during this investigation, which list the date, time, and 

sample analytes, are provided in Appendix A. 
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2.9 SAMPLE IDENTIFICATION 

Each sample collected was assigned a unique sample tracking number. The sample tracking number 

consists of an alphanumeric code that identifies the site, the sample medium and location, and sample 

depth (for soils samples). 

The alphanumeric coding used for this investigation is explained in the table below and the subsequent 

definitions: 

Medium 

AA 

Character Type: 

Medium: 

Sample Location: 

Sample Depth: 

Filtered Samples: 

Location 

NN 

A = 
N = 

Alpha 

Numeric 

GW = Groundwater 

SB = Subsurface Soil 

Subsurface soil 

Groundwater sample 

= 

= 

Sample Depth 

NNNN 

soil boring number 

temporary well number 

For subsoil samples - top and bottom of sample interval depth in feet 

below floor level. Not used for groundwater samples 

TAL metals samples that have been filtered are denoted with an "F" 

after the sample location. 

2.9.1 Field Duplicate Labels 

Field duplicates were designated as DUP-01, DUP-02, etc., when they were submitted to the laboratory 

so that the duplicates were submitted to the laboratory "blind." The chain-of-custody form and other 

documentation submitted to the laboratory were filled out such that the lab could match the duplicates to 

the original sample. The times on the duplicate samples were noted as 00:00. Correct sample 

identifications and times are noted on the sample log sheets, included in Appendix A. The duplicate 

sample locations are listed below: 
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2.9.2 

DUP-01 was collected at sample location SB-01-0001 . 

DUP-02 was collected at sample location SB-02-0204 . 

DUP-03 was collected at sample location GW-03 . 

Quality Control Sample Labels 

DRAFT 

Quality control samples were taken periodically. These Quality Assurance/Quality Control (QA/QC) 

samples were used to document the effectiveness of decontamination, to determine the quality of water 

used for decontamination, and to identify possible cross contamination occurring during transit. These 

blank samples, including trip blanks, field blanks, and equipment blanks, used the quality control sample 

identification scheme, listed below: 

Sample Type 

AA 
Sample Number 

NN 

Sample Date 

NNNNNN 

Sample Type: 

Sample Number: 

Sample Date: 

TB = 

RB = 
FB = 

Trip blank 

Equipment rinsate blank 

Field blank of source water 

A sequential numeric designation assigned to each type of blank on a 

daily basis. 

Day the sample was generated, using the format, MMDDYR (MM=month, 

DD=day, YR=year). 

2.10 QUALITY CONTROL SAMPLES 

In addition to regular calibration of field equipment and appropriate documentation, quality control (QC) 

samples were collected or generated during environmental sampling activities. QC samples include field 

duplicates, field blanks, and equipment rinsate blanks. Trip blanks were provided by the analytical 

laboratory (CEIMIC). Each type of field QC sample is defined as follows: 

• Field Duplicates. Field duplicates are two samples collected (1) independently at a 

sampling location in the case of groundwater, or (2) a single sample split into two portions in 

the case of soil. Duplicates were obtained during a single act of sampling and are used to 

assess the overall precision of the sampling and analysis program. At least 10 percent of all 
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samples for each media were field duplicates. Duplicates were analyzed in the laboratory for 

the same parameters as their environmental sample counterparts. 

• Equipment Rinsate Blanks. Equipment rinsate blanks are collected under representative 

field conditions by running analyte-free water through sampling equipment (bailer, split-spoon, 

etc.) after decontamination and placing it in the appropriate sample containers for analysis. 

Equipment blanks were used to assess the effectiveness of decontamination procedures. 

Equipment blanks were collected for each type of nondedicated sampling equipment used 

and were submitted at a frequency of one per day per media. Equipment rinsate blanks were 

analyzed for the same suite of analytical parameters as the associated environmental 

samples. 

• Field Blanks. Field blanks were collected by sampling the waters used for decontamination 

during the field investigation. Samples consist of the (1) source water used in steam cleaning 

of large equipment and (2) analyte-free water used for decontamination of sampling 

equipment. Field blanks were used to confirm the effectiveness of decontamination 

procedures and to determine whether the analyte-free water or the potable water (used for 

steam cleaning) may be contributing to sample contamination. Field blanks were collected 

for each type of water used for decontamination and were submitted at a frequency of one 

per sampling event. Field blanks, were analyzed for the entire suite of parameters under 

investigation. The field blanks collected during this investigation are described below: 

Field blank sample FB-01-040495 was collected from potable water used for 

decontamination. 

Field blank sample FB-02-040495 was collected from deionized water used for 

decontamination. 

• Trip Blanks. Trip blanks are included when analyzing for volatile organics and were 

prepared and provided by the subcontractor laboratory (CEIMIC). Trip blanks remained with 

the sample containers at all times and are thus subjected to the same field conditions as the 

field samples. One trip blank was included in each cooler that contained samples of volatile 

organics to be analyzed for soil and/or groundwater samples. 
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2.11 LABORATORY ANALYSIS 

Samples collected at the site were submitted for the laboratory analyses as presented in Table 2-2. This 

table indicates the analytical parameters and analytical methods for each sample. Number and type of 

sample and the associated field quality control samples are also included on this table. A Contract 

Laboratory Program (CLP) Laboratory (CEIMIC) was used for analysis of all samples. Laboratory data 

received quick-turnaround (7 days) verbal results and 2-week written data results. 

2.12 DATAVALIDATION 

All analytical data (1 00 percent) were validated by Halliburton NUS chemists after sample results were 

received. All data validation followed USEPA Laboratory National Functional Guidance for organic and 

inorganic data review. Data validation letters and all validated data are included in Appendix B of this 

report. 
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TABLE 2-2 

ANALYTICAL PROGRAM 
EAST PLATING SHOP SOIL AND GROUNDWATER INVESTIGATION 

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT (NIROP) 
FRIDLEY, MINNESOTA 

Parameter Analytical Method 

SOIL SAMPLES 

TCL Volatiles CLP SOW OLM01.8 

TCL Semivolatiles CLP SOW OLM1.8 

TCL PCBs CLP SOW OLM01.8 

TAL Metals/Cyanide CLP SOW ILM02.1 

pH SW-846/9045 

TCLP* SW-846/1311, 40 CFR 261 

GROUNDWATER SAMPLES 

TCL Volatiles CLP SOW OLM01.8 

TCL Semivolatiles CLP SOW OLM01.8 

TAL Metals/Cyanide (Total) CLP SOW ILM02.1 

TAL Metals (Dissolved) CLP SOW ILM02.1 

TCL PCBs CLP SOWOLM01.8 

pH Field Analysis 

Polychlonnated biphenyls 
Target Analyte List 
Target Compound List 
Toxicity Characteristic Leaching Procedure 

Number 
of 

Samples 

22 

21 

21 

21 

21 

1 

3 

3 

3 

3 

--
6 

*PCBs 
TAL 
TCL 
TCLP 
TCLP includes organics, inorganics, reactivity, and corrosivity. 

Trip Equipment Field 
Blanks Rinsates Blanks 

5 5 --

-- 5 --
-- 5 --
- 5 -

-- -- --

-- -- -

2 2 2 

-- 2 2 

-- 2 2 

-- 2 2 

-- 2 

-- -- --

Total 
Field Number of 

Duplicates Samples 

2 34 

2 28 

2 28 

2 28 

2 23 

-- 1 

1 10 

1 8 

1 8 

1 8 

-- 2 

-- 6 



DRAFT 

3.0 SAMPLE RESULTS 

3.1 SOIL ANALYTICAL RESULTS 

A summary of positive detections for soil samples is provided in Table 3-1. 

Soil sampling results are summarized below. 

• Elevated levels of volatile organic compounds, (VOCs), particularly trichloroethene (TCE) 

and tetrachloroethene (PCE), are present in soil. The highest levels of soil contamination 

were noted in the clay unit underlying the west side of the plating shop. Samples that were 

collected from this clay from soil borings SB-01 and SB-07 contain the highest levels of TCE 

(55,000 and 100,000 ppb, respectively). These two samples were collected from 

approximately 15 feet below the plating shop floor. A strong chemical odor was noted while 

drilling through this unit in these borings. Other soil samples collected from other soil borings 

contain significantly lower levels of VOCs. The fill material above the clay unit shows 

relatively low levels of VOC contamination. The clay unit is approximately 15 feet below the 

bottom of the floor and is approximately 1 0 feet thick. The lateral extent of this clay unit is 

unknown. The clay unit immediately underlying the west end of the plating shop may have 

been affected by past plating activities, prior to the reconfiguration of the plating shop in 

1973. Because of the low permeability of the clay unit, residence time of contaminants in this 

unit may be longer than higher permeability units such as the fill and fine-grained sand 

lithologies underlying the plating shop. 

• TCE was detected in soil immediately below the plating shop floor at concentrations as high 

as 640 parts per billion (ppb). The existing floor, installed in 1973, is approximately 1-foot­

thick, reinforced concrete. The floor shows no cracks or conduits that might have allowed 

TCE from plating operations to adversely affect the soils. Therefore, this result may be due 

to past plating operations which occurred before 1973, prior to the installation of the existing 

cement floor. 
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Parameter 

VOLATILES (ug/kg) 

Chloromethane 

Acetone 

Carbon disulfide 

1, 1-Dichloroethane 

1,2-Dichloroethene (total) 

12-Butanone 

11,1,2-Trichloroethane 

l""'"'v'""'""'""' 
4-Methyl-2-pentanone 

2-Hexanone 

Tetrachloroethene 

Toluene 

1"""'7'"'"''''""''"" 

!Styrene 

Xlyene (total) 

SEMIVOLATILES (ug/kg) 

Bis(2-ethylhexyl)phthalate 

Phenanthrene 

Pyrene 

Naphthalene 

TABLE 3-1 

SUMMARY OF SOIL SAMPLE RESULTS 
NIROP, FRIDLEY 

Sample Number 

SB-01 SB-02 

SB-01- I I SB-01- I SB-01-
0001 DUP-01 0608 1416 

SB-02- I SB-02- I I SB-02- I SB-02-
0001 0204 DUP-02 0406 0608 

- - - "" - -

- -- - - 31 "" 110 - 460 

- - -- - - -- - -
- - -- - - -- - -

8 - - - - -- - -
- -- -- - - - 3 4 

- - -- -- - 8 

640 12 14 55,000 130 71 ,_._200 770 690 

- -- - - -- -

- - -- - 2 - -- -
- -- - 2,300 - 90 - 760 740 

1 -- - - - - - 6 

- - - - - -- - 7 

-- - -- - -

- -- - 4 - 48 

160 700 61 45 56 920 1,200 

52 50 

SB-03 

SB-03- I SB-03- I SB-03-
0001 1012 1214 

- --
- - 700 

- - -
- - --
- - --
5 -- -
- - -
14 1,100 160 

-
- - --
- - --
- -- -
- - -

- -

-- --



TABLE 3-1 (Continued) 
SUMMARY OF SOIL SAMPLE RESULTS 
NIROP, FRIDLEY 

SB-01 

Parameter SB-01- SB-01-
0001 DUP-01 0608 

2-Methylnaphthalene - - -
Dibenzofuran - - -
Di-n-butylphthalate -- - -
Benzo(b )fluoranthene - - --.. 

"IVI..,LIIJII'II"'IIVI -- - -
METALS (mg/kg) 

Aluminum ,820 3,660 2,550 

Arsenic 2.1 4.1 1.4 

Barium 32.6 37 16.4 

Beryllium - 0.29 -
Calcium 14,100 17,400 5,780 

Chromium 17.9 19.5 -
Cobalt 3.7 4.1 

Copper 13 14.6 4.2 

Iron 10,400 13,400 7,200 

Lead 6 6.1 3.9 

Magnesium 4,700 5,800 4,060 

Manganese 307 364 122 

Nickel 19.6 19.7 -
Potassium 550 41 403 

Sodium 333 316 194 

SB-01- SB-02-
1416 0001 

-- -

-- -

-- -
- -
- --

3,310 

2.6 2.1 

55.2 28.1 

0.23 0.19 

26,300 12,100 

15.9 20 

5.1 4 

11.8 14.9 

11 '100 8,990 

3.9 12.1 

11,400 5,080 

327 403 

20.5 ~ 963 

314 142 

Sample Number 

SB-02 SB-03 

SB-02- SB-02- SB-02- SB-03- SB-03- SB-03-

0204 DUP-02 0406 0608 0001 1012 1214 

- - - - - -

- -- - - - -

- - - - - -

- - - - -- - -

-- - - - - - -

525 498 2,220 NA 

• 
5,210 2,490 

0.42 0.94 NA 2.3 0.78 

19.5 13.8 36.2 NA 27.7 12 

- - - NA 0.21 0.29 0.22 

882 768 7,910 NA 4,260 25,200 4,710 

72.3 73.6 NA 13.4 11.4 --
- - 2.2 NA 6.9 

24.9 17.9 54.5 NA 13.9 9.9 6.8 

2,990 2,430 14,200 NA - 11,400 6,260 

215 175 231 NA 7.6 3.5 1.7 

211 153 3970 NA 1,880 8,540 2,070 

61.3 31.2 103 NA 1~:~:~:~:~:1m:~:I:: 297 177 

- - 15.3 NA 14.7 - --
147 157 466 268 862 347 

103 86 280 NA 259 175 -
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TABLE 3-1 (Continued) 
SUMMARY OF SOIL SAMPLE RESULTS 
NIROP, FRIDLEY 

SB-01 

Parameter SB-01-
0001 

Vanadium 15.2 

Zinc 21.4 

Cyanide -
PCBs (ug/kg) 

Aroclor-1254 

pH 

Comment: 

DUP-01 

17.6 

19 

-

duplicate 
of SB-01-

0001 

SB-01-
0608 

9.2 

13 

-

9.24 

SB-01-
1416 

23.4 

26.1 

2.9 

7.55 

Sample Number 

SB-02 SB-03 

SB-02- SB-02- SB-02- SB-02- SB-03- SB-03- SB-03-
0001 0204 DUP-02 0406 0608 0001 1012 1214 

12 2 2.3 7.2 NA 10.1 25.2 14.1 

24.9 8.5 - 28.6 NA 26.4 24.2 11.6 

- 79 90 140 NA 1.1 - -

10.93 6.85 6.89 5.63 NA 9.47 8.38 8.21 

discolored discolored discolored discolored only VOA 
soil soil soil soil collected 



TABLE 3-1 (Continued) 
SUMMARY OF SOIL SAMPLE RESULTS 
NIROP, FRIDLEY 

SB-04 

Parameter SB-04- I SB-04- I SB-04-
0001 1012 1214 

VOLATILES (ug/kg) 

Chloromethane 

Acetone 

Carbon disulfide 

1, 1-Dichloroethane 

1 ,2-Dichloroethene (total) 

2-Butanone 

1,1 ,2-Trichloroethane 

Trichloroethene 16 15 66 

4-Methyl-2-pentanone 

2-Hexanone 

Tetrachloroethene 

Toluene 

Ethylbenzene 

Styrene 

Xlyene (total) 

SEMIVOLATILES (ug/kg) 

Bis(2-ethylhexyl)phthalate - 66 -
Phenanthrene - - -
Pyrene - - --
Naphthalene - - --
2-Methylnaphthalene - - --

Sample Number 

SB-05 SB-06 SB-07 

SB-05- I SB-05- I SB-05-
0001 1012 1315 

SB-06- I SB-06- I SB-06-
0002 0810 1214 

SB-07- I SB-07- I SB-07-
0406 1416 2830 

280 120 

4 3 

9 1,100 13 7 4 8 

2 

4 

- - - - - - 1,800 - -
50 - - - - - - -- -
40 - -- - - - - - --
-- - - -- - -- - -- -

- -- - -- - - - -- -



TABLE 3-1 (Continued) 
SUMMARY OF SOIL SAMPLE RESULTS 
NIROP, FRIDLEY 

SB~4 SB~5 

Parameter SB~4- SB~4- SB~4- SB~5- SB~5-

0001 1012 1214 0001 1012 

Dibenzofuran 

Di-n-butylphthalate 

Benzo(b )fluoranthene 

4-Methylphenol 

METALS (mg/kg) 

14,1umim .. m 3,490 5,310 2,440 3,700 4,210 

Arsenic 3.4 2.9 1.1 2.5 2 

Barium 67.3 29.9 - 37.5 25.5 

Beryllium 0.23 0.22 - 0.26 -Calcium 6,400 24,300 13,900 9,790 30,600 

!Chromium 10.2 13.2 12.7 15.9 -

!Cobalt 5.3 5.1 5.1 4.9 4.3 

!Copper 14.7 10.3 8.5 21.4 10 

Iron 11,700 11,400 6,920 10,400 9,960 

Lead 9 4 2.2 32.6 3.4 

Magnesium 2,920 9,510 7,660 4,410 

IYICOIIl:jCOII<>"<> 638 302 152 442 316 

Nickel - - - - -

Potassium 382 1000 276 4 748 

Sodium 180 177 84.2 145 162 

Vanadium 13.7 !i~~~ml!iii~~~~~~- 12.5 15.9 20.7 

Sample Number 

SB~6 SB~7 

SB-05- SB~6- SB-06- SB~6- SB~7- SB~7-

1315 0002 0810 1214 0406 1416 

87 

2,540 2,790 2,040 1,700 1,090 3,940 

0.78 4.5 0.94 0.46 0.5 2.8 

- 21.9 - - 30.7 47.4 

0.2 0.25 0.2 0.17 - 0.21 

4,520 19,100 7,280 3,490 1080 !!~I~~-I~l 
- 27.9 - - 175 

3.: ~~1~1.1Itt~ 3.1 2.2 .6 5.4 

7 9.6 6.4 4.8 -

6,520 8,570 4,810 3,920 7,620 9,270 

1.3 2.6 1.2 1.1 5.2 

2,140 6,630 1,900 1,480 286 11,200 

107 246 71.3 79.7 - 406 

- - - - - -
240 285 209 198 2 

~ 128 262 

12.4 11.3 9.3 9.4 4.9 2 

SB~7-

2830 

1,940 

0.84 

--
-

4,880 

-
2.4 

-
5,120 

1.6 

1,850 

91.5 

-

251 

81.8 

12 
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TABLE 3-1 (Continued) 
SUMMARY OF SOIL SAMPLE RESULTS 
NIROP, FRIDLEY 

SB-04 

Parameter SB-04- SB-04-

0001 1012 

Zinc 19.4 23.2 

Cyanide 

PCBs (ug/kg) 

Aroclor-1254 

pH 9.22 8.32 

Comment: 

Note: 
Table based on validated data. 
Shading = highest result for chemical 

Indicates nondetect. 
NA Not Analyzed 
PCBs = Polychlorinated biphenyls (PCBs) 
VOA = Volatile Organic Analysis 

SB-05 

SB-04- SB-05- SB-05-

1214 0001 1012 

11.9 22.9 21.7 

::::::::::imfit 
8.36 8.79 8.64 

Sample Number 

SB-06 SB-07 

SB-05- SB-06- SB-06- SB-06- SB-07- SB-07- SB-07-

1315 0002 0810 1214 0406 1416 2830 

12.1 15.2 9.9 21.8 :::t:::::m!ttt. 
Mliil!ttt 

8.62 9.54 8.62 8.53 5.88 8.66 8.32 



DRAFT 

• Low levels of TCE (<100 ppb) were detected in all soil samples. These results may be the 

result of contamination of soil and soil-gas by groundwater, which contains higher 

concentrations of contamination than is observed in most soil underlying the site. 

• Discolored soil that was stained blue and green was collected in SB-02 and SB-07 to a depth 

of approximately 8 feet. Elevated levels of metals, including cadmium, chromium, copper, 

lead, nickel, and cyanide were present in these samples. TCE was present at concentrations 

as high as 1 ,200 ppb from these discolored soils. These samples have low pH values, which 

may suggest past exposure to acids. During the installation of SB-02, an obstruction was 

encountered at approximately 7.5 feet below ground surface. This corresponds to the 

approximate depth of the bottom of the former sump in this location. Soil boring SB-02 may 

have been completed directly through this former sump and may therefore have encountered 

the cement floor of this sump. The discolored soil encountered in this boring may represent a 

sump used before the 1973 reconfiguring of the East Plating Shop that was filled without 

being completely drained. These elevated levels of metals appear to be limited in extent to 

this area. Significantly stained soil was not encountered in other boring locations, and lower 

metals concentrations were detected in soil samples collected from other borings. 

• Some low levels of cyanide and metals, including arsenic, lead, and manganese were 

detected in several soil samples. This may indicate that past plating activities prior to the 

installation of the cement floor in 1973, may have affected soils and thus resulted in elevated 

metals concentrations. 

• One PCB detection of 1.2 ppm from SB-05 at a depth of 0 to 1 foot was noted. The source of 

these PCBs is unknown. Because of the low concentration detected at this location and 

because no other PCBs were detected in any soil samples collected at the site, there does not 

appear to be significant PCB contamination at the site. 

• Semivolatile compounds were detected in soil borings at elevated levels. The highest levels 

of semivolatile contamination were noted in samples from SB-02, in the vicinity of the former 

sump. Positive detections were generally noted in the fill material below the plating shop 

floor. Because of the low concentrations detected at these sampling locations and because 

widespread semivolatile contaminants were not detected in soil or groundwater samples 

collected at the site, there does not appear to be significant semivolatile contamination at the 

site. 

059506/P 3-8 CTO 214 
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• A sample from the cuttings of SB-02, near the location of the former sump, was analyzed for 

TCLP. Results from this sample indicated that the soil in the vicinity of SB-02 does not 

exhibit toxicity characteristics. TCLP sample data are summarized on Table 3-2 and 

complete data is included in Appendix B. 

3.2 GROUNDWATER ANALYTICAL RESULTS 

A summary of positive detections for groundwater samples are provided in Table 3-3. 

Groundwater sampling results are summarized below. 

• Groundwater sample results indicate that the dominant contaminant of concern in the 

groundwater beneath the East Plating Shop is TCE, which is present in the three wells 

installed at the site. TCE levels range from 1,200 ppb (GW-02) to 140,000 ppb (GW-03). 

Other VOCs present in all three wells include DCE and TCA. 

• TCE concentrations are highest in the clay layer encountered below the west side of the 

plating shop. The highest VOC concentrations were encountered in sample GW-01 obtained 

from TW-01, which is screened within this clay unit. Soil sample results from this clay also 

show elevated levels of TCE, 1 ,2-DCE, and PCE. The former locations of the vapor 

degreasers are in this area of the plating shop. This clay unit may be retaining VOCs that 

may have been released during past plating operations. The fill material above the clay unit 

shows relatively low levels of VOC contamination. The clay unit is located approximately 

15 feet below the bottom of the floor and is approximately 10 feet thick. The lateral extent of 

this clay unit is unknown. 

• The location of TW-01 is approximately upgradient of the highest levels of TCE 

contamination noted in offsite wells 18-S and 27-S, located across East River Road from the 

NIROP building. These wells showed TCE concentrations of more than 10,000 ppb in recent 

sampling events. One additional well (recovery well AT-3A) is located approximately 

between these offsite wells, and TW-01 and has showed historically high levels of TCE 

contamination. The clay unit underlying the East Plating Shop may be contributing to 

groundwater contamination. 
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TABLE 3-2 

TCLP SAMPLE RESULT FOR SB-02 SAMPLE 
NIROP FRIDLEY 

Compound 

INORGANICS 

I Cadmium 

VOLATILE ORGANICS 

Trichloroethane 

2-Butanone 

OTHER TCLP ANALYSIS 

I ~~shpoint 

TCLP Result 

0.03 ppm 

0.012 ppm 

0.044 ppm 

7.61 

No Combustion<2> 

TCLP Allowable 
Limitl11 

1 ppm 

0.5 ppm 

200 ppm 

<1> As per 40 CFR, Section 261.24, Toxicity Characteristic 

<2> No combustion below 200°F method reporting limit. 

3-10 CTO 214 



Parameter GW-01 

VOLATILES (ug/L) 

Carbon disulfide 

1, 1-Dichloroethane 

1,2- (total) 

1, 1,1-Trichloroethane 

Trichloroethene 

w 
I ...... 

...... 

2,4-Dimethylphenol 

METALS (mg/L) 

0 
-i 
0 
~ ,. 

TABLE 3-3 

SUMMARY OF GROUNDWATER SAMPLE RESULTS 
NIROP, FRIDLEY 

Sample Number 

I GW-01-F I GW-02 I GW-02-F I DUP-03 

NA NA 
NA NA 16 

NA NA 160 

NA NA 
NA 1,200 NA 1,200 

NA 5 NA 

NA NA 

8,500 370 6,280 

4.9 3.8 

147 154 100 142 

91,500 182,000 187,000 

2.2 12.2 .6 

18.8 

14,100 348 10,400 

2.3 

30,200 55,500 57,000 

I DUP-03-F I GW-03 I GW-03-F 

NA NA 
NA 9 NA 
NA 100 NA 
NA 9 NA 
NA 1,700 NA 
NA NA 

NA NA 

8,450 

3.9 

89.9 137 

194,000 144,000 153,000 

12.7 

21.1 43.1 

15,300 

5.1 

58,500 42,100 42,600 
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TABLE 3-3 (Continued) 
SUMMARY OF GROUNDWATER SAMPLE RESULTS 
NIROP, FRIDLEY 

Parameter GW-01 GW-01-F 

Zinc 

Cyanide NA 

pH NA 

Comment: 

Note: 
Table based on validated data. 
shading = highest result for chemical. 
NA =not analyzed. 
-- indicates non-detect. 

10,100 

30.4 

6.95 

Sample Number 

GW-02-F DUP-03 DUP-03-F GW-03 GW-03-F 

890 862 

4,610 6,430 5,480 

33.3 

9,010 8,950 9,640 9,960 11,500 

22.6 33.7 

NA NA NA 

NA 6.95 NA 7.34 NA 

filtered duplicate of filtered filtered 
sam e GW-02 sam 



DRAFT 

• Elevated levels of metals (arsenic, lead, and chromium,) and cyanide are present in total 

metal samples from TW-01. Dissolved metal samples show reduced levels for these 

contaminants in TW-01. 

• For several metals (arsenic, barium, cobalt, copper, nickel and sodium), dissolved metals 

concentrations increase at the downgradient (west) side of the plating shop in TW-01 

compared to the upgradient samples in TW-03. Past plating activities appear to have slightly 

increased dissolved metals concentrations in the vicinity of TW-01. 
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4.0 CONCLUSIONS 

Based on the analytical results for the soil and groundwater samples collected from below the East Plating 

Shop at the NIROP facility, past plating activities appear to have adversely affected these media. Sample 

results indicate that TCE is the primary contaminant of concern in the soil and groundwater. Other volatile 

organic compounds, including TCA and DCE, are present at elevated levels in soil and groundwater 

samples although concentrations are significantly lower then TCE concentrations by several orders of 

magnitude. 

The highest levels of TCE in soil and groundwater are present in the shallow clay underlying the western 

portion of the plating shop. This contamination is thought to be the result of plating activities at the site 

prior to 1973, when the existing concrete floor was constructed. All samples collected from the vicinity of 

existing sumps do not show significant levels of contamination. 

Low levels of cyanide and metals, including arsenic, chromium, lead, and nickel, are present in soil and 

groundwater. The most significant metals contamination in the soil is located within a 1 0-foot area around 

a former sump, which was active prior to a renovation of the plating shop in 1973. Away from this former 

sump, metals levels in soil and groundwater are significantly reduced. 

Slightly elevated levels of metals were detected in unfiltered groundwater samples. These results may be 

attributed to the turbidity of the groundwater samples collected at the site. Filtered groundwater samples 

show significantly reduced metals levels. A comparison of filtered and unfiltered groundwater samples 

indicates that significant dissolved metals contamination is not present in the vicinity of the East Plating 

Shop. Groundwater appears to be affected by TCE underlying the site, although an active, downgradient, 

containment system is currently in operation and is containing TCE contamination. 
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APPENDIX A 

FORMS FOR FIELD INVESTIGATION 

A.1 Boring Log Forms 

A.2 Temporary Monitoring Well Construction Forms 

A.3 Sample Log Forms 

A.4 Soil Boring I Temporary Monitoring Well Survey Data 

A.5 Chain-of-Custody Forms 



A.1 BORING LOG FORMS 
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r---,--:-o-:-R,N-:-G~L-o-:G------------,1 Brown I Root EnviormentaJ 

PROJECT: t:J.IRoP f:R /Ct.~ BORING NO.: SB-o~ 

PROJECT NO.: 5)5S 
DATE: uj, o I ,s- ORIL.!.E~t &wus;;J -OKw~ 

EleVATION: FIELD GEOLOGIST: P,ftltMMtil. 
WATeR LEVE!. OATA: 
COate. Time & Cond1t1ons) SNr- <52 16~ r"'p <:£ :Jtlq, ~ 5'. .:;."~ e.,,c.~".;G 
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,---s-oR--IN __ G_L_o_G _________ ___,I Brown I Root EnmnnentaJ 

PROJECT: ~~~oP f:R IC>l-~ BORING NO.: SB-o3 
PROJECT NO.: Sl.5S 

DATE: 111511, DRIU!R: &fi6US.;J -oKw(.L(. 

ELEVATION: FIELD GEOLOGIST: p. N!MM tit. 
WATER L!VE!. DATA: 

~lsl,r. 'lZ~~-(Date, Time & Cond•t•ons) ~mr ~ N'to f .. l> ~ lift£ ~';)- lNSII>( 
I 

MATERIAL DESCRIPTION" 
~ 

a. OW\. U.Mfl.l u. 
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r---8-0R-IN_G_L_O_G _________ ___,I Brown a Root -

PROJECT: t:J.IR-oP E~ IJ)L.~ BORING NO.: SE-~'i /Tw-o~ 
PROJECT NO.: Sl5S 

DATE: "1"1,, DRILt.~R: ~wu.Sf/'J -~ wt,«. 

ELEVATION: FIELD GEOLOGIST: p. rJrMI'f tfl. 
WAT£RLEVE!. DATA: 
(Ditt, Time & Cond1t1ons) 'i,,,, .... .S.,.,rr {'It~$:\. ),..J> @ 1'400 14/f.f 9{'. F,. /?I(', rltcf,s-

A <>I" sT-.cr ~ ()q:l,# .CoNi:> {li;) 113"' 

MA T£RIAL DESCRIPTION• ~ .. ~ Ullf\1 Bit-
IAMf\.1 otm. ··- .. CCI'Yt ... f-ITMCI\OG't .. -• 110. !Pl. I 1100 .IAIIf\1 
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,_s-oR-,N-G_L_o_G _________ .....,] Brown I Root Enviormental 

PROJECT: ~~~oP Eft IOL.!i BORING NO.: SS-o, 
PROJECT NO.; Sl5S 

DATE; 
,,, 1,, DRIL!..ER: 8wu~;:J -cMwl£'. 

ELEVATION: FIELD G:OLOCiiST: p. flltM.I"t flt 
WATER LEVE!. DATA: 

!1l't' S" •• (Date. Time & Cond•t•ons) !;f:!/!1 ~ {)~~ f<Jb e 10"0 
I 

MA T£RIAL DESCRIPTION• 
~ 

a OW'- WMI\.1 a«. 
IAMtLI OfnM 1"01 ltCOV1•• ITMQI.OG't 1011. • . 110. AI 1100 ·WIIIIf\.1 CII&IICI Df .. .,.., . 

MATERIAL C.lm'IIICY . ,.,... ~ .... , UJIGT• ·~ OII'OCK COUM 
CLASSIFICA nON 
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r--s~o-RIN_G_L_o_G _________ ___,l Brown I Root EnvrormentaJ 

PROJECT: ~Jf{oP fRI()L.~ BORING NO.: SB-o" ) TW-o3 

PROJECT NO.: ~5S 
DATE: '~1'11,, DRIL!.~~: 8tUIU.S*r.l -~wt~ 

ELEVATION: FIELD G:OLOGIST: f. NIM/'1 tR.. 
WATER LEVE!. DATA: 

a~ I~ I ,5 (Date, Time & Conditions) 
' 

&so :l:N~I.~t. g ... ~.I'J' 

MA T£RIAL DESCRIPTION·• 
f!Ou; 
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3Jt; ~.0 1'4 O>rNSL 
i-.. ... ::1.·" , F·u..1 0 -- --1'3 sw 

&.\ 

I~'!> '-.0 'i ~ M(b !,_,J ~ ""' c-~ ~,.,. S'3 brj ::5.0 
I~)~ I d.. 

'· 
'l>fi'I.S l 'f "'", ... 

l«i ~~ -
~ 
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r--s-o-RtN_G_L_o_G _________ ____,I Brown I Root EnmnnentaJ 

PROJECT; ~J~oP E~ I~L-!:f BORINCi NO.: sg -v -z. 
PROJECT NO.: £1.5S 

DATE: ~I~~ I,, DRIL.~ER: &wus;;:J -~w(..C.<. 

eLEVATION: FIELD GEOLOGIST: P. rJ, M/'1 t lt. 
WATERLEVE!. DATA: s~&r ~~ lo' wfs:T o-f" s~-e~ 

(Date, Time & Cond1t1ons) t;{11{1t; -=.1--l.llT ~ 12 ~&' ,,.,.":> 62. l\'00 (,~<> f",.~. ,t.. &.,, f..t,. _IO<j 

MATERIAL DESCRIPTION• 
floCK 

aOW1. Yllllf\1 Bit-
IA""U .. .,.. ,.01 aeowt•• !liTMOI.OG'W .. -• 110. ..... 1100 .w~• 

, ...... , . .. . .,., . 
MATERIAL CDIIIIITI•C'I . ""' e,j{ 

~-· UIIGTJO lheaAI 
OltOCI: COlO& IlKS REMARKS 

RUt-~ ....... ,. CLASSIFICA T10N ~NW. 
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A.2 TEMPORARY MONITORING WELL CONSTRUCTION FORMS 



/:~\HALLIBURTON NUS 
~JJ Environmental Corporation 

PROJECT l'liRoP ;:R•t>U.Y 
PROJECT NO. 5~5"5 

ELEVATION. 
f.rJ 1MM£7[ FIELD GEOLQGI~T 

• ,.-
~ 

TE!Vtpod?-~~ V 
MONITORING WELL SHEET 

LOCATION SE-ol WfS/ 5,[)£. DRILLER 'ftV.tS,.J -CI\S'V'I( 

BORING sg-oJ DRILLING 

DATE ~(to 'G,r:, METHOD H s .41., c: 
• 

DEVELOPMENT ss B...l.r 
METHOD k&Ao •• ~ft pq,. e 

ELEVATION OF TOP OF SURFACE CASING : 
I\I(;N~ 

ElEVATION OF TOP OF RISER PIPE: 1\Jo!'l(. 

STICK· UP TOP OF SURFACE CASING: N•t-
STICK· UP RISER PIPE : 3":1.50 If 

GROUND 
ELEVATION ~ ~- TYPE OF SURFACE SEAL: Ce....c:tt.ft. 

"~ ~lY 
~ ~ 
~ 

~ 
1.0. OF SURFACE CASING: No..J£. 

ti. TYPE OF SURFACE CASING· h!o.,t,. 

~ 
~ ~ 
~ ~ ~ 

~ .:2 INCf-! ~ 
l ~ 

RISER PIPE I.D. 
TYPE OF RISER PIPE: Sc". !o pvc. -

~ 
~ 

' BOREHOLE DIAMETER: b , "'"" If \bl~ 

: ' 
l TYPE OF BACKFILL: '&f., rOjll, r£... 
; 

ELEVATION I DEPTH TOP OF SEAL: ;;).o 

.... TYPE OF SEAL: gf,..;o ... ,r£. 

.. ... DEPTH TOP OF SAND PACK: 1(.5 
·~-- Jt 
r 

~ IIi 
t: 
li . 7~ 

ELEVATION/DEPTH TOP OF SCREEN: 1~.5 .. 
" ~ - .... ~~(.. - I 

TYPE OF SCREEN: ,. -
: - SLOT SIZE x LENGTH: O·Of Slet X ft - /0 
~-: -r. 

i. 
d." 

I - I. D. OF SCREEN: t. 
li -~ -r: ,!. - ., .. - j ~- - .. '!,o R~ ~l fJ \ s 111'1 ;:> I. TYPE OF SAND PACK: .. - .il 
e: - , ... ~ 
r - :, 
•· - -. .. - ·'t • - J .: .. 
~ .. t: ~- ELEVATION I DEPTH BOTTOM OF SCREEN; d3.5 
li ~~~-i::l 
ll'fi=i.;il~:--~ 
Ia: 1~1 ~ . ELEVATION I DEPTH BOTTOM OF SANCf'PACK: ~'S. '5' r.!,., .. ~·;, 
1!1 !~U~ :!~ TYPE OF BACKFill BELOW OBSERVATION r-b·l~A 
;;,..,.;.i~··-: lf WELL: ' ('J'O,J L 
•. i~·~·~i .... • :·!~!·~. ;~ 
I • •~··••• .1 
I· • •. ·.•···-4 ._ __ :;:.. . .~ ELEVATION I DEPTH OF HOLE: ~ss. 

r· 

.. 



1:~\ I«LLIBURTON Nl)S 
\.~VI Environmental ·Corpora/Jon 

PROJECT l'liRoP ;: R1 'tJ(;(, Y 
PROJECT NO. 54 S'S' 
ELEVATION 

P.rJ cMM'fl( FIELD GEOLQGI~T 

~ -
r-- -

GROUND 

TE-M ?of?..Af?-Y 
MONITORING WELL SHEET 

LOCATION SB~o'{, /'Jf~ sr.(,., r DRILL£ R l~ts.,.J -c~s""" I 
DRILLING 

BORING s~-c"i 
METHOD {1Sfl- !>r•II•'ZJ 

~Lcol,s DATE DEVELOPMENT 5~ Q...lv <~rop 
METHOD ~bH~<rs.,b'' Pe~, C:: 

ELEVATION OF TOP OF SURFACE CASING : 
fV•III £ 

ELEVATION OF TOP OF RISER PIPE: 

STICK· UP TOP OF SURFACE CASING: 
f\JooJt: 

STICK· UP RISER PIPE : \ ct.o '""" cs 

ELEVATION ~ ~- TYPE OF SURFACE SEAL: ,~tK 

" ~~ 
I.D. OF SURFACE CASING: #.)olllt. 

i'. 
TYPE OF SURFACE CASING· b!CWI\. 

;1, 

~ ~ 
~ 

! RISER PIPE I.D. ':J rr.c.h -
• ~ TYPE OF RISER PIPE: Sd.,. "" 

f>v'-

~ 
BOREHOLE DIAMETER: ~·~ " tfok. -
TYPE OF BACKFILL: _i:~ o~"tONo tl 

o.o 

- ELEVATION I DEPTH TOP OF SEAL: ~ 

...... TYPE OF SEAL: :s~"''~·lt 

DEPTH TOP OF SAND PACK: ~.0 •• ~" 
·~ r .11 
IIi 

· IO.o ~.r-- " ELEVATION I DEPTH TOP OF SCREEN: • -" - <:>c..t.. 'tO pVC.. 
~ TYPE OF SCREEN: -

i at - Ct 
~· - SLOT SIZE x LENGTH: o.ol )c Jo -r.- - ?." ¢ r. - ,q 

I. D. OF SCREEN: :: ~ - 'J 
~ - ~ ~ - .. , .. - ·1 "*"3u .:· - TYPE OF SAND PACK: Set .. !> •• 
~ - .il - 1 ... - • .. :'1 
•· - •• .. - ·'t 
IIi <.i 
f: - .. 

;20.0 , • ..__·,a 
ELEVATION I DEPTH BOnOM OF SCREEN~ it,. t: !il 

li ~~·· :·· .. ~~~~w.; ... ELEVATION I DEPTH BOnOM OF SANCfPACIC: :lo.o ~ l~ ··:"?":· tl:~ :~iil TYPE OF BACKFILL BELOW OBSERVATION 
r-1~-:l ~.!. 

WEll: 
. tJ ft Ttl tAl c. ll+t>S"v i:..ii,!i:...,; il 

•• £:~. -~·t1- ... 
• . !"!•~.; ;a 
• : 0#'" ...... I 
I·· .......... 

ElEVATION I DEPTH OF HOLE: "lc.5 ... __ :;;.. ........... 

.. 



~~~\HALLIBURTON NUS 
\:~J Environmental Corporation TEM?o~A~Y 

MONITORING WELL SHEET 

PROJECT f\HRoP i=R•t>Vti LOCATION f~ s~l of= sri-P 
PROJECT NO. _5~~;;;..5";;..;5~--- BORING ~B,o(, f-rw-o~ 

DRILLER g~ts",~ -cl'tstv<.l( 

DRILLING 
METHOD _tf.S_A ____ _ 

DEVELOPMENT ELEVATION.------=---_..,...- DATE 'i/'4/'f~ 
FIELD GEOLQGIST-.:..;P.~rJ...:.c_M_M...:.tR-___________ _ 

I GROUND 
ELEVATION 

METHOD 

• ELEVATION OF TOP OF SURFACE CASING : 
,No/Ill 

.... ELEVATION OF TOP OF RISER PIPE: 
~ - STICK· UP TOP OF SURFACE CASING: 

,Jol'l~ 

STICK • UP RISER PIPE : I -o' -~ 

~ ~ Iii ~ TYPE OF SURFACf SEAL: -., 

"I 
~lY ~~,.,, l 

I I.D. OF SURFACE CASING: 1\Jo-1 t 
'iJow t 

~ 
TYPE OF SURFACE CASING· 

~ ~ :% ;) ,, 
~ 

RISER PIPE I.D. 
~ TYPE OF RISER PIPE: ~&,. ~~ PtJC. u.s Tl1 -

~ ~ 

~ L 6, .. (J1 
BOREHOLE DIAMETER: ijol-t. 

~ 
TYPE OF BACKFILL: ~·t> FI(.L.ti> wl&.~.~ 

+~---+-ELEVATION I DEPTH TOP OF SEAL: 

..,_....._-+- TYPE OF SEAL: _S.._-.v_•_n ______ _ 

., ... DEPTH TOP OF SAND PACK: 't.o To ad·S 
~-- .: *30 ~U> Ro..tf" SANb 

•r ~ t 7 ~·•~---+-- ELEVATION I DEPTH TOP OF SCREEN: 

~: ~ TYPE OF SCREEN: _...;;~:...w_;..P'i_t_.,L......:S~c.::;&t.:.....:.!.lt :::...0 __ 

I! - ~ r : JJ 
r.· -;J 
I - ~ 
~: - 1:.;1 
if - ~ ,:; - .. , 

SLOT SIZE x LENGTH: 0.0\ ~·'t x to' 

~· I. D. OF SCREEN: _...;qoo.~--------

a;. - 1 
:: - ,,._ __ 4- TYPE OF SAND PACK: :!10 R\b FwiT SAlt> 

~.., = ~ e:. - I ,. :a 
1·. - -, " - .·., 
tl - J 
'i - -~ !fi~5:-;~:1 ELEVATION I DEPTH BOTTOM OF SCREEN; -~.;.;.QS.;...._ __ _ 

11::~1!~~ .... ~m!; ..... "}"~!'-!1.;,~-~- ELEVATION I DEPTH BOTTOM OF SANOI>ACK: )o.~ 
:t~~~~i;.~~~ TYPE OF BACKFILL BELOW OBSERVATJON _..;;;.._ __ _ 
::f!i!-t"::~ WELL: ' ,.., .. ~~ Coii•PS\. ~"·S ro d. 1' 

• 1"'.:..':".!, :a 
I :!..:~ .... !'1 , .......... .. 
... __ ;;::...~• ..... --+-- ELEVATION I DEPTH OF HOLE: 

.. 



A.3 SAMPLE LOG FORMS 



~~HAilJBURTON NUS '-:r,r Em.'\ronmental Corporahon 

SAMPLE LOG SHEET 

0 Surface Soli 
(3 Subsurface Soil 
0 Sediment 
0 Lagoon I Pond 
0 Other -----

Page of --
Case# -----
By ftN 

ProJect Site Name N\ Rof> FRt t>U,Y Project Site Number 5a ~ s-
NUS Source No. Sf;- to\- ~ l Source Location 58 -c l / Tw-o I 

Sample Metnodf Composite Samcle Data 
SS £-w/ Tflllllf ( Sample Time Color I Deswct1on 

Depth Samp1ed: 
0 tu \ f{: 

Sample Qate & Time: 
~I 'f,r; l!>~O 

Sampled By: 
f~,J 

Signature(s): ~~ 

Type of Sample 

ILl Low Concentration ,B High Concentration 
Grab Sample Data D Composite 

Color Oescr•pt1on: (Sand, Clay, Ory, Mo•st. Wet, etc.) D Grab ·Composite 
B r...,,J cr,,..,J,J s--.v.(. w/ ~~~~{. ~.cA. M~1~f' 

Analysas: Observations I Notes 

TCL vo"s 'l. ~o~. lctn 
H.Nc.... @ ~ .. ""' TC.L ~VO:.s ' 

a.o Pfl/"1. ~ -krv•l 

TC.l Pc.Ss I tl. 8 ~- !~r 

T~L- ~ fi:";{ .s /aJ > 1)" pit VI ~c. SctiVfP'<- 7:>4 p-oI ~{(lc. f!cl 
,t+ \ 

~~tv. ftt f s. .:L(\ fv"" ( . 

Organ•c lnorgan1c 

Traffic Report fl I 
Tag 1 

AS I I 
Date Shipped I 
Time Sh1pped I 
Lab 

I 
Volume 



~~HAlliBURTON NUS Qr: Envtronmental Corporal\on 

SAMPLE LOG SHEET 

0 Surface Soli 
l3 Subsurface Soli 
0 Sediment 
0 Lagoon I Pond 
0 Other -----

Page of --
Case# -----
By R.N 

ProJect Site Name Nl Rot> FRt DU.y Project Site Number 5a 5" s-
NUS Source No. --S-E--o-1 --o-{P_o_-B:...-.----S-o-u-rce Location -S-6--_;o-1 -.,f-7_'-V ___ o_l __ _ 

Sample Metnod: 
I 

Composite Sample Data 
ss ~(.. j71'o~f{. Sample Time Color I Descnot•on 

Depth Samp•ed: 
~ ~g ft 

Sample,~ate & Time: 
'I ,o].t5'_ 1'\l~ 

Sampled By: f. 
~{\) 

Signature(s): f£(/t;wvW'\ ., 

Type of Sample 

(?J Low Concentration 
0 High Concentration 
~Grab Sample Data 0 Composite 

Color Oescrtpt•on: (Sand, Clay,lry. Moist, Wet, etc.) 0 Grab ·Composite 
B.r~~ C 6oV'St. S"-' ~ F' ""'~ b'"ca V(A 

AnalySIS: Observations I Notes 

TCL VO'ts '1. '\ o~ . lctn 

Tel ~\}O:,S ) l~ PP'""' tf.N'"' N-ellA_, ~ '""'"' [..o, ftrl/ .. \ . 
TCL Pc.6s ~8 o-z. J .. r-
T~t... "' £(:c; f.s ICAJ )o 

ptf \ 

Organ•c lnorgamc 

Traffic Report II I 
Tag I 

A8 I I 
Date Shippe<i I 
Time Shipped I 
Lab 

I 
Volume 



.n~ HAlliBURTON NUS 
~r/ Entnronmental Corporatlon 

SAMPLE LOG SHEET 

0 Surface Soal 
(3 Subsurface Soil 
0 Sediment 
0 Lagoon I Pond 
0 Other ____ _ 

Page of --
Case# 

By R,N 

ProJect Site Name.-N:.....:.l_~:..;f'>:__..:.F..:.~-'~DU-Y:,_ _____ Project Site Number 5a 5" s-
NUS Source No. ~!. -<'\- \'\J{, Source Location S6-ol /rw -a f 

• 

Sample Metnf: Composite Samole Data 
S.s i.o.J. Trc:~NU., Sample Time Color I Descnot1on 

Depth Sampaed: 

'"' to tc, ft. 
Samp~11 ?/.te & Time: 

4 '" '~ t~,s 
Sampled By: 

fe-N 

Signature(s): 
!lv'&~ 

Type of Sample 
eJ Low Concentration 
0 High Concentration 
E) Grab Samole Data 0 Composite 

Color Oescrtpt•on: (Sand, Clay, Dry. Mo•st. Wet. etc.) 0 Grab -Composite 
(;l'f.y C.J.A'(f.f S,C(" w/ SCINt'- ~N&) cu•.' &'<t"<-t. ~OIST 

Analvsas: Observations I Notes 

i'L VOftts 1. 'io~. l"n 
HNv.. e {JP/\-o. f"N'I r11 f..t,.. vc. 1. 

Tc.l ~Vc:Gs 
..... (~~ 

TCL pc,g$ 1...8 ~- j,r-
IMPel\ T~t... ,..,~r.s !oJ >- CoUr<rtl> 'S *'-'4 p (. t.... Ss- IV- 10 rJ.... 

Pi+ \ ~r.,N' r~ f<, 
I 

I~ -:r"f.vv'~:~( ~ &,('(_ fttr<; 

~1MPk. 

Organ•c lnorgan•c 
Traffic Report II I 
rag 1 

ABI I 
Date Shipped I 
Time Shq::lped I 
Lab 

I 
Volume 



1~ HAlliBURTON NUS \;u EnlllTonmental CorpOTat\on 

SAMPLE LOG SHEET 

0 Surface Sod 
('8 Subsurface Soil 
0 Sediment 
0 lagoon I Pond 
0 Other -----

Page of --
Case I ------
By ft.,.J 

ProJect Site Name Nlfl..of> FR1 DIA.y Project Site Number 5a '5 s-
NUS Source No. SB-~~- ooo 1 Source location ~S-o~ 

Sample Metnod: / Comoosite Samole Data 
S S 6'-o~L Trd"'~ Sample Time Color I Descnot•on 

Depth Samp•ed: 
1 

0 io l f t; 
Sample O~)~l Time: 

'f JO ,5' IS'\~ 

Sampled By:B 
(,~ 

Signature(s): p.Lfi;_ 1/Jvvul 
Type of Sample B' low Concentration 

High Concentration 
@Grab Samcle Data 0 Composite 

Color Oescrtpt•on: (Sand, Clay, Cry. Moist, Wet, etc.) 0 Grab ·Composite 

~"""' 
e,,.,~,). $q,p w/ !;,(,r "'"'/) G,..,..,c.f. '2:>c-._'i_ 

Analysis: Observations I Notes 

T'L VOf\5 'l L\0-.;. lcttt 

TCl ~VGC.s 
....... A-rJt.t.. e tto ~IV\ -Rro,Yo. :rl\ tv""' f. 

TCt Pas "8 ~ !,r-
Tltt... 1'1 £1;-;{ > /oJ > 
,t+ \ 

Organrc 1 lnorganrc 

Traffic Report II I 
Tag I 

I 
ASI I 
Date Shipped I 
Time Sh•cped I 
Lab 

I 
Volume 

I 



'1~ HAlliBURTON NUS ~~ EnVlronmrntal Corporat1on 

SAMPLE LOG SHEET 

0 Surface Soli 
(:3 Subsurface Soil 
0 Sediment 
0 Lagoon I Pond 
0 Other 
~ -----

Page of --
Case I ------
By R.N 

ProJect Site Name N\ Rb(;) ~~ DUY 
NUSSourceNo. 'St-o-=t-od.o"( 

Project Site Number 5d. '5 s-
Source Location $8-o~ 

-----~---~-----------
Sample Metnod: J Comoosite Samole Data 

$5 lcwL l"rt~wl(., Sample Time Color I Descnotton 
Depth Samp1ed: 

~ to '1 Ft. 

Samplef,ca{e & Time: 
q lo 'f~ (95~ 

Sampled By: A 
(/('J 

Signature(s): ~Ii£~~ 

Type of Sample 

rzj Low Concentration 
0 High Concentration 
[2! Grab Sample Data 0 Composite 

Color Descr1puon: (Sand, Oay, Dry. Moist. Wet, etc.) 0 Grab· Composite 
Gf'WI'~'I ~d(/. SflN C> ~w/_(q,., L ~ o<t-(. o,..'J. 

Analysts: Observations I Notes 

TCL VO'ts 1. qo~. lctn 
'S.o 1(... Gr-uN. t(.N""-i<:.l ~\JcX:-5 ) 1 

S'fcrrl'l F!> @_ a"" PP"'1. 
TCl PcSs .8 ~ j,r-

T~L- 1'1 f,tcr { .s /c.N } 1>" p- c9 (:).. ~ (-c~...J Fr."" ~pi If sPoo,.J. 
plf. \ 

Organrc lnorgan•c 

Traffic Report I I 
Tag I 

AS I I 
Date Shipped I 
Time Shioped I 
Lab 

I 
Volume 



.d~HAillBURTON NUS \::1 Emnronmental CorpOTahon 

SAMPLE LOG SHEET 

0 Surface Sotl 
(8 Subsurface Soil 
0 Sediment 
0 Lagoon I Pond 
0 Other ___ _ 

Page of --
Case# ------
By R:.N 

Project Site Name Nl ~P> FRt DUY 
NUS Source No. ~5- C?~- o'toCP 

Project Site Number _ ___;5-;....d_5"_s-____ _ 

Source Location sg -o ._ 

Sample Metnodj Composite Sample Data 
.s.s €owl rr<~wt(. Sam_2_le Time Color I Descnotion 

Depth Samp1ed: 
'{ to c; k 

Sample ~~afe & Time: 
'i ,. '15" (,00 

Sampled By~ 
"rJ 

Signature(s): ft k 6'WbtttNvv1 
Type of Sample 

cz1 Low Concentration 
0 High Concentration 
lA Grab Sample Data 0 Composite 

Color OeKr1pt1on: (Sand, Oay, Dry, Mo1st, Wet, etc.) 0 Grab ·Composite 
6 rUJJ- ""'"' ( 

Grq~ .so~l() ,.,, ~ (;cq (of. (. ~".:/ . 
AnalySIS: Observations 1 Notes 

TCL \)Of\s 1.. '\0~ . l"n 
~fL.. Sfcr•,. ._~.> Gf'4l.tJ. ~~'1. B TC.l S:.Vc:Gs ) ~00 PP/l'\ 

TCL Pc.Ss '-..8 ~ !,r ~"" r{\ ftr.""' 1 • 

T~L. ,tt £t"'r { .s /oJ > 
,.t+ \ 

Organ1c InorganiC 

Traffic Report II 

Tag I 

.AB II 

Date Shippe<l I 
Time ShiPPed I 
Lab 

I 
Volume 



~~HAlliBURTON NUS \1r/ EnV\Tonmental Corporatton 

SAMPLE LOG SHEET 

0 Surface Sod 
~ Subsurface Soil 
0 Sediment 
0 Lagoon I Pond 
0 Other -----

Page of --
Case il ------
By ff;.N 

PrOJect Site Name Nl Rof> FR1 't:>{A,Y Project Site Number 5a 5" s-
NUS Source No. S~-o~- oCPo~ Source Location Sb-, ~ 

----=~-------------
Sample Metnod: l Composite Samole Data 

S S i:ewL fl o...s [( Sample Time Color I Descnction 
Depth Samp1ed: 

G -ftp -t ft 
samp;r, ~f.te_ & Time: 

q '0 '') (q~C) 

Sampled By: 
PLN 

Signature(s): P$ ~ 
Type of Sample § Low Concentration 

High Concentration 
Grab Sam_ple Data 
Composite 

Color Descr•pt1on: (S•nd, O•y. Dry, Moist, Wet, etc.) D Grab ·Composite 
6,.4A {pre'! {b,..,rf.e,) $G,.,t;> w/ ~,."'~'-- b_~. 

Analysis: Observations I Notes 
TCL VOI\s 1. 1\0~. l~n 

"'"" 
,.. 

~ l Sot£.. Sicf•t<J \C> (pl'w(..tt>,J. HN k. e $0o Pr.+r 
..... n_Ll_ _... 

-L -..-.;> 1 ~u ~.J_' Fr.:.- fi?,s .:rn f.t,..,, I . ,, ,_ j_ 
>-,.,. 
\ 

Fllo-M ~ fFn "'4-(.. - 1/o~ ~~c.,j G. l( Ec ('i-C> 

' Z::Ul to UMI "f'rc,C> .s 'fl/llfl' (_ ~CC:.OV'~~. 

Organ•c lnorgan•c 

Traffic Report il 

Tag I 

AS I I 
Date Shipped I 
Time Shipped I 
Lab 

I 
Voaume 



~~HALLIBURTON NUS 
,.,, Emnronmental Corporatwn 

SAMPLE LOG SHEET 

0 Surface Sotl 
C3 Subsurface Soil 
0 Sediment 
0 Lagoon I Pond 
0 Other -----

Page of --
Case;; ------
By R.N 

Project Site Name N\ ~i> FF<1 DU.'( Project Site Number 5a 5 s-
NUS Source No. $g-o3- ooo' Source Location S6 -c3 

-------~~------------
Sample MetnoJ: Composite Samole Data 

ss & .... L. ,.,.,...,~(.. Sample Time Color I Descnot1on 
Depth Samp1ed: 

0 w I .I 

Sample ?ate & Time: 
'f{S 4j) 1'11{ 3 

Sampled By: 
pt..N 

Signaturf~ 

Type of Sample 

~ Low Concentration 
High Concentration 

~Grab Sample Data 
Composite 

Color Cescnptaon: (Sand, Clay, Dry. Moist, Wet, etc.) 0 Grab ·Composite 
~ro.. .... -sJ,,tc. f.N~ A"'!> .t"fl>t""" S..t\Nl:lo o~~J/~t.T 4-v I":> 6ro.vt{_. ~'I 

Analysis: Observations 1 Notes 

iCL \)O"s. 1. qo~. lctn 

i<::.l ~VcX:-5 ) ~~~ Rt.qdr-vJ c:Jf' J.C) NohC> ct.t- r., N(,tf'(. 

TCl Pc.S<;. I :J... 8 ~ j,r-

I~t.. ~~!> /eN > c'o ({u.f·u) (..{~(~ 3'' s (>It tS/)ct~,...; 

,t+ \ 

Organrc 1 lnorganrc 

Traffic Report I I 
Tag I 

I 
AB I I 
Date Shipped I 
Time Shipped I 
Lab 

I 
Volume 

I 



1~ HAlliBURTON NUS Qur Emnronmental Corporatwn 

SAMPLE LOG SHEET 

0 Surface Soli 
[3 Subsurface Soil 
0 Sediment 
0 Lagoon I Pond 
0 Other -----

Page of --
Case# -----
By R:.N 

Project Site Name......;N;.._\ Ro_f> __ ~-~-' DU_..:.Y ______ Project Site Number 5a 5" s-
NUS Source No. SB -o3- "'l:l Source Location ___ s_b_~_3 _______ _ 

sample Met"(rd: Comcosite Sample Data 
ss &,...,, Tfb..l't-(, Sample Time Color I Descnction 

Depth Sampaed: 
{0 ~ (~I 

Sample ~ate & Time: 
~{5 q) IS"d5" 

Sampledp~y: 
c,,.J 

Signature(s): fJi:fU;wvv\ 
Type of Sample 

,gLow Concentration 
High Concentration 

~Grab Sample Data 0 Composite 
Color Oescriptaon: (Sand, Oay, Cry, Moist. Wet, etc.) 0 Grab ·Composite 
6rt-'t -&l·ck. ~ly Cf.lrr wf ~ sq,...~, Mo,si-

Analysis: Observations I Notes 

TCL VOlts '1 ~0"'- • l"n 
~w(A e)t tf.o 1\)0 h ('"::) TCl ~Vc:Gs 

....., Rtqtf ('I :J Pf>l"\ 
l 

T<:t Pas '"'- 8 Ot. !,r ctr ~tuutt<- Ff"OI""' ~!.+ SfOd..J . 

T~t... 1'1 f.,HfS /aJ > 
Ptt \ 

Organrc lnorganrc 
Traffic Report I 

Tag# 

AB # 
Date Shipped I 
Time Shipped I 
Lab 

I 
Volume 



1:~ HAlliBURTON NUS 
,.,:/ Enmronmental Coryoratwn 

SAMPLE LOG SHEET 

0 Surface Sod 
(3 Subsurface Soil 
0 Sediment 
0 Lagoon I Pond 
0 Other -----

Page of --
Case I -----
By ftN 

P ro1 ect Site Na me___;N__;_l Ro___;f>_...;.F_~_,_DU.__:Y:.__ _____ Project Site Number 5"a ~ s-
NUS Source No. SB-o'3- 1~\'\ Source Location ___ Sr,_ . .:...-o..;;...;.;;3 _______ _ 

Sample Met nod j. Composite Sample Data 
S'5 BowL Trw.1z,c., Sample Time Color I Oescnct1on 

Depth Samp1ed: I 
\~ iO l't 

Sam~t fate & Time: 
. II 5 '5' 15'10 

Sampled By: 
pc,,J 

Signature(s): p~~ 

Type of Sample 

~ Low Concentration 
High Concentration 

0 Grab Sample Data 0 Composite 
Color Descript•on: (Sand, Oiy, Dry, Moist, Wet, etc.) 0 Grab ·Composite 
~ti.~ Mfl> • .fo (QU"Sc. Sit~ ... /.J.t~ + tf,.,~,,. ,.,., sr. 

Analysis: Observations I Notes 

TCL VO/trs 1. 'to~. lqn 
No ftt> • C../ci-tj R"-· ,A..,JOl ;24;.$, I 

_lC_l ~Vc:Gs 
....... W~b, 6"~ 

TCl Pas ~ 8 ~ .J,r- "'B~r • ..., thrS 
olq "'· 

tfw,.. ~.I,J e~f ~- 0 f'P,... 

T~L. ;'1~(> /aJ > flies~ FfW'\ Sfo"'N • 
pt+ \ 

Organ1c I 1norgan1c 
Traffic Report ,; I 
Tag# 

I 
AB I I 
Date Shipped I 
Time Shipped I 
Lab 

I 
Volume I 



.d~ HAlliBURTON NUS 'QU EnV'lronmental Corporat\on 

SAMPLE LOG SHEET 

0 Surface Sod 
IE. Subsurface Soil 
0 Sediment 
0 Lagoon I Pond 
0 Other ___ _ 

Page of --
Case ;; -----
By ftN 

ProJect Site Na me_N:.....:..l_Rc,;;..;f>_..;.F_~_, _DU........:Y:....-_____ Project Site Number __ 5-;.....a--rs-_s-____ _ 
NUS Source No. S~ -~"\- OOC!J I Source Location __ ....;S;..S;..-_o_"'_ ..... /_r.:....-~_-_o_~~---

Sample Metnod j Composite Sample Data 
s~ ~.., ff'rlwl,(., Sample Time Color I DescnPtlon 

Depth Samp1ed: 
~ to t ft-

Sam~~·fate & Time: 
'I {, f) 1as() 

Sampled By: 
Pt.N 

Signature(s): ptf;:~ 

Type of Sample 

IZf Low Concentration 
0 High Concentration 

~Grab Sample Data 
Composite 

Color Oescr.pt1on: (S•nd, Oay, Dry. Moist, Wet, etc.) 0 Grab -Composite 
l'tow.N ~ ~-' ~ t;t,T ,. ff,,.rt c. • ~L_· 

Analysis: Observations I Notes 

TCL VOlts 1. '\Ot. l"n 
If~ l't,/1~ • ()~ rP/t'l. ~~~f. 

~C._l ~Vc:Gs " o.o 

TCl Pc.Ss t-.8 ~- !,r-
eoUtc-fcJ.. c:(qpltc-r k.. 

T~L- J41~(> /oJ > f\1. ~j ~-~ MfcA ~·4oft4i£. 

pt+ \ ~"-\ 1fltis 'rl\ *'"~ .. ( l '-'0/l:;c/(A +roo. { s.. llf! 4.. +:-~ #:. 

Organ•c I lnorgantc 
Traffic Report il I 
Tag I 

AB I I 
Date Shipped I 
Time Shipped I 
Lab 

I 
Volume 



1~ HAlliBURTON NUS \,r} EnV\ronmental Corporatwn 

SAMPLE LOG SHEET 

0 Surface Soli 
13 Subsurface Soil 
0 Sediment 
0 Lagoon I Pond 
0 Other -----

Page of --
Case I ------
By ftN 

Project Site Name NlR.o~ FR1DU.Y 
NUS Source No. 56 -o'i- to(d-

Project Site Number 5a 5 s-
Source Locatton :>6 -o"( I rw -<'~ 

Sample Metnod J Composite Sample Data 
S S t.w ( "1Dt ""T""uol'i..C.... Sample Time Color I Descnctton 

Depth Samp1ed: 
to ~ I~ I 

Samplet~~/e & Time: 
L.! to ,~ oct!s 

Sampled By: 
~rll 

Signatu~ 

Type of Sample ,Pn Low Concentration 
0 High Concentration 
~ Grab Sample Data 

Composite 
Color Oe~cnpt1on: (S•nd, Clay, Dry, Moist, Wet, etc.) 0 Grab ·Composite 
'"'"~~ c:.l~yiy t;,e, T t..J ,,.,~ 5•,~. l'fo•<r I. 

.Analysts: Observations I Notes 

TCL VOflts 1. '{o~. l~n 
\IN .. "<•), .. ~ .,f 

TC.l ~v~ ...... 
'· Cl 

~r..v\ -:ftti.S '" ft/'11• ( • 

TCt PC-Ss. l.8 ~ l,~ /Ill {>CCT 1"-"..kH· _sp,, T ~r rt/t.J 
T~L- ;tf~f.s /oJ > '5.,,.,,~ 

Pi+ \ w ,+t,_ s"'" s"'""'L..t ~1>. .. 

Organrc lnorganrc 
Traffic Report ,; I 
Tag# 

AB I I 
Oate Shipped I 
Time Shipped I 
Lab I 
Volume 



1~ HALI.JBURTON NUS \;r,r EnV\ronmental Corporahon 

SAMPLE LOG SHEET 

0 Surface Soli 
(g. Subsurface Soil 
0 Sediment 
0 Lagoon I Pond 
0 Other -----

Page of --
Case I 

By ft.N 

ProJect Site Name Nl Rot> FRt DUY Project Site Number S"a 5" s-
Source Location ~ -o't / ;w- o d. NUS Source No. -:; g -o'i ,. 1 J. 'l.f 

Sample Metnod: Composite Samole Data 
ss B..J /.,,_,(., Sample Time Color I Descnotion 

Depth Samp1ed: 
'~-I'-( 

Sam~l'e,~ate & Time: 

" '" '\5 o''5'fJ 

Sampled By: lr-N 

Signature(s): pi(~ 

Type of Sample g- Low Concentration 
High Concentration 

0 Grab Sample Data 0 Composite 
Color OeS<riptJon: (S•nd, O•y. Dry. Moist, Wet, etc.) 0 Grab· Composite 

&,. ...... ..J .,'1'(0:0.. (?,...,..~,t> s;..,..t:> ""Js,~<r • M~sl. 

Analysis: Observations I Notes 

T'L \)01\s. ~ qo~. 1"n tf.tJ .. rc. .. « ,,..J of 
TC.l ~\Jc=Gs ' 

~-C> Pf>""'- ~,._- -rz, If 

TC.L Pc.Ss I 1.. 8 ~ j,t"' :p. fvll• (. 

Tolt't.. ttt f,l;c, r.s /aJ > 
,t+ \ 

Organ•c lnorgan1c 

Traffic Report il I 
Tag I 

AS# I 
Date Shipped I 
Time Shipped I 
Lab 

I 
Volume 



~~ HAlliBURTON NUS 'Qr} Emnronmental Corporatwn 

SAMPLE LOG SHEET 

0 Surface Soli 
(3 Subsurface Soil 
0 Sediment 
0 Lagoon I Pond 
0 Other -----

Page of --
Case ;; ------
By ft,J 

Project Site Name NlRtlf> FRt'C::>(...tY Project Site Number 5d 5 s-
NUS Source No. 55- ot; - o~<> \ Source Location sr- oS" 

---~--~---------------
Sample Metnol Composite Sample Data 

SS Se-J t~S(. Sample Time Color 1 Descnotion 

Depth Samp1ed: 
c!) -(.() I ~t:-

Sam~~ Date & Time: 
If ,[,s- 0 8!{ 

Sampled By: 
f(..tll 

Sig~nature(s): 
p~ 

Type of Sample 

~ Low Concentration 
0 High Concentration ca Grab Sam_ple Data 0 Composite 

Color Description: (Sand, 01y, Ory, Moist, Wet, etc.) 0 Grab ·Composite 
lrew.J ~'iPtltN\ to t .... sc. S••~ ..j tte.t. l>".'1· 

Analysis: Observations 1 Notes 

TCL \JOlts 1. 'tO-t. l~tt 
f{rJ~ n..JIIIj df t:J.() f'PI"\ ~""' T"t•S ~ kf. ... ( • 

TC.l ~Vtes 
...., 

TCl PC-6s a 8 Ot. !,r 

T~t.. ttl fj;"'r { s /oJ ~ 

,t+ \ 

Organ1c 1norgan1c 
Traffic Report I I 
Tag 1 

AS I I 
Date Snippea I 
Time Shipped I 
Lab I 
Volume 



~~ HAil.IBURTON NUS \JU' EnVlronmental Corporallon 

SAMPLE LOG SHEET 

0 Surface Soli 
[3 Subsurface Soil 
0 Sediment 
0 Lagoon I Pond 
0 Other -----

Page of --
Case ;; ------
By R.N 

Project Site Name__;N~l Ro....;,..f>_..;..F_R_, DU._.:..Y ______ Project Site Number _ __.;5-;;..a_5"_5'" ____ _ 
NUS Source No. ____ s-.:~;...-...;o-.:S"::;..-~Io;...l_~ _____ Source Location __ ...:sa=._-";;.;~~--------

Sample Metnol Comoosite Samole Data 
ss Bo... r ..... ," Sa mole Time Color I Descnotion 

Depth Samp•ed: 
(0 ~ I "l , 

Samp!; 1'ate & Time: 
't , tS" 0,10 

Sampled B~: 
't.,rJ 

Signature(s):p~ 

Type of Sample 

£2l Low Concentration @ High Concentration 
Grab Samcle Data 0 Composite 

Color Descrtptton: (S•nd, 01y, Dry, Moist, Wet, etc.) 0 Grab- Composite 
f;rty - ,,... ,.I 'S.I,.,. cft'f ~1 ~- ""'"'sr. 

Analysis: Observations I Notes 

TCL \)01\s 1. '\OT.. :{qn tltJ'4 ,.,.,.~, .. ~ ,.f 1.0 pf11 ~ -rz,,_s ,,.-Jc,..,..f. 
I_C_l ~\}t::C,s 

"" TCL PC-Ss I 1.8 ~ j,r 

T~L.. 1'1~($ /crJ ). 

,H- \ 

Organ1c lnorgan1c 

Traffic Report 11 

Tag 1 

AB 11 I 
Date Shipped I 
Time Shipped I 
Lab 

I 
Volume 



1~ HAlliBURTON NUS Qr,r Envtronmental Corporat1on 

SAMPLE LOG SHEET 

0 Surface Soli 
[3 Subsurface Soil 
0 Sediment 
0 Lagoon I Pond 
0 Other -----

Page of --
Case I -----
By ft,J 

Project Site Name Nl~i> F~l t>U..y Project Site Number 5a S" 5" 
NUSSourceNo. S8-oS"- 15fS" Source Location SS -~ 2 

Sample Metnof Comcosite Sa mole Data 
$~"" ~c;.. Sa mole Time Color 1 Descnct•on 

Depth Samp1ed: 

'~ 1o 1$ f6 
Sam~{,(,ate & Time: 

"' ' ,., oq,o 
Sampled By: 

f\JtJ 
Signature(s): P~t--uVl 

Type of Sample 
(A Low Concentration 
0 High Concentration 
12] Grab Samcle Data 0 Composite 

Color Oescripuon: (Sand, Clay, Cry, Moist, Wet, etc.) 0 Grab -Composite 
6rc.r·&-~t~ ~iy "-~ .S.,.,/Ja l'ttot'ST· 

Analy_sis: Observations I Notes 
TCL VCflts 'l 'to~. lqn 

tl f.)"' l'tru/. "'.::J ~( S'"- c:> Tc.t ~VGCs ) /JfJ't1 f:i.M (II ft,...,f. 

TCl PeS$ 1 8 ~ !,r-
T~t.. Jtf~{> fc;N > 
,H- \ 

Organrc I lnorganrc 

Traffic Report # I 
Tag I I 
.AS# I 
Oate Shipped I 
Time Shrpped I 
Lab I 
Volume I 



~~ HAlliBURTON NUS ,.,~ Entn.Tonmental CorpOTatwn 

SAMPLE LOG SHEET 

0 Surface Soli, ~ -··­
(3 Subsurface Soil ~ 
0 Sediment 
0 Lagoon I Pond 
0 Other -----

Page of --
Case iF ------
By /1:.N 

ProJect Site Name NlRof> F~tt:>U.Y Project Site Number 5~ 5 s-
NUSSourceNo. S8-oc-- ooo:l Source Location __ S8;.._·o_r.,~~~~~~~1':_;CAJ-_--~o::3:~~~~~~~-

Sample Mef;od: Composite Sample Data 
:-s J.owt (rcfw(. £. Sample Time Color I Descnotion 

Depth Samp1ed: 
0-d.' 

Sample Date & Time: 
~/Lf{'t5 1311 

Sampled By: 

I-
~ JM(. 

Signaturp~t-fhvw'w1 

Type of Sample 

(21 Low Concentration 
0 High Concentration 
BGrab Sample Data 

Composite 
Color Descripuon: (Sand, Oay, Dry, Mo1st, Wet, etc.) 0 Grab· Composite 

T.ic~t.ll'l Gr-,J~ S:Q"'O wj(,,....n,/ S•llf 

Analysis: Observations I Notes 
TCL VO/\s -1 l\o~. 'Jqn 

Tc.t ~Vc:Gs 
..... 

Tq Pc..Bs 1 8 0-z. J,r-

T~t.. 1+1 f,t-1( > /oJ > 
ptf \ 

Organ1c I lnorgan1c 

Traffic Report II I 
Tag I 

AB# I 
Date Shipped I 
Time Shipped I 
Lab 

I 
Volume 



~~HAlliBURTON NUS 
~fl Emnronmental Corporalton 

SAMPLE LOG SHEET 

0 Surface So1l 
(8 Subsurface Soil 
0 Sediment 
0 Lagoon I Pond 
0 Other -----

Page of --
Case I 

By ft.N 

Project Site Name Nl ~I> FRt DU,y Project Site Number 5a ~ s-
NUS Source No. sg-ov- o<Blo Source Location SB-o(, /rw-o3 

Sample Metnod: Composite Sample Data 

ss ~I /f'#"oWH. Sample Time Color I Descnct1on 
Depth Samp1ed: 

~ -ID 
, 

Sample Dtte & Time: 
'-i /'f crs 1">'1~ 

Sampled By: l 
fLt~ fiiC. 

Signature~ /l 
~ '~ 
Type of Sample 

CZI Low Concentration 
0 High Concentration 
[2l Grab Sample Data 
0 Composite 

Color Description: (Sand, Oay, Dry, Mo•st, Wet, etc.) 0 Grab -Composite 
!.roowi\J fl t ,.,,1'1\ to (~4t.C ( s ... ~. l>lly 

Analysis: Observations 1 Notes 

TCL VOlts 1. '\0-r.. Jctlt 

Tc.t ~V~s ) 
TCl PC-Ss. 1 8 ~- j,r-

T~t-L- "' f_tc, { !> /crJ )> 

,t+ \ 

Organ•c lnorgan•c 

Traffic Report II 

Tag 1 

A8 I I 
Date Shipped I 
Time Shipped I 
Lab 

I 
Volume 



~~HAlliBURTON NUS \;zr Emnronmental Corporalwn 

SAMPLE LOG SHEET 

0 Surface Soli 
[3 Subsurface Soil 
0 Sediment 
0 Lagoon I Pond 
0 Other -----

Page of --
Case# ------
By ftN 

ProJect Site Name Nl R!J(> FRt t:>Uy Project Site Number 5a 5" 5'" 
NUS Source No. S~·c(, .. J~•'f Source Location SB-o(, / Tw ·oJ 

Sample Metnod: ComQ_osite Samole Data 
s s &..... I Tl'ftlt£. Sample Time Color I Descnot•on 

Depth Samp1ed: 
\~ ~ ,y/ 

Sample Fcate & Time: 
1(11.\ 11'1 

Sampled Br/ 
gLrJ r4l. 

Signaturp~~ 

Type of Sample 

CZJ Low Concentration 
0 High Concentration 
[2] Grab Sample Data 0 Composite 

Color Descr•pt•on: (Sand, Clay, Dry. Moist, Wet, etc.) 0 Grab -Composite 
~r"""'" 1'4 tl>tll"''. io (~S'( S"Jw I> • fl1o,q 

Analysis: Observations I Notes 
TCL VOlts 'l ~o~. lqn 

Tel ~VGC.s " 
TCL Pc.Ss 1. 8 ~ j,r 

T~t... 1'1~f.s fcrJ I> 

,t+ \ 

Organrc lnorgan•c 

Traffic Report I I 
Tag# 

AB I 

Date Shipped I 
Time Shipped 

Lab 

I 
Volume 



~d~ HALLIBURTON NUS SAMPLE LOG SHEET 
~~EnvironmentaL Corporation 

0 SURFACE SOIL 
0 SUBSURFACE SOIL 
0 SEDIMENT 

SITE NAME __ NlJ~.f?f_ __ ~RtOL_~--------------

0 LAGOON/POtJD 
(,ig OTHER 

I.Aif't~ SAI'I!i?(.~S-

PAGE~ OF d.._ 

SAMPLERS SIGilA TURE_J__~ ~ 
G.Jr{ 0<. s: ~llt; s 

51 TE NUMBER. ___ 5~~c....=5'-')=-------- I ANALYSES 

SAUPLE No. 

---------- -- -----t----·----- ------ -- -- -- - --- ---

SOIL 
O[SCRIPTION 

---------------

------------- ----- ---------------- i i 
! 

--------l----l---t----+----1--1- -- --+--1--- --+---+---~--

------~-----~---+---·---~--+--4--~-4---- --t---~---·--·-------------

--------------

-------- ----------

---------------

---------- --- - -- --- -------------

RfMARKS: LAB: 

A«- s~~£s Gi..T r c:{qy t"tittJ 

ACAO: fORI-45\LOG.OWG 2/11 /93 1.48 



A.4 SOIL BORING I TEMPORARY MONITORING WELL SURVEY DATA 



~ENVIROSCIENCE CONTROL POINT T-8A 

SB-07 

~~ SB-04/TIJ-02 
SB-01/TIJ-01 SB-02 

TO IJEST 
PLATING SHOP 

~ 

~ SOIL BORING 

® TEMPORARY MONITORING 
II ELL 

NO.'S y X ELEV. 

l'J-011 832.60 TOP PIPE 
SB-01 1078642.7759 2811514.2783 829.5 GROUND 

SB-02 1078643.6444 2811549.2176 829.3 GROUND 

SB-07 1078643.4732 2811538.8190 829.4 GROUND 

SB-03 1078644.6229 2811608.6421 829.3 GROUND 

T\J-021 830.47 TOP PIPE 
SB-04 1078640.1975 2811605.3233 829.0 GROUND 

SB-05 1078632.9496 2811609.2425 829.3 GROUND 

T\of-03/ 831.12 TOP PIPE 
SB-06 1078643.1822 2811666.3711 829.6 GROUND -

TEMPORARY WELL AND SOIL BORING 

LOCATIONS 

NIROP-FRIDLEY,MN. 
FOR 

HALLIBURTON NUS 
CORPORATION 

~ IJALL 

SB-03 

~ 
~ 

SB-06/TIJ-03 
® 

SB-05 

tm.E.S.! 
• HORIZONTAL CONTROL ESTABLISHED BY 1992 G.P.S. TRAVERSE. 

BASED ON GEODETIC SECOND ORDER CONTROL ADJUSTED TO THE 
1983 NORTH AMERICAN DATUM <NAD 83l 1986 ADJUSTMENT. 
STATE PLANE COORDINATE VALUES ARE BASED ON THE LAMPERT 
GRID SYSTEM. MINNESOTA. SOUTH lONE. 

1. BLAINE - MNDOT 

2. DR!SSEN - HNDOT 
3. GORG - HNDOT 

• VERTICAL DATUM IS BASED ON N.G.V.D. 
1929 ADJUSTMENT <SEA LEVELl 

• COORDINATES SHOIJN ARE U.S. SURVEY FOOT 

BENCHMARKS• 

f 

I~ 

GRAPHIC SCALE 
0 10 20 40 

( IN FEET) 
1 lnch ~ 20 fl. 

CERIIEICATIDN• 

I hereby certify that this survey. plan or repo....-t 
was prepared by Me or under "Y direct supervision 
and that 1 OM a. cluly Registered Land Sur¥eyor 

L7-i/:i• ·::. o~~-·~:o:L " 
Ln J. Nord 
MN. R•g. No. 22033 

• TOP NUT HYDRANT ELEV.= 837.79 150±' NO. or ENTRANCE 
• MNDOT ALUM CAP VERTICAL CONTROL MARK M254•833.~1 

<1970> 

- 147• an' CST ,.,.,...,, € ENVIROSCIENCE 

3A. REVISED 4127/95• .... ---~· .. ,~ 
ADD'T. Or SOIL BORING SB-t? tm) ---

rMt:D\IG PRn.JFCT NO. !'102D.21 FIE! n An;:;;{ Nn 1'- ORA \IN BY· JRH 
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ANALYTICAL DATA 

8.1 Analytical Data 

8.2 Data Validation Letters 



8.1 ANALYTICAL DATA 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: TB-01-040495 FB-01-040495 FB-02-040495 RB-01-040495 TB-01- 040595 
LABORATORY ID: 950200-01 950200-05 950200-06 950200-07 950200-08 

TCL VOLATILE WATERS (UG/L) 

ANALYTE CRQL MDL 

CHLOROMETHANE 10 2 10 u 10 u 10 u 10 u 10 u 
BROMOMETHANE 10 2 10 u 10 u 10 u 10 u 10 u 
VINYL CHLORIDE 10 2 10 u 10 u 10 u 10 u 10 u 
CHLOROETHANE 10 2 10 u 10 u 10 u 10 u 10 u 
METHYLENE CHLORIDE 10 2 10 u 10 u 10 u 10 u 10 u 
ACETONE 10 2 10 u 10 u 19 u 14 u 10 u 
CARBON DISULFIDE 10 2 10 u 10 u 10 u 10 u 10 u 
1, 1-DICHLOROETHENE 10 2 10 u 10 u 10 u 10 u 10 u 
1, 1-DICHLOROETHANE 10 2 10 u 10 u 10 u 10 u 10 u 
1,2-DICHLOROETHENE (TOTAL) 10 2 10 u 10 u 10 u 10 u 10 u 
CHLOROFORM 10 2 10 u 10 u 10 u 10 u 10 u 
1 ,2-DICHLOROETHANE 10 2 10 u 10 u 10 u 10 u 10 u 
2-BUTANONE 10 2 10 u 10 u 10 u 10 u 10 u 
1,1, 1-TRICHLOROETHANE 10 2 10 u 10 u 10 u 10 u 10 u 
CARBON TETRACHLORIDE 10 2 10 u 10 u 10 u 10 u 10 u 
BROMODICHLOROMETHANE 10 2 10 u 10 u 10 u 10 u 10 u 
1 ,2-DICHLOROPROPANE 10 2 10 u 10 u 10 u 10 u 10 u 
CIS-1 ,3-DICHLOROPROPENE 10 2 10 u 10 u 10 u 10 u 10 u 
TRICHLOROETHENE 10 2 10 u 10 u 10 u 10 u 10 u 
DIBROMOCHLOROMETHANE 10 2 10 u 10 u 10 u 10 u 10 u 
1,1 ,2-TRICHLOROETHANE 10 2 10 u 10 u 10 u 10 u 10 u 
BENZENE 10 2 10 u 10 u 10 u 10 u 10 u 
TRANS-1 ,3-DICHLOROPROPENE 10 2 10 u 10 u 10 u 10 u 10 u 
BROMOFORM 10 2 10 u 10 u 10 u 10 u 10 u 
4-METHYL-2-PENTANONE 10 2 10 u 10 u 10 u 10 u 10 u 
2-HEXANONE 10 2 10 u 10 u 10 u 10 u 10 u 
TETRACHLOROETHENE 10 2 10 u 10 u 10 u 10 u 10 u 
1,1 ,2,2- TETRACHLOROETHANE 10 2 10 u 10 u 10 u 10 u 10 u 
TOLUENE 10 2 10 u 10 u 10 u 10 u 10 u 
CHLOROBENZENE 10 2 10 u 10 u 10 u 10 u 10 u 
ETHYLBENZENE 10 2 10 u 10 u 10 u 10 u 10 u 
STYRENE 10 2 10 u 10 u 10 u 10 u 10 u 
XYLENE (TOTAL) 10 2 10 u 10 u 10 u 10 u 10 u 

DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 

• RESULT FROM DILUTION ANALYSIS 



CTO 214, NIROP FAIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: RB-01-040595 TB-01- 040695 RB-01-040695 TB-01-040795 GW-03 
LABORATORY ID: 950200-09 950200-13 950200-14 950200-19 950200-20 

TCL VOLATILE WATERS (UG/L) 

ANALYTE CRQL MDL 

CHLOROMETHANE 10 2 10 u 10 u 10 u 10 UJ 10 u 
BROMOMETHANE 10 2 10 u 10 u 10 u 10 u 10 u 
VINYL CHLORIDE 10 2 10 u 10 u 10 u 10 u 10 u 
CHLOROETHANE 10 2 10 u 10 u 10 u 10 u 10 u 
METHYLENE CHLORIDE 10 2 10 u 10 u 10 u 10 u 10 u 
ACETONE 10 2 14 u 17 u 16 u 10 u 10 u 
CARBON DISULFIDE 10 2 10 u 10 u 10 u 10 u 10 u 
1,1-D ICHLOROETHENE 10 2 10 u 10 u 10 u 10 u 10 u 
1,1-D ICHLOROETHANE 10 2 10 u 10 u 10 u 10 u 9 J 
1,2-DICHLOROETHENE (TOTAL) 10 2 10 u 10 u 10 u 10 u 100 
CHLOROFORM 10 2 10 u 10 u 10 u 10 u 10 u 
1,2-D ICHLOROETHANE 10 2 10 u 10 u 10 u 10 u 10 u 
2-BUTANONE 10 2 10 u 10 u 10 u 10 u 10 u 
1, 1,1-TRICHLOROETHANE 10 2 10 u 10 u 10 u 10 u 9 J 
CARBON TETRACHLORIDE 10 2 10 u 10 u 10 u 10 u 10 u 
BROMODICHLOROMETHANE 10 2 10 u 10 u 10 u 10 u 10 u 
1 ,2-D ICHLOROP ROPANE 10 2 10 u 10 u 10 u 10 u 10 u 
CIS-1,3-DICHLOROPROPENE 10 2 10 u 10 u 10 u 10 u 10 u 
TRICHLOROETHENE 10 2 10 u 10 u 10 u 10 u *1700 
DIBROMOCHLOROMETHANE 10 2 10 u 10 u 10 u 10 u 10 u 
1,1,2-TRICHLOROETHANE 10 2 10 u 10 u 10 u 10 u 10 u 
BENZENE 10 2 10 u 10 u 10 u 10 u 10 u 
TRANS-1,3-DICHLOROPROPENE 10 ~ 10 u 10 u 10 u 10 u 10 u 
BROMOFORM 10 2 10 u 10 u 10 u 10 u 10 u 
4-METHYL-2-PENTANONE 10 2 10 u 10 u 10 u 10 UJ 10 u 
2-HEXANONE 10 2 10 u 10 u 10 u 10 u 10 u 
TETRACHLOROETHENE 10 2 10 u 10 u 10 u 10 u 10 u 
1, 1,2,2-TETRACHLOROE rHANE 10 2 10 u 10 u 10 u 10 u 10 u 
TOLUENE 10 2 10 u 10 u 10 u 10 u 10 u 
CHLOROBENZENE 10 2 10 u 10 u 10 u 10 u 10 u 
ETHYLBENZENE 10 2 10 u 10 u 10 u 10 u 10 u 
STYRENE 10 2 10 u 10 u 10 u 10 u 10 u 
XYLENE (TOTAL) 10 2 10 u 10 u 10 u 10 u 10 u 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 

• RESULT FROM DILUTION ANALYSIS 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-06-0002 SB-06-0608 SB-06-1214 SB-03-0001 SB-03-1012 
LABORATORY ID: 950200-02 950200-03 950200-04 950200-10 950200-11 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

CHLOROMETHANE 10 2 11 u 10 u 1 J 11 u 1500 u 
BROMOMETHANE 10 2 11 u 10 u 11 u 11 u 1500 u 
VINYL CHLORIDE 10 2 11 u 10 u 11 u 11 u 1500 u 
CHLOROETHANE 10 2 11 u 10 u 11 u 11 u 1500 u 
METHYLENE CHLORIDE 10 2 11 u 10 u 11 u 11 u 1500 u 
ACETONE 10 2 *280 10 u 120 15 u 1500 u 
CARBON DISULFIDE 10 2 11 u 10 u 11 u 11 u 1500 u 
1,1-D ICHLOROETHENE 10 2 11 u 10 u 11 u 11 u 1500 u 
1,1- D ICHLOROETHANE 10 2 11 u 10 u 11 u 11 u 1500 u 
1,2-DICHLOROETHENE (TOTAL) 10 2 11 u 10 u 11 u 11 u 1500 u 
CHLOROFORM 10 2 11 u 10 u 11 u 11 u 1500 u 
1 ,2-DICHLOROETHANE 10 2 11 u 10 u 11 u 11 u 1500 u 
2-BUTANONE 10 2 11 UJ 4 J 3 J 5 J 1500 u 
1,1, 1-TRICHLOROETHANE 10 2 11 u 10 u 11 u 11 u 1500 u 
CARBON TETRACHLORIDE 10 2 11 u 10 u 11 u 11 u 1500 u 
BROMODICHLOROMETHANE 10 -2 11 u 10 u 11 u 11 u 1500 u 
1 ,2-D ICHLOROPROPANE 10 2 11 u 10 u 11 u 11 u 1500 u 
CIS-1 ,3-DICHLOROPROPENE 10 2 11 u 10 u 11 u 11 u 1500 u 
TRICHLOROETHENE 10 2 7 J 4 J 8 J 14 1100 J 
DIBROMOCHLOROMETHANE 10 2 11 u 10 u 11 u 11 u 1500 u 
1,1 ,2-TRICHLOROETHANE 10 2 11 u 10 u 11 u 11 u 1500 u 
BENZENE 10 2 11 u 10 u 11 u 11 u 1500 u 
TRANS-1 ,3-DICHLOROPROPENE 10 2 11 u 10 u 11 u 11 u 1500 u 
BROMOFORM 10 2 11 u 10 u 11 u 11 u 1500 u 
4-METHYL-2-PENTANONE 10 2 11 u 10 u 11 u 11 u 1500 u 
2-HEXANONE 10 2 11 u 10 u 11 u 11 u 1500 u 
TETRACHLOROETHENE 10 2 11 u 10 u 11 u 11 u 1500 u 
1,1 ,2,2- TETRACHLOROETHANE 10 2 11 u 10 u 11 u 11 u 1500 u 
TOLUENE 10 2 11 u 10 u 11 u 11 u 1500 u 
CHLOROBENZENE 10 2 11 u 10 u 11 u 11 u 1500 u 
ETHYLBENZENE 10 2 11 u 10 u 11 u 11 u 1500 u 
STYRENE 10 2 4 J 10 u 11 u 9 J 1500 u 
XYLENE (TOTAL) 10 2 11 u 10 u 11 u 11 u 1500 u 
%SOLIDS: 95.0 97.0 91.0 94.0 86.0 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 125.0 

*RESULT FROM DILUTION ANALYSIS 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-03-1214 SB-05-0001 SB-05-1012 SB-05-1315 SB-04-0001 
LABORATORY ID: 950200-12 950200-15 950200-16 950200-17 950200-18 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

CHLOROMETHANE 10 2 56 u 11 u 12 u 10 u 11 u 
BROMOMETHANE 10 2 56 u 11 u 12 u 10 u 11 u 
VINYL CHLORIDE 10 2 56 u 11 u 12 u 10 u 11 u 
CHLOROETHANE 10 2 56 UJ 11 UJ 12 u 10 u 11 UJ 
METHYLENE CHLORIDE 10 2 56 u 11 u 12 u 10 u 11 u 
ACETONE 10 2 700 14 u *890 30 u 38 u 
CARBON DISULFIDE 10 2 56 u 11 u 12 u 10 u 11 u 
1,1-D ICHLOROETHENE 10 2 56 u 11 u 12 u 10 u 11 u 
1,1-D ICHLOROETHANE 10 2 56 u 11 u 12 u 10 u 11 u 
1,2-D ICHLOROETHENE (TOTAL) 10 2 56 u 11 u 12 u 10 u 11 u 
CHLOROFORM 10 2 56 u 11 u 12 u 10 u 11 u 
1,2-D ICHLOROETHANE 10 2 56 u 11 u 12 u 10 u 11 u 
2-BUTANONE 10 2 56 u 11 u 12 u 10 u 11 u 
1,1,1-TRICHLOROETHANE 10 2 56 u 11 u 12 u 10 u 11 u 
CARBON TETRACHLORIDE 10 2 56 u 11 u 12 u 10 u 11 u 
BROMODICHLOROMETHANE 10 2 56 u 11 u 12 u 10 u 11 u 
1,2-DICHLOROPROPANE 10 2 56 u 11 u 12 u 10 u 11 u 
CIS-1,3-DICHLOROPROPENE 10 2 56 u 11 u 12 u 10 u 11 u 
TRICHLOROETHENE 10 2 160 9 J *1100 13 16 
DIBROMOCHLOROMETHANE 10 2 56 u 11 u 12 u 10 u 11 u 
1,1,2-TRICHLOROETHANE 10 2 56 u 11 u 12 u 10 u 11 u 
BENZENE 10 2 56 u 11 u 12 u 10 u 11 u 
TRANS-1,3-DICHLOROPROPENE 10 2 56 u 11 u 12 u 10 UJ 11 u 
BROMOFORM 10 2 56 u 11 u 12 u 10 u 11 u 
4-METHYL-2-PENTANONE 10 2 56 u 11 u 12 u 10 u 11 u 
2-HEXANONE 10 2 56 u 11 u 12 u 10 u 11 UJ 
TETRACHLOROETHENE 10 2 56 UJ 11 UJ 1 J 10 u 11 u 
1,1,2,2-TETRACHLOROETHANE 10 2 56 u 11 u 12 u 10 u 11 u 
TOLUENE 10 2 56 u 11 u 2 J 10 u 11 u 
CHLOROBENZENE 10 2 56 u 11 u 12 u 10 u 11 u 
ETHYLBENZENE 10 2 56 u 11 u 12 u 10 u 11 u 
STYRENE 10 2 56 u 11 u 12 u 10 u 11 u 
XYLENE (TOTAL) 10 2 56 u 11 u 12 u 10 u 11 u 

%SOLIDS: 89.0 95.0 84.0 97.0 95.0 
DILUTION FACTOR: 5.0 1.0 1.0 1.0 1.0 

*RESULT FROM DILUTION ANALYSIS 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: FB-01-040495 FB-02-040495 RB-01-040495 RB-01-040595 GW-03 
LABORATORY ID: 950200-05 950200-06 950200-07 950200-09 950200-20 

TCL SEMIVOLATILE WATERS (UG/L) 

ANALYTE CRQL MDL 

PHENOL 10 1 10 u 10 u 10 u 10 u 10 u 
BIS(2-CHLOROETHYL)ETHER 10 1 10 u 10 u 10 u 10 u 10 u 
2-CHLOROPHENOL 10 1 10 u 10 u 10 u 10 u 10 u 
1,3-DICHLOROBENZENE 10 1 10 u 10 u 10 u 10 u 10 u 
1,4-DICHLOROBENZENE 10 1 10 u 10 u 10 u 10 u 10 u 
1,2-DICHLOROBENZENE 10 1 10 u 10 u 10 u 10 u 10 u 
2-METHYLPHENOL 10 1 10 u 10 u 10 u 10 u 10 u 
2,2'-0XYBIS(1-CHLOROPROPANE) 10 1 10 UJ 10 UJ 10 UJ 10 UJ 10 u 
4- METHYLPHENOL 10 1 10 u 10 u 10 u 10 u 10 u 
N-NITROSO-DI-N-PROPYLAMINE 10 1 10 u 10 u 10 u 10 u 10 u 
HEXACHLOROETHANE 10 1 10 u 10 u 10 u 10 u 10 u 
NITROBENZENE 10 1 10 u 10 u 10 u 10 u 10 u 
ISOPHORONE 10 1 10 u 10 u 10 u 10 u 10 u 
2-NITROPHENOL 10 1 10 u 10 u 10 u 10 u 10 u 
2,4- D IMETHYLPHENOL 10 1 10 u 10 u 10 u 10 u 10 u 
BIS(2-CHLOROETHOXY)METHANE 10 1 10 u 10 u 10 u 10 u 10 u 
2,4-DICHLOROPHENOL 10 1 10 u 10 u 10 u 10 u 10 u 
1,2,4-TRICHLOROBENZENE 10 1 10 u 10 u 10 u 10 u 10 u 
NAPHTHALENE 10 1 10 u 10 u 10 u 10 u 10 u 
4-CHLOROANILINE 10 1 10 u 10 u 10 u 10 u 10 u 
HEXACHLOROBUTADIENE 10 1 10 u 10 u 10 u 10 u 10 u 
4-CHLOR0-3-METHYLPHENOL 10 1 10 u 10 u 10 u 10 u 10 u 
2- METHYLNAPHTHALENE 10 1 10 u 10 u 10 u 10 u 10 u 
HEXACHLOROCYCLOPENTADIENE 10 1 10 u 10 u 10 u 10 u 10 u 
2,4,6- TRICHLOROPHENOL 10 1 10 u 10 u 10 u 10 u 10 u 
2,4,5-TRICHLOROPHENOL 25 2.5 25 u 25 u 25 u 25 u 25 u 
2-CHLORONAPHTHALENE 10 1 10 u 10 u 10 u 10 u 10 u 
2-NITROANILINE 25 2.5 25 u 25 u 25 u 25 u 25 u 
DIMETHYL PHTHALATE 10 1 10 u 10 u 10 u 10 u 10 u 
ACENAPHTHYLENE 10 1 10 u 10 u 10 u 10 u 10 u 
2,6- D INITROTOLUE NE 10 1 10 u 10 u 10 u 10 u 10 u 
3-NITROANILINE 25 2.5 25 u 25 u 25 u 25 u 25 u 
ACENAPHTHENE 10 1 10 u 10 u 10 u 10 u 10 u 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: FB-01-040495 FB-02-040495 RB-01-040495 RB-01-040595 GW-03 
LABORATORY ID: 950200-05 950200-06 950200-07 950200-09 950200-20 

TCL SEMIVOLATILE WATERS (UG/L) 

ANALYTE CRQL MDL 

2,4-DINITROPHENOL 25 2.5 25 u 25 u 25 u 25 u 25 u 
4-NITROPHENOL 25 2.5 25 UJ 25 UJ 25 UJ 25 UJ 25 u 
DIBENZOFURAN 10 1 10 u 10 u 10 u 10 u 10 u 
2,4-DINITROTOWENE 10 1 10 u 10 u 10 u 10 u 10 u 
DIETHYL PHTHALATE 10 1 10 u 10 u 1 J 10 u 10 u 
4-CHLOROPHENYLPHENYLETHER 10 1 10 u 10 u 10 u 10 u 10 u 
FLUORENE 10 1 10 u 10 u 10 u 10 u 10 u 
4- NITROANILINE 25 2.5 25 u 25 u 25 u 25 u 25 u 
4,6-D I NITRO- 2- METHYLPHE NOL 25 2.5 25 u 25 u 25 u 25 u 25 u 
N-NITROSODIPHENYLAMINE 10 1 10 u 10 u 10 u 10 u 10 u 
4-BROMOPHENYLPHENYLETHER 10 1 10 u 10 u 10 u 10 u 10 u 
HEXACHLOROBENZENE 10 1 10 UJ 10 UJ 10 UJ 10 UJ 10 u 
PENTACHLOROPHENOL 25 2.5 25 u 25 u 25 u 25 u 25 u 
PHENANTHRENE 10 1 10 u 10 u 10 u 10 u 10 u 
ANTHRACENE 10 1 10 u 10 u 10 u 10 u 10 u 
DI-N-BUTYL PHTHALATE 10 1 10 u 10 u 10 u 10 u 10 u 
FLUORANTHENE 10 1 10 u 10 u 10 u 10 u 10 u 
CARBAZOLE 10 1 10 u 10 u 10 u 10 u 10 u 
PYRENE 10 1 10 u 10 u 10 u 10 u 10 u 
BUTYLBENZVLPHTHALATE 10 1 10 u 10 u 10 u 10 u 10 u 
3,3'-D ICH LOROBENZID I NE 10 1 10 u 10 u 10 u 10 u 10 u 
BENZO(A)ANTHRACENE 10 1 10 u 10 u 10 u 10 u 10 u 
CHRYSENE 10 1- 10 u 10 u 10 u 10 u 10 u 
BIS{2-ETHYLHEXYL)PHTHALATE 10 1 2 J 1 J 1 J 10 u 10 u 
DI-N-OCTYL PHTHALATE 10 1 10 u 10 u 10 u 10 u 10 u 
BENZO(B)FLUORANTHENE 10 1 10 u 10 u 10 u 10 u 10 u 
BENZO(~FLUORANTHE~E 10 1 10 u 10 u 10 u 10 u 10 u 
BENZO(A)PYRENE 10 1 10 u 10 u 10 u 10 u 10 u 
INDEN0{1 ,2,3-CD)PYRENE 10 1 10 u 10 u 10 u 10 u 10 u 
DIBENZO(A,H)ANTHRACENE 10 1 10 u 10 u 10 u 10 u 10 u 
BENZO(G,H,I)PERYLENE 10 1 10 u 10 u 10 u 10 u 10 u 

DILUTION FACTOR 1.0 1.0 1.0 1.0 1.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: RB-01-040695 
LABORATORY ID: 95200-14 

TCL SEMIVOLATILE WATERS (UG/L) 

ANALYTE CRQL MDL 

PHENOL 10 1 10 u 
BIS(2-CHLOROETHYL)ETHER 10 1 10 u 
2-CHLOROPHENOL 10 1 10 u 
1,3- DICHLOROBENZENE 10 1 10 u 
1,4-D ICHLOAOBENZENE 10 1 10 u 
1,2-DICHLOROBENZENE 10 1 10 u 
2-METHYLPHENOL 10 1 10 u 
2,2'-0XYBIS(1-CHLOROPROPANE) 10 1 10 UJ 
4-METHYLPHENOL 10 1 10 u 
N-NITROSO-DI-N-PROPYLAMINE 10 1 10 u 
HEXACHLOROETHANE 10 1 10 u 
NITROBENZENE 10 1 10 u 
ISOPHORONE 10 1 10 u 
2-NITROPHENOL 10 1 10 u 
2,4-DIMETHYLPHENOL 10 1 10 u 
BIS(2-CHLOROETHOXY)METHANE 10 1 10 u 
2,4-DICHLOROPHENOL 10 1 10 u 
1 ,2,4-TRICHLOROBENZENE 10 1 10 u 
NAPHTHALENE 10 1 10 u 
4-CHLOROANILINE 10 1 10 u 
HEXACHLOROBUTADIENE 10 1 10 u 
4-CHLOR0-3-METHYLPHENOL 10 1 10 u 
2-METHYLNAPHTHALENE 10 1 10 u 
HEXACHLOROCYCLOPENT AD IE NE 10 1 10 u 
2,4,6- TRICHLOROPHENOL 10 1 10 u 
2,4,5-TRICHLOROPHENOL 25 2.5 25 u 
2-CHLORONAPHTHALENE 10 1 10 u 
2-NITROANILINE 25 2.5 25 u 
DIMETHYL PHTHALATE 10 1 10 u 
ACENAPHTHYLENE 10 1 10 u 
2,6- D INITROTOWE NE 10 1 10 u 
3-NITROANILINE 25 2.5 25 u 
ACENAPHTHENE 10 1 10 u 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: RB-01-040695 
LABORATORY ID: 95200-14 

TCL SEMIVOLATILE WATERS (UG/L} 

ANALYTE CRQL MDL 

2,4-DINITROPHENOL 25 2.5 25 u 
4-NITROPHENOL 25 2.5 25 UJ 
DIBENZOFURAN 10 1 10 u 
2,4- D INITROTOLUE NE 10 1 10 u 
DIETHYL PHTHALATE 10 1 10 u 
4-CHLOROPHENYLPHENYLETHER 10 1 10 u 
FLUORENE 10 1 10 u 
4-NITROANILINE 25 2.5 25 u 
4,6-DINITR0-2-METHYLPHENOL 25 2.5 25 u 
N- NITROSODIPHENYLAMINE 10 1 10 u 
4-BROMOPHENYLPHENYLETHER 10 1 H) u 
HEXACHLOROBENZENE 10 1 10 UJ 
PENTACHLOROPHENOL 25 2.5 25 u 
PHENANTHRENE 10 1 10 u 
ANTHRACENE 10 1 10 u 
DI-N-BUTYL PHTHALATE 10 1 10 u 
FLUORANTHENE 10 1 10 u 
CARBAZOLE 10 1 10 u 
PYRENE 10 1 10 u 
BUTYLBENZVLPHTHALATE 10 1 10 u 
3,3' -D ICHLOROBENZIDINE 10 1 10 u 
BENZO(A)ANTHRACENE 10 1 10 u 
CHRYSENE 10 1 10 u 
BIS(2-ETHYLHEXYL)PHTHALATE 10 1 10 u 
DI-N-OCTYL PHTHALATE 10 1 10 u 
BENZO(B)FLUORANTHENE 10 1 10 u 
BENZO(~FLUORANTHENE 10 1 10 u 
BENZO(A)PYRENE 10 1 10 u 
INDEN0(1,2,3-CD)PYRENE 10 1 10 u 
DIBENZO(A,H)ANTHRACENE 10 1 10 u 
BENZO(G,H,I)PERYLENE 10 1 10 u 
DILUTION FACTOR 1.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-06-0002 SB-06-0608 SB-06-1214 SB-03-0001 SB-03-1012 
LABORATORY ID: 950200-02 950200-03 950200-04 950200-10 950200-11 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

PHENOL 300 30 340 u 330 u 350 u 350 u 370 u 
BIS(2-CHLOROETHYL)ETHER 300 30 340 u 330 u 350 u 350 u 370 u 
2-CHLOROPHENOL 300 30 340 u 330 u 350 u 350 u 370 u 
1,3- DICHLOROBENZENE 300 30 340 u 330 u 350 u 350 u 370 u 
1 ,4-DICHLOROBENZENE 300 30 340 u 330 u 350 u 350 u 370 u 
1,2-DICHLOROBENZENE 300 30 340 u 330 u 350 u 350 u 370 u 
2-METHYLPHENOL 300 30 340 u 330 u 350 u 350 u 370 u 
2,2'-0XYBIS(1-CHLOROPROPANE) 300 30 340 UJ 330 u 350 u 350 u 370 u 
4- METHYLPHENOL 300 30 340 UJ 330 u 350 u 350 u 370 u 
N-NITROSO-DI-N-PROPYLAMINE 300 30 340 u 330 u 350 u 350 u 370 u 
HEXACHLOROETHANE 300 30 340 u 330 u 350 u 350 u 370 u 
NITROBENZENE 300 30 340 UJ 330 u 350 u 350 u 370 u 
ISOPHORONE 300 30 340 u 330 u 350 u 350 u 370 u 
2-NITROPHENOL 300 30 340 u 330 u 350 u 350 u 370 u 
2,4- D IMETHYLPHENOL 300 30 340 u 330 u 350 u 350 u 370 u 
BIS(2-CHLOROETHOXY)METHANE 300 30 340 u 330 u 350 u 350 u 370 u 
2,4- D !CHLOROPHENOL 300 30 340 u 330 u 350 u 350 u 370 u 
1,2,4-TRICHLOROBENZENE 300 30 340 u 330 u 350 u 350 u 370 u 
NAPHTHALENE 300 30 340 u 330 u 350 u 350 u 370 u 
4- CHLOROANILINE 300 30 340 u 330 u 350 u 350 u 370 u 
HEXACHLOROBUTADIENE 300 30 340 u 330 UJ 350 UJ 350 UJ 370 UJ 
4-CHLOR0-3-METHYLPHENOL 300 30 340 u 330 u 350 u 350 u 370 u 
2- METHYLNAPHTHALENE 300 30 340 u 330 u 350 u 350 u 370 u 
HEXACHLOROCYCLOPENT AD IE NE 300 30 340 u 330 u 350 u 350 u 370 u 
2,4,6- TRICHLOROPHENOL 300 30 340 u 330 u 350 u 350 u 370 u 
2,4,5-TRICHLOROPHENOL 800 80 820 u 810 u 850 u 850 u 890 u 
2-CHLORONAPHTHALENE 300 30 340 u 330 u 350 u 350 u 370 u 
2-NITROANILINE 800 80 820 UJ 810 u 850 u 850 u 890 u 
DIMETHYL PHTHALATE 300 30 340 u 330 u 350 u 350 u 370 u 
ACENAPHTHYLENE 300 30 340 u 330 u 350 u 350 u 370 u 
2,6-DINITROTOLUENE 300 30 340 u 330 u 350 u 350 u 370 u 
3- NITROANILINE 800 80 820 UJ 810 UJ 850 UJ 850 UJ 890 UJ 
ACENAPHTHENE 300 30 340 u 330 u 350 u 350 u 370 u 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-06-0002 SB-06-0608 SB-06-1214 SB-03-0001 SB-03-1012 
LABORATORY ID: 950200-02 950200-03 950200-04 950200-10 950200-11 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

2,4- DINITROPHENOL 800 80 820 UJ 810 UJ 850 UJ 850 UJ 890 UJ 
4-NITROPHENOL 800 80 820 u 810 UJ 850 UJ 850 UJ 890 UJ 
DIBENZOFURAN 300 30 340 u 330 u 350 u 350 u 370 u 
2,4- D INITROTOWE NE 300 30 340 u 330 u 350 u 350 u 370 u 
DIETHYL PHTHALATE 300 30 340 u 330 u 350 u 350 u 370 u 
4-CHLOROPHENYLPHENYLETHER 300 30 340 u 330 u 350 u 350 u 370 u 
FLUORENE 300 30 340 u 330 u 350 u 350 u 370 u 
4-NITROANILINE 800 80 820 UJ 810 UJ 850 UJ 850 UJ 890 UJ 
4,6- D INITRO- 2- METHYLPHE NOL 800 80 820 UJ 810 UJ 850 UJ 850 UJ 890 UJ 
N-NITROSODIPHENYLAMINE 300 30 340 u 330 u 350 u 350 u 370 u 
4-BROMOPHENYLPHENYLETHER 300 30 340 u 330 u 350 u 350 u 370 u 
HEXACHLOROBENZENE 300 30 340 u 330 UJ 350 UJ 350 UJ 370 UJ 
PENTACHLOROPHENOL 800 80 820 u 810 UJ 850 UJ 850 UJ 890 UJ 
PHENANTHRENE 300 30 340 u 330 u 350 u 350 u 370 u 
ANTHRACENE 300 30 340 u 330 u 350 u 350 u 370 u 
DI-N-BUTYL PHTHALATE 300 30 340 u 330 u 350 u 350 u 370 u 
FLUORANTHENE 300 30 340 u 330 u 350 u 350 u 370 u 
CARBAZOLE 300 30 340 UJ 330 u 350 u 350 u 370 u 
PYRENE 300 30 340 u 330 u 350 u 350 u 370 u 
BUTYLBENZVLPHTHALATE 300 30 340 u 330 u 350 u 350 u 370 u 
3,3'- D ICHLOROBENZID INE 300 30 340 UJ 330 UJ 350 UJ 350 UJ 370 UJ 
BENZO(A)ANTHRACENE 300 30 340 u 330 u 350 u 350 u 370 u 
CHRYSENE 300 30 340 u 330 u 350 u 350 u 370 u 
BIS(2-ETHYLHEXYL)PHTHALATE 300 30 340 u 330 u 350 u 350 u 370 u 
DI-N-OCTYL PHTHALATE 300 30 340 u 330 u 350 u 350 u 370 u 
BENZO~)FLUORANTHENE 300 30 340 u 330 u 350 u 350 u 370 u 
BENZO(~FLUORANTHE~E 300 30 340 u 330 u 350 u 350 u 370 u 
BENZO(A)PYRENE 300 30 340 u 330 u 350 u 350 u 370 u 
INDEN0(1,2,3- CD)PYRENE 300 30 340 u 330 u 350 u 350 u 370 u 
DIBENZO(A,H)ANTHRACENE 300 30 340 u 330 u 350 u 350 u 370 u 
BENZO(G,H,I)PERYLENE 300 30 340 u 330 u 350 u 350 u 370 u 

% souos: 97.0 98.0 94.0 94.0 88.0 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-03-1214 SB-05-0001 SB-05-1012 SB-05-1315 SB-04-0001 
LABORATORY ID: 950200-12 950200-15 950200-16 950200-17 950200-18 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

PHENOL 300 30 360 u 360 u 380 u 350 u 350 u 
BIS(2-CHLOROETHYL)ETHER 300 30 360 u 360 u 380 u 350 u 350 u 
2-CHLOROPHENOL 300 30 360 u 360 u 380 u 350 u 350 u 
1,3-DICHLOROBENZENE 300 30 360 u 360 u 380 u 350 u 350 u 
1,4-DICHLOROBENZENE 300 30 360 u 360 u 380 u 350 u 350 u 
1,2-DICHLOROBENZENE 300 30 360 u 360 u 380 u 350 u 350 u 
2-METHYL~HENOL 300 30 360 u 360 u 380 u 350 u 350 u 
2,2'- OXYBIS(1- CHLOROPROPANE) 300 30 360 u 360 u 380 u 350 u 350 u 
4-METHYLPHENOL 300 30 360 u 360 u 380 u 350 u 350 u 
N-NITROSO-DI-N-PROPYLAMINE 300 30 360 u 360 u 380 u 350 u 350 u 
HEXACHLOROETHANE 300 30 360 u 360 u 380 u 350 u 350 u 
NITROBENZENE 300 30 360 u 360 u 380 u 350 u 350 u 
ISOPHORONE 300 30 360 u 360 u 380 u 350 u 350 u 
2-NITROPHENOL 300 30 360 u 360 u 380 u 350 u 350 u 
2,4- D IMETHYLPHENOL 300 30 360 u 360 u 380 u 350 u 350 u 
BIS(2-CHLOROETHOXY)METHANE 300 30 360 u 360 u 380 u 350 u 350 u 
2,4-DICHLOROPHENOL 300 30 360 u 360 u 380 u 350 u 350 u 
1,2,4-TRICHLOROBENZENE 300 30 360 u 360 u 380 u 350 u 350 u 
NAPHTHALENE 300 30 360 u 360 u 380 u 350 u 350 u 
4-CHLOROANILINE 300 30 360 u 360 u 380 u 350 u 350 u 
HEXACHLOROBUTADIENE 300 30 360 UJ 360 u 380 u 350 u 350 u 
4-CHLOR0-3-METHYLPHENOL 300 30 360 u 360 u 380 u 350 u 350 u 
2- METHYLNAPHTHALENE 300 30 360 u 360 u 380 u 350 u 350 u 
HEXACHLOROCYCLOPENT AD IE NE 300 30 360 u 360 UJ 380 UJ 350 UJ 350 UJ 
2,4,6- TRICHLOROPHENOL 300 30 360 u 360 u 380 u 350 u 350 u 
2,4,5-TRICHLOROPHENOL 800 80 880 u 870 u 920 u 850 u 840 u 
2- CHLORONAPHTHALENE 300 30 360 u 360 u 380 u 350 u 350 u 
2-NITROANILINE 800 80 880 u 870 u 920 u 850 u 840 u 
DIMETHYL PHTHALATE 300 30 360 u 360 u 380 u 350 u 350 u 
ACENAPHTHYLENE 300 30 360 u 360 u 380 u 350 u 350 u 
2,6-D INITROTOWE NE 300 30 360 u 360 u 380 u 350 u 350 u 
3- NITROANILINE 800 80 880 UJ 870 u 920 u 850 u 840 u 
ACENAPHTHENE 300 30 360 u 360 u 380 u 350 u 350 u 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB WATERS (UG/L) 

ANALYTE 

AROCLOR-1 016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

CRQL 

1 
2 
1 
1 
1 
1 
1 

DILUTION FACTOR: 

MDL 

0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

RB-01-040695 
950200-14 

1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

1.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-03-0001 SB-03-1012 SB-03-1214 SB-04-0001 SB-05-0001 
LABORATORY ID: 950200-10 950200-11 950200-12 950200-18 950200-15 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL IDL 

ALUMINUM 40 2.6 2590 5210 2490 3490 3700 
ANTIMONY 12 10 8.8 u 8.6 u 8.4 u 9.4 u 8.8 u 
ARSENIC 2 0.4 5.8 2.3 0.78 3.4 2.5 
BARIUM 40 1.8 201 27.7 12.0 67.3 37.5 
BERYLLIUM 1 0.2 0.21 J 0.29 J 0.22 J 0.23 J 0.26 J 
CADMIUM 1 0.6 2.6 u 0.52 UJ 0.51 UJ 0.57 UJ 0.53 UJ 
CALCIUM 1000 20 4260 25200 4710 6400 9790 
CHROMIUM 2 1.0 13.4 11.4 6.1 u 10.2 15.9 
COBALT 10 1.8 6.9 4.8 3.1 5.3 4.9 
COPPER 5 1.2 13.9 J 9.9 J 6.8 J 14.7 J 21.4 
IRON 20 0.6 14600 11400 6260 11700 10400 
LEAD 0.6 0.4 7.6 3.5 1.7 J 9.0 32.6 
MAGNESIUM 1000 20.0 1880 8540 2070 2920 4410 
MANGANESE 3 1.0 2490 297 177 638 442 
MERCURY 0.1 0.05 0.05 u 0.05 u 0.05 u 0.04 u 0.05 u 
NICKEL 8 1.8 14.7 J 11.8 u 6.7 u 12.4 u 13.6 u 
POTASSIUM 1000 20 268 862 347 382 413 
SELENIUM 1 0.8 0.71 u 0.69 u 0.68 u 0.75 u 0.71 u 
SILVER 2 1.0 0.88 u 0.86 u 0.84 u 0.94 u 0.88 u 
SODIUM 1000 20.0 259 175 92.8 u 180 145 
THALLIUM 2 1.0 0.88 u 0.86 u 0.84 u 0.94 u 0.88 u 
VANADIUM 10 1.0 10.1 25.2 14.1 13.7 15.9 
ZINC 4 1.0 26.4 24.2 11.6 19.4 22.9 
CYANIDE 1 1.0 1.1 1.2 u 1.1 u 1.1 u 1.1 u 

%SOLIDS: 94.4 86.7 91.1 93.9 87.7 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-05-1012 SB-05-1315 SB-06-0002 SB-06-0608 SB-06-1214 
LABORATORY ID: 950200-16 950200-17 950200-02 950200-03 950200-04 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL IDL 

ALUMINUM 40 2.6 4210 2540 2790 2040 1700 
ANTIMONY 12 10 9.5 u 8.6 u 8.9 u 8.6 u 8.4 u 
ARSENIC 2 0.4 2.0 0.78 4.5 0.94 0.46 
BARIUM 40 1.8 25.5 8.3 u 21.9 6.8 u 6.6 u 
BERYLLIUM 1 0.2 0.31 J 0.20 J 0.25 J 0.20 J 0.17 J 
CADMIUM 1 0.6 0.57 UJ 0.52 UJ 0.54 UJ 0.52 UJ 0.50 UJ 
CALCIUM 1000 20 30600 4520 19100 7280 3490 
CHROMIUM 2 1.0 9.8 u 5.9 u 27.9 4.4 u 4.8 u 
COBALT 10 1.8 4.3 3.2 7.2 3.1 2.2 
COPPER 5 1.2 10.0 J 7.0 J 9.6 J 6.4 J 4.8 J 
IRON 20 0.6 9960 6520 8570 4810 3920 
LEAD 0.6 0.4 3.4 1.3 J 2.6 1.2 J 1.1 J 
MAGNESIUM 1000 20.0 11500 2140 6630 1900 1480 
MANGANESE 3 1.0 316 107 246 71.3 79.7 
MERCURY 0.1 0.05 0.05 u 0.05 u 0.05 u 0.05 u 0.04 u 
NICKEL 8 1.8 10.4 u 8.3 u 12.9 u 6.9 u 5.5 u 
POTASSIUM 1000 20 748 240 285 209 198 
SELENIUM 1 0.8 0.76 u 0.69 u 0.71 u 0.69 u 0.67 u 
SILVER 2 1.0 0.95 u 0.86 u 0.89 u 0.86 u 0.84 u 
SODIUM 1000 20.0 162 95.0 u 128 67.2 u 70.6 u 
THALLIUM 2 1.0 0.95 u 0.86 u 0.89 u 0.86 u 0.84 u 
VANADIUM 10 1.0 20.7 12.4 11.3 9.3 9.4 
ZINC 4 1.0 21.7 12.1 15.2 9.9 7.8 u 
CYANIDE 1 1.0 1.1 u 1.0 u 1.0 u 1.0 u 1.1 u 

%SOLIDS: 87.3 96.2 95.7 97.8 92.5 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: FB-01-040495 FB-02-040495 GW-03 RB-01-040495 RB-01-040595 
LABORATORY ID: 950200-05 950200-06 950200-20 950200-07 950200-09 

TAL METAL WATERS (UG/L) 

ANALYTE CRDL IDL 

ALUMINUM 200 13 13.0 u 16.8 u 8450 13.0 u 13.0 u 
ANTIMONY 60 50 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 
ARSENIC 10 2 2.0 u 2.0 u 3.9 2.0 u 2.0 u 
BARIUM 200 9 9.0 u 9.0 u 137 9.0 u 9.0 u 
BERYLLIUM 5 1 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
CADMIUM 5 3 3.0 UJ 3.0 UJ 5.6 u 3.0 UJ 3.0 UJ 
CALCIUM 5000 100 152 u 144 u 144000 131 u 127 u 
CHROMIUM 10 5 5.0 u 5.0 u 28.9 u 5.0 u 5.0 u 
COBALT 50 9 9.0 u 9.0 u 12.7 9.0 u 9.0 u 
COPPER 25 6 6.0 u 6.0 u 43.1 J 6.0 u 6.0 u 
IRON 100 3 7.4 u 13.4 u 15300 3.0 u 7.8 u 
LEAD 3 2 2.0 u 2.0 u 5.1 J 2.0 u 2.0 u 
MAGNESIUM 5000 100 100 u 100 u 42100 100 u 100 u 
MANGANESE 15 5 5.0 u 5.0 u 862 5.0 u 5.0 u 
MERCURY 0.2 0.1 0.13 u 0.13 u 0.10 u 0.13 u 0.13 u 
NICKEL 40 9 9.0 u 9.0 u 38.9 u 9.0 u 9.0 u 
POTASSIUM 5000 100 100 u 100 u 6430 100 u 100 u 
SELENIUM 5 4 4.0 u 4.0 u 33.3 4.0 u 4.0 u 
SILVER 10 5 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 
SODIUM 5000 100 220 u 253 u 9960 203 u 1.88 u 
THALLIUM 10 5 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 
VANADIUM 50 5 5.0 u 5.0 u 33.7 5.0 u 5.0 u 
ZINC 20 5 5.1 u 7.2 u 31.8 u 5.0 u 17.8 u 
CYANIDE 10 10 10.0 u 10.0 u 10.0 u 10.0 u 10.0 u 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: RB-01-040695 
LABORATORY ID: 950200-14 

TAL METAL WATERS (UG/L) 

ANALYTE CRDL IDL 

ALUMINUM 200 13 13.0 u 
ANTIMONY 60 50 50.0 u 
ARSENIC 10 2 2.0 u 
BARIUM 200 9 9.0 u 
BERYLLIUM 5 1 1.0 u 
CADMIUM 5 3 3.0 UJ 
CALCIUM 5000 100 129 u 
CHROMIUM 10 5 5.0 u 
COBALT 50 9 9.0 u 
COPPER 25 6 6.0 u 
IRON 100 3 4.4 u 
LEAD 3 2 2.0 u 
MAGNESIUM 5000 100 100 u 
MANGANESE 15 5 5.0 u 
MERCURY 0.2 0.1 0.12 u 
NICKEL 40 9 9.0 u 
POTASSIUM 5000 100 100 u 
SELENIUM 5 4 4.0 u 
SILVER 10 5 5.0 u 
SODIUM 5000 100 184 u 
THALLIUM 10 5 5.0 u 
VANADIUM 50 5 5.0 u 
ZINC 20 5 5.7 u 
CYANIDE 10 10 10.0 u 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: FB-01-040495 FB-02-040495 RB-01-040495 RB-01-040595 RB-01-040695 
LABORATORY ID: 951200-05 951200-06 951200-07 951200-09 951200-14 

TAL METAL WATERS, DISSOLVED (UG/L) 

ANALYTE CRDL IDL 

ALUMINUM 200 13 13.0 u 13.0 u 13.0 u 16.8 u 13.0 u 
ANTIMONY 60 50 50.0 u 50.0 u 50.0 u 50.0 u 50.0 u 
ARSENIC 10 2 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
BARIUM 200 9 9.0 u 9.0 u 9.0 u 9.0 u 9.0 u 
BERYLLIUM 5 1 1.0 u 1.0 u 1.0 u 1.0 u 1.0 u 
CADMIUM 5 3 3.0 UJ 3.0 UJ 3.0 UJ 3.0 UJ 3.0 UJ 
CALCIUM 5000 100 136 u 137 u 169 u 175 u 159 u 
CHROMIUM 10 5 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 
COBALT 50 9 9.0 u 9.0 u 9.0 u 9.0 u 9.0 u 
COPPER 25 6 6.0 u 6.0 u 6.0 u 6.0 u 6.0 u 
IRON 100 3 15.5 u 6.3 u 6.0 u 14.0 u 4.1 u 
LEAD 3 2 2.0 u 2.0 u 2.0 u 2.0 u 2.0 u 
MAGNESIUM 5000 100 100 u 100 u 100 u 100 u 100 u 
MANGANESE 15 5 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 
MERCURY 0.2 0.1 0.13 u 0.13 u 0.13 u 0.13 u 0.13 u 
NICKEL 40 9 9.0 u 9.0 u 9.0 u 9.0 u 9.0 u 
POTASSIUM 5000 100 100 u 100 u 100 u 100 u 100 u 
SELENIUM 5 4 4.0 u 4.0 u 4.0 u 4.0 u 4.0 u 
SILVER 10 5 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 
SODIUM 5000 100 246 u 310 u 255 u 244 u 295 u 
THALLIUM 10 5 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 
VANADIUM 50 5 5.0 u 5.0 u 5.0 u 5.0 u 5.0 u 
ZINC 20 5 5.6 5.0 u 8.4 5.0 u 5.0 u 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: GW-03-F RB-01-040795F RB-01-041095F RB-01-041195F 
LABORATORY ID: 953200-21 953200-23 953200-33 953200-34 

TAL METAL WATERS, DISSOLVED (UG/L) 

ANALYTE CRDL IDL 

ALUMINUM 200 13 35.0 u 40.6 u 23.5 u 32.1 u 
ANTIMONY 60 50 50.0 u 50.0 u 50.0 u 50.0 u 
ARSENIC 10 2 2.0 u 2.0 u 2.0 u 2.0 u 
BARIUM 200 9 47.1 u 9.0 u 9.0 u 9.0 u 
BERYLLIUM 5 1 1.0 u 1.0 u 1.0 u 1.0 u 
CADMIUM 5 3 3.0 u 3.2 u 3.5 u 4.1 u 
CALCIUM 5000 100 153000 167 u 237 u 129 u 
CHROMIUM 10 5 5.0 u 5.6 u 5.0 u 5.0 u 
COBALT 50 9 9.0 u 9.0 u 9.0 u 9.0 u 
COPPER 25 6 6.0 u 6.0 u 6.0 u 6.0 u 
IRON 100 3 41.1 u 27.3 u 27.2 u 28.3 u 
LEAD 3 2 2.0 u 2.0 u 2.0 u 2.0 u 
MAGNESIUM 5000 100 42600 100 u 100 u 100 u 
MANGANESE 15 5 199 5.0 u 5.0 u 5.0 u 
MERCURY 0.2 0.1 0.13 u 0.13 u 0.13 u 0.14 u 
NICKEL 40 9 9.0 u 9.0 u 9.0 u 9.0 u 
POTASSIUM 5000 100 5480 100 u 100 u 100 u 
SELENIUM 5 4 36.7 4.0 u 4.0 u 4.0 u 
SILVER 10 5 5.0 u 5.0 u 5.0 u 5.0 u 
SODIUM 5000 100 11500 352 u 355 u 321 u 
THALLIUM 10 5 5.0 u 5.0 u 5.0 u 5.0 u 
VANADIUM 50 5 5.0 u 5.0 u 5.0 u 5.0 u 
ZINC 20 5 5.0 u 5.0 u 13.9 u 5.0 u 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: DUP-03-F GW-01-F GW-02-F RB-01-041295-F 
LABORATORY ID: 954200-51 954200-47 954200-49 954200-45 

TAL METAL WATERS, DISSOLVED (UGIL) 

ANALYTE CRDL IDL 

ALUMINUM 200 13 44.0 u 46.5 u 370 57.8 u 
ANTIMONY 60 50 50.0 u 50.0 u 50.0 u 50.0 u 
ARSENIC 10 2 2.0 u 4.9 2.0 u 2.0 u 
BARIUM 200 ·g ,. 

89.9 147 100 9.0 u 
BERYLLIUM 5 1 1.0 u 1.0 u 1.0 u 1.0 u 
CADMIUM 5 3 3.0 u 6.1 u 6.0 u 3.5 u 
CALCIUM 5000 100 194000 91500 182000 145 u 
CHROMIUM 10 5 5.0 u 5.0 u 5.0 u 5.0 u 
COBALT 50 9 9.0 u 12.2 9.0 u 9.0 u 
COPPER 25 6 21.1 23.6 18.8 6.0 u 
IRON 100 3 44.7 u 50.5 u 348 61.7 u 
LEAD 3 2 2.0 u 2.0 u 2.0 u 2.0 u 
MAGNESIUM 5000 100 58500 30200 55500 100 u 
MANGANESE 15 5 947 201 890 5.0 u 
MERCURY 0.2 0.1 0.13 u 0.14 u 0.14 u 0.16 u 
NICKEL 40 9 9.0 u 20.9 u 15.4 u 9.0 u 
POTASSUM 5000 100 4640 5730 4610 100 u 
SELENIUM 5 4 4.0 u 4.0 u 4.0 u 4.0 u 
SILVER 10 5 5.0 u 5.0 u 5.0 u 5.0 u 
SODIUM 5000 100 9640 90800 9010 316 u 
THALLIUM 10 5 5.0 u 5.0 u 5.0 u 5.0 u 
VANADIUM 50 5 5.0 u 5.0 u 5.0 u 5.0 u 
ZINC 20 5 5.0 u 5.0 u 5.0 u 6.9 u 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-07-1416 SB-07-2830 
LABORATORY ID: 954200-41 954200-42 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL IDL 

ALUMINUM 40 2.6 3940 1940 
ANTIMONY 12 10 10.1 u 10.0 u 
ARSENIC 2 0.4 2.8 0.84 
BARIUM 40 1.8 47.4 8.6 u 
BERYLLIUM 1 0.2 0.21 J 0.20 u 
CADMIUM 1 0.6 0.60 u 0.60 u 
CALCIUM 1000 20 31900 4880 
CHROMIUM 2 1.0 10.2 u 5.6 u 
COBALT 10 1.8 5.4 2.4 
COPPER 5 1.2 9.2 u 6.1 u 
IRON 20 0.6 9270 5120 
LEAD 0.8 0.4 5.2 1.6 J 
MAGNESIUM 1000 20.0 11200 1850 
MANGANESE 3 1.0 406 91.5 
MERCURY 0.1 0.05 0.05 u 0.06 u 
NICKEL 8 1.8 13.0 u 7.0 u 
POTASSR.JM 1000 20 1130 251 
SELENIUM 1 0.8 0.81 u 0.80 u 
SILVER 2 1.0 1.0 u 1.0 u 
SODIUM 1000 20.0 337 81.8 
THALLIUM 2 1.0 1.0 u 1.0 u 
VANADIUM 10 1.0 15.2 12.0 
ZINC 4 1.0 29.5 7.9 u 
CYANIDE 1 1.0 1.1 u 1.1 u 

%SOUDS: 85.5 82.1 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: DUP-03 GW-01 GW-02 RB-01-041295 
LABORATORY ID: 954200-50 954200-46 954200-48 954200-44 

TAL METAL WATERS (UGIL) 

ANALYTE CRDL IDL 

ALUMINUM 200 13 6280 19400 8500 149 u 
ANTIMONY 60 50 50.0 u 50.0 u 50.0 u 50.0 u 
ARSENIC 10 2 3.8 11.0 4.2 2.0 u 
BARIUM 200 9 142 380 154 11.8 u 
BERYLLIUM 5 1 1.0 u 1.0 u 1.0 u 1.0 u 
CADMIUM 5 3 3.0 u 3.7 u 3.0 u 3.5 u 
CALCIUM 5000 100 187000 132000 215000 139 u 
CHROMIUM 10 5 25.1 u 286 24.4 u 5.0 u 
COBALT 50 9 10.6 23.8 12.2 9.0 u 
COPPER 25 6 24.9 u 172 28.7 u 9.1 
IRON 100 3 10400 27000 14100 170 
LEAD 3 2 2.3 J 10.0 2.3 J 2.0 u 
MAGNESIUM 5000 100 57000 47900 65700 371 
MANGANESE 15 5 1250 993 1520 5.0 u 
MERCURY 0.2 0.1 0.13 u 0.14 u 0.14 u 0.13 u 
NICKEL 40 9 24.3 u 63.6 u 24.9 u 9.0 u 
POTASSUM 5000 100 5470 9430 6610 133 u 
SELENIUM 5 4 4.0 u 4.0 u 4.0 u 4.0 u 
SILVER 10 5 5.0 u 5.0 u 5.0 u 5.0 u 
SODIUM 5000 100 8950 89100 10100 248 u 
THALLIUM 10 5 5.0 u 5.0 u 5.0 u 5.0 u 
VANADIUM 50 5 22.6 53.9 30.4 5.0 u 
ZINC 20 5 26.1 u 159 36.8 u 5.0 u 
CYANIDE 10 10 10.0 u 291 10.0 u 10.0 u 



CTO 21<4, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: DUP-01 DUP-02 SB-01-0001 SB-01-0608 SB-01-1416 
LABORATORY ID: 952200-31 952200-39 952200-28 952200-29 952200-30 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL IDL 

ALUMINUM <40 2.6 3660 498 4820 2550 5450 
ANTIMONY 12 10.0 8.9 UJ 9.4 u 8.8 UJ 7.8 UJ 8.9 UJ 
ARSENIC 2 0.40 4.1 0.32 u 2.1 1.4 2.6 
BARIUM 40 1.8 37.0 13.8 32.6 16.4 55.2 
BERYLLIUM 1 0.20 0.29 J 0.16 u 0.18 u 0.16 u 0.23 J 
CADMIUM 1 0.60 0.53 u 0.79 u 0.53 u 0.47 u 0.53 u 
CALCIUM 1000 20.0 17400 768 14100 5780 26300 
CHROMIUM 2 1.0 19.5 73.6 11.9 8.6 u 15.9 
COBALT 10 1.8 3.7 1.5 u 5.4 4.1 5.1 
COPPER 5 1.2 14.6 J 17.9 13.0 J 4.2 J 11.8 J 
IRON 20 0.60 13400 2430 10400 7200 11100 
LEAD 0.6 0.40 6.1 175 6.0 3.9 3.9 
MAGNESIUM 1000 20.0 5800 153 4700 4060 11400 
MANGANESE 3 1.0 364 J 31.2 J 307 J 122 J 327 J 
MERCURY 0.1 0.05 0.04 u 0.04 u 0.04 u 0.04 u 0.05 u 
NICKEL 8 1.8 19.7 J 4.6 u 19.6 J 7.4 u 20.5 J 
POTASSIUM 1000 20.0 417 157 550 403 963 
SELENIUM 1 0.80 0.71 UJ 0.64 UJ 0.71 UJ 0.62 UJ 0.71 UJ 
SILVER 2 1.0 0.89 u 0.81 u 0.88 u 0.78 u 0.89 u 
SODIUM 1000 20.0 316 86.0 333 194 314 
THALLIUM 2 1.0 0.89 u 0.81 u 0.88 u 0.78 u 0.89 u 
VANADIUM 10 1.0 17.6 2.3 15.2 9.2 23.4 
ZINC 4 1.0 19.0 8.9 u 21.4 13.0 26.1 
CYANIDE 1 1.0 0.94 u 90.4 0.99 u 1.0 u 2.9 

"'SOLIDS: 94.0 96.9 94.4 96.7 86.3 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-02-0001 SB-02-0204 SB-02-0406 SB-04-1012 SB-04-1214 
LABORATORY ID: 952200-35 952200-36 952200-37 952200-26 952200-27 

TAL METAL SOILS (MG/KG) 

ANALYTE CRDL IDL 

ALUMINUM 40 2.6 3310 525 2220 5310 2440 
ANTIMONY 12 10.0 8.0 UJ 8.6 UJ 9.7 UJ 9.6 UJ 8.7 UJ 
ARSENIC 2 0.40 2.1 0.42 0.94 2.9 1.1 
BARIUM 40 1.8 28.1 19.5 36.2 29.9 9.9 u 
BERYLLIUM 1 0.20 0.19 J 0.17 u 0.19 u 0.22 J 0.17 u 
CADMIUM 1 0.60 1.8 u 1.0 u 3.7 u 0.58 u 0.70 u 
CALCIUM 1000 20.0 12100 882 7910 24300 13900 
CHROMIUM 2 1.0 20.0 72.3 618 13.2 12.7 
COBALT 10 1.8 4.0 1.5 u 2.2 5.1 5.1 
COPPER 5 1.2 14.9 J 24.9 54.5 10.3 J 8.5 J 
IRON 20 0.60 8990 2990 14200 11400 6920 
LEAD 0.6 0.40 12.1 215 231 4.0 2.2 
MAGNESIUM 1000 20.0 5080 211 3970 9510 7660 
MANGANESE 3 1.0 403 J 61.3 J 103 J 302 J 152 J 
MERCURY 0.1 0.05 0.04 u 0.05 u 0.04 u 0.05 u 0.05 u 
NICKEL 8 1.8 27.4 7.9 u 15.3 J 13.8 u 14.0 u 
POTASSIUM 1000 20.0 380 147 466 1000 276 
SELENIUM 1 0.80 0.64 UJ 0.69 UJ 0.78 UJ 0.77 UJ 0.70 UJ 
SILVER 2 1.0 0.80 u 0.86 u 0.97 u 0.96 u 0.87 u 
SODIUM 1000 20.0 142 103 280 177 84.2 
THALLIUM 2 1.0 0.80 u 0.86 u 0.97 u 0.96 u 0.87 u 
VANADIUM 10 1.0 12.0 2.0 7.2 24.8 12.5 
ZINC 4 1.0 24.9 8.5 u 28.6 23.2 11.9 
CYANIDE 1 1.0 0.89 u 79.0 140 1.1 u 1.1 u 
%SOLIDS: 96.6 96.4 90.9 85.9 90.3 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-07-0406 
LABORATORY ID: 952200-40 

TAL METAL SOILS (MGIKG) 

ANALYTE CRDL IDL 

ALUMINUM 40 2.6 1090 
ANTIMONY 12 10.0 8.4 UJ 
ARSENIC 2 0.40 0.50 
BARIUM 40 1.8 30.7 
BERYLLIUM 1 0.20 0.17 u 
CADMIUM 1 0.60 3.1 u 
CALCIUM 1000 20.0 1080 
CHROMIUM 2 1.0 175 
COBALT 10 1.8 1.6 
COPPER 5 1.2 57.7 
IRON 20 0.60 7620 
LEAD 0.6 0.40 515 
MAGNESIUM 1000 20.0 286 
MANGANESE 3 1.0 38.3 J 
MERCURY 0.1 0.05 0.04 u 
NICKEL 8 1.8 6.7 u 
POTASSPJM 1000 20.0 210 
SELENIUM 1 0.80 0.67 UJ 
SILVER 2 1.0 0.84 u 
SODIUM 1000 20.0 262 
THALLIUM 2 1.0 0.84 u 
VANADIUM 10 1.0 4.9 
ZINC 4 1.0 21.8 
CYANIDE 1 1.0 148 

% souos: 94.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: RB-01-040795 RB-01-041095 RB-01-041195 
LABORATORY ID: 952200-22 952200-33 952200-34 

TAL METAL WATERS (UG/L) 

ANALYTE CRDL IDL 

ALUMINUM 200 13 49.8 u 53.8 u 19.5 u 
ANTIMONY 60 50 50.0 u 50.0 u 50.0 u 
ARSENIC 10 2 2.0 u 2.0 u 2.0 u 
BARIUM 200 9 9.0 u 9.0 u 9.0 u 
BERYLLIUM 5 1 1.0 u 1.0 u 1.0 u 
CADMIUM 5 3 3.0 u 5.2 u 3.0 u 
CALCIUM 5000 100 172 u 152 u 135 u 
CHROMIUM 10 5 5.0 u 7.0 u 5.0 u 
COBALT 50 9 9.0 u 9.0 u 9.0 u 
COPPER 25 6 6.0 u 6.0 u 6.0 u 
IRON 100 3 43.2 u 43.9 u 28.6 u 
LEAD 3 2 2.0 u 2.0 u 2.0 u 
MAGNESIUM 5000 100 100 u 100 u 100 u 
MANGANESE 15 5 5.0 u 5.0 u 5.0 u 
MERCURY 0.2 0.1 0.13 u 0.13 u 0.13 u 
NICKEL 40 9 9.0 u 9.0 u 9.0 u 
POTASSIUM 5000 100 103 u 100 u 100 u 
SELENIUM 5 4 4.0 u 4.0 u 4.0 u 
SILVER 10 5 5.0 u 5.0 u 5.0 u 
SODIUM 5000 100 259 u 296 u 256 u 
THALLIUM 10 5 5.0 u 5.0 u 5.0 u 
VANADIUM 50 5 5.0 u 5.0 u 5.0 u 
ZINC 20 5 5.0 u 5.0 u 5.0 u 
CYANIDE 10 10 10.0 u 10.0 u 10.0 u 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-04-1012 SB-04-1214 SB-01-0001 SB-01-0608 SB-01-1416 LABORATORY ID: 950200-26 950200-27 950200-28 950200-29 950200-30 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

CHLOROMETHANE 10 2 11 u 11 u 12 u 10 u 1500 u BROMOMETHANE 10 2 11 u 11 u 12 u 10 u 1500 u VINYL CHLORIDE 10 2 11 u 11 u 12 u 10 u 1500 u CHLOROETHANE 10 2 11 u 11 u 12 u 10 UJ 1500 u METHYLENE CHLORIDE 10 2 11 u 11 u 12 u 10 u 1500 u ACETONE 10 2 41 u 19 u 24 u 10 u 1500 u CARBON DISULFIDE 10 2 11 u 11 u 12 u 10 u 1500 u 1,1- D ICHLOROETHENE 10 2 11 u 11 u 12 u 10 u 1500 u 1,1-DICHLOROETHANE 10 2 11 u 11 u 12 u 10 u 1500 u 1,2-DICHLOROETHENE (TOTAL) 10 2 11 u 11 u 8 J 10 u 1500 u CHLOROFORM 10 2 11 u 11 u 12 u 10 u 1500 u 1 ,2-DICHLOROETHANE 10 2 11 u 11 u 12 u 10 u 1500 u 2-BUTANONE 10 2 11 u 11 u 12 u 10 u 1500 u 1,1,1-TRICHLOROETHANE 10 2 11 u 11 u 12 u 10 u 1500 u CARBON TETRACHLORIDE 10 2 11 u 11 u 12 u 10 u 1500 u BROMODICHLOROMETHANE 10 2 11 u 11 u 12 u 10 u 1500 u 1,2-DICHLOROPROPANE 10 2 11 u 11 u 12 u 10 u 1500 u CIS-1 ,3-DICHLOROPROPENE 10 2 11 u 11 u 12 u 10 u 1500 u TRICHLOROETHENE 10 2 15 66 *640 J 14 *55000 DIB ROMOCHLOROMETHANE 10 2 11 u 11 u 12 u 10 u 1500 u 1,1 ,2-TRICHLOROETHANE 10 2 11 u 11 u 12 u 10 u 1500 u BENZENE 10 2 11 u 11 u 12 u 10 u 1500 u TRANS-1,3-DICHLOROPROPENE 10 2 11 UJ 11 UJ 12 UJ 10 u 1500 u BROMOFORM 10 2 11 u 11 u 12 u 10 u 1500 u 4-METHYL-2-PENTANONE 10 2 11 u 11 u 12 u 10 u 1500 u 2-HEXANONE 10 2 11 u 11 u 12 u 10 UJ 1500 u TETRACHLOROETHENE 10 2 11 u 1 J 12 u 10 u 2300 1,1,2,2-TETRACHLOROETHANE 10 2 11 u 11 u 12 u 10 u 1500 u TOLUENE 10 2 11 u 11 u 1 J 10 u 1500 u CHLOROBENZENE 10 2 11 u 11 u 12 u 10 u 1500 u ETHYLBENZENE 10 2 11 u 11 u 12 u 10 u 1500 u STYRENE 10 2 11 u 11 u 12 u 10 u 1500 u XYLENE (TOTAL) 10 2 11 u 11 u 12 u 10 u 1500 u 
%SOLIDS: 93.0 90.0 81.0 96.0 86.0 DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 

• RESULT FROM DILUTION ANALYSIS 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: RB-01-040795 TB-01-041095 RB-01-041095 TB-01-041195 RB-01-041195 LABORATORY ID: 950200-22 950200-24 950200-25 950200-32 950200-34 

TCL VOLATILE WATERS (UG/L) 

ANALYTE CRQL MDL 

CHLOROMETHANE 10 2 10 UJ 10 u 10 u 10 UJ 10 u BROMOMETHANE 10 2 10 u 10 u 10 u 10 u 10 u VINYL CHLORIDE 10 2 10 u 10 u 10 u 10 u 10 u CHLOROETHANE 10 2 10 u 10 u 10 u 10 u 10 u METHYLENE CHLORIDE 10 2 10 u 10 u 10 u 10 u 10 u ACETONE 10 2 10 u 10 u 14 10 u 10 u CARBON DISULFIDE 10 2 10 u 10 u 10 u 10 u 10 u 1 ,1-DICHLOROETHENE 10 2 10 u 10 u 10 u 10 u 10 u 1, 1-DICHLOROETHANE 10 2 10 u 10 u 10 u 10 u 10 u 1 ,2-DICHLOROETHENE (TOTAL) 10 2 10 u 10 u 10 u 10 u 10 u CHLOROFORM 10 2 10 u 10 u 10 u 10 u 10 u 1 ,2-DICHLOROETHANE 10 2 10 u 10 u 10 u 10 u 10 u 2-BUTANONE 10 2 10 u 10 u 10 u 10 u 10 u 1,1, 1-TRICHLOROETHANE 10 2 10 u 10 u 10 u 10 u 10 u CARBON TETRACHLORIDE 10 2 10 u 10 u 10 u 10 u 10 u BROMODICHLOROMETHANE 10 2 10 u 10 u 10 u 10 u 10 u 1 ,2-D ICHLOROPROPANE 10 2 10 u 10 u 10 u 10 u 10 u CIS-1 ,3-DICHLOROPROPENE 10 2 10 u 10 u 10 u 10 u 10 u TRICHLOROETHENE 10 2 10 u 10 u 10 u 10 u 10 u DIB ROMOCHLOROMETHANE 10 2 10 u 10 u 10 u 10 u 10 u 1,1 ,2-TRICHLOROETHANE 10 2 10 u 10 u 10 u 10 u 10 u BENZENE 10 2 10 u 10 u 10 u 10 u 10 u TRANS-1 ,3-DICHLOROPROPENE 10 2 10 u 10 u 10 u 10 u 10 u BROMOFORM 10 2 10 u 10 u 10 u 10 u 10 u 4-METHYL-2-PENTANONE 10 2 10 UJ 10 u 10 u 10 UJ 10 u 2-HEXANONE 10 2 10 u 10 u 10 u 10 u 10 u TETRACHLOROETHENE 10 2 10 u 10 u 10 u 10 u 10 u 1,1 ,2,2-TETRACHLOROETHANE 10 2 10 u 10 u 10 u 10 u 10 u TOLUENE 10 2 10 u 10 u 10 u 10 u 10 u CHLOROBENZENE 10 2 10 u 10 u 10 u 10 u 10 u ETHYLBENZENE 10 2 10 u 10 u 10 u 10 u 10 u STYRENE 10 2 10 u 10 u 10 u 10 u 10 u XYLENE (TOTAL) 10 2 10 u 10 u 10 u 10 u 10 u 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: DUP-01 SB-02- 0001 SB-02-0204 SB-02-0406 SB-02-0608 
LABORATORY ID: 950200-31 950200-35 950200-36 950200-37 950200-38 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

CHLOROMETHANE 10 2 12 u 11 UJ 11 UJ 11 UJ 11 UJ 
BROMO METHANE 10 2 12 u 11 u 11 u 11 u 11 u 
VINYL CHLORIDE 10 2 12 u 11 UJ 11 UJ 11 UJ 11 UJ 
CHLOROETHANE 10 2 12 UJ 11 u 11 u 11 u 11 u 

. METHYLENE CHLORIDE 10 2 12 u 11 u 11 u 11 u 11 u 
ACETONE 10 2 110 u 31 u 26 u 66 u 460 J 
CARBON DISULFIDE 10 2 12 u 11 u 11 u 11 u 11 u 
1,1-D ICHLOROETHENE 10 2 12 u 11 u 11 u 11 u 11 u 
1, 1-DICHLOROETHANE 10 2 12 u 11 u 11 u 11 u 11 u 
1,2-DICHLOROETHENE (TOTAL) 10 2 12 u 11 u 11 u 11 u 11 u 
CHLOROFORM 10 2 12 u 11 u 11 u 11 u 11 u 
1 ,2-DICHLOROETHANE 10 2 12 u 11 u 11 u 11 u 11 u 
2-BUTANONE 10 2 12 u 11 UJ 11 UJ 3 J 4 J 
1,1, 1-TRICHLOROETHANE 10 2 12 u 11 u 11 u 11 u 11 u 
CARBON TETRACHLORIDE 10 2 12 u 11 u 11 u 11 u 11 u 
BROMODICHLOROMETHANE 10 2 12 u 11 u 11 u 11 u 11 u 
1 ,2-D ICHLOROPROPANE 10 2 12 u 11 u 11 u 11 u 11 u 
CIS-1 ,3-DICHLOROPROPENE 10 2 1~ u 11 u 11 u 11 u 11 u 
TRICHLOROETHENE 10 2 12 J 130 71 *770 J *690 J 
D IB ROMOCHLOROMETHANE 10 2 12 u 11 u 11 u 11 u 11 u 
1,1 ,2-TRICHLOROETHANE 10 2 12 u 11 u 11 u 9 J 8 J 
BENZENE 10 2 12 u 11 u 11 u 11 u 11 u 
TRANS-1 ,3-DICHLOROPROPENE 10 2 12 u 11 u 11 u 11 u 11 u 
BROMOFORM 10 2 12 u 11 u 11 u 11 u 11 u 
4-METHYL-2-PENTANONE 10 2 12 u 11 UJ 11 UJ 11 UJ 11 UJ 
2-HEXANONE 10 2 12 UJ 11 u 11 u 11 u 11 u 
TETRACHLOROETHENE 10 2 12 u 11 u 90 *760 J *740 J 
1,1 ,2,2-TETRACHLOROETHANE 10 2 12 u 11 u 11 u 11 u 11 u 
TOLUENE 10 2 12 u 11 u 11 u 8 J 6 J 
CHLOROBENZENE 10 2 12 u 11 u 11 u 11 u 11 u 
ETHYLBENZENE 10 2 12 u 11 u 11 u 7 J 8 J 
STYRENE 10 2 12 u 11 u 11 u 11 u 11 u 
XYLENE (TOTAL) 10 2 12 u 11 u 4 J 48 54 

%SOLIDS: 84.0 90.0 95.0 90.0 89.0 
DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 

*RESULT FROM DILUTION ANALYSIS 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-07-0406 
LABORATORY ID: 950200-40 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

CHLOROMETHANE 10 2 53 u 
BROMOMETHANE 10 2 53 u 
VINYL CHLORIDE 10 2 53 u 
CHLOROETHANE 10 2 53 u 

. METHYLENE CHLORIDE 10 2 53 u 
ACETONE 10 2 53 u 
CARBON DISULFIDE 10 2 53 u 
1, 1-DICHLOROETHENE 10 2 53 u 
1, 1-D ICHLOROETHANE 10 2 53 u 
1 ,2-DICHLOROETHENE (TOTAL) 10 2 53 u 
CHLOROFORM 10 2 53 u 
1 ,2-DICHLOROETHANE 10 2 53 u 
2-BUTANONE 10 2 53 u 
1,1, 1-TRICHLOROETHANE 10 2 53 u 
CARBON TETRACHLORIDE 10 2 53 u 
BROMODICHLOROMETHANE 10 2 53 u 
1,2-DICHLOROPROPANE 10 2 53 u 
CIS-1 ,3-DICHLOROPROPENE 10 2 53 u 
TRICHLOROETHENE 10 2 290 
DIBROMOCHLOROMETHANE 10 2 53 u 
1,1 ,2-TRICHLOROETHANE 10 2 53 u 
BENZENE 10 2 53 u 
TRANS-1 ,3-DICHLOROPROPENE 10 2 53 u 
BROMOFORM 10 2 53 u 
4-METHYL-2-PENTANONE 10 2 53 u 
2-HEXANONE 10 2 53 u 
TETRACHLOROETHENE 10 2 120 
1,1 ,2,2- TETRACHLOROETHANE 10 2 53 u 
TOLUENE 10 2 53 u 
CHLOROBENZENE 10 2 53 u 
ETHYLBENZENE 10 2 53 u 
STYRENE 10 2 53 u 
XYLENE (TOTAL) 10 2 53 u 

%SOLIDS: 94.0 
DILUTION FACTOR: 5.0 

*RESULT FROM DILUTION ANALYSIS 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-07- 0406 
LABORATORY ID: 950200-40 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

PHENOL 300 30 350 u 
BIS(2-CHLOROETHYL)ETHER 300 30 350 u 
2-CHLOROPHENOL 300 30 350 u 
1 ,3-D ICHLOROBENZENE 300 30 350 u 

.1 ,4-DICHLOROBENZENE 300 30 350 u 
1,2-DICHLOROBENZENE 300 30 350 u 
2-METHYLPHENOL 300 30 350 u 
2,2'-0XYBIS(1-CHLOROPROPANE) 300 30 350 UJ 
4- METHYLPHENOL 300 30 350 u 
N-NITROSO-DI-N-PROPYLAMINE 300 30 350 u 
HEXACHLOROETHANE 300 30 350 u 
NITROBENZENE 300 30 350 u 
ISOPHORONE 300 30 350 u 
2-NITROPHENOL 300 30 350 u 
2,4-DIMETHYLPHENOL 300 30 350 u 
BIS(2-CHLOROETHOXY)METHANE 300 30 350 u 
2,4- D ICHLOROPHENOL 300 30 350 u 
1 ,2,4-TRICHLOROBENZENE 300 30 350 u 
NAPHTHALENE 300 30 350 u 
4-CHLOROANILINE 300 30 350 u 
HEXACHLOROBUTADIENE 300 30 350 u 
4-CHLOR0-3-METHYLPHENOL 300 30 350 u 
2-METHYLNAPHTHALENE 300 30 350 u 
HEXACHLOROCYCLOPENTADIENE 300 30 350 u 
2,4,6-TRICHLOROPHENOL 300 30 350 u 
2,4,5-TRICHLOROPHENOL 800 80 850 u 
2-CHLORONAPHTHALENE 300 30 350 u 
2-NITROANILINE 800 80 850 u 
DIMETHYL PHTHALATE 300 30 350 u 
ACENAPHTHYLENE 300 30 350 u 
2,6- D INITROTOLUENE 300 30 350 u 
3- NITROANILINE 800 80 850 u 
ACENAPHTHENE 300 30 350 u 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-07-0406 
LABORATORY ID: 950200-40 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

2,4-D INITROPHENOL BOO BO B50 u 
4-NITROPHENOL BOO BO B50 u 
DIBENZOFURAN 300 30 350 u 
2,4-D INITROTOLUENE 300 30 350 u 

. DIETHYL PHTHALATE 300 30 350 u 
·4-CHLOROPHENYLPHENYLETHER 300 30 350 u 
FLUORENE 300 30 350 u 
4-NITROANILINE 800 80 850 u 
4,6-0 INITRO- 2- METHYLPHE NOL 800 80 850 u 
N- NITRO SOD IPHENYLAMINE 300 30 350 u 
4-BROMOPHENYLPHENYLETHER 300 30 350 u 
HEXACHLOROBENZENE 300 30 350 u 
PENTACHLOROPHENOL 800 80 850 u 
PHENANTHRENE 300 30 350 u 
ANTHRACENE 300 30 350 u 
01-N-BUTYLPHTHALATE 300 30 87 J 
FLUORANTHENE 300 30 350 u 
CARBAZOLE 300 30 350 u 
PYRENE 300 30 350 u 
BUTYLBENZYLPHTHALATE 300 30 350 u 
3,3'- D ICHLOROBENZID INE 300 30 350 u 
BENZO(A)ANTHRACENE 300 30 350 u 
CHRYSENE 300 30 350 u 
BIS(2-ETHYLHEXYL)PHTHALATE 300 30 1800 
01-N-OCTYL PHTHALATE 300 30 350 u 
BENZO~)FLUORANTHENE 300 30 350 u 
BENZO(~FLUORANTHENE 300 30 350 u 
BENZO(A)PYRENE 300 30 350 u 
INDEN0(1 ,2,3-CD)PYRENE 300 30 350 u 
DIBENZO(A,H)ANTHRACENE 300 30 350 u 
BENZO(G,H,I)PERYLENE 300 30 350 u 
%SOLIDS: 94.0 
DILUTION FACTOR: 1.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: RB-01-040795 RB-01-041095 RB-01-041195 
LABORATORY ID: 950200-22 950200-33 950200-34 

TCL SEMIVOLATILE WATERS (UG/L) 

ANALYTE CRQL MDL 

PHENOL 10 1 10 u 10 u 10 u 
BIS(2-CHLOROETHYL)ETHER 10 1 10 u 10 u 10 u 
2-CHLOROPHENOL 10 1 10 u 10 u 10 u 
1,3-DICHLOROBENZENE 10 1 10 u 10 u 10 u 

.. 1,4-DICHLOROBENZENE 10 1 10 u 10 u 10 u 
1,2-DICHLOROBENZENE 10 1 10 u 10 u 10 u 
2-METHYLPHENOL 10 1 10 u 10 u 10 u 
2,2'-0XYBIS(1-CHLOROPROPANE) 10 1 10 u 10 u 10 u 
4-METHYLPHENOL 10 1 10 u 10 u 10 u 
N-NITROSO-DI-N-PROPYLAMINE 10 1 10 u 10 u 10 u 
HEXACHLOROETHANE 10 1 10 u 10 u 10 u 
NITROBENZENE 10 1 10 u 10 u 10 u 
ISOPHORONE 10 1 10 u 10 u 10 u 
2-NITROPHENOL 10 1 10 u 10 u 10 u 
2,4-D IMETHYLPHENOL 10 1 10 u 10 u 10 u 
BIS(2-CHLOROETHOXY)METHANE 10 1 10 u 10 u 10 u 
2,4-DICHLOROPHENOL 10 1 10 u 10 u 10 u 
1,2,4-TRICHLOROBENZENE 10 1 10 u 10 u 10 u 
NAPHTHALENE 10 1 10 u 10 u 10 u 
4-CHLOROANILINE 10 1 10 u 10 u 10 u 
HEXACHLOROBUTADIENE 10 1 10 u 10 u 10 u 
4-CHLOR0-3-METHYLPHENOL 10 1 10 u 10 u 10 u 
2-METHYLNAPHTHALENE 10 1 10 u 10 u 10 u 
HEXACHLOROCYCLOPENTAD IE NE 10 1 10 u 10 u 10 u 
2,4,6-TRICHLOROPHENOL 10 1 10 u 10 u 10 u 
2,4,5-TRICHLOROPHENOL 25 2.5 25 u 25 u 25 u 
2-CHLORONAPHTHALENE 10 1 10 u 10 u 10 u 
2-NITROANILINE 25 2.5 25 u 25 u 25 u 
DIMETHYL PHTHALATE 10 1 10 u 10 u 10 u 
ACENAPHTHYLENE 10 1 10 u 10 u 10 u 
2,6- D INITROTOLUE NE 10 1 10 u 10 u 10 u 
3-NITROANILINE 25 2.5 25 u 25 u 25 u 
ACENAPHTHENE 10 1 10 u 10 u 10 u 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: RB-01-040795 RB-01-041095 RB-01-041195 
LABORATORY ID: 950200-22 950200-33 950200-34 

TCL SEMIVOLATILE WATERS (UG/L) 

ANALYTE CRQL MDL 

2,4- DINITROPHENOL 25 2.5 25 u 25 UJ 25 UJ 
4-NITROPHENOL 25 2.5 25 u 25 u 25 u 
DIBENZOFURAN 10 1 10 u 10 u 10 u 
2,4-DINITROTOWENE 10 1 10 u 10 u 10 u 
DIETHYL PHTHALATE 10 1 10 u 10 u 10 u 
4-CHLOROPHENYLPHENYLETHER 10 1 10 u 10 u 10 u 
FLUORENE 10 1 10 u 10 u 10 u 
4-NITROANILINE 25 2.5 25 u 25 u 25 u 
4,6-DINITR0-2-METHYLPHENOL 25 2.5 25 u 25 u 25 u 
N-NITROSODIPHENYLAMINE 10 1 10 u 10 u 10 u 
4-BROMOPHENYLPHENYLETHER 10 1 10 u 10 u 10 u 
HEXACHLOROBENZENE 10 1 10 u 10 u 10 u 
PENTACHLOROPHENOL 25 2.5 25 u 25 u 25 u 
PHENANTHRENE 10 1 10 u 10 u 10 u 
ANTHRACENE 10 1 10 u 10 u 10 u 
Dl- N-BUTYLPHTHALATE 10 1 10 u 10 u 10 u 
FLUORANTHENE 10 1 10 u 10 u 10 u 
CARBAZOLE 10 1 10 u 10 u 10 u 
PYRENE 10 1 10 u 10 u 10 u 
BUTYLBENZYLPHTHALATE 10 1 10 u 10 u 10 u 
3,3'- D ICHLOROBENZIDINE 10 1 10 u 10 u 10 u 
BENZO(NANTHRACENE 10 1 10 u 10 u 10 u 
CHRYSENE 10 1 10 u 10 u 10 u 
BIS(2-ETHYLHEXYL)PHTHALATE 10 1 10 u 10 u 10 u 
DI-N-OCTYL PHTHALATE 10 1 10 u 10 u 10 u 
BENZO(B)FLUORANTHENE 10 1 10 u 10 u 10 u 
BENZO(~FLUORANTHENE 10 1 10 u 10 u 10 u 
BENZO(A)PYRENE 10 1 10 u 10 u 10 u 
INDEN0(1,2,3-CD)PYRENE 10 1 10 u 10 u 10 u 
DIBENZO(A,H)ANTHRACENE 10 1 10 u 10 u 10 u 
BENZO(G,H,I)PERYLENE 10 1 10 u 10 u 10 u 
DILUTION FACTOR: 1.0 1.0 1.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: DUP-01 SB-02- 0001 SB-02- 0204 SB-02- 0406 DUP-02 LABORATORY ID: 950200-31 950200-35 950200-36 950200-37 950200-39 
TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

PHENOL 300 30 340 u 340 u 330 u 700 u 340 u BIS(2-CHLOROETHYL)ETHER 300 30 340 u 340 u 330 u 700 u 340 u 2-CHLOROPHENOL 300 30 340 u 340 u 330 u 700 u 340 u 1,3- DICHLOROBENZENE 300 30 340 u 340 u 330 u 700 u 340 u ·.1 ,4-DICHLOROBENZENE 300 30 340 u 340 u 330 u 700 u 340 u 1 ,2- DICHLOROBENZENE 300 30 340 u 340 u 330 u 700 u 340 u 2-METHYLPHENOL 300 30 340 u 340 u 330 u 700 u 340 u 2,2'-0XYBIS(l-CHLOROPROPANE) 300 30 340 u 340 u 330 u 700 u 340 UJ 4-METHYLPHENOL 300 30 340 u 340 u 330 u 700 u 340 u N-NITROSO-DI-N-PROPYLAMINE 300 30 340 u 340 u 330 u 700 u 340 u HEXACHLOROETHANE 300 30 340 u 340 u 330 u 700 u 340 u NITROBENZENE 300 30 340 u 340 u 330 u 700 u 340 u ISOPHORONE 300 30 340 u 340 u 330 u 700 u 340 u 2-NITROPHENOL 300 30 340 u 340 u 330 u 700 u 340 u 2,4- D IMETHYLPHENOL 300 30 340 u 340 u 330 u 700 u 340 u BIS(2-CHLOROETHOXY)METHANE 300 30 340 u 340 u 330 u 700 u 340 u 2,4- D ICHLOROPHENOL 300 30 340 u 340 u 330 u 700 u 340 u 1 ,2,4-TRICHLOROBENZENE 300 30 340 u 340 u 330 u 700 u 340 u NAPHTHALENE 300 30 340 u 340 u 330 u 73 J 340 u 4-CHLOROANILINE 300 30 340 u 340 u 330 u 700 u 340 u HEXACHLOROBUTADIENE 300 30 340 u 340 u 330 u 700 u 340 u 4-CHLOR0-3-METHYLPHENOL 300 30 340 u 340 u 330 u 700 u 340 u 2-METHYLNAPHTHALENE 300 30 340 u 340 u 330 u 87 J 340 u HEXACHLOROCYCLOPENT AD IE NE 300 30 340 u 340 u 330 u 700 u 340 u 2,4,6-TRICHLOROPHENOL 300 30 340 u 340 u 330 u 700 u 340 u 2,4,5-TRICHLOROPHENOL 800 80 830 u 810 u 810 u 1700 u 820 u 2-CHLORONAPHTHALENE 300 30 340 u 340 u 330 u 700 u 340 u 2-NITROANILINE 800 80 830 u 810 u 810 u 1700 u 820 u DIMETHYL PHTHALATE 300 30 340 u 340 u 330 u 700 u 340 u ACENAPHTHYLENE 300 30 340 u 340 u 330 u 700 u 340 u 2,6-DINITROTOWENE 300 30 340 u 340 u 330 u 700 u 340 u 3-NITROANILINE 800 80 830 u 810 u 810 u 1700 u 820 u ACENAPHTHENE 300 30 340 u 340 u 330 u 700 u 340 u 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: DUP-01 SB-02- 0001 SB-02- 0204 SB-02-0406 DUP-02 
LABORATORY ID: 950200-31 950200-35 950200-36 950200-37 950200-39 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

2,4-D INITROPHENOL 800 80 830 u 810 u 810 u 1700 u 820 u 
4- NITROPHENOL 800 80 830 u 810 u 810 u 1700 u 820 u 
DIBENZOFURAN 300 30 340 u 340 u 330 u 78 J 340 u 
2,4-DINITROTOLUENE 300 30 340 u 340 u 330 u 700 u 340 u 
DIETHYL PHTHALATE 300 30 340 u 340 u 330 u 700 u 340 u 
4-CHLOROPHENYLPHENYLETHER 300 30 340 u 340 u 330 u 700 u 340 u 
FLUORENE 300 30 340 u 340 u 330 u 700 u 340 u 
4-NITROANILINE 800 80 830 u 810 u 810 u 1700 u 820 u 
4,6-DINITR0-2-METHYLPHENOL 800 80 830 u 810 u 810 u 1700 u 820 u 
N-NITROSODIPHENYLAMINE 300 30 340 u 340 u 330 u 700 u 340 u 
4-BROMOPHENYLPHENYLETHER 300 30 340 u 340 u 330 u 700 u 340 u 
HEXACHLOROBENZENE 300 30 340 UJ 340 UJ 330 u 700 u 340 u 
PENTACHLOROPHENOL 800 80 830 u 810 u 810 u 1700 u 820 u 
PHENANTHRENE 300 30 340 u 340 u 330 u 180 J 340 u 
ANTHRACENE 300 30 340 u 340 u 330 u 700 u 340 u 
DI-N-BUTYLPHTHALATE 300 30 340 u 340 u 330 u 140 J 340 u 
FLUORANTHENE 300 30 340 u 340 u 330 u 700 u 340 u 
CARBAZOLE 300 30 340 u 340 u 330 u 700 u 340 u 
PYRENE 300 30 340 u 340 u 52 J 100 J 50 J 
BUTYLBENlYL PHTHALATE 300 30 340 u 340 u 330 u 700 u 340 UJ 
3,3'- D ICHLOROBENZIDINE 300 30 340 UJ 340 UJ 330 u 700 u 340 UJ 
BENZO(A)ANTHRACENE 300 30 340 u 340 u 330 u 700 u 340 UJ 
CHRYSENE 300 30 340 u 340 u 330 u 700 u 340 UJ 
BIS(2-ETHYLHEXYL)PHTHALATE 300 30 700 J 56 J 920 4400 1200 J 
DI-N-OCTYL PHTHALATE 300 30 340 u 340 u 330 UJ 700 UJ 340 UJ 
BENZO(B)FLUORANTHENE 300 30 340 u 340 u 330 UJ 700 UJ 340 UJ 
BENZO(~FLUORANTHENE 300 30 340 u 340 u 330 UJ 700 UJ 340 UJ 
BENZO(A)PYRENE 300 30 340 u 340 u 330 UJ 700 UJ 340 UJ 
INDEN0(1,2,3-CD)PYRENE 300 30 340 u 340 u 330 UJ 700 UJ 340 UJ 
DIBENZO(A,H)ANTHRACENE 300 30 340 u 340 u 330 UJ 700 UJ 340 UJ 
BENZO(G,H,I)PERYLENE 300 30 340 u 340 u 330 UJ 700 UJ 340 UJ 

%SOLIDS: 95.0 98.0 98.0 94.0 97.0 
DILUTION FACTOR: 1.0 1.0 1.0 2.0 1.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-04-1012 SB-04-1214 SB-01-0001 SB-01-0608 SB-01-1416 LABORATORY ID: 950200-26 950200-27 950200-28 950200-29 950200-30 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

PHENOL 300 30 380 u 370 u 350 u 330 u 370 u BIS(2-CHLOROETHYL)ETHER 300 30 380 u 370 u 350 u 330 u 370 u 
2-CHLOROPHENOL 300 30 380 u 370 u 350 u 330 u 370 u 1,3- DICHLOROBENZENE 300 30 380 u 370 u 350 u 330 u 370 u .. 1 ,4- DICHLOROBENZENE 300 30 380 u 370 u 350 u 330 u 370 u 
1 ,2- DICHLOROBENZENE 300 30 380 u 370 u 350 u 330 u 370 u 2- METHYLPHENOL 300 30 380 u 370 u 350 u 330 u 370 u 
2,2'-0XYBIS(1-CHLOROPROPANE) 300 30 380 u 370 u 350 u 330 u 370 u 
4- METHYLPHENOL 300 30 3BO u 370 u 350 u 330 u 370 u 
N-NITROSO-DI-N-PROPYLAMINE 300 30 3BO u 370 u 350 u 330 u 370 u HEXACHLOROETHANE 300 30 380 u 370 u 350 u 330 u 370 u 
NITROBENZENE 300 30 3BO u 370 u 350 u 330 u 370 u ISOPHORONE 300 30 380 u 370 u 350 u 330 u 370 u 2-NITROPHENOL 300 30 3BO u 370 u 350 u 330 u 370 u 2,4-DIMETHYLPHENOL 300 30 3BO u 370 u 350 u 330 u 370 u BIS(2-CHLOROETHOXY)METHANE 300 30 3BO u 370 u 350 u 330 u 370 u 2,4-DICHLOROPHENOL 300 30 380 u 370 u 350 u 330 u 370 u 1 ,2,4-TRICHLOROBENZENE 300 30 3BO u 370 u 350 u 330 u 370 u NAPHTHALENE 300 30 380 u 370 u 350 u 330 u 370 u 4-CHLOROANILINE 300 30 3BO u 370 u 350 u 330 u 370 u HEXACHLOROBUTADIENE 300 30 3BO u 370 u 350 u 330 u 370 u 4-CHLOR0-3-METHYLPHENOL 300 30 3BO u 370 u 350 u 330 u 370 u 2- METHYLNAPHTHALENE 300 30 3BO u 370 u 350 u 330 u 370 u HEXACHLOROCYCLOPENT AD IE NE 300 30 3BO u 370 u 350 u 330 u 370 u 2,4,6-TRICHLOROPHENOL 300 30 3BO u 370 u 350 u 330 u 370 u 2,4,5-TRICHLOROPHENOL BOO BO 920 u B90 u B50 u 790 u 900 u 2-CHLORONAPHTHALENE 300 30 3BO u 370 u 350 u 330 u 370 u 2-NITROANILINE BOO BO 920 u B90 u B50 u 790 u 900 u 
DIMETHYL PHTHALATE 300 30 3BO u 370 u 350 u 330 u 370 u 
ACENAPHTHYLENE 300 30 3BO u 370 u 350 u 330 u 370 u 2,6- D INITROTOLUE NE 300 30 3BO u 370 u 350 u 330 u 370 u 
3-NITROANILINE BOO BO 920 u B90 u B50 u 790 u 900 u ACENAPHTHENE 300 30 3BO u 370 u 350 u 330 u 370 u 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-04-1012 SB-04-1214 SB-01-0001 SB-01-0608 SB-01-1416 LABORATORY ID: 950200-26 950200-27 950200-28 950200-29 950200-30 
TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

2,4-DINITROPHENOL BOO BO 920 u B90 u B50 u 790 u 900 u 4-NITROPHENOL BOO BO 920 u 890 u B50 u 790 u 900 u DIBENZOFURAN 300 30 3BO u 370 u 350 u 330 u 370 u 2,4-DINITROTOWENE 300 30 3BO u 370 u 350 u 330 u 370 u DIETHYL PHTHALATE 300 30 380 u 370 u 350 u 330 u 370 u 4-CHLOROPHENYLPHENYLETHER 300 30 380 u 370 u 350 u 330 u 370 u FLUORENE 300 30 3BO u 370 u 350 u 330 u 370 u 4- NITROANIUNE BOO 80 920 u 890 u 850 u 790 u 900 u 4,6-DINITR0-2-METHYLPHENOL 800 80 920 u 890 u 850 u 790 u 900 u N-NITROSODIPHENYLAMINE 300 30 380 u 370 u 350 u 330 u 370 u 4-BROMOPHENYLPHENYLETHER 300 30 380 u 370 u 350 u 330 u 370 u HEXACHLOROBENZENE 300 30 3BO UJ 370 UJ 350 UJ 330 UJ 370 UJ PENTACHLOROPHENOL BOO 80 920 u 890 u 850 u 790 u 900 u PHENANTHRENE 300 30 380 u 370 u 350 u 330 u 370 u ANTHRACENE 300 30 380 u 370 u 350 u 330 u 370 u Dl- N- BUTYLPHTHALATE 300 30 380 u 370 u 350 u 330 u 370 u FLUORANTHENE 300 30 3BO u 370 u 350 u 330 u 370 u CARBAZOLE 300 30 380 u 370 u 350 u 330 u 370 u PYRENE 300 30 3BO u 370 u 350 u 330 u 370 u BUTYLBENZYLPHTHALATE 300 30 380 u 370 u 350 u 330 u 370 u 3,3'- D ICHLOROBENZIDINE 300 30 380 UJ 370 UJ 350 UJ 330 UJ 370 UJ BENZO(A)ANTHRACENE 300 30 380 u 370 u 350 u 330 u 370 u CHRYSENE 300 30 380 u 370 u 350 u 330 u 370 u BIS(2-ETHYLHEXYL)PHTHALATE 300 30 380 u 66 J 160 J 61 J 47 J 01-N-OCTYL PHTHALATE 300 30 380 u 370 u 350 u 330 u 370 u BENZO(B)FLUORANTHENE 300 30 3BO u 370 u 350 u 330 u 370 u BENZO(~FLUORANTHENE 300 30 380 u 370 u 350 u 330 u 370 u BENZO(A PYRENE 300 30 380 u 370 u 350 u 330 u 370 u INDEN0(1,2,3-CD)PYRENE 300 30 380 u 370 u 350 u 330 u 370 u DIBENZO(A,H)ANTHRACENE 300 30 380 u 370 u 350 u 330 u 370 u BENZO(G,H,I)PERYLENE 300 30 380 u 370 u 350 u 330 u 370 u 
%SOLIDS: 87.0 B9.0 94.0 100.0 BB.O DILUTION FACTOR: 1.0 1.0 1.0 1.0 1.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB WATERS (UG/L) 

ANALYTE 

AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 

CRQL 

. AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 

DILUTION FACTOR: 

1 
2 
1 
1 
1 
1 
1 

MDL 

0.33 
0.67 
0.33 
0.33 
0.33 
0.33 
0.33 

RB-01-040795 RB-01-041095 RB-01-041195 
950200- 22 950200- 33 950200- 34 

1.0 u 1.0 u 1.0 u 
2.0 u 2.0 u 2.0 u 
1.0 u 1.0 u 1.0 u 
1.0 u 1.0 u 1.0 u 
1.0 u 1.0 u 1.0 u 
1.0 u 1.0 u 1.0 u 
1.0 u 1.0 u 1.0 u 
1.0 1.0 1.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: DUP-01 DUP-02 SB-01-0001 SB-01-1416 SB-02-0001 
LABORATORY ID: 950200-31 950200-39 950200-28 950200-30 950200-35 

TCL PESTICIDE/PCB SOILS (UG/KG) 

ANALYTE CRQL MDL 

AROCLOR-1016 33 11 34 u 170 u 35 u 37 u 34 u 
AROCLOR-1221 67 22 70 u 340 u 71 u 76 u 68 u 
AROCLOR-1232 33 11 34 u 170 u 35 u 37 u 34 u 
AROCLOR-1242 33 11 34 u 170 u 35 u 37 u 34 u 

. AROCLOR-1248 33 11 34 u 170 u 35 u 37 u 34 u 
AROCLOR-1254 33 11 34 u 170 u 35 u 37 u 34 u 
AROCLOR-1260 33 11 34 u 170 u 35 u 37 u 34 u 

%SOLIDS: 95.0 97.0 94.0 88.0 98.0 
DILUTION FACTOR: 1.0 5.0 1.0 1.0 1.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-02- 0204 SB-02- 0406 SB-04-1012 SB-04-1214 SB-07-0406 
LABORATORY ID: 950200-36 950200-37 950200-26 950200-27 950200-40 

TCL PESTICIDE/PCB SOILS (UG/KG) 

ANALYTE CRQL MDL 

AROCLOR-1 016 33 11 170 u 170 u 38 u 37 u 170 u 
AROCLOR-1221 67 22 340 u 350 u 77 u 74 u 350 u 
AROCLOR-1232 33 11 170 u 170 u 38 u 37 u 170 u 
AROCLOR-1242 33 11 170 u 170 u 38 u 37 u 170 u 

. AROCLOR-1248 33 11 170 u 170 u 38 u 37 u 170 u 
AROCLOR-1254 33 11 170 u 170 u 38 u 37 u 170 u 
AROCLOR-1260 33 11 170 u 170 u 38 u 37 u 170 u 

%SOLIDS: 98.0 94.0 87.0 89.0 94.0 
DILUTION FACTOR: 5.0 5.0 1.0 1.0 5.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB010608 
LABORATORY ID: 950200-29 

TCL PESTICIDE/PCB SOILS (UG/KG) 

ANALYTE CRQL MDL 

AROCLOR-1016 33 11 33 u 
AROCLOR-1221 67 22 67 u 
AROCLOR-1232 33 11 33 u 
AROCLOR-1242 33 11 33 u 

, AROCLOR-1248 33 11 33 u 
AROCLOR-1254 33 11 33 u 
AROCLOR-1260 33 11 33 u 

%SOLIDS: 100.0 
DILUTION FACTOR: 1.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-07-1416 SB-07-2830 
LABORATORY ID: 950200-41 950200-42 

TCL VOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

CHLOROMETHANE 10 2 7200 u 60 u 
BROMO METHANE 10 2 7200 u 60 u 
VINYL CHLORIDE 10 2 7200 u 60 u 
CHLOROETHANE 10 2 7200 u 60 u 
METHYLENE CHLORIDE 10 2 7200 u 60 u 
ACETONE 10 2 7200 UJ 60 u 
CARBON DISULFIDE 10 2 7200 u 60 u 
1,1-DICHLOROETHENE 10 2 7200 u 60 u 
1,1-DICHLOROETHANE 10 2 7200 u 60 u 
1,2-DICHLOROETHENE (TOTAL) 10 2 7200 u 60 u 
CHLOROFORM 10 2 7200 u 60 u 
1,2-D ICHLOROETHANE 10 2 7200 u 60 u 
2-BUTANONE 10 2 7200 UJ 60 u 
1,1,1-TRICHLOROETHANE 10 2 7200 u 60 u 
CARBON TETRACHLORIDE 10 2 7200 u 60 u 
BROMODICHLOROMETHANE 10 2 7200 u 60 u 
1,2-DICHLOROPROPANE 10 2 7200 u 60 u 
CIS-1,3-DICHLOROPROPENE 10 2 7200 u 60 u 
TRICHLOROETHENE 10 2 100000 *13000 
DIB ROMOCHLOROMETHANE 10 2 7200 u 60 u 
1,1,2-TRICHLOROETHANE 10 2 7200 u 60 u 
BENZENE 10 2 7200 u 60 u 
TRANS-1,3-DICHLOROPROPENE 10 2 7200 u 60 u 
BROMOFORM 10 2 7200 u 60 u 
4-METHYL-2-PENTANONE 10 2 7200 UJ 60 u 
2-HEXANONE 10 2 7200 UJ 60 u 
TETRACHLOROETHENE 10 2 3800 J 250 
1,1,2,2-TETRACHLOROETHANE 10 2 7200 u 60 u 
TOLUENE 10 2 7200 u 60 u 
CHLOROBENZENE 10 2 7200 u 60 u 
ETHYLBENZENE 10 2 7200 u 60 u 
STYRENE 10 2 7200 u 60 u 
XYLENE (TOTAL) 10 2 7200 u 60 u 
%SOLIDS: 87.0 83.0 
DILUTION FACTOR: 625.0 5.0 

*RESULT FROM DILUTION ANALYSIS 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: TB-01- 041295 RB-01-041295 GW-01 GW-02 DUP-03 
LABORATORY ID: 950200-43 950200-44 950200-46 950200-48 950200-50 

TCL VOLATILE WATERS (UG/L) 

ANALYTE CRQL MDL 

CHLOROMETHANE 10 2 10 UJ 10 UJ 1000 u 10 u 100 u 
BROMOMETHANE 10 2 10 u 10 u 1000 UJ 10 u 100 u 
VINYL CHLORIDE 10 2 10 u 10 u 1000 u 10 u 100 UJ 
CHLOROETHANE 10 2 10 u 10 u 1000 u 10 u 100 u 

. METHYLENE CHLORIDE 10 2 10 u 10 u 1000 u 10 u 100 u 
ACETONE 10 2 10 u 12 1000 u 17 u 100 u 
CARBON DISULFIDE 10 2 10 u 10 u 1000 u 10 u 31 J 
1, 1-DICHLOROETHENE 10 2 10 u 10 u 1000 u 10 u 100 u 
1,1-D ICH LOROETHANE 10 2 10 u 10 u 1000 u 22 16 J 
1,2-DICHLOROETHENE (TOTAL) 10 2 10 u 10 u 12000 180 160 
CHLOROFORM 10 2 10 u 10 u 1000 u 10 u 100 u 
1 ,2-D ICHLOROETHANE 10 2 10 u 10 u 1000 u 10 u 100 u 
2-BUTANONE 10 2 10 u 10 u 1000 UJ 10 UJ 270 J 
1,1, 1-TRICHLOROETHANE 10 2 10 u 10 u 1000 u 9 J 100 u 
CARBON TETRACHLORIDE 10 2 10 u 10 u 1000 u 10 u 100 u 
BROMODICHLOROMETHANE 10 2 10 u 10 u 1000 u 10 u 100 u 
1 ,2-D ICHLOROPROPANE 10 2 10 u 10 u 1000 u 10 u 100 u 
CIS-1 ,3-DICHLOROPROPENE 10 2 10 u 10 u 1000 u 10 u 100 u 
TRICHLOROETHENE 10 2 10 u 10 u *140000 *1200 1200 
DIB ROMOCHLOROMETHANE 10 2 10 u 10 u 1000 u 10 u 100 u 
1,1 ,2-TRICHLOROETHANE 10 2 10 u 10 u 1000 u 10 u 100 u 
BENZENE 10 2 10 u 10 u 1000 u 10 u 100 u 
TRANS-1 ,3-DICHLOROPROPENE 10 2 10 u 10 u 1000 u 10 u 100 u 
BROMOFORM 10 2 10 u 10 u 1000 u 10 u 100 u 
4-METHYL-2-PENTANONE 10 2 10 UJ 10 UJ 1000 UJ 10 UJ 100 UJ 
2-HEXANONE 10 2 10 u 10 u 1000 UJ 10 UJ 100 UJ 
TETRACHLOROETHENE 10 2 10 u 10 u 160 J 5 J 100 u 
1,1 ,2,2-TETRACHLOROETHANE 10 2 10 u 10 u 1000 u 10 u 100 u 
TOLUENE 10 2 10 u 10 u 1000 u 10 u 100 u 
CHLOROBENZENE 10 2 10 u 10 u 1000 u 10 u 100 u 
ETHYLBENZENE 10 2 10 u 10 u 1000 u 10 u 100 u 
STYRENE 10 2 10 u 10 u 1000 u 10 u 100 u 
XYLENE (TOTAL) 10 2 10 u 10 u 1000 u 10 u 100 u 
DILUTION FACTOR: 1.0 1.0 100.0 1.0 10.0 

• RESULT FROM DILUTION ANALYSIS 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: RB-01-041295 GW-01 GW-02 DUP-03 
LABORATORY ID: 950200-44 950200-46 950200-48 950200-50 

TCL SEMIVOLATILE WATERS (UG/L) 

ANALYTE CRQL MDL 

PHENOL 10 1 10 u 10 10 u 10 u 
BIS(2-CHLOROETHYL)ETHER 10 1 10 u 10 u 10 u 10 u 
2-CHLOROPHENOL 10 1 10 u 10 u 10 u 10 u 
1,3-DICHLOROBENZENE 10 1 10 u 10 u 10 u 10 u 

. 1,4-DICHLOROBENZENE 10 1 10 u 10 u 10 u 10 u 
1,2-D ICHLOROBENZENE 10 1 10 u 10 u 10 u 10 u 
2-METHYLPHENOL 10 1 10 u 2 J 10 u 10 u 
2,2'- OXYBIS(1- CHLOROPROPANE) 10 1 10 u 10 u 10 u 10 u 
4-METHYLPHENOL 10 1 10 u 11 10 u 10 u 
N-NITROSO-DI-N-PROPYLAMINE 10 1 10 u 10 u 10 u 10 u 
HEXACHLOROETHANE 10 1 10 u 10 u 10 u 10 u 
NITROBENZENE 10 1 10 u 10 u 10 u 10 u 
ISOPHORONE 10 1 10 u 10 u 10 u 10 u 
2-NITROPHENOL 10 1 10 u 10 u 10 u 10 u 
2,4-D IMETHYLPHENOL 10 1 10 u 5 J 10 u 10 u 
BIS(2-CHLOROETHOXY)METHANE 10 1 10 u 10 u 10 u 10 u 
2,4-DICHLOROPHENOL 10 1 10 u 10 u 10 u 10 u 
1,2,4-TRICHLOROBENZENE 10 1 10 u 10 u 10 u 10 u 
NAPHTHALENE 10 1 10 u 10 u 10 u 10 u 
4-CHLOROANILINE 10 1 10 u 10 u 10 u 10 u 
HEXACHLOROBUTADIENE 10 1 10 u 10 u 10 u 10 u 
4-CHLOR0-3- METHYLPHENOL 10 1 10 u 10 u 10 u 10 u 
2-METHYLNAPHTHALENE 10 1 10 u 10 u 10 u 10 u 
HEXACHLOROCYCLOPENTADIENE 10 1 10 u 10 u 10 u 10 u 
2,4,6-TRICHLOROPHENOL 10 1 10 u 10 u 10 u 10 u 
2,4,5-TRICHLOROPHENOL 25 2.5 25 u 25 u 25 u 25 u 
2-CHLORONAPHTHALENE 10 1 10 u 10 u 10 u 10 u 
2-NITROANILINE 25 2.5 25 u 25 u 25 u 25 u 
DIMETHYL PHTHALATE 10 1 10 u 10 u 10 u 10 u 
ACENAPHTHYLENE 10 1 10 u 10 u 10 u 10 u 
2,6-DINITROTOLUENE 10 1 10 u 10 u 10 u 10 u 
3- NITROANILINE 25 2.5 25 u 25 u 25 u 25 u 
ACENAPHTHENE 10 1 10 u 10 u 10 u 10 u 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: RB-01-041295 GW-01 GW-02 DUP-03 
LABORATORY ID: 950200-44 950200-46 950200-48 950200-50 

TCL SEMIVOLATILE WATERS (UG/L} 

ANALYTE CRQL MDL 

2,4-DINITROPHENOL 25 2.5 25 u 25 u 25 u 25 u 
4- NITROPHENOL 25 2.5 25 u 25 u 25 u 25 u 
DIBENZOFURAN 10 1 10 u 10 u 10 u 10 u 
2,4- D INITROTOLUE NE 10 1 10 u 10 u 10 u 10 u 

. DIETHYL PHTHALATE 10 1 10 u 10 u 10 u 10 u 
4-CHLOROPHENYLPHENYLETHER 10 1 10 u 10 u 10 u 10 u 
FLUORENE 10 1 10 u 10 u 10 u 10 u 
4- NITROANILINE 25 2.5 25 u 25 u 25 u 25 u 
4,6-DINITR0-2-METHYLPHENOL 25 2.5 25 u 25 u 25 u 25 u 
N- NITROSODIPHENYLAMINE 10 1 10 u 10 u 10 u 10 u 
4-BROMOPHENYLPHENYLETHER 10 1 10 u 10 u 10 u 10 u 
HEXACHLOROBENZENE 10 1 10 u 10 u 10 u 10 u 
PENTACHLOROPHENOL 25 2.5 25 u 25 u 25 u 25 u 
PHENANTHRENE 10 1 10 u 10 u 10 u 10 u 
ANTHRACENE 10 1 10 u 10 u 10 u 10 u 
DI-N-BUTYL PHTHALATE 10 1 10 u 10 u 10 u 10 u 
FLUORANTHENE 10 1 10 u 10 u 10 u 10 u 
CARBAZOLE 10 1 10 u 10 u 10 u 10 u 
PYRENE 10 1 10 u 10 u 10 u 10 u 
BUTYLBENZVLPHTHALATE 10 1 10 u 10 u 10 u 10 u 
3,3'-DICHLOROBENZIDINE 10 1 10 u 10 u 10 u 10 u 
BENZO(A)ANTHRACENE 10 1 10 u 10 u 10 u 10 u 
CHRYSENE 10 1 10 u 10 u 10 u 10 u 
BIS(2-ETHYLHEXYL)PHTHALATE 10 1 10 u 10 u 10 u 10 u 
DI-N-OCTYL PHTHALATE 10 1 10 u 10 u 10 u 10 u 
BENZO(B)FLUORANTHENE 10 1 10 u 10 u 10 u 10 u 
BENZO(~FLUORANTHENE 10 1 10 u 10 u 10 u 10 u 
BENZO(A PYRENE 10 1 10 u 10 u 10 u 10 u 
INDEN0(1,2,3-CD)PYRENE 10 1 10 u 10 u 10 u 10 u 
DIBENZO(A,H)ANTHRACENE 10 1 10 u 10 u 10 u 10 u 
BENZO(G,H,I)PERYLENE 10 1 10 u 10 u 10 u 10 u 

DILUTION FACTOR 1.0 1.0 1.0 1.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-07-1416 SB-07-2830 
LABORATORY ID: 950200-41 950200-42 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

PHENOL 300 30 370 u 380 u 
BIS(2-CHLOROETHYL)ETHER 300 30 370 u 380 u 
2-CHLOROPHENOL 300 30 370 u 380 u 
1,3-DICHLOROBENZENE 300 30 370 u 380 u 

·1,4-DICHLOROBENZENE 300 30 370 u 380 u 
1,2-D ICHLOROBENZENE 300 30 370 u 380 u 
2-METHYLPHENOL 300 30 370 u 380 u 
2,2'-0XYBIS(1- CHLOROPROPANE) 300 30 370 u 380 u 
4- METHYLPHENOL 300 30 320 J 380 u 
N-NITROSO-DI-N-PROPYLAMINE 300 30 370 u 380 u 
HEXACHLOROETHANE 300 30 370 u 380 u 
NITROBENZENE 300 30 370 u 380 u 
ISOPHORONE 300 30 370 u 380 u 
2-NITROPHENOL 300 30 370 u 380 u 
2,4- D IMETHYLPHENOL 300 30 370 u 380 u 
BIS(2-CHLOROETHOXY)METHANE 300 30 370 u 380 u 
2,4-DICHLOROPHENOL 300 30 370 u 380 u 
1,2,4-TRICHLOROBENZENE 300 30 370 u 380 u 
NAPHTHALENE 300 30 370 u 380 u 
4-CHLOROANILINE 300 30 370 u 380 u 
HEXACHLOROBUTADIENE 300 30 370 u 380 UJ 
4-CHLOR0-3-METHYLPHENOL 300 30 370 u 380 u 
2-METHYLNAPHTHALENE 300 30 370 u 380 u 
HEXACHLOROCYCLOPENTADIENE 300 30 370 u 380 UJ 
2,4,6-TRICHLOROPHENOL 300 30 370 u 380 u 
2,4,5-TRICHLOROPHENOL 800 80 900 u 930 u 
2-CHLORONAPHTHALENE 300 30 370 u 380 u 
2-NITROANILINE 800 80 900 u 930 u 
DIMETHYL PHTHALATE 300 30 370 u 380 u 
ACENAPHTHYLENE 300 30 370 u 380 u 
2,6-D JNITROTOWE NE 300 30 370 u 380 u 
3-NITROANILINE 800 80 900 u 930 u 
ACENAPHTHENE 300 30 370 u 380 u 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: SB-07-1416 SB-07-2830 
LABORATORY ID: 950200-41 950200-42 

TCL SEMIVOLATILE SOILS (UG/KG) 

ANALYTE CRQL MDL 

2,4- DINITROPHENOL 800 80 900 u 930 u 
4-NITROPHENOL 800 80 900 u 930 u 
DIBENZOFURAN 300 30 370 u 380 u 
2,4-DINITROTOWENE 300 30 370 u 380 u 
DIETHYL PHTHALATE 300 30 370 u 380 u 
4-CHLOROPHENYLPHENYLETHER 300 30 370 u 380 u 
FLUORENE 300 30 370 u 380 u 
4-NITROANILINE 800 80 900 u 930 u 
4,6- D I NITRO- 2- METHYLPHE NOL 800 80 900 u 930 u 
N-NITROSODIPHENYLAMINE 300 30 370 u 380 u 
4-BROMOPHENYLPHENYLETHER 300 30 370 u 380 UJ 
HEXACHLOROBENZENE 300 30 370 UJ 380 UJ 
PENTACHLOROPHENOL 800 80 900 u 930 UJ 
PHENANTHRENE 300 30 370 u 380 u 
ANTHRACENE 300 30 370 u 380 u 
DI-N-BUTYL PHTHALATE 300 30 43 J 380 u 
FLUORANTHENE 300 30 370 u 380 u 
CARBAZOLE 300 30 370 u 380 u 
PYRENE 300 30 370 u 380 u 
BUTYLBENZVLPHTHALATE 300 30 370 u 380 u 
3,3'- D ICHLOROBENZIDINE 300 30 370 UJ 380 UJ 
BENZO(A)ANTHRACENE 300 30 370 u 380 u 
CHRYSENE 300 30 370 u 380 u 
BIS(2- ETHYLHEXYL)PHTHALATE 300 30 210 J 45 J 
DI-N-OCTYL PHTHALATE 300 30 370 u 380 UJ 
BENZO(B)FLUORANTHENE 300 30 370 u 380 u 
BENZO(~FLUORANTHENE 300 30 370 u 380 u 
BENZO(A)PYRENE 300 30 370 u 380 u 
INDEN0(1 ,2,3-CD)PYRENE 300 30 370 u 380 u 
DIBENZO(A,H)ANTHRACENE 300 30 370 u 380 u 
BENZO(G,H,I)PERYLENE 300 30 370 u 380 u 
%soLIDS: 88.0 85.0 
DILUTION FACTOR: 1.0 1.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: DUP-03 GW-01 GW-02 RB-01-041295 
LABORATORY ID: 950200-50 950200-46 950200-48 950200-44 

TCL PESTICIDE/PCB WATERS (UG/L) 

ANALYTE CRQL MDL 

AROCLOR-1 016 1 0.33 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1221 2 0.67 2.0 u 2.0 u 2.0 u 2.0 u 
AROCLOR-1232 1 0.33 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1242 1 0.33 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1248 1 0.33 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1254 1 0.33 1.0 u 1.0 u 1.0 u 1.0 u 
AROCLOR-1260 1 0.33 1.0 u 1.0 u 1.0 u 1.0 u 

DILUTION FACTOR: 1.0 1.0 1.0 1.0 



CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CEIMIC CORPORATION 

CLIENT ID: 
LABORATORY ID: 

TCL PESTICIDE/PCB SOILS (UG/KG) 

ANALYTE 

AROCLOR-1 016 
AROCLOR-1221 
AROCLOR-1232 

. AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLO A -1260 

%SOLIDS: 
DILUTION FACTOR: 

CRQL 

33 
67 
33 
33 
33 
33 
33 

MDL 

11 
22 
11 
11 
11 
11 
11 

SB-07-1416 SB-07-2830 
950200- 41 950200-42 

74 u 38 u 
150 u 78 u 
74 u 38 u 
74 u 38 u 
74 u 38 u 
74 u 38 u 
74 u 38 u 

88.0 85.0 
2.0 1.0 



pH Analysis 

Method 9040/9045 

Client: Brown & Root Environmental 
Project No.: 950200 
Dates Samples Received: 4/05/95 - 4/13/95 
Result in: S.U. 

Client ID Laboratory ID Result 

SB-06-0002 950200-02 9.54 
SB-06-0608 950200-03 8.62 
SB-06-1214 950200-04 8.53 
FB-01-040495 950200-05 5.59 
FB-02-040495 950200-06 5.27 
RB-01-040495 950200-07 5.29 
RB-01-040595 950200-09 5.35 
SB-03-0001 950200-10 9.47 
SB-03-1012 950200-11 8.38 
SB-03-1214 950200-12 8.21 
RB-01-040695 950200-14 5.14 
SB-05-0001 950200-15 8.79 
SB-05-1012 950200-16 8.64 
SB-05-1315 950200-17 8.62 
SB-04-0001 950200-18 9.22 
GW-03 950200-20 7.34 
RB-01-040795 950200-22 5.30 
SB-04-1012 950200-26 8.32 
SB-04-1214 950200-27 8.36 
SB-01-0001 950200-28 -------1-1.51 
SB-01-0608 950200-29 9.24 
SB-01-1416 950200-30 7.55 
DUP- 01 ---- 9 50 2 0 0- 31 -- --11 . 4 2 
RB-01-041095 950200-33 5.22 
RB-01-041195 950200-34 5.01 
SB-02-0001 950200-35 10.93 
SB-02-0204 ------950200-36 - -6.85 
SB-02-0406 950200-37 5.63 
DUP-02 - 950200-39 -6.89 
SB-07-0406 950200-40 5.88 
SB-07-1416 950200-41 8.66 
SB-07-2830 950200-42 8.32 
RB-01-041295 950200-44 5.13 
GW-01 950200-46 7.53 
GW-02 950200-48 6.95 
DUP-03 950200-50 -~6.95 

Reported by: 

Date 
Sampled 

4/04/95 
4/04/95 
4/04/95 
4/04/95 
4/04/95 
4/04/95 
4/05/95 
4/05/95 
4/05/95 
4/05/95 
4/06/95 
4/06/95 
4/06/95 
4/06/95 
4/06/95 
4/07/95 
4/07/95 
4/10/95 
4/10/95 
4/10/95 
4/10/95 
4/10/95 
4/10/95 
4/11/95 
4/11/95 
4/11/95 
4/11/95 
4/11/95 
4/11/95 
4/11/95 
4/11/95 
4/11/95 
4/12/95 
4/12/95 
4/12/95 
4/12/95 

Date 
Analyzed 

4/05/95 
4/05/95 
4/05/95 
4/05/95 
4/05/95 
4/05/95 
4/06/95 
4/06/95 
4/06/95 
4/06/95 
4/07/95 
4/07/95 
4/07/95 
4/07/95 
4/07/95 
4/10/95 
4/10/95 
4/11/95 
4/11/95 
4/11/95 
4/11/95 
4/11/95 
4/11/95 
4/12/95 
4/12/95 
4/12/95 
4/13/95 
4/12/95 
4/12/95 
4/12/95 
4/12/95 
4/12/95 
4/13/95 
4/13/95 
4/13/95 
4/13/95 



CEIMIC 
Corporation 

"ANJlytkal Chemistry for Env#Tonme1t11JJ Mtzlultement • 

TOXICrrY CHARACTBIUSTICS LBACIDNO PROCEDURB (TCLP) 
VOLA 1U.E ORGANICS ANALYSIS 

SW846 MBTHOD 8240 

Clk:m: Brown & Root~ 

CJicat Simple ID: ~ Dlt'UW II 

D-., Semplocl: 05/10/95 

Dare Smlplo Receivc4: 05/11195 

Taqa Au1yle 

V~lQlortde 
1.1-DlcJaloc'octhcDD 
a.lorofoml 
1.2~ 2+·--c.boD Tetncbloridc 
1Dcblarocdlale 
Be:ozaJe 
Teuacbloroe:tbeDe 
Qlorobeazene 

NI> • Not decoc:fod 

lleportal by: ---+-~1-------

ND 
ND 
ND 
ND .. 
ND 
~ 
ND 
ND 
ND 

Laboraloly JD: 9S029S-01 

Dta TCLP Pea rot mod: 05/l tm 

Date Sample ADIIJZIOCI: 05/12195 

Allodared Eluacticm Blaat: VTCJ..POS 11-81 

l>iludoo F8C~Dt: 1 

QwmdtadoD 
Limit 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Applovccl by:-----------

10 Delll Eaaus Drive. NIIDp'Wft, Rl 02112 • Tel: (401) 712-1900 • PR: (..01) ~ 
VW~dlo TCLP Plct1 



CEIMIC 
Corporation 

• MalytiaJl Olemistry for l?JMronment41 Managmrent• 

TOXICli'Y CHARACTF.RimCS LBACHJNG PltOCBDURE (TCLP) 
VOLATILE OROANICS ANALYSIS 

Clieal: Brown& Rooc ~ 

Cialr Slmplo ID: SB-02 DllUM 18 

Daae Sampled: ~110~ 

D~~e Sample Rccelml: 05/lli9S 

Mllrix: Lache 

SW846 MJmiOD 82o40 

102 
101 
99 

LaboaiU11D: 95029S41 

Dlle TCLP PdmDed: 05/11/9S 

Dal8 Sllmple ADalyzd: OS/1219S 

Aaotl:iaad B:macdoD B1aot: VTCLPOSll~Bl 

DJladoa PKior. 1 

76 -11· 
88· uo 
16 -11' 

Jteportcld by: ---tefY------- i+-
Appxowctby: ----------

10 DCIIII ICaaaa Drive, NarrapDteU, Ill OZ8S1 • Tel: (.tal) 7IU900 • Fa: (401) 7824905 
Volalile TCLP Pile 4 



CEIMIC 
Corporation 

•AnDJytlctll Qmdstry for~ Managemmt• 

'IOX%CI'l'Y CIDaAC!Dl8'l'XC8 LDCBIJIG PJtOCBDtJllB (!'CLP) 

8~'l'n.B ORCIUI.CS '!'Haft anl.ftBI 

client: Brown & Root Environmental 

Client Sample ID: SB-o2 Drum #8 

Laboratory :ro: 950295-01 

concentration ins 119/L (ppb) 

Date sampled: 5/10/9S 

Date TCLP Performed: 5/11/95 

Date sample Extracted: S/13/95 

Date Extract Analyzed: 5/14/95 

SaJIPle Kethod 
Target Ana.lyte Concentration Reporting Liaits 

Pyridine ND 40 

2,4-Dinitrotoluene ND 40 

Hexachlorobenzane HD 40 

HexaChloro-1,3-butadiene HD 40 

Hexachloroethane NO 40 

Nitrobenzene HD 40 

1,4-Dichlorobenzene NO 40 

2-Methyl Phenol ND 40 

3'4-Methyl Phenol ND 40 

Pentachlorophenol lQ) 1QO 

2,4,S-Trichlorophenol NO 100 

2,4,6-Trichlorophenol ND 40 

ND = Hot detectecl 

Reported by:----1~-\---- Approved by=------~--~----------

10 Daa XDIUII Drive. NamtpDICG, R1 0.2112 • Tel: (401) 712-8900 • Pax: (401) 782-8905 



CEIMIC 
CorporatloD 

"AMlytlctll OlemUtry for BtiMronmental Mana,onmJ" 

'fOXICift CDRAC'!BUSIJ.'IC LDCJIIliQ »ROCBJ)tJRB (~eLl») 

ORGaBOCBLORIWI PBS~XCIDBS 

D& Jlethod 1080 

Client: Brown ' Root 2nviroiUiental 

Client S•.ple ID: SB-02 Drua #8 

Date Saaple Received: 5/11/95 

Date Saaple Analyzed: 5/15/95 

Saaple 

Laboratory ID: 950Z95-0l 

Date sample Prepared: 5/11/95 

concentration in: ~g/L (ppb) 

Method 
Target Analyte concentration Reporting Limit 

gamma-BHC (Lindane) ND o.z 
Heptachlor ND 0.2 

Heptachlor Bpoxide ND 0.2 

En4rin ND 0.4 

Methoxychlor ND 2.0 

Chlordane ND 4.0 

Toxaphene ND zo 

ND • Not detected 

Reported by: ---~Ji _____ _ 
.J 

Approved by: __ _.tk:~-----

lO Dean KDIUSI Ddve. Narnpueu. Rl 02112 • Tel: (401) '782-8900 • Pax; (..01) ~ 



t:J:)-.!.:>-.LJ~~ t:Joo-+• .... .Lr•~ r~ • ......._ ... ~ .. ._ _...... .................. ......... 

'l"OXICX'l'Y ~Cl'BJUS'I'::tC LBACIIIIIG PaOCBDVRII (TCL.) 

ORQUOCJII,OPJBJI a:BitBICIDBS 

ua Xet!l.o4 auo 

Client: Brown ' Root 'Bnviroruaental 

Client ID: SB-02 Drum #8 

Date Sample Received: 5/11/95 

Date saaple Analyzed: 5/14/95 

Laboratory ID: 950295-01 

Date samp1e Prepared: 5/11/95 

Conc•ntration in: ~g/L (ppb) 

Target Analyte 
saaple 

concentration 
Hetho4 

Reporting Limits 

Z,4-D ND 2.0 

Z,4,5-TP (Silvax) ND 2.0 

ND = Not detected 

Reported by: __ .;...k...;..K_· ---- Approved by: ______ ~~~---------
/ 

10 Dem Kaaa Drive. ~ RI 02882 • Td: (401) 782-&900 • Pu: (401) 782-8905 



CEIMIC 
CorporatioD 

• Analytical Oaemlnry for Envirotf111Bt1tll ManagQMIII• 

IMORQARIC ~YTBS 

Clients Brown ' Root Environmental 

Client"ID~ SB-02 Drua #8 

Laboratory ZD: 950295-01 · 

Date Sample Received: 5/11/95 

Date Saapled: 5/10/95 

Tar9et Analyte Result 

P1ashpoint MC 

Paint Filter Liquids Test NFL 

pH 7.61 

Reactive cyanide ND 

Reactive Sulfide ND 

NFL - Nc free liquids are present 

Units 

OF 

s.u. 

JA9/kq* 

afl/k9* 

Method 
ReportiJ'l9 

Limit 

200 

0.5 

1.3 

NC = No coabustion belcw 200°F method reporting limit 

* Reported on a dry weight ba•i•, total aolids = 96.2' 

ND • Rot detected 

Reportecl bY: ~b,~ 

Date 
Analyzed 

5/11/95 

5/11/95 

5/11/95 

5/11/95 

5/11/95 

10 DeiD ICaauta Driw, N~ Rl 02882 • Tel: (.&01) 712.a900 • Fu: (401) 782-8905 

TUTFL P.Pf? 



CEIMIC 
CORPORATION 

• Analytical Chemistry for Etn~ironmenral Managt:mml" 

METHOD BLANK 
TOXICITY CHARACTEIUS11CS LEACHING PROCEDURE {TCLP) 

SW846 METHOD 1311, 6010 AND 7470 

Clialt: Brown & Rooc: Enviroamenlal 

BlankiD: PBW 

Ceimic Ploject: 9S029S 

Dare Analysis Completed: 05117 /9S 

CoDoeutratioQ in: mgiL (ppm) 

Target Analytc 

AneDic 
Barium 
Cadmium 
Chromium 
Lead 
Mcn;acy 
SelCDinm 
Silver 

ND-Not~ 

Reported by: 

frq)IQtion 
Ba!dl 

0515 
0515 
OSlS 
OSlS 
0515 
0515. 
051$ 
OSlS 

/~ 

I 
i 

j 
! 

~ 

Quantimion 
Limit 

ND 0.2 
ND 1 
ND 0.01 
ND 0.02 
ND 0.2 
ND 0.0008 
ND 0.2 
ND 0.01 

Knauss Drl\te. Narragans;tt. RJ. 02882 • (401) 782-8900 • FAX (401) 782-8905 
TCLP Metals Page 1 



CEIMIC 
CORPORATION 

"A.nalydcal Chonisrry for Enviro~ Management" 

METHOD BLANK 
TOXIClTY CHARACTERISTICS LEACHING PROCEDURE (TCLP) 

SW846 METHOD 1311,6010 AND 7470 

CllCDl: Brown & ROOt EnvtronmeDtal 

BlmkiD: TCLP_BLANK 

Ceimic Project: 950295 

Dale ADalysil Compk:u:d: OS/17195 

Coaceunation in: JQCIL (ppm) Matrix: Lcacheto 

P'Jepaxacioo Simple Quaotbadon 
Target ADalyte Bale'! ~ Limit 

ADeDic 051.5 ND 0.2 
Barium OSlS ND 1 
Cadmium 0515 ND 0.01 
Chromium OSlS ND 0.02 
Lead OSlS ND 0.2 
Mercury OSJS ND 0.0008 
Scladum OSl!i ND 0.2 
Si)~ OSlS. ND 0.01 

ND = Not Deleded 

Approoed by, M'"" ~ '2? 
10 Dean Knauss Drive, Narragansett, R.I. 02882 • (401) 782-8900 • PAX (401) 782-89<15 

TCLP Metals Page 2. 



CEIMIC 
CORPORATION 

,. AntJJytical Chemistry for Environmental MtznQgemenJ" 

TOXICITY OIARACTBRIS11CS LEACHING PROCEDURE (TCLP) 
SW846 METHOD 1311, 6010 AND 7470 

Cllan Sample ID: ~ DB.UM n 
D&tic Sampled: OS/1D/9S 

Dale $maple RocciYocl: OS/11/9S 

Maai:c Leacbate 

TUIC' ADIJyte 

Ar5eoic 
Barium 

Silver 

ND = NotDet~ 

Prep2niioD 
Bau:b 

0Sl5 
0515 
OS1S 
OSlS 
0515 
OSlS 
OS15 
0515 

i 

i 
I 

,;;,A~J&z_ 

Sample 
CclftwnruiOD 

ND 
ND 

0.03 
ND 
ND 
ND 
ND 
ND 

Laborarory m: ~I 

Date Analysls Completed: OS/17 195 

~in; mgiL (ppm) 

Qu.mtilatiou 
Limit 

0.2 
1 

0.01 
0.02 
0.2 

0.0008 
0.2 

0.01 

10 Deari Kmuss Drive, Namgansett, IU. 02882 • (401) 782-8900 • FAX (-101) 782·8905 
TCLP Mctm Pace 3 



CEIMIC 
CORPORATION 

"AnalytktJJ Chemistry for Environmental MtlNJgemenr" 

LABORATORY CONTROL SAMPLE SUMMARY 
TOXICITY CHARACTERISTICS !&CHING PROCEDURE (TCLP) 

SW846 METHOD 1311, 6010 AND 7470 

Client: Brown & Root EDvironmenta1 

l.abontory Coutrol Spike m: LCSW 

Mattix: Aqueous 

PrepuatioD 
Target AnaJytc Batdl 

ADC:Dic OS1S 
Barium 0515 
Cadmjnm OSlS 
Chromium o.ns 
Lead OS~ 
Mcrcmy OS13 
Selenium OS IS 
Silver OS1S 

Reported by: 

Spike 
Added 

$.00 
10.00 
l.SO 
1.00 
.s.oo 

0.00250 
s.oo 
1.25 

Lab Comol Spike 
Result 

4.97 
9.00 
2.31 

0.919 
4.94 

0.00269 
5.27 
1.12 

Cdmic Project: 9S0295 

Date AJWysis Completed: OS/17/95 

Com:c:aualioD in: mgiL (ppm) 

LlbCouUal~ 
Reawety( ) QC Umits(%) 

99.3 "'·12!5 
90.0 "-12j 
92.4 75-125 
91.9 75- 125 
98.9 15- l2S 
108.0 15-125 
105.3 75-125 
89.9 15-125 

Approv<dby' ~ ~ 
Knauss Drive, Narragansett. R.I. 02882 • (401) 782-8900 • FAX (401) 782-8905 

TCIP Mc:uls Pale 4 

TOTfL P.ffi 



8.2 DATA VALIDATION LETTERS 



~~•\ Halliburton NUS 
,.,}CORPORATION 

- - ~ - ... -· .. 
TO: MR.. RICH NINE STEEL'··;::. 

a'- --""• • ,:.._,~~~;,;~· 

FROM: MICHELLE L. ALLEN 

INTERNAL CORRESPONDENCE 

C-49-05-5-085 

DATE: MAY 15, 1995 

CC: D.V. FILE 

SUBJECT: ORGANIC DATA VALIDATION - TCL VOCs/SVOCs/PCBs 
CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CASE NO. 5255, SDG NO. TB-01-040495 

SAMPLES: 10/Soil/ 

Overview 

SB-03-0001 
SB-04-0001 
SB-05-1315 
SB-06-1214 

10/Aqueous/ 

GW-03 

TB-01-040495 
TB-01-040795 
RB-01-040695 

SB-03-1012 
SB-05-0001 
SB-06-0002 

TB-01-040595 
RB-01-040495 
FB-01-040495 

SB-03-1214 
SB-05-1012 
SB-06-0608 

TB-01-040695 
RB-01-040595 
FB-02-040495 

The sample set for CTO 214, NIROP Fridley, SDG No. TB-01-040495 
consists of ten (10) environmental soil samples, one (1) aqueous 
environmental sampre, three (3) rinsate blanks (designated RB-), 
two (2) field blanks (designated FB-), and four (4) trip blanks 
(designated TB-) for Target Compound List (TCL) volatile, 
semivolatile, and PCB organic compounds, with the exception of the 
trip blanks which were analyzed for volatiles only. No field 
duplicate pairs were analyzed with this SDG. 

The samples were collected by Halliburton NUS personnel on April 
4th, 5th, 6th, and 7th, 1995 and analyzed by Ceimic Corporation 
under Naval Energy and Environmental Support Activity (NEESA) Level 
D Quality Assurance/Quality Control (QA/QC) criteria. All analyses 
were conducted using the Contract Laboratory Program (CLP) 
Statement of Work (SOW) OLM01.8 analytical and reporting protocols. 

The data contained in this SDG were validated with regard to the 
following parameters: 



C-49-05-5-085 
MR. RICH NINESTEEL 
MAY 15, 1995 
PAGE 4 

Continuing calibration %Ds associated with the laboratory method 
blanks for several semivolatile compounds were greater than the 25% 
quality control limit. No action was necessary since these are 
only quality control samples. 

No contaminants were detected in the laboratory method blanks. The 
following contaminants were detected in the field quality control 
blank analyses at the maximum concentrations summarized below: 

Contaminant 
Diethylphthalate 
Bis(2-ethylhexyl)phthalate 

Blank Actions: 

Maximum 
Concentration 

1 p.g/L 
2 p.g/L 

Action 
Level 

10 p.g/L, 330 p.g/Kg 
20 p.g/L, 660 p.g/Kg 

• Value < Contract Required Quantitation Limit (CRQL) ; report 
CRQL followed by a U. 

• Value > CRQL and< action level; report value followed by aU. 
• Value > CRQL and > action level; report value unqualified. 

Percent moisture, dilution factors, and sample aliquot used for 
analysis were taken into consideration during the application of 
the action level. No actions were taken for diethylphthalate as no 
positive results were reported for this compound in the associated 
samples. The positive results reported for bis(2-
ethylhexyl)phthalate in the affected soil samples were qualified in 
the manner indicated by the blank action table. 

The surrogate spike Percent Recovery (%R) for terphenyl-d14 (TPH) 
in sample GW-03 was below the lower quality control limit. No 
actions were taken since only one surrogate spike compound from the 
base/neutral fraction was outside of the quality control limits. 

Several Tentatively Identified Compounds (TICs) were reported in 
the semivolatile laboratory method blanks. Environmental sample 
TICs also reported in associated blanks and TICs identified as 
adol-condensation products (laboratory artifacts) are not included 
in the Appendix A TIC summary. 

Neither an aqueous nor soil Laboratory Control Sample (LCS) 
analysis was performed for the semivolatile fraction. Hence, the 
data were not evaluated for this parameter. 

PCB Fraction 

The surrogate spike %Rs for tetrachloro-m-xylene (TCX) and 
decachlorobiphenyl (DCB) on both analytical GC columns were below 
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the lower quality control limits in the laboratory method blank, 
PBLK03. In addition, the associated samples SB-05-1315, SB-04-
0001, and SB-05-0001 yielded low %Rs for TCX, and sample SB-05-1315 
yielded a low %R for DCB. The positive and nondetected results for 
the PCBs in these samples are qualified as estimated, "J" and "UJ", 
respectively. 

A high %R for TCX was noted on column DB-1701 in sample RB-01-
040695. No qualification was necessary since no positive results 
were reported for the target compounds in this sample. 

The positive PCB result for Aroclor 1254 in sample SB-05-0001 
yielded a %D be~ween the GC analytical columns which exceeded 25%. 
This performance may indicate that the quantitation of this PCB may 
not be exact. Hence, the positive PCB result was qualified as 
estimated, "J 11

• 

The Aroclor 1254 result in sample SB-05-0001 exhibited potential 
peak saturation. Hence, the result from the 10- fold diluted 
analysis was used in the data validation. 

Neither an aqueous nor soil Laboratory Control Sample (LCS) 
analysis was performed for the PCB fraction. Hence, the data were 
not evaluated for this parameter. 

Additional Comments 

Positive results reported at concentrations below the CRQL are 
qualified as estimated, 11 J 11

• 

No other problems were noted. 



Data Qualifier Key 

u 

J 

UJ 

Value is a nondetect as reported by the laboratory or has been qualified 
based on blank contamination. 

Positive result is considered to be estimated based on various technical 
reasons (i.e., continuing calibration %D > 25%, low surrogate %R, %D between 
GC columns > 25%, or values less than the CRQL). 

Nondetected result is considered to be estimated as a result of various 
technical reasons (continuing calibration %D > 25% or low surrogate %R). 



Sample No. 

SB-03-0001 
SB-03-1012 
SB- 03-1214 
SB-04-0001 
SB-05-0001 
SB-05-1012 
SB-05-1315 
SB-06-0002 
SB-06-0608 
SB-06-1214 
GW-03 

NIROP FRIDLEY 
SDG NO. TB-01-040495 

TABLE 1 - RECOMMENDATION SUMMARY 

Volatile Semi volatile 

At,2,3 Jl,4 As Jl 
~ Jl 

A2 Jl As Jl 
A2,3 Jl As Jl 
Al,2,3,4 Jl,4 Jl,4 
At,2 ~ Jl 
A2,3 Jl Jl 
A2 Jl,4 Jl 
A2 Jl,4 Jl 
A1.2 Jl,4 As Jl 

~ 

PCB 

J2 
J2,3 

J2 

TB-01-040495 
TB-01-040595 
TB-01-040695 A2,3 

TB-01-040795 
RB-01-040495 A3 
RB-01-040595 A3 
RB-01-040695 A2,3 

FB-01-040495 A2,3 
FB-02-040495 A3 

Jl 
Jl,4 
Jl 
Jl 
Jl,4 
Jl,4 

Accept data, but change positive result for bromomethane 
to a revised reporting limit as a result of blank 
contamination. 

Accept data, but change positive result for methylene 
chloride to a revised reporting limit as a result of 
blank contamination. 

Accept data, but change positive result for acetone to a 
rev:j..sed reporting limit as a result of blank 
contamination. 

Accept data, but change positive result for 2-hexanone to 
a revised reporting limit as a result of blank 
contamination. 

Accept data, but change positive result for bis (2-
ethylhexyl)phthalate to a revised reporting limit as a 
result of blank contamination. 



Estimate, "J" or "UJ", positive or nondetected results as 
a result of continuing calibration %Ds > 25%. 

Estimate, "J" and "UJ", positive and nondetected results 
as a result of low PCB surrogate %Rs. 

Estimate, "J", positive PCB result as a result of %D 
between GC analytical columns > 25%. 

Estimate, "J", positive results reported at 
concentrations below the CRQL. 



Fraction 

Volatile 

Semi volatile 

Summary of Tentatively Identified Compounds (TICs) 
Remaining After Data Qualification 

Named TIC 

Isopropyl alcohol 

Unknowns 
Unknown amide 
Aliphatic hydrocarbons 
1,1'-Biphenyl, hexachloro isomer 
1,1'-Biphenyl, pentachloro isomer 
1,1'-Biphenyl, tetrachloro isomer 
Naphthalene, tetrachloro 
Polychlorinated biphenyl 
Polychlorinated polynuclear aromatic 
Propionic acid, 2-methyl-, 
methylethyl)propyl ester 

hydrocarbons 
~,2-dimethyl-1- (2-hydroxy-1-
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INORGANIC DATA VALIDATION- TAL METALS AND CYANIDE 

cro214,NUROP~Y,~OTA 

CASE NO. CI'O 214, SDG 040495 

SB-03-0001 
SB-04-0001 
SB-05-1315 
SB-06-1214 

GW-03 
RB-01-040495 

SB-03-1012 
SB-05-0001 
SB-06-0002 

FB-01-040495 
RB-01-040595 

SB-03-1214 
SB-05-1012 
SB-06-06CS 

FB-02-040495 
RB-01-040695 

The sample set for CTO 214, NIROP Fridley, SDG. 040495 consists of 10 soil samples and 1 
environmental water sample. Additionally, two field quality control blanks, and three 
equipment rinsate blanks were included for analyses. No field duplicates were included with 
this analytical data set. The samples were analyzed for Target Analyte List (TAL) unfiltered 
metals and cyanide. The samples were collected by Halliburton NUS on April4, 5, 6, and 7, 
1995 and analyzed by Ceimic Corporation under Naval Energy and Environmental Support 
Activity (NEESA) Level D Quality Assurance/Quality Control (QA/QC) Statement of Work 
(SOW) ll..M02.1 analytical and reporting protocols. 

The data contained in this SDG were validated with regard to the following parameters: 

• Data Completeness 
* • Calibration Data 

• Holding Times 
* • Laboratory and Field Blank Analyses 

• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Detection Limits 
• Sample Quantitation 

The symbol(*) indicates that quality control criteria were not met for this parameter. 
Problems affecting data usability are addressed below and indicated in the attached Table 1. 

Samples FB-01-040495, FB-02-040495, and RB-01-04049, were incorrectly transcribed onto 
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the Chain-of-Custody (C.O.C.) form with the suffix "'"'-"'"'-040494. This transcription error 
was amended by the validator on the C.O.C. form in an effort to avoid subsequent confusion 
regarding sample identification for these field quality control blanks. 

All analyses (with the exception of mercury and cyanide) were analyzed via Inductively 
Coupled Plasma (ICP) methodology. 

The laboratory did not perform matrix spike and/or duplicate analyses for the soils and water 
samples included in this SDG. Additionally, serial dilution analyses were not performed. 
Hence, the sample data could not be evaluated for these parameters. 

Calibration Data 

The Contract Required Detection Limit (CRDL) Standard analysis recoveries for beryllium, 
copper, nickel, and lead exceeded the 120% upper quality control limit. Positive results < 
3X CRDL for these analyte were qualified as estimated, "J". No actions were necessary for 
nondetected results for these analytes in affected samples as these results were not adversely 
impacted by high CRDL Standard analysis recoveries. 

The CRDL Standard analysis recoveries for cadmium were additionally poor. Both high and 
low recovery situations were noted for this analyte. Only nondetects were reported for 
cadmium in affected samples and these results were qualified as estimated, "UJ". 

The CRDL Standard analysis recoveries for antimony, chromium, manganese, mercury, and 
silver also exceeded the upper quality control limit. However, no validation actions were 
necessary for these analytes in affected samples as only non impacted nondetects were reported 
for antimony, mercury, and silver; whereas, all positive results for chromium and manganese 
exceeded 3X CRDL. 

Blanks 

The following contaminants were detected at maximum concentrations in the associated 
laboratory method and/or preparation blanks: 

Analyte 
aluminum 
aluminum 
antimony 
barium 
cadmium 
calcium 

Maximum Contaminant Level 
9.098 mg/Kg 
44.1 J..Lg/L 
52.9 J..Lg/L 
9.3 J..Lg/L 
4.2 J..Lg/L 
166.43 J..Lg/L 

Action Level (s) 1 
45.49 mg/Kg 
220.5 J..Lg/L 
264.5 J..Lg/L, 52.9 mg/Kg 
46.5 J..Lg/L, 9.3 mg/Kg 
21.0 J..Lg/L, 4.2 mg/Kg 
832.15 J..Lg/L 
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Analyte 
chromium 
iron 
iron2 
nickel 
potassium 
silver 
sodium 
sodium 
zinc 

Maximum Contaminant Level 
8.9 Jlg/L 
18.5 Jlg/L 
87.58 Jlg/L 
13.6 Jlg/L 
103.2 Jlg/L 
5.1 Jlg/L 
21.748 mg/Kg 
280.960 Jlg/L 
8.9 Jlg/L 

Action Level Cs) 1 
44.5 J.!g/L, 8.9 mg/Kg 
18.5 mg/Kg 
437.9 Jlg/L 
68.0 Jlg/L, 13.6 mg/Kg 
516Jlg/L, 103.2 mg/Kg 
25.5 Jlg/L, 5.1 mg/Kg 
108.74 mg/Kg 
1404. 8 Jlg/L 
44.5 Jlg/L, ,8.9 mg/Kg 

1 A 1 gm into 200 ml sample digestion procedure was employed for the soils contained in this 
SDG. 
2 Maximum concentration was detected in an associated aqueous preparation blank. 

Sample weight, moisture content, and dilution factors were taken into account prior to the 
application off the action levels. Positive results below the action levels for aluminum, 
barium, cadmium, calcium, chromium, iron, nickel, sodium, and zinc were qualified as 
laboratory artifacts, i.e., nondetected, "U". No actions were necessary for the remaining 
analytes as all positive results for these analytes exceeded the respective action levels. 

Contamination present in the field quality control blanks could be attributed to laboratory 
artifacts. 

Negative concentrations detected at levels exceeding the respective Instrument Detection 
Limits (IDLs) for aluminum, antimony, and zinc were noted in some laboratory method 
blanks. This may be indicative of base-line dpfting and poor instrument response. However, 
no validation actions were taken for these analytes in affected samples as it is in the 
professional opinion of the data reviewer that sample data quality is not impacted as a result of 
the infrequency of these negative concentration detections. 

Executive Summary: 

Laboratory Performance: The CRDL Standard analysis recoveries for numerous analytes 
were poor. Several analytes were detected in the laboratory method blanks. 

Other Factors Mfecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional 
Guidelines for Inorganic Data Validation", February 1994, and the NEESA document entitled 
"Sampling and Chemical Analysis Quality Assurance requirements for the Navy Installation 
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Restoration Program" (NEESA 20.2-047B; 6/88). 

The text of this report has been fonnulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NEESA. Guidelines and the Quality Assurance Project Plan 
(QAPP)." 

Halliburton NUS Corporation 

Ricky C. DePaul 
Chemist/Data V alidator 

Joseph A. Sam chuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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Aluminum Al 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Table 1 - D~w Qu~Ufi~tion Summary Table 
NIROP fridley, Minnesota 

Case No. CTO 214, SDG No. 040495 

Magnesium 
Manganese 
Mercury 
Nickel A1 

' 
Potassium 
Selenium 
Silver 
Sodium A1 
Thallium 
Vanadium 
Zinc A1 
Cyanide 

If the field is left blank, the qualifier is A, accept all data. 

J1 

Al -Accept data, but qualify positive results within the action level as nondetected, "U", as a 
result of blank contamination. 

J 1 - Accept data,_ but qualify as estimated, "J", positive results based upon CRDL Standard 
analysis recoveries > 120%. 

J2 -Accept data, but qualify as estimated, "UJ", nondetects based upon poor CRDL Standard 
analysis recoveries (i.e. , < 80%). 
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FB-01-040495 
RB-0 1-040595F 

FB-02-040495 
RB-01-040695 

RB-01-040495 

The sample set for CTO 214, NIROP Fridley, SDG No. 040495 consists of 2 field blanks and 
3 equipment rinsate blanks for filtered Target Analyte List (TAL) metals. The samples were 
collected by Halliburton NUS on April4, 5, and 6, 1995 and analyzed by Ceimic Corporation 
under Naval Energy and Environmental Support (NEESA) Level D Quality Assurance/Quality 
Control (QA/QC) Statement of Work (SOW) ll..M02.1 analytical and reporting protocols. No 
field duplicates were included with this analytical data set. 

The data contained in this SDG were validated with regard to the following parameters: 

• Data Completeness 

"' • Calibration Data 
• Holding Times 

"' • Laboratory and Field Blank Analyses 
• ICP Interference Check Sample Results 
• Lah9ratory Control Sample Results 
• Detection Limits 
• Sample Quantitation 

The symbol ("') indicates that quality control criteria were not met for this parameter. 

Problems aff~ting data usability are addressed below and indicated in the attached Table I. 

All analyses (with the exception of mercury and cyanide) were analyzed via Inductively 
Coupled Plasma (ICP) methodology. 

The laboratory did not perform matrix spike and/or duplicate analyses for the filtered water 
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samples included in this SDG. Additionally, serial dilution analyses were not performed. 
Hence, the sample data could not be evaluated for these parameters. 

Calibration Data 

The Contract Required Detection Limit (CRDL) Standard analysis recovery for cadmium 
(74.5%) was below the 80% lower quality control limit. Only nondetected results were 
reported for cadmium in affected samples and these results were qualified as estimated, "UJ". 

The CRDL Standard analysis recovery for silver (124.0%) exceeded the 120% upper qmJity 
control limit. However, no validation actions were necessary for this analyte in affected 
samples as only non impacted nondetects were reported for silver in affected samples. 

Blanks 

The following contaminants were detected at maximum concentrations in the associated 
laboratory method and/or preparation blanks: 

Analyte 
aluminum 
cadmium 
calcium 
rron 
sodium 
zinc1 

Maximum Contaminant LevelCug/L) 
31.630 
3.5 
166.43 
87.58 
189.34 
8.4 

Action LevelCug/L) 
158.15 
17.5 
832.15 
437.9 
946.7 
42.0 

1 Analyte was detected at a maximum concentration in an equipment rinsate blank. 

An action level of 5X these maximum contaminant levels was used to evaluate the sample data 
for blank contamination. Sample weight and dilution factors were considered prior to the 
application of these action levels. Positive results within the action level for aluminum, 
calcium, iron, and sodium were qualified as nondetected, "U", as a result of blank 
contamination. No actions were necessary for cadmium as only non impacted nondetects were 
reported in affected samples. The contaminant level for zinc was not used to qualify an 
associated field quality control blank; thus, no validation actions were necessary for this 
analyte. 

Executive Summary: 

Laboratory Performance: The CRDL Standard analysis recoveries for cadmium and silver 
were poor. Several analytes were detected in the laboratory method blanks. 
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Other Factors Mfecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional 
Guidelines for Inorganic Data Validation", February 1994, and the NEESA document entitled 
"Sampling and Chemical Analysis Quality Assurance requirements for the Navy Installation 
Restoration Program" (NEESA 20.2-047B; 6/88). 

The text of this report is formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NEESA Guidelines and the Quality Assurance Project Plan 
(QAPP)." 

~ c . D./-)__._ 
Halliburton NUS Cmporation 

Ricky C. DePaul 
Chemist/Data V alidator 

Joseph A. Sam chuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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Aluminum Al 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium Al 
Chromium 
Cobalt 
Copper 
Iron Al 
Lead 

Table 1 - Da~ Qualification Summary Table 
NIROP Fridley, Minnesota 

Case No. CTO 214, SDG No. D040495 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Jl Selenium 
Silver 
Sodium Al 
Thallium 
Vanadium 
Zinc 

If the field is left blank, the qualifier is A, accept all data. 

A 1 - Accept data, but qualify positive results within the action level as nondetected, "U", as a 
result of blank contamination. 

Jl - Accept data, but qualify as estimated, "UJ", nondetected results based upon low CRDL 
Standard analysis recovery. 
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INORGANIC DATA VALIDATION- FILTERED TAL METALS 

CfO 214, NIROP FRIDLEY, MINNFSOTA 

CASE NO. CfO 214, SDG. No. Gw03FA 

GW03-F RB-0 1-040795F RB-0 1-041 095F RB-0 1-041195F 

The sample set for CTO 214, NIROP Fridley, SDG GW03FA consists of 1 filtered 
environmental water sample and three associated filtered equipment rinsate blanks. No field 
duplicates were included with this analytical data set. These samples were analyzed for 
filtered Target Analyte List (TAL) metals. The samples were collected by Halliburton NUS 
on April 7, and 11, 1995 and analyzed by Ceimic Corporation under Naval Energy and 
Support Activity (NEESA) Level D Quality Assurance/Quality Control (QA/QC) Statement of 
Work (SOW) ll..M02.1 analytical and reporting protocols. 

The data in this SDG were validated with regard to the following parameters: 

• Data Completeness 

* • Calibration Data 
• Holding Times 

* • laboratory and Field Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Detection Limits 
• Sample Quantitation 

The symbol (*) indicates that quality control criteria were not met for this parameter. 
Problems affecting data usability are addressed below and indicated in the attached Table 1. 

All analyses (with the exception of mercury and cyanide) were analyzed via Inductively 
Coupled Plasma (ICP) methodology. 

Samples RB-01-041095 and RB-01-041195 were not documented with the "-F" sufftx used to 
denote filtered aqueous analyses. However, for the purposes of clarity and consistency these 
samples have been presented with the sufftx attachment. 

Matrix spike and duplicate analyses were not included with this analytical data set. 
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Additionally, the laboratory did not perform ICP serial dilution analyses. Hence, the sample 
data could not be evaluated for these parameters. 

Calibration Data 

The Contract Required Detection Limit (CRDL) Standard analysis recoveries for antimony, 
beryllium, cadmium, chromium, copper, lead, manganese, mercury, nickel, and silver 
exceeded the 120% upper quality control limit. However, no validation actions were 
warranted for antimony, beryllium, cadmium, chromium, copper, lead, mercury, nickel, silver 
as only non impacted nondetects were reported for these anaiytes in affected samples. 
Additionally, no validation actions were necessary for manganese as positive results for this 
analyte exceeded 3X CRDL. Thus, no data qualifications were necessary. 

Blanks 

The following contaminants were detected at maxunum concentrations in the associated 
laboratory method blanks: 

Analyte 
aluminum1 
antimony 
barium 
cadmium 
calcium1 
chromium 
iron1 
nickel 
potassium 
silver 
sodium1 
zinc 

Maximum Contaminant Level(ug/L) 
44.1 
52.9 
9.3 
4.2 
142.37 
8.9 
41.750 
13.6 
103.2 
5.1 
280.96 
8.9 

Action Level (u/L) 
220.5 
264.5 
46.5 
21.0 
711.85 
44.5 
208.75 
68.0 
516 
25.5 
1404.8 
44.5 

1 Contaminant was detected at a maximum concentration level in an aqueous preparation blank. 

Sample weight and dilution factors were taken into account prior to the application off the 
action levels. Positive results below the action levels for aluminum, barium, cadmium, 
calcium, chromium, iron, sodium, and zinc were qualified as laboratory artifacts, i.e., 
nondetected, "U". No actions were necessary for the remaining analytes as either positive 
results exceeded the action level or non impacted nondetects were reported in affected samples. 

All contamination present in the equipment rinsate blanks were attributable to laboratory 
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artifacts. 

Executive Summary: 

Laboratory Performance: The CRDL Standard analysis recoveries for several analytes were 
poor. Additionally, several analytes were detected as contaminants in some laboratory method 
blanks. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional 
Guidelines for Inorganic Data Validation", February 1994, and the NEESA document entitled 
"Sampling and Chemical Analysis Quality Assurance requirements for the Navy Installation 
Restoration Program" (NEESA 20.2-047B; 6/88). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NEESA Guidelines and the Quality Assurance Project Plan 
(QAPP)." 

zRA c:. oc_ P~ 
Halliburton NUS Corporation 

Ricky C. DePaul 
Chemist/Data Validator 

,--~; -~/( 
S-~{c~~-

/alliburton NUS CorporatiOn 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Table 1 - Data Qualification Summary Table 
NIROP Fridley, Minnesota 

Case No. CTO 214, SDG No. GW03FA 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium Al 
Thallium 
Vanadium 
Zinc Al 

If the field is left blank, the qualifier is A, accept all data. 

A 1 - Accept data, but qualify positive results within the action level as nondetected, "U", as a 
result of blank contamination. 
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CASE NO. CTO 214, SDG 071416 

SB-07-1416 SB-07-2830 

Unfiltered Waters: GW-01 DUP-03/GW -02 

RB-Ol-04U95 

Filtered Waters: GW-01-F DUP-03-F/GW-02-F 

RB-01-04U95-F 

Overview: 

The sample set for CTO 214, NIROP Fridley, SDG 071416 consists of 2 soil samples, 3 
unfiltered waters (including one field duplicate pair), and 3 filtered waters (including one field 
duplicate pair). Aqueous field duplicate pairs are indicated above. Additionally, one 
equipment rinsate blank was included for filtered and unfiltered aqueous analyses. Unfiltered 
aqueous and soil samples were analyzed for Target Analyte List (TAL) metals and cyanide. 
Filtered aqueous samples were analyzed for TAL metals less cyanide. The samples were 
collected by Halliburton NUS on April 11 and 12, 1995 and analyzed by Ceimic Corporation 
under Naval Energy and Support Activity (NEESA) Level D Quality Assurance/Quality 
Control (QA/QC) Statement of Work (SOW) ll.M02.1 analytical and reporting protocols. 

The data contained in this SDG were validated with regard to the following parameters: 

• Data Completeness 

* • Calibration Data 
• Holding Times 

* • Laboratory and Field Blank Analyses 
• ICP Interference Check Sample Results 
• Laboratory Control Sample Results 
• Field Duplicate Precision 
• Detection Limits 
• Sample Quantitation 
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The symbol (*) indicates that quality control criteria were not met for this parameter. 
Problems affecting data usability are addressed below and indicated in the attached Table 1. 

Transcription errors were noted regarding sample nomenclature for samples RB-01-041294 and 
RB-01-041294-F. The correct sample nomenclature for these samples is RB-01-041295 and 
RB-01-041295-F, respectively. The validator amended the appropriate Chain-of-Custody 
(C.O.C.) form for these samples. 

All analyses (with the exception of mercury and cyanide) were analyzed via Inductively 
Coupled Plasma (ICP) methodology. 

The laboratory did not perform matrix spike and/or duplicate analyses for the soils and water 
samples included in this SDG. Additionally, serial dilution analyses were not performed. 
Hence, the sample data could not be evaluated for these parameters. 

Calibration Data 

The Contract Required Detection Limit (CRDL) Standard analysis recoveries for beryllium, 
chromium, copper, manganese, and lead exceeded the 120% upper quality control limit. 
Positive results < 3X CRDL for beryllium and lead were qualified as estimated, "J". No 
actions were necessary for chromium, copper, and manganese as positive results for these 
analytes exceeded 3X CRDL. 

CRDL Standard analysis recoveries for antimony, cadmium, nickel, and silver were also high. 
However, no validation actions were necessary for these analytes in affected samples as only 
non impacted nondetects were reported for antimony and silver; while all positive results for 
cadmium and nickel were qualified as nondetected, "U" as a result of blank contamination. 

Blanks 

The following contaminants were detected at maximum concentrations in the associated 
laboratory method, preparation, and/or field blanks: 

Analyte 
aluminum 
barium 
cadmium 
calcium4 
chromium 
copper2 
iron2 

Maximum Contaminant Level 
38.9 1-1g/L 
9.3 J.Lg/L 
4.2 1-1g/L 
124.4 J.Lg/L 
8.9 J.Lg/L 
9.1 J.Lg/L 
170 J.Lg/L 

Action Level (s) 1 
194.5 J.Lg/L, 38.9 mg/Kg 
46.5 J.Lg/L, 9.3 mg/Kg 
21.0 J.Lg/L, 4.2 mg/Kg 
622 J.Lg/L, NA 
44.5 J.Lg/L, 8.9 mg/Kg 
45.5 J.Lg/L, 9.1 mg/Kg 
850 J,1g/L, 170 mg/Kg 
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Analyte 
iron3 
magnesium2 
mercury3 
nickel 
potassium 
silver 
sodium4 
zinc 

Maximum Contaminant Level 
61.7 ~g/L 
371 ~g/L 
0.16 ~g/L 
13.6 ~g/L 
103.2 ~g/L 
5.1 ~g/L 
231.8 ~g/L 
8.9 ~g/L 

Action Level (s) 1 
308.5 ~g/L 
1855 ~g/L, 371 mg/Kg 
0. 80 ~g/L, NA 
68.0 ~g/L, 13.6 mg/Kg 
516 ~g/L, 103.2 mg/Kg 
25.5 ~g/L, 5.1 mg/Kg 
1159 ~g/L, NA 
44.5~g/L, 8.9 mg/Kg 

1 A 1 gm into 200 ml soil digestion procedure was employed for the samples in this analytical 
data set. 

2 Analyte was detected at a maximum concentration in the unfiltered equipment rinsate blank 
and is associated with all samples in this data set. 

3 Analyte was detected at a maximum concentration in the filtered equipment rinsate blank and 
is associated with filtered aqueous samples only. 

4 Analyte was detected at a maximum contaminant level in an aqueous preparation blank only. 
No other contamination was noted for this analyte in the remaining laboratory method 
blanks. 

Sample weight, moisture content, and dilution factors were taken into account prior to the 
application off the action levels. Positive results below the action levels for aluminum, 
barium, cadmium, calcium, chromium, copper, iron, nickel, potassium, sodium, and zinc 
were qualified as laboratory artifacts, i.e., nondetected, "U". No actions were necessary for 
magnesium, mercury and silver in affected samples as all positive results for these analytes 
exceeded the respective action levels. 

Negative concentrations were noted for aluminum (in one Continuing Calibration Blank (CCB) 
and zinc (in two CCBs). However, it is in the professional opinion of the data reviewer that 
sample data quality is not impacted as a result of these infrequent base-line drifting 
occurrences. Hence, no validation actions were necessary for these analytes. 

Field Duplicate Precision 

Field duplicate comparisons are provided for filtered and unfiltered aqueous samples 
GW02/DUP-03 as noted in the accompanying support documentation. This information has 
been provided for comparison purposes and has not been used to qualify associated sample 
data. 

Executive Summary: 
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Laboratory Performance: The CRDL Standard analysis recoveries for several analytes were 
poor. Several analytes were detected in the laboratory method blanks. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional 
Guidelines for Inorganic Data Validation", February 1994, and the NEESA document entitled 
"Sampling and Chemical Analysis Quality Assurance requirements for the Navy Installation 
Restoration Program" (NEESA 20.2-047B; 6/88). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NEESA Guidelines and the Quality Assurance Project Plan 
(QAPP)." 

~ c ' £2._ (J.-<._ 
Halliburton NUS Cmporation 

Ricky C. DePaul 
Chemist/Data Validator 

rburton Nus Cmporation 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B- Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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Table 1 - Data Qualification Summary Table 
NIROP Fridley, Minnesota 

Case No. CTO 214, SDG No. 071416 

Aluminum A1 Magnesium 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

If the field is left blank, the qualifier is A, accept all data. 

A1 
A1 

A1 

A1 

A 1 - Accept data, but qualify positive results within the action level as nondetected, "U", as a 
result of blank contamination. 

J1 - Accept data, but qualify positive results < 3X CRDL as estimated, "J", as a result of 
CRDL Standard analysis recoveries > 120%. 



lA'\ Halliburton NIB 
\W/CORPORATION 

TO: 

FROM: 

SUBJECI': 

SAMPLES: 

Soils: 

Waters: 

Overview: 

C-49-0S-S-UJ 

DATE: MAY 16, 1995 

RICKY C. DEPAUL COPIES: :Q. V. Fll.F.S 

INORGANIC DATA VALIDATION- TAL METALS AND CYANIDE 

CI'O 214, NIROP FRIDLEY, MINNESOTA 

CASE NO. cro 214, SDG. No. GW03F 

DUP-01 
SB-01-1416 
SB-04-1012 

RB-01-040795 

DUP-02 
SB-02-000 1 
SB-04-1214 

RB-01-041095 

SB01-0001 
SB-02-0204 
SB-07-0406 

RB-01-041195 

SB-01-0608 
SB-02-0406 

The sample set for CTO 214, NIROP Fridley, SDG GW03F consists of 11 soil samples 
including two field duplicate pairs (namely, samples DUP-01/SB-01-0001 and DUP-02/SB-02-
0204). Additionally, three equipment rinsate blanks were included with this analytical data 
set. These samples were analyzed for Target Analyte List (TAL) metals and cyanide. The 
samples were collected by Halliburton NUS on April 7, 10, and 11 1995 and analyzed by 
Ceimic Corporation under Naval Energy and Support Activity (NEESA) Level D Quality 
Assurance/Quality Control (QA/QC) Statement of Work (SOW) IT..M02.1 analytical and 
reporting protocols. -

The data in this SDG were validated with regard to the following parameters: 

• Data Completeness 

* • Calibration Data 
• Holding Times 

* • Laboratory and Field Blank Analyses 
• ICP Interference Check Sample Results 

* • Matrix Spike Results 
• Laboratory Duplicate Precision 
• Laboratory Control Sample Results 
• ICP Serial Dilution Analysis 
• Field Duplicate Precision 
• Detection Limits 
• Sample Quantitation 

The symbol(*) indicates that quality control criteria were not met for this parameter. 
Problems affecting data usability are addressed below and indicated in the attached Table 1. 
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All analyses (with the exception of mercury and cyanide) were analyzed via Inductively 
Coupled Plasma (ICP) methodology. 

Calibration Data 

The Contract Required Detection Limit (CRDL) Standard analysis recoveries for antimony, 
beryllium, cadmium, chromium, copper, lead, manganese, mercury, nickel, and silver 
exceeded the 120% upper quality control limit. Positive results < 3X CRDL for beryllium, 
copper, and nickel were qualified as estimatw, "J". No actions were necessary for antimony, 
cadmium, chromium, manganese, mercury, lead, and silver because only non impacted 
nondetects were reported for antimony, cadmium, mercury, and silver; while positive results 
for chromium, manganese, and lead were greater than 3X CRDL. Thus, no validation actions 
were necessary for these analytes. 

Blanks 

The following contaminants were detected at maximum concentrations in the associated 
laboratory method blanks: 

Analyte 
aluminum 
aluminum 
antimony 
barium 
cadmium 
calcium2 
chromium 
iron 
iron2 
nickel 
potassium 
silver 
sodium2 
zinc 

Maximum Contaminant Level 
9.098 mg/Kg 
44.1 1-1g/L 
52.9 1-1g/L 
9.3 IJ.g/L 
4.2 1-1g/L 
142.37 IJ.g/L 
8.9 1-1g/L 
18.5 1-1g/L 
41.75 1-1g/L 
13.6 IJ.g/L 
103.2 IJ.g/L 
5.1 1-1g/L 
280.96 IJ.g/L 
8.9 IJ.g/L 

Action Level (s) 1 
45.49 mg/Kg 
220.5 1-1g/L 
264.5 IJ.g/L, 52.9 mg/Kg 
46.5 IJ.g/L, 9.3 mg/Kg 
21.0 IJ.g/L, 4.2 mg/Kg 
711.85 1-1g/L 
44.5 IJ.g/L, 8.9 mg/Kg 
18.5 mg/Kg 
208.75 1-1g/L 
68.0 1-1g/L, 13.6 mg/Kg 
516 IJ.g/L, 103.2 mg/Kg 
25.5 1-1g/L, 5.1 mg/Kg 
1404. 8 1-1g/L 
44.0 IJ.g/L, 8.9 mg/Kg 

1 A 1 gm into 200 ml soil digestion procedure was employed for the samples in this analytical 
data set. 

2 Analyte was detected at a maximum contaminant level in an aqueous preparation blank only. 
No other contamination was noted for this analyte in the remaining laboratory method 
blanks. 
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Sample weight, moisture content, and dilution factors were taken into account prior to the 
application off the action levels. Positive results below the action levels for aluminum, 
antimony, barium, cadmium, calcium, chromium, iron, nickel, potassium, sodium, and zinc 
were qualified as laboratory artifacts, i.e., nondetected, "U". 

Matrix Spike Results 

The soil Matrix Spike (MS) recoveries for antimony (71. 7%) and selenium ( 68.9%) were 
marginally below the 75% lower quality control limit. Only nondetects were reported for 
these analytes in affected samples and these results were qualified as estimated, "ill". 

The soil MS recovery for manganese exceeded the 125% upper quality control limit. Only 
positive results were reported for this analyte in the affected samples and these results were 
qualified as estimated, "J". 

Field Duplicate Precision 

Two field duplicate pairs were included with this analytical data set (namely, samples DUP-
01/SBOl-0001 and DUP-02/SB02-0204). A comparison of these field duplicate results is 
provided in the support documentation. 

Executive Summary: 

Laboratory Perfonnance: Several analytes exhibited poor CRDL Standard analysis 
recoveries. Numerous analytes were detected as contaminants in the laboratory method 
blanks. 

Other Factors Mfecting Data Quality: Matrix spike recoveries for antimony and selenium 
were low; while the matrix spike recovery for manganese was high. 

The data for these analyses were reviewed with reference to the "National Functional 
Guidelines for Inorganic Data Validation", February 1994, and the NEESA document entitled 
"Sampling and Chemical Analysis Quality Assurance requirements for the Navy Installation 
Restoration Program" (NEESA 20.2-047B; 6/88). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 
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"I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NEESA Guidelines and the Quality Assurance Project Plan 
(QAPP)." 

Halliburton NUS Cmporation 

Ricky C. DePaul 
Chemist/Data V alidator 

/1 /.· / :£_~ 
(,rt· ~/t 
;Halliburton NUS Corporation 

l 
Joseph A. Sarnchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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Aluminum A1 
Antimony A1 
Arsenic 
Barium 
Beryllium 
Cadmium A1 
Calcium A1 
Chromium A1 
Cobalt 
Copper 
Iron A1 
Lead 

Table 1- Da~ Qu~lification Summary Table 
NIROP fridley, Minnesota 

Case No. CTO 214, SDG No. GW03F 

Magnesium 
J2 Manganese 

Mercury 
A1 Nickel A1 

' J1 Potassium A1 

Selenium 
Silver 
Sodium A1 
Thallium 

J1 Vanadium 
Zinc A1 
Cyanide 

If the field is left blank, the qualifier is A, accept all data. 

J3 

J1 

J2 

A1 -Accept data, but qualify positive results within the action level as noodetected, "U", as a 
result of blank contamination. 

J1 - Accept data, but qualify positive results < 3X CRDL as estimated, "J", as a result of 
CRDL Standard analysis recoveries > 120%. 

J2 - Accept data, but qualify as estimated, "UJ", nondetected results in affected samples as a 
result of soil matrix spike recovery < 75%, but > 30%. 

J3 -Accept data, but qualify as estimated, "J", positive results in affected samples as a result 
of soil matrix spike recovery > 125%. 
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lRI~._NI_NESTEEL DATE: MAY 16, 1995 

RICKY C. DEPAUL COPIES: D. V. Fn..ES 

MISCElLANEOUS DATA VALDlAUON- PH 
CTO 214, NIROP FRIDLEY, ~OTA 

CASE NO. CTO 214, SDG 040495 

SB-01-0001/DUP-01 
SB-02-0001 
SB-03-0001 
SB-04-0001 . 
SB-05-0001 
SB-06-0002 
SB-07-0406 

GW-01 

FB-01-040495 
RB-01-040595 
RB-01-041095 

SB-01-Q608 
SB-Ol-0204/DUP-02 
SB-03-1012 
SB-04-1012 
SB-05-1012 
SB-06-0608 
SB-07-1416 

GW-02/DUP-03 

FB-02-040495 
RB-04-040695 
RB-01-041195 

SB-01-1416 
SB-02-0406 
SB-03-1214 
SB-04-1214 
SB-05-1315 
SB-06-1214 
SB-07-2830 

GW-03 

RB-01-040495 
RB-01-040795 
RB-01-041295 

The sample set for CTO 214, NIROP Fridley, SDG 040495 consists of 21 soil samples 
(including two field duplicate pairs; namely samples SB-01-001/DUP-01 and SB-02-
0204/DUP-02) and 3 waters (including one field duplicate pair; namely, samples GW-
02/DUP-03) for pH via method 9040/9045. Additionally, nine field quality control blanks 
were included with this analytical data set. The samples were collected by Halliburton NUS 
on April 4, 5, 6, 10, 11, and 12 , 1995 and analyzed by Ceimic Corporation under Naval 
Energy and Support Activity (NEESA) Level D Quality Assurance/Quality Control (QA/QC) 
Statement of Work (SOW) ILM02.1 analytical and reporting protocols. 

The data in this SDG were evaluated with regard to the following parameters: 

• 
• 
• 

Data Completeness 
Holding Times 
Field Duplicate Precision 
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The symbol (*) indicates that quality control criteria were not met for this parameter. 

Holding Times 

All samples were analyzed within 1 to 3 days of sample collection. Hence, no validation 
actions were necessary. Sample data quality is unaffected. 

Additional Comments 

Samples FB-01-040495, FB-02-040495, RB-01-040495, and RB-01-041295 were incorrectly 
transcribed onto the Chain-of-Custody (C.O.C.) forms with the suffix **-**-04**-94. This 
transcription error was amended by the validator on the C.O.C. form in an effort to avoid 
subsequent confusion regarding sample identification for these field quality control blanks. 

No other problems were noted with the data. Field duplicate precision was acceptable. 
Sample data is acceptable without data qualification. 

Executive Summary: 

Laboratory Performance: No problems were noted upon review. 

Other Factors Mfecting Data Quality: None. 

The data for these analyses were reviewed with reference to the "National Functional 
Guidelines for Inorganic Data Validation", February 1994, and the NEESA document entitled 
"Sampling and Chemical Analysis Quality Assurance requirements for the Navy Installation 
Restoration Program" (NEESA 20.2-047B; 6/88). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NEESA Guidelines and the Quality Assurance Project Plan 
(QAPP)." 

1f&.t--J c - r:;J./J .__A_ 

Halliburton NUS Corporation 

Ricky C. DePaul 
Chemist/Data V alidator 
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Joseph A. Sarnchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 
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MR. RICH NINESTEEL ·· DATE: MAY 17, 1995 

KELLY A. JOHNSON COPIES: DV FILE 

ORGANIC DATA VALIDATION- VOA/BNA/PESTICIDE/PCB ORGANICS 
CTO 214, NIROP FRIDLEY, MINNESOTA 
CASE 5255, SDG GW03F 

Solids: 

SB-02-0406 
DUP-01 
SB-04-1214 

Aqueous: 

RB-01-040795 
RB-01-041195 

SB-02-0608 
SB-02-0001 
SB-01-0001 

TB-0 1-041 095 

SB-07-0406 
SB-02-0204 
SB-01-0608 

RB-01-041095 

SB-01-1416 
SB-04-1012 
DUP-02 

TB-01-041195 

Ceimic Laboratories analyzed 11 solid samples (including two field duplicate pairs SB-01-0001, DUP-01 and SB-02-
0204, DUP-02), 3 aqueous rinsate blanks (designated RB-), and 2 trip blanks (designated TB-) for Target 
Compound List (TCL) volatile organic compounds, semivolatile organic compounds, and Polychlorinated Biphenyls 
(PCBs). The trip blanks and sample SB-02-0608 were analyzed for volatile organic compounds only. Additionally, 
sample DUP-02 was not analyzed for volatile organic compounds. 

The samples were collected by Halliburton NUS Corporation on April 7th, 1Oth, and 11th 1994 and were analyzed 
by Ceimic. The TCL organic compound analyses (e.g., volatile, semivolatile, and PCBs) were analyzed as Naval 
Energy and Environmental Support Activity (NEESA) Level D, using the methods prescribed by the 3/90 Contract 
Laboratory Program (CLP) Statement of Work (SOW) OLM01.8. 

• 
• 
• 

* • 
* • 
* • 

• 
* • 
* • 

• 
• 
• 
• 

Data completeness 
Holding times 
GC/MS Tuning 
lnitiai and continuing calibrations 
Laboratory and field blank analyses 
Surrogate spike recoveries 
Laboratory control spike/laboratory control spike duplicate results 
Internal standards performance 
Matrix Spike/Matrix Spike Duplicate results 
Instrument performance 
Detection limits 
Sample quantitation 
Tentatively identified compounds 
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The symbol (*) indicates that quality control criteria were not met for this parameter. Problems affecting data 
usability are discussed below and the attached Table 1 summarizes the validation qualifications. 

Volatiles 

Several continuing calibration Percent Differences (%Ds) for trans-1 ,3-dichloropropene, chloroethane, 2-hexanone, 
chloromethane, vinyl chloride, 2-butanone, and 4-methyl-2-pentanone were greater than the 25% quality control 
criteria. Positive and nondetected results reported for these compounds were qualified as estimated, "J" and "UJ", 
respectively. 

Several continuing calibration %Ds for acetone were greater than the 25% quality control criteria. No actions were 
taken for acetone as these results were qualified as a result of blank contamination and did not require further 
qualification. Additionally, there several other calibration noncompliances but the only affected samples were 
dilution analyses. No data qualification was warranted because only the trichloroethene and tetrachloroethene 
results were used in validation. 

The following compounds were detected in the low level laboratory method and field quality control blanks at the 
maximum concentrations indicated below: 

Compound 
bromomethane 
methylene chloride 
chi oromethane 
acetone 
4-methyl-2-pentanone 
2-hexanone 
acetone' 

Maximum 
Concentration 
6 pgjkg 
4 pgfkg 
1 pgfkg 
9 pgfkg 
7 pgjkg 
8 pgjkg 

14 pgfL 

Action 
Level 
30 pgjkg 
40 pgfkg 
5 pgjkg 

90 pgfkg 
35 pgfkg 
40 pgjkg 

140 pgjKg 

Maximum concentrations indicated were detected in the field quality control blanks. 

Samples Affected: All low level soil samples. 

Percent moisture, sample aliquot size, and dilution factors were taken into consideration during the application of 
all action levels. Positive results reported at concentrations below the detection limit but less than the action level 
were raised to the detection limit and qualified as undetected ·u·. Positive results reported at concentrations above 
the detection limit but less than the action level were qualified as undetected "U". No actions were taken for 
chloromethane since no positive result were reported for this compound in the affected samples. It should be 
noted that field quality control blanks are not qualified based on field quality control blank contamination. 

The following compounds were detected in the medium level laboratory method blanks at the maximum 
concentrations indicated below: 

Compound 
chi oromethane 
4-methyl-2-pentanone 
2-hexanone 

Samples Affected: 

Maximum 
Concentration 
500 pgfkg 
650 pgjkg 
570 pgfkg 

All medium level soil samples. 

Action 
Level 
2500 pgfkg 
3250 pgjkg 
2850 pgfkg 
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Percent moisture, sample aliquot size, and dilution factors were taken into consideration during the application of 
all action levels. No actions were taken for chloromethane, 4-methyl-2-pentanone, and 2-hexanone since no 
positive result were reported for these compounds in the affected samples. 

The positive results for trichloroethene in the field duplicate pair SB-Q1-0001 and DUP-G1 were qualified as 
estimated, "J", as a result of poor field duplicate precision (Relative Percent Difference greater than 50%). 

Trichloroethene and tetrachloroethane exceeded the instrument's linear calibration range in sample SB-Q2-0406. 
This sample was diluted (125-fold) and reanalyzed. The dilution results for these compounds were transposed over 
to the original analytical data and used in validation of this SDG. 

Acetone, trichloroethane, and tetrachloroethene exceeded the instrument's linear calibration range in sample SB-02-
0608. This sample was diluted (125-fold) and reanalyzed. The dilution results for trichloroethene and 
tetrachloroethene were transposed over to the original analytical data and used in validation of this SDG. Acetone 
was not detected in the dilution analysis, hence, the acetone result from the original analytical data was estimated, 
"J", and used in the valiJation of this SDG. 

Sample SB-G7-0406 was originally analyzed at a 5-fold dilution. 

Sample SB-Q1-1416 was originally analyzed as a medium level sample as a result of high levels of trichloroethene. 
This sample was further diluted 2-fold as a result of trichloroethene exceeding the instrument's linear calibration 
range. The 2-fold dilution result for trichloroethane was transposed over to the original sample analysis and used 
in validation. 

Trichloroethene exceeded the instrument's linear calibration range in sample SB-G1-0001. This sample was diluted 
(1 0-fold) and reanalyzed. The dilution results for this compound was transposed over to the original analytical data 
and used in validation of this SDG. 

Positive results reported at concentrations below the Contract Required Quantitation Limit (CRQL) were qualified 
as estimated, "J". 

The Matrix Spike Duplicate analyses of sample SB02-Q406 yielded a high recovery for 1 ,2-dichloroethane-d4. No 
actions were taken since this noncompliance affected a quality control sample. 

No other problems were noted. 

Semivolatiles 

An initial calibration Percent Relative Standard Deviation (%RSD) exceeded the 30% quality control limit for 3,3'­
dichlorobenzidine. No action was taken as a result of this calibration exceedance. 

Continuing calibration %Ds for 2,4-dinitrophenol, 2,2'-oxybis(1-chloropropane), hexachlorobenzene, and 3,3'­
dichlorobenzidine exceeded the 25% quality control criteria. The positive and nondetected results reported for 
these compounds in the affected samples was qualified as estimated, • J" and "UJ", respectively. 

Continuing calibration %Ds for several compounds exceeded the 25% quality control criteria. No actions were 
necessary for any of these compounds since the only affected sample was a reanalysis, which was not used in 
the validation of this SDG. 

The internal standard areas for chrysene-d12 and perylene-d12 were below the lower quality control limit in sample 
DUP-G2. Upon subsequent reanalysis, there were no improvements in these internal standard areas. Positive and 



TO: MR. RICH NINESTEEL 
DATE: MAY 17,1995- PAGE 4 

C-49-05-5-168 

nondetected results reported for target compounds quantitated by the failed internal standard areas were qualified 
as estimated, "J" and "UJ". 

The internal standard areas for perylene-d12 were low in samples SB-02-0204 and SB-02-0406. There were no 
improvements in these internal standard areas upon the subsequent reanalyses of these samples. Positive and 
nondetected results reported for target compounds quantitated by the failed internal standard areas were qualified 
as estimated, "J" and "UJ". 

The Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses of sample SB-01-0608 yielded a high Percent 
Recovery (%R) for 2,4-dinitrotoluene. No action was necessary since only nondetected results were reported for 
this compound in the unspiked sample and nondetects are not compromised by high %Rs. 

The positive results for bis(2-ethylhexyl)phthalate in the field duplicate pair SB-01-0001 and DUP-01 were qualified 
as estimated, "J", as a result of poor field duplicate precision (Relative Percent Difference greater than 50%). 

Positive results reported at concentrations below thcr Contract Required Quantitation Limit (CRQL) were qualified 
as estimated, "J". 

No. other problems were noted. 

The surrogate %Rs for tetrachloro-m-xylene (TCX) on column 1 and 2, and decachlorobiphenyl (DCB) on column 
2 were high for samples DUP-02DL, SB-07-0406DL, and SB-02-0406DL The surrogate %Rs for TCX on column 
1 and 2 were high for sample SB-02-0204DL. Additionally the surrogate for TCX on column 1 was high for sample 
SB-02-0406. No actions were necessary in any of the aforementioned samples because no positive results were 
reported in any of these samples. 

Sample DUP-02, SB-02-0204, SB-02-0406, and SB-07-0406 were originally analyzed at a 5-fold dilution due to a 
pesticide compounds in excess of the instrument's linear calibration. However, samples were only to be analyzed 
for PCB compounds. This was an error made by the laboratory, which resulted in high detection limits for PCB 
compounds. No qualifications were made to the data. 

No problems were noted. 

Additional Comments 

Tentatively identified compounds (TICs) which were present in laboratory andjor field quality control blanks and 
also present in environmental samples were not included in the Summary of TICs. 

Executive summary 

Laboratory Performance: Several volatile and semivolatile continuing calibration %Ds were noncompliant. Several 
contaminants were detected in the laboratory method blanks. 

Other Factors Affecting Data Quality: A noncompliant matrix spike/matrix spike duplicate %R was noted in the 
semivolatile fraction. Several samples contained high surrogate %Rs in PCB fraction analyses. High internal 
standard areas were noted in several semivolatile sample analyses. Poor field duplicate precision was noted for 
trichloroethene and bis(2-ethylhexyl)phthalate. Positive results reported at concentrations below the CRQL are 
considered to be estimated. 
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The data for these analyses were reviewed with reference to the U.S. EPA "National Functional Guidelines for 
Organic Data Evaluation " (2/94) and the NEESA guidance document entitled "Sampling and Chemical Analysis 
Quality Assurance requirements for the Navy Installation Restoration Program" (NEESA 20.2-0478; June, 1988.) 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as specified 
in the NEESA t?uidelines and the Quality Assurance Project Plan (QAPP)." 

Kelly A Johnson 
Chemist/Data Validator 

Joseph A Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. VOA 

SB-02-0406 A1.2.J.~. 

SB-02-0608 A2, 

SB-07-0406 
SB-01-1416 
DUP-01 A1.2.J.e. 

SB-02-0001 A3.s 
' 

SB-02-0204 A2.J, 

SB-04-1012 A1.2.J, 

SB-04-1214 N·] 
' 

SB-01-0001 N.J 
' 

SB-01-0608 A1.2 
' 

DUP-02 
RB-01-040795 
TB-0 1-041 095 
RB-01-041095 
TB-01-041195 
RB-01-041195 

NIROP FRIDLEY 
CASE 5255, SDG GW03F 

TABLE 1 -RECOMMENDATION SUMMARY 

BNA 

Jl.8 J8,12 
Jl,8,7 

JU 
JS,10 

JS J10,11 
Jl,S J8,10 

Jl.8 JS,12 

J1 J10 
J1.8 J8,10 
J1.5.8 JS,10,11 

J2 JS,10 
J8.S,12 

J~ 

J8 
J4 

J8 

PEST/PCB 

If the field is left blank, the qualifier is A - Accept all data. 

N 

J1 

Qualify positive result for bromomethane as undetected, "U", as a result of laboratory blank 
contamination. 

Qualify positive result for methylene chloride as undetected, "U", as a result of laboratory blank 
contamination. 

Qualify positive result for acetone as undetected, "U", as a result of laboratory blank contamination. 

Qualify positive result for 4-methyl-2-pentanone as undetected, "U", as a result of laboratory blank 
contamination. 

Qualify positive result for 2-hexanone as undetected, "U", as a result of laboratory blank 
contamination. 

Qualify positive result for acetone as undetected, "U", as a result of field quality control blank 
contamination. 

Estimate, "UJ", nondetected result for trans-1 ,3-dichloropropene as a result of a continuing 
calibration %0 > 25%. 

Estimate, "UJ", nondetected result for chloroethane and 2-hexanone as a result of continuing 
calibration %Ds > 25%. 

Estimate, "UJ", nondetected result for chloromethane, vinyl chloride, 2-butanone, and 4-methyl-2-
pentanone as a result of continuing calibration %Ds · > 25%. 



Estimate, "UJ", nondetected result for chloromethane and 4-methyl-2-pentanone as a result of 
continuing calibration %Ds > 25%. 

Estimate, "J", positive result for trichloroethene as a result of poor field duplicate precision. 

Estimate, "J", positive results reported at concentrations below the CRQL. 

Estimate, "J", positive result for acetone due to this compound exceeding the instrument's linear 
calibration range. 

Estimate, "UJ", nondetected result for 2,4-dinitrophenol as a result of continuing calibration %Ds 
> 25%. 

Estimate, "UJ", nondetected result for 2,2'-oxybis(1-chloropropane) as a result of continuing 
calibration %Ds > 25%. 

Estimate, "UJ", nondetected result for hexachlorobenzene and 3,3'-dichlorobenzidine as a result 
of continuing calibration %Ds > 25%. 

Estimate, "J", positive result for bis(2-ethylhexyl)phthalate as a result of poor field duplicate 
precision. 

Estimate, "J" and "UJ", positive and nondetected results for compound quantitated by the failed 
internal standards. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 
Remaining After Data Qualification 

Named TIC 

Unknown(s) 
Isopropyl alcohol 
Aliphatic hydrocarbons 
C3-benzene Isomer 
C4-benzene Isomer 
Cyclic hydrocarbons 
Propyl-benzene 
1,1 ,3,4-tetrachloro-1 ,3-butadiene 

Unknown(s) 
Unknown amlde(s) 
Aliphatic hydrocarbon 
Phenol, fluoro, nitro isomer 
Tetrachloro-benzene isomer 
Trichloro-naphthalene Isomer 
Tetrachloro-naphthalene Isomer 
Octachloro-naphthalene 
2-methyl, 2,2-dlmethyl-1-(2-hydroxy-1-methylethyl)propyl ester 
2-(2-butoxyethoxy) Ethanol 
Polychlorinated Polynuclear Aromatic Hydrocarbon 
Quinoline, methylisomer 
Benzoquinoline isomer 
C13H9N isomer 



Data Qualifier Summary 

U Nondetect as reported by the laboratory or an artifact of blank contamination, qualified B as a false positive. 

J 

UJ 

Estimate positive results for various technical reasons (i.e. calibration noncompllances, RPDs, and values less than the CRQL). 

Estimate nondetects as a result of calibration noncompliances. 
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ORGANIC DATA VALIDATION - TCL VOCs/SVOCsjPCBs 
CTO 214, NIROP FRIDLEY, FRIDLEY, MINNESOTA 
CASE NO. 5255, SDG NO. SB-07-1416 

2/Soil/ 

SB-07-1416 SB-07-2830 

5/Aqueousj 

GW-01 GW-02 DUP-03 

TB-0 1-041295 R B-0 1-041295 

MAY 17, 1995 

DV FILE 

The sample set for CTO 214, NIROP Fridley, SDG No. SB-07-1416 consists of two (2) environmental soil 
samples, three (3) aqueous environmental samples (including one field duplicate pair- GW-02 and DUP-03), 
one (1) rinsate blank (RB-01-041295), and one (1) trip blank {TB-01-041295) for Target Compound List {TCL) 
volatile, semivolatile, and PCB organic compounds, with the exception of the trip blank which was analyzed 
for volatiles only. 

The samples were collected by Halliburton NUS personnel on April 11th and 12th, 1995 and analyzed by 
Ceimic Corporation under Naval Energy and Environmental Support Activity (NEESA) Level D Quality 
Assurance/Quality Control (QAjQC) criteria. All analyses were conducted using the Contract Laboratory 
Program (CLP) Statement of Work (SOW) OLM01.8 analytical and reporting protocols. 

The data contained in this SDG were validated with regard to the following parameters: 

* 
* 
* 

* 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Data completeness 
Holding times 
GC/MS tuning and mass calibration 
Initial and continuing calibrations 
Laboratory and field blanks analyses 
Surrogate spike recoveries 
Laboratory control sample results 
Internal standard performance 
Detection limits 
Sample identification 
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* 
* 

• 
• 

Sample quantitation 
Tentatively Identified Compounds (TICs) 

C-49-05-5-089 

The symbol (*) indicates that quality control criteria were not met for this parameter. Problems affecting 
data usability are discussed below and the attached Table 1 summarizes the validation qualifications. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) samples are designated by the field crew with a frequency 
of one MS/MSD per twenty samples of like matrix. No semivolatile or PCB MS/MSD samples were included 
in this analytical data set, hence, the environmental samples contained within this SDG could not be 
evaluated for this parameter in these fractions. 

Volatile Fraction 

Some continuing calibration Percent Differences (%Ds) for chloromethane, bromomethane, acetone, 2-
butanone, bromoform, 4-methyl-2-pentanone, 2-hexanone, and tetrachloroethane were greater than the 25% 
quality control limit. This calibration noncompliance indicates a lack of consistency in instrumental 
responses which could lead to compromised detection and quantitation of the affected compounds. No 
action was taken for acetone, bromoform, or tetrachlroethene since the associated sample results were 
either qualified for blank contamination or not used in the data validation. The remaining positive and 
nondetected results reported for these compounds the affected environmental samples are qualified as 
estimated, "J" and "UJ", respectively. 

The following contaminants were detected in the laboratory method blank and field quality control analyses 
at the maximum concentrations summarized below: 

Contaminant 
Acetone· 
Methylene Chloride 
Methylene Chloride·· 
2-Hexanone •• 
2-Hexanone 
4-Methyl-2-pentanone •· 

Maximum 
Concentration 

12 pg/L 
4 pgjKg 

400 pgjKg 
570 pgjKg 

4pg/L 
650 pgjKg 

Maximum concentration detected in a field quality control blank. 
Applicable to medium level soil analyses only. 

Blank Actions: 

Action 
Level 

120 pg;t., pgjl<g 
40 pgjKg 

4000 pgjKg 
2850 pgjKg 

20 pgjL 
3250 pgjKg 

• Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by aU. 
• Value > CRQL and < action level; report value followed by aU. 
• Value > CRQL and > action level; report value unqualified. 

Percent moisture, dilution factors, and sample aliquot used for analysis were taken into consideration during 
the application of the action level. No actions were taken for methylene chloride, 2-hexanone, and 4-methyl-
2-pentanone as no positive results were reported for these compounds in the associated samples. The 
positive results reported for acetone in the affected samples were qualified in the manner indicated by the 
blank actions table. 
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Poor field duplicate precision was noted for 2-butanone in the field duplicate pair GW-02 and DUP-03. This 
compound was reported as a nondetect in sample GW-02, however, it was detected above the CRQL in the 
duplicate sample. Hence, the positive and nondetected for 2-butanone in the field duplicate pair is qualified 
as estimated, "J" and "UJ", respectively. 

The results for trichloroethane in samples GW-01, GW-Q2, and SB-07-2830 exceeded the instrument's linear 
calibration range in the original analyses. The results from the diluted analyses were used in the validation 
of the data. 

Samples SB-07-1416 and SB-Q7-2830DL were analyzed as a medium level soils as a result of the high 
concentration of trichloroethane contained in the sample. 

The laboratory analyzed sample DUP-03 at a 10-fold dilution prior to analysis as a result of the high 
concentrations of target compounds. 

Semivolatile Fraction 

An initial calibration Percent Relative Standard Deviation (%RSD) for 3,3'-dichlorobenzidine exceeded the 
30% quality control limit. No actions were necessary in the associated environmental samples since no 
positive results were reported for these compounds and nondetects are not compromised. 

Some continuing calibration %Ds for hexachlorobutadiene, hexachlorocyclopentadiene, 4-bromophenyl 
phenyl ether hexachlorobenzene, pentachlorophenol, 3,3'-dichlorobenzidine, and di-octylphthalate exceeded 
the 25% quality control criterion. Only nondetected results were reported for these compounds in the 
affected samples and these nondetects are qualified as estimated, "UJ". 

No contaminants were detected in the laboratory method or field quality control blanks. 

The surrogate spike Percent Recovery (%R) forterphenyl-d14 (fPH) in samples GW-01, GW-02, and DUP-03 
were below the lower quality control limit. No qualifications were necessary in these samples since only one 
surrogate spike compound from the basejneutral fraction was outside of the quality control limit. 

Several Tentatively Identified Compounds (TICs) were reported in the semivolatile laboratory method blanks. 
Environmental sample TICs also reported in associated blanks and TICs identified as adol-condensation 

products (laboratory artifacts) are not included in the Appendix A TIC summary. 

Neither an aqueous nor soil Laboratory Control Sample (LCS) analysis was performed for the semivolatile 
fraction. Hence, the data were not evaluated for this parameter. 

PCB Fraction 

Neither an aqueous nor soil Laboratory Control. Sample (LCS) analysis was performed for the PCB fraction. 
Hence, the data were not evaluated for this parameter. 

Additional Comments 

Positive results reported at concentrations below the CRQL are qualified as estimated, "J". 

No other problems were noted. 
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Laboratory Performance Issues: Methylene chloride, 4-methyl-2-pentanone, 2-hexanone, and semivolatile 
TICs were detected in the laboratory method blanks. Continuing calibration %Ds for several volatile and 
semivolatile compounds exceeded 25%. LCS or MS/MSD analyses were not performed for the semivolatile 
or PCB fraction. 

Other Factors Affecting Data Quality: Acetone was detected in the field quality control blanks. Some 
samples contained a noncompliant base/neutral surrogate recoveries. Some samples required dilutions. 
Positive results reported at concentrations below the CRQL are qualified as estimates. 

The data for these analyses were reviewed with reference to the EPA "Laboratory Data Validation Functional 
Guidelines for Evaluating Organic Analyses (2/94)" and the Naval Energy and Environmental Support Activity 
(NEESA) "Sampling and Chemical Analysis Quality Assurance Requirements for the Navy Installation 
Restoration Program" t.Z0.2-D47B, 6/88). The text of this report has been formulated to address only those 
problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NEESA guidelines and the Quality Assurance Project Plan (QAPP)." 

Halliburton NUS Corporation 

Michelle L. Allen 
Chemist/Data Validator 

Halliburton NUS Co~poration 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C- Support Documentation 



Data Qualifier Key 

u 

J 

UJ 

Value is a nondetect as reported by the laboratory or has been qualified based on blank contamination. 

Positive result Is considered to be estimated based on various technical reasons {I.e., continuing calibration %0 > 25%, poor 
field duplicate precision, or values less than the CRQL). 

Nondetected result is considered to be estimated as a result of various technical reasons {continuing calibration %0 > 25% 
or poor field duplicate precision). 



NIROP FRIDLEY 
SDG NO. SB-07-1416 

TABLE 1 - RECOMMENDATION SUMMARY 

Sample No. 

SB-o7-1416 
SB-o7-2830 
GW-D1 
GW-02 
DUP-Q3 
TB-01-Q41295 
RB-D1-041295 

Volatile Semivolatile PCB 

J1.3 Jl 
Jl 

Al J1.3 J3 
Al J1.2.3 
Al J1.2.3 

Jl 
Jl 

Accept data, but change positive result for acetone to a revised reporting limit as a result 
of blank contamination. 

Estimate, • J" or "UJ", positive or nondetected results as a result of continuing calibration 
%Ds > 25%. 

Estimate, "J" and "UJ", positive and nondetected results as a result of field duplicate 
imprecision. 

Estimate, "J", positive results reported at concentrations below the CRQL. 



Fraction 

Volatile 

Semivolatile 

Summary of Tentatively Identified Compounds (TICs) 
Remaining After Data Qualification 

Named TIC 

Isopropyl alcohol 

Unknowns 
Unknown aromatic 
Aliphatic hydrocarbons 
C3 Alkyl phenols 
Chlorinated polynuclear aromatic hydrocarbons 
2,5-Cyclohexadiene-1 ,4-dione 
Naphthalene, tetrachloro isomer 
1,8-Naphthalic anhydride 
Phenol, dimethyl isomer 
Polychlorinated polynudear aromatic hydroca.rtons 
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