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EXECUTIVE SUMMARY 

INTRODUCTION 

This Site Screening Process (SSP) Report for Naval Support Facility Indian Head (NSF-IH) in Indian 

Head, Maryland was prepared by Tetra Tech NUS, Inc. (TtNUS) in response to Contract Task Order 114 

under the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number 

N62472-D-03-0057.  NSF-IH is a Naval Support Activity South Potomac facility within the Naval District 

Washington Region.  Until October 1, 2005, NSF-IH was referred to as Naval District Washington, Indian 

Head.  The report describes the SSP for Site 43 – Toluene Disposal. 

 

The objective of the SSP at Site 43 was to collect and evaluate sufficient data to provide the basis for a 

determination that either:  (1) additional investigation or remediation is needed or (2) the area does not 

pose a threat or potential threat to public health, welfare, or the environment and should be removed from 

further study under the Federal Facility Agreement (FFA) (EPA Region 3 and DoN, 2000).  The field 

investigations leading to this report were outlined in three site-specific work plans (TtNUS, 2005, 2007, 

and 2009) that detailed the environmental samples and analytical methods needed to make a decision for 

this site. 

 

Site 43 includes two areas, separated by approximately 700 feet, along Gallery Road in the southwestern 

portion of the Main Area of NSF-IH.  The first area is near the northern corner of Building 1040 near the 

intersection of Gallery and Schuyler Roads.  The second area is near a utility pole approximately 30 feet 

northwest of and across Gallery Road from Building 1041.  It was reported that, for a period of more than 

2 years during parts-cleaning operations, unknown quantities of spent solvents were improperly disposed 

in the drainage swale outside the door of Building 1040 (acetone) and at the base of the pole near 

Building 1041 (acetone and toluene).  Contaminants present in the waste would have been deposited in 

the immediate vicinity of disposal, could have migrated to downstream areas of the drainage swales 

present at both areas, and/or could have migrated to shallow groundwater. 

 

FIELD INVESTIGATIONS AND DATA EVALUATION 

Prior to the SSP investigation, no environmental sampling had been conducted at the Building 1040 area.  

A Site Inspection was performed in 1992 in the Building 1041 area (E/A&H, 1994).  Four surface soil 

samples were collected near the utility pole, and acetone was detected at one location.  Ten soil-gas 

borings were completed, and soil-gas samples were collected.  Toluene and chlorinated solvents were 

detected at 3 of the 10 soil-gas locations.  According to the FFA, a remedial investigation/feasibility study 
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is required at Site 43.  However, the Indian Head Installation Restoration Team decided to conduct the 

SSP to verify that a remedial investigation was necessary. 

 

As part of the SSP, surface soil, subsurface soil, and shallow groundwater samples were collected at 

each area. In addition, a membrane interface probe (MIP) was used to characterize subsurface conditions 

as well.  Quality control samples (duplicates and blanks) were also collected.  The samples were 

analyzed for Target Compound List volatile organic compounds (VOCs), explosives, nitrocellulose, 

nitroglycerin, nitroguanidine, Target Analyte List metals, and/or cyanide. 

 

Two soil borings were installed to depths of 8 and 20 feet in and downgradient of the suspected disposal 

area.  One of the soil borings was converted into a shallow groundwater monitoring well. 

Building 1040 Area 

 

Two surface soil samples were collected from depths of 0 to 1 foot below ground surface (bgs).  One 

VOC (methylene chloride), one explosive (nitrocellulose), and many metals were detected. 

 

Subsurface soil samples from the soil borings were field screened for organic vapors and were to be 

collected from the depth interval with the highest organic vapor reading.  No organic vapors were 

detected; therefore, the samples from the depth interval directly below the surface soil sampling interval 

(1 to 2 feet bgs) were submitted for laboratory analysis.  One VOC (trichloroethene) and many metals 

were detected.  Explosives were not detected. 

 

A shallow groundwater sample was collected from the monitoring well installed in one of the soil borings.  

Two VOCs (cis-1,2-dichloroethene and trichloroethene) were detected at very high concentrations.  The 

explosive RDX and several metals were detected. 

 

A MIP investigation was conducted on 2 occasions in the vicinity of Building 1040. Groundwater samples 

were collected during the 2005 field investigation from one permanent and 5 temporary wells. 

 

The human health risk characterization resulted in an incremental lifetime cancer risk (ILCR) of 2 X 10 -2, 

which is many orders of magnitude greater than the United States Environmental Protection Agency 

(EPA) acceptable risk range of 1 X 10-4 to 1 X 10-6.  The total hazard index (HI) was 5, which is also many 

times higher than the EPA threshold of 1.0.  The cancer and noncancer risks are driven by the high 

concentration (36,000 µg/L) of trichloroethene detected in shallow groundwater.  There are no 

unacceptable risks to human health associated with exposure to soil near Building 1040 under a 

residential land use scenario. 
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Based on the ecological risk screening, VOCs, explosives, and metals were identified as preliminary 

chemicals of potential concern (COPCs).  Following Step 3A, none of these chemicals were retained as 

COPCs. 

 

Although migration of soil contaminants to groundwater is not considered to be problematic, the source of 

the trichloroethene detected in shallow groundwater was not found during the SSP investigation. 

 

Three soil borings were installed to depths of 8 feet, and one soil boring was advanced to a depth of 

20 feet.  The deeper soil boring was converted into a shallow groundwater monitoring well.  The boring 

locations were based on the suspected disposal location and the detections of VOCs in previous soil-gas 

samples.  

Building 1041 Area 

 

Two surface soil samples were collected from depths of 0 to 1 foot bgs.  Two surface soil samples were 

collected from depths of 1 to 2 feet because the depth interval from 0 to 1 foot bgs consisted of asphalt 

pavement and road gravel.  Several VOCs (2-butanone, acetone, carbon disulfide, methylene chloride, 

and toluene), one explosive (3-nitrotoluene), and many metals were detected. 

 

Subsurface soil samples from the soil borings were field screened for organic vapors and were to be 

collected from the depth interval with the highest organic vapor reading.  No organic vapors were 

detected; therefore, the samples from the depth interval directly below the surface soil sampling interval 

(1 to 2 feet or 2 to 3 feet bgs) were submitted for laboratory analysis.  A few VOCs (2-butanone, acetone, 

and methylene chloride) and many metals were detected.  Explosives were not detected. 

 

A shallow groundwater sample was collected from the monitoring well installed in one of the soil borings.  

Four VOCs (1,1,1-trichloroethane, 1,1-dichloroethane, 1,1-dichloroethene, and trichloroethene), two 

explosives (HMX and RDX), and several metals were detected. 

 

A MIP investigation was conducted in the vicinity of Building 1041 in 2007. Four probes were advanced 

during the effort; however, no significant contamination was identified in the subsurface. 

 

The human health risk characterization resulted in an ILCR of 1 X 10-5, which is within the EPA 

acceptable risk range of 1 X 10-4 to 1 X 10-6.  The total HI exceeded 1.0 even when the HI for each target 

organ was considered. The risk was associated with an elevated cobalt concentration detected in site 

groundwater. 

 



   
 

100506/P ES-4 CTO 114 

Based on the ecological risk screening, VOCs, explosives, and metals were identified as preliminary 

COPCs.  Following Step 3A, none of these chemicals were retained as COPCs. 

 

The potential for migration of soil contaminants to groundwater is not considered to be problematic. 

 

CONCLUSIONS AND RECOMMENDATIONS 

• There are unacceptable risks to human health based on a residential use scenario. 

Building 1040 Area 

 

• There are no unacceptable risks to ecological receptors based on exposure to surface soil. 

 

• Although migration of soil contaminants to groundwater is not considered to be problematic, the 

source of the trichloroethene detected in shallow groundwater was not found during the SSP 

investigation. 

 

• Prior activities have resulted in the release of hazardous substances, pollutants, contaminants, 

hazardous wastes, or hazardous constituents at concentrations of potential environmental concern. 

 

• Based on the nature and extent of chemicals detected in soil and shallow groundwater and the 

human health risk screening, additional investigation is warranted to determine the source and extent 

of shallow groundwater contamination detected near Building 1040. 

 

• There are unacceptable risks to human health based on a residential land use scenario. 

Building 1041 Area 

 

• There are no unacceptable risks to ecological receptors based on exposure to surface soil. 

 

• The potential for migration of soil contaminants to groundwater is not considered to be problematic. 

 

• Prior activities have resulted in the release of hazardous substances, pollutants, contaminants, 

hazardous wastes, or hazardous substances at concentration of potential environmental concern. 

 

• Based on the nature and extent of the chemicals detected in shallow groundwater and the human 

health risk screening additional investigation is warranted to determine the source and extent of 

shallow groundwater contamination detected near Building 1041. 
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1.0  INTRODUCTION 

This Site Screening Process (SSP) Report for Naval Support Facility Indian Head (NSF-IH) in Indian 

Head, Maryland was prepared by Tetra Tech NUS, Inc. (TtNUS) in response to Contract Task Order 

(CTO) 114 under the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number 

N62472-03-D-0057.  NSF-IH is a Naval Support Activity South Potomac facility within the Naval District 

Washington Region.  Until October 1, 2005, NSF-IH was referred to as Naval District Washington, Indian 

Head.  The report describes the SSP for Site 43 – Toluene Disposal. 

 

1.1 PURPOSE AND REPORT ORGANIZATION 

The purpose of the SSP was to determine whether operations at Site 43 have resulted in the release of 

hazardous substances, pollutants, contaminants, hazardous wastes, or hazardous constituents at 

concentrations of potential environmental concern.  According to the Federal Facility Agreement (FFA) 

(EPA Region 3 and DoN, 2000), a remedial investigation (RI)/feasibility study (FS) is required at Site 43.  

However, the Indian Head Installation Restoration Team (IHIRT) decided to conduct the SSP to verify that 

an RI was necessary. 

 

Section 1.0 presents the purpose, objectives, and scope of this report and summarizes facility 

background information.  Sections 2.0 and 3.0 provide the general investigative procedures and 

evaluation methods, respectively.  Section 4.0 provides the results of the SSP for Site 43. 

 

1.2 OBJECTIVE AND SCOPE 

The objective of the SSP investigation was to collect sufficient data to provide the basis for a 

determination that either:  (1) an RI/FS, an FS, another investigation, and/or removal action, as 

appropriate, is required by the area addressed by the SSP or (2) the area does not pose a threat or 

potential threat to public health, welfare, or the environment and therefore the area should be removed 

from further study under the FFA.  The general scope of the SSP investigation at Site 43 was agreed 

upon by the IHIRT through approval of the SSP Investigation Work Plan (TtNUS, 2005).  Subsequent to 

the initial investigation, two additional investigations were completed, the scope of each approved by the 

IHIRT through approval of follow-on work plans (TtNUS, 2007 and TtNUS, 2009). 

 

The investigation process consisted of research, media sampling, and analytical data evaluation.  The 

research consisted of a review of historical facility documents related to operations at Site 43.  Soil and 

shallow groundwater samples were collected.  Analytical data were evaluated via a formal data validation 

process, background comparisons, and human health and ecological risk screening analyses. 
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1.3 FACILITY BACKGROUND 

NSF-IH is located in northwestern Charles County, Maryland.  As shown on Figure 1-1, NSF-IH is 

approximately 25 miles southwest of Washington, D.C.  NSF-IH is a military facility consisting of the Main 

Area on the Cornwallis Neck Peninsula and the Annex on Stump Neck.  As shown on Figure 1-2, the 

Main Area is bounded by the Potomac River on the northwest, west, and south, Mattawoman Creek to 

the south and east, and the Town of Indian Head to the northeast.  Stump Neck Annex is located across 

Mattawoman Creek and is not contiguous with the Main Area.  The location of Site 43 is shown on 

Figure 1-2. 

 

The primary mission of the Indian Head Division, Naval Surface Warfare Center (IHDIV-NSWC), the main 

tenant of NSF-IH, is as follows: 

 

• To provide services in energetics for all warfare centers through engineering, fleet and operation 

support, manufacturing technology, limited production, and industrial base support. 

 

• To provide research, development, testing, and evaluation of energetic materials, ordnance devices 

and components, and other related ordnance engineering standards including chemicals, propellants 

and their propulsion systems, explosives, pyrotechnics, warheads, and simulators. 

 

• To provide support to all warfare centers, military departments, and the ordnance industry for special 

weapons, explosive safety, and ordnance environmental issues. 

 

• To execute other responsibilities as assigned by the Commander of the IHDIV-NSWC. 
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2.0  GENERAL INVESTIGATIVE PROCEDURES 

The initial investigation at Site 43 was conducted in accordance with the SSP Work Plan (TtNUS, 2005).  

This plan was developed to identify the presence or absence of contamination.  Surface soil, subsurface 

soil, and shallow groundwater samples were collected.  Following the completion of initial investigation, 

two additional investigations were conducted (2007 and 2009) to further characterize the site. 

 

2.1 FIELD SAMPLING 

2.1.1 

Six surface soil samples were collected from two locations near Building 1040 and four locations near 

Building 1041 using disposable trowels.  The sample locations at Building 1040 and 1041 are provided on 

Figures 2-1 and 2-2, respectively.  The samples were generally collected from depth intervals of 0 to 

1 foot below ground surface (bgs).  However, two samples near Building 1041 were collected from depth 

intervals of 1 to 2 feet bgs because the depth interval of 0 to 1 foot bgs consisted of asphalt pavement 

and road gravel.  Sample log sheets and chain of custody forms are provided in Appendix A. 

Surface Soil Sampling 

 

2.1.2 

Six subsurface soil samples were collected from two locations near Building 1040 and four locations near 

Building 1041 using disposable trowels.  Four soil borings were advanced to depths of approximately 

8 feet bgs using hollow-stem auger (HSA) drilling.  Two soil borings were advanced to depths of 

approximately 20 feet bgs using HSA drilling and converted into shallow groundwater monitoring wells.  

Split-spoon samples were collected at 2-foot intervals and screened for organic vapors.  The subsurface 

soil interval with the highest organic vapor reading was to be collected for analysis.  No organic vapor 

readings were obtained during drilling; therefore, the subsurface soil samples were collected from the 

interval directly below the surface soil sample (i.e., 1 to 2 feet bgs or 2 to 3 feet bgs).  Boring logs, sample 

log sheets, and chain of custody forms are provided in Appendix A. 

Subsurface Soil Sampling 

 

2.1.3 

Soil borings were converted into shallow groundwater monitoring wells at one location near Building 1040 

and one location near Building 1041.  The wells were constructed of 2-inch diameter polyvinyl chloride 

(PVC) with 10-foot long screens and were fitted with flush-mount surface casings.  The wells were 

developed until field measurements for temperature, pH, specific conductance, and turbidity indicated 

stable conditions.  Prior to sampling, the wells were purged using a low-flow peristaltic pump until the 

above field parameters had stabilized.  Shallow groundwater samples were obtained using the same low-

Groundwater Sampling 
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flow pump.  Well construction diagrams, well development records, low-flow purge data, sample log 

sheets, and chain of custody forms are provided in Appendix A. 

 

2.1.4 

Quality assurance (QA)/quality control (QC) samples were collected in accordance with the work plan 

(TtNUS, 2005) and included field duplicates, equipment rinsate blanks, trip blanks, and matrix spike (MS) 

and matrix spike duplicate (MSD) samples.  One field duplicate was collected for each type of sample 

(i.e., surface soil, subsurface soil, and groundwater).  Equipment rinsate blanks were generated by 

pouring reagent grade water over the sampling equipment.  A trip blank was included in every cooler 

containing samples for volatile organic compound (VOC) analysis  One MS/MSD sample was collected 

for each medium (i.e., soil and groundwater). 

Quality Control Samples 

 

2.2 2007 FIELD SAMPLING 

Following the 2005 field investigation, a number of data gaps were identified by the IHIRT requiring 

attention at Site 43. 

 

• What is the operational history of buildings in the area? 

• Are sewer lines present that may be a source of contamination? 

• What is the groundwater flow direction? 

• What is the extent of the groundwater contaminant plume? 

• Is dense non-aqueous phase liquid (DNAPL) present? 

• What is the lithology of the area and is there a confining unit present? 

• Where is the source of contamination? 

• Samples should be analyzed for the full suite of analytical parameters. 

 

To address some of these data gaps, a work plan was developed and approved that included the 

collection of subsurface data in the vicinity of Buildings 1040 and 1041 (TtNUS, 2007).  The work plan 

was to be implemented as part of phased investigation of the site. 

 

2.2.1 

The 2007 field investigation included expedited site characterization using direct-push technology (DPT) 

and Membrane Interface Probe (MIP) analyses as the initial phase.  The MIP was used to detect VOCs in 

the subsurface at 10 locations (Figure 2-3). The MIP probe was mounted on a standard direct-push rod, 

with a carrier gas line running from the probe to a detector through the inside of the tooling.  The device 

allowed the field geologist to detect VOCs as the MIP was driven to the specified depth.  VOCs were 

Membrane Interface Probe 
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drawn through the system’s semi-permeable membrane and transported via a clean carrier gas to a 

detector at the surface where VOCs were measured.  

 

During the investigation, the MIP unit was equipped with three sensors. An electronic capture detector 

(ECD) sensor was used to detect chlorinated compounds such as TCE; a photoionization detector (PID) 

was used to detect aromatic hydrocarbons (e.g., benzene, toluene, ethylbenzene, and xylene); while a 

flame ionization detector (FID) was used to detect straight-chain hydrocarbons such as methane.  The 

detectors could not identify individual compounds, however they were used to provide semi-quantitative 

results (low, medium, and high concentrations based on the relative response of the detector) for total 

VOCs appropriate to the specific detector. The logs 

 

The MIP also incorporated a lithologic sensor to evaluate the subsurface characteristics of the area and 

the presence of any confining unit or aquitard. 

 

Measurements of total VOCs were obtained between the water table and the confining unit to obtain a 

vertical profile of groundwater contamination at each location. The logs obtained during the investigation 

are provided in Appendix B. 

 

2.2.2 

Following the MIP investigation, a groundwater grab sample was collected at selected locations to 

confirm the MIP results and from existing wells S43MW001 and S43MW002 to update the results of the 

2005 investigation. All groundwater samples were analyzed for TCL VOCs and were evaluated for the 

presence of dense non-aqueous phase liquid (DNAPL) using the Oil Red O dye field test.  The test 

consists of dropping a drop of Oil Red O dye into the sample. 

Groundwater Sampling 

 

Field forms, including groundwater sample log sheets, temporary well construction forms, and chain-of-

custody records, are provided in Appendix B. 

 

2.3 2009 FIELD SAMPLING 

Following the 2007 field investigation, the IHIRT recommended the collection of additional MIP data at 

Site 43.  The plan for the field efforts was detailed in a work plan and approved by the IHIRT (TtNUS, 

2009). 

 

The 2009 field investigation included the placement of DPT probes at 14 locations, 9 adjacent to Building 

1040 and 5 located near Building 1041. The locations are identified on Figure 2-4.  As with the 2007 
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event, the MIP unit was equipped with an ECD, PID and FID to characterize VOCs in the subsurface.  

The logs from this investigation are provided in Appendix C. 

 

2.4 LABORATORY ANALYSIS 

The soil and groundwater samples collected in 2005 were analyzed for Target Compound List (TCL) 

VOCs, explosives, nitrocellulose, nitroglycerin, nitroguanidine, Target Analyte List (TAL) metals, and 

cyanide.  The following analytical methods were used: 

 

• TCL VOCs via Contract Laboratory Program (CLP) Statement of Work (SOW) OLC03.2 (shallow 

groundwater and aqueous QA/QC blanks) and SOW OLM04.2 (solids) 

• Explosives and nitroguanidine via SW-846 Method 8330 

• Nitrocellulose via United States Army Toxic and Hazardous Materials Agency (USATHAMA) method 

• Nitroglycerin via SW-846 Method 8332 

• TAL metals and cyanide via CLP SOW ILM04.1 

 

The groundwater samples collected in 2007 were analyzed for TCL VOCs. 

 

2.5 INVESTIGATION-DERIVED WASTE HANDLING 

The investigation-derived waste (IDW) produced during the SSP investigation included borehole cuttings, 

decontamination fluids, disposable sampling equipment, personnel protective equipment (PPE), and 

miscellaneous trash.  Borehole cuttings and decontamination fluids were placed in separate 55-gallon 

drums for subsequent testing and disposal.  Samples were collected by the IDW disposal subcontractor 

and analyzed for the characteristics of a hazardous waste.  Based on this testing, the IDW was hauled off 

site and disposed as nonhazardous waste.  Disposable sampling equipment, PPE, and trash were double 

bagged in plastic trash bags and disposed in a dumpster at the facility. 

 

2.6 SURVEYING 

A registered land surveyor licensed to practice in the State of Maryland surveyed the soil boring and 

monitoring well locations during the 2005 field investigation.  Horizontal locations were surveyed to 

Maryland State Plane coordinates [North American Datum (NAD) 1983].  Vertical elevations were 

surveyed to National Geodetic Vertical Datum, 1929 (NGVD29). 

 

During the 2007 and 2009 field investigations, horizontal locations of the MIP points were determined 

using a global positioning system. 
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3.0  GENERAL DATA EVALUATION METHODS 

3.1 DATA VALIDATION 

All samples were subjected to data validation.  Data validation is an objective, systematic process in 

which analytical data are reviewed to ascertain the validity of the reported results and to identify for the 

data user the possible limitations of these results.  This section summarizes the various aspects of the 

data validation process.  Appendix D contains the analytical data for all samples.  Data validation 

memoranda are provided in Appendix E. 

 

3.1.1 

Validation of the data generated for samples collected during the field effort was completed in accordance 

with United States Environmental Protection Agency (EPA) National Functional Guidelines for Organic 

and Inorganic Data Review as modified for use in EPA Region 3 (EPA, 1994a and 1993). 

General Data Validation Procedures 

 

The organic data review was based on data completeness, holding times, gas chromatograph/mass 

spectrometer tuning, initial and continuing calibrations, laboratory method blank results, surrogate spike 

recoveries, blank spike/blank spike duplicate results, internal standard recoveries, chromatographic 

resolution, compound identification, compound quantitation, field duplicate precision, and detection limits. 

 

The inorganic data review was based on data completeness, holding times, calibration data, laboratory 

method and preparation blanks, interference check sample results, MS results, laboratory duplicate 

results, post-digestion spike results, laboratory control sample results, field duplicate results, inductively 

coupled plasma serial dilution results, detection limits, and analyte quantitation. 

 

Evaluation of laboratory and field QC blanks aided in the elimination of false positive results, which were 

identified as laboratory and/or field artifacts.  Noncompliances observed during the validation process 

resulted in qualification of analytical data.  The qualifiers alert the data user to imprecise or estimated 

results and, in the worst case, unreliable or unusable data. 

 

The results of the validation process were summarized in sample delivery group-specific technical reports 

consisting of a memorandum, qualified analytical results, results as reported by the laboratory, and 

supporting documentation that provided the rationale for changes and/or qualification of the data.  These 

memoranda provide a detailed explanation of the results of the data validation review.  Copies of the data 

validation memoranda are included in Appendix E.  All other data validation documentation is retained on 

field at the TtNUS Pittsburgh, Pennsylvania office. 
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3.1.2 

Various qualifiers were attached to analytical data by the laboratory and as a result of the data validation 

process.  The attachment of data qualifiers to analytical results signified the occurrence of QC 

noncompliance.  The data qualifiers assigned to the analytical results for Site 43 are defined as follows: 

Data Validation Qualifiers 

 

• B – This qualifier is added to a positive result reported by the laboratory if the detected concentration 

is determined to be attributable to contamination introduced during field sampling or laboratory 

analysis.  The result is considered to be a false positive. 

 

• J – Indicates that the chemical was detected.  However, based on laboratory noncompliances, the 

associated numerical result is not a precise representation of the amount that is actually present in 

the sample.  The concentration reported by the laboratory is considered to be an estimated value.  

The bias (high or low) of this result cannot be determined. 

 

• K – Indicates that the chemical was detected.  However, the associated numerical result is not a 

precise representation of the amount that is actually in the sample.  The concentration reported by the 

laboratory is considered to be biased high based on laboratory noncompliances noted during the data 

validation process. 

 

• L – Indicates that the chemical was detected.  However, the associated numerical result is not a 

precise representation of the amount that is actually in the sample.  The concentration reported by the 

laboratory is considered to be biased low based on laboratory noncompliances noted during the data 

validation process. 

 

• U – Indicates that the chemical was not detected at the numerical detection limit (sample-specific 

quantitation limit) noted.  Nondetect results are reported in this manner by the laboratory. 

 

• UJ – Indicates that the chemical was not detected.  However, the detection limit (sample-specific 

quantitation limit) is considered to be estimated based on problems encountered during laboratory 

analysis, as noted during the data validation process.  The associated numerical detection limit is 

regarded as inaccurate or imprecise.  The bias (high or low) of this result cannot be determined. 

 

• UL – Indicates that the chemical was not detected.  However, the detection limit (sample-specific 

quantitation limit) is considered to be biased low based on problems encountered during laboratory 
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analysis, as noted during the data validation process.  The associated numerical detection limit is 

regarded as inaccurate or imprecise. 

 

• UR – Indicates that the chemical may or may not be present.  The nondetect analytical result reported 

by the laboratory is considered to be unreliable and unusable.  During the data validation process, 

this qualifier is applied in cases of gross laboratory technical deficiencies (i.e., holding times missed 

by a factor two times the specified time limit, severe calibration noncompliances, and extremely low 

QC recoveries). 

 

The preceding data qualifiers may be categorized as indicative of major or minor problems.  Major 

problems are defined as issues that result in the rejection of data, qualified with UR data validation 

qualifiers.  These data are considered invalid and were not used for risk screening analysis or decision-

making purposes.  Minor problems are defined as issues resulting in estimation of data, qualified with B, 

J, K, L, UJ, and UL data validation qualifiers.  Analytical results qualified as estimated or biased are 

suitable for risk screening analysis and decision-making purposes. 

 

3.2 BACKGROUND DATABASE 

A basewide background investigation was conducted at NSF-IH in 1997 (B&R Environmental, 1997).  

Additional background samples were collected, and the background investigation was revised in 2002 

(TtNUS, 2002).  The purpose of this investigation was to establish a basewide background database that 

would be used as a tool to evaluate analytical results for soil.  The data are used to determine whether 

soil samples at NSF-IH contain chemicals at concentrations that are higher than naturally occurring 

background concentrations. 

 

With few exceptions, the inorganic concentrations reported in background soils are within the range of 

background concentrations reported for soils in the eastern United States (Shacklette and Boerngen, 

1984) and the State of Maryland (Dragun, 1991). 

 

The background values for surface and subsurface soils are presented in Table 3-1.  For the SSP, the 

95-percent upper tolerance limit (UTL) was used as the threshold background concentration.  Chemicals 

detected in soil samples at concentrations less than background were not considered as chemicals of 

potential concern (COPCs). 

 

3.3 HUMAN HEALTH RISK SCREENING METHODOLOGY 

The purpose of the human health risk screening was to conservatively estimate the potential risks to 

human health so that management decisions can be made (e.g., additional study or no further action).  
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The risk screening analysis conducted for SSP sites consists of the following steps, which are similar to 

those in a baseline human health risk assessment: 

 

• Data evaluation (i.e., selection of COPCs) 

• Exposure assessment 

• Toxicity assessment 

• Risk characterization 

 

The risk screening analysis is based on methodologies used to calculate the Oak Ridge National 

Laboratory (ORNL) Regional Screening Levels (RSLs), which are the risk-based concentrations (RBCs) 

used by Region 3, to conservatively assess potential exposure and toxicity to human receptors.  The 

RSLs for residential soil are based on a lifetime resident for carcinogens and a child resident for 

noncarcinogens.  The RSLs for tap water are based on an adult resident for both carcinogens and 

noncarcinogens.  

 

3.3.1 

The following factors were considered in the selection of COPCs for human receptors: 

Selection of Chemicals of Potential Concern 

 

• Occurrence and distribution of chemicals in environmental media 

• Chemical toxicity 

• Comparison of site-specific concentrations with representative basewide background concentrations 

 

3.3.1.1 Occurrence and Distribution 

The initial list of COPCs included any chemical detected at least once in environmental samples.  

Essential human nutrients not otherwise known to be associated with the site (calcium, magnesium, 

potassium, and sodium) and present at low concentrations and toxic only at high doses were not included 

in the initial list of COPCs. 

 

3.3.1.2 Chemical Toxicity 

After the initial list of COPCs was completed, the data were further screened on the basis of chemical 

toxicity.  For purposes of this report, the values used to select COPCs based on chemical toxicity are 

referred to as “risk screening levels.”  In general, if the maximum detected concentration was greater than 

a risk screening level, the chemical was identified as a COPC.  Because of the additive noncarcinogenic 

effects of some chemicals (some chemicals impact the same target organ or exhibit similar mechanisms 

of action), one-tenth of the RSL for noncarcinogenic effects was used as the risk screening level. 
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For soil, the following risk screening levels were used to select COPCs: 

 

• ORNL RSLs for soil under residential land use (ORNL, April 2009) 

• ORNL soil screening levels (SSLs) for migration of chemicals to groundwater (ORNL, April 2009)  

• EPA SSLs for inhalation (transfers from soil to air) (calculated at http://rais.ornl.gov/epa/ssl1.shtml, 

March 2009) 

 

Table 3-2 summarizes the human health risk screening levels for soil. 

 

For groundwater, ORNL RSLs for tap water (ORNL, April 2009) were used to select COPCs.  Table 3-3 

summarizes the human health risk screening levels for groundwater. 

 

3.3.1.3 Background 

COPCs for inorganics in soil were also selected based on a comparison of site concentrations to 

representative basewide background concentrations.  If the maximum detected concentration was greater 

than both the risk screening level and the representative background concentration, the chemical was 

retained as a COPC for further risk evaluation.  If the maximum concentration was less than the 

background concentration, the chemical was not retained as a COPC. 

 

3.3.2 

The human health exposure assessment defines and evaluates, quantitatively or qualitatively, the type 

and magnitude of human exposure to the COPCs.  Potential human exposure to environmental media at 

Site 43 is expected to be limited.  Based on the current and anticipated future land use and location of the 

site, military personnel, civilian employees, contractors, and trespassers are the most likely individuals 

exposed.  However, to evaluate the site on a conservative basis, the risks were evaluated based on a 

hypothetical future residential exposure scenario. 

Exposure Assessment 

 

For purposes of the risk screening analysis, maximum detected site concentrations and exposure 

assumptions used to derive the ORNL RSLs for soil ingestion, SSLs for inhalation (transfers from soil to 

air), and ORNL RSLs for tap water were used to assess potential exposure to environmental media. 

 

3.3.3 

The equations and exposure factors used by ORNL to calculate RSLs based on residential land use were 

used to estimate potential carcinogenic and noncarcinogenic risks at Site 43.  For carcinogens, the 

Risk Characterization 

http://rais.ornl.gov/epa/ssl1.shtml�
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incremental lifetime cancer risk (ILCR) was calculated for each COPC by dividing the maximum 

concentration by the RSL based on an ILCR of 1X10-6.  The individual ILCRs were added and compared 

to the EPA target risk range of 1X10-6 to 1X 10-4.  If the total ILCR is within or less than this range, no 

action is needed at a site based on potential carcinogenic risk.  For noncarcinogens, the hazard quotient 

(HQ) was calculated for each COPC by dividing the maximum concentration by the RSL based on an HQ 

of 1.0.  The individual HQs were added to calculate the hazard index (HI), which was compared to the 

EPA target level of 1.0.  If the HI is less than this value, no action is needed based on potential 

noncarcinogenic risk. 

 

3.4 ECOLOGICAL RISK SCREENING METHODOLOGY 

The screening-level ecological risk assessment (ERA) was conducted in accordance with EPA guidance 

(EPA, 1997 and 1998) and Navy policy (DoN, 1999).  Steps 1 and 2 consist of a site visit, pathway 

identification/problem formulation, toxicity evaluation, exposure estimation, and risk calculation.  Step 3A 

of the Navy approach consists of refining the conservative exposure assumptions, which may result in a 

reduced list of COPCs. 

 

The goal of this ecological risk screening was to conduct an initial screening of the analytical data using 

conservative screening values and assumptions to determine whether Site 43 needed to be further 

evaluated as part of a baseline ERA.  The following steps were completed for this risk screening: 

 

• Problem formulation 

• Exposure assessment 

• Ecological effects assessment 

• Risk characterization 

• Step 3A – Refinement of COPCs 

 

3.4.1 

Problem formulation is the first step of the ERA and discusses the goals, breadth, and focus of the 

assessment.  It includes a general description of the site with emphasis on the habitats and ecological 

receptors present.  This phase also involves characterization of the site-related contaminants, 

contaminant sources, migration routes, and an evaluation of routes of contaminant exposure. 

Problem Formulation 

 

3.4.2 

This portion of the ecological risk screening includes identification of contaminant concentration data used 

to represent ecological exposure to various media and the selection of exposure point concentrations.  

Exposure Assessment 
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The ecological risk screening uses the maximum detected concentration as the exposure point 

concentration. 

 

3.4.3 

In the ecological effects assessment, screening levels for toxicity of each chemical to terrestrial receptors 

were compiled.  There are no potential aquatic receptors at Site 43. 

Ecological Effects Assessment 

 

The EPA Ecological SSLs (EPA, 2005b) were used to screen for soil COPCs.  These screening levels 

were supplemented with EPA Region 3 Biological Technical Assistance Group (BTAG) screening levels 

for soil (EPA, 1995), when necessary.  Table 3-4 summarizes the ecological screening levels used to 

evaluate surface soil concentrations at Site 43. 

 

3.4.4 

The preliminary risk characterization compares maximum site concentrations to ecological screening 

levels.  When maximum concentrations are less than ecological screening levels, it is an indication that 

ecological receptors are not at risk.  However, when maximum concentrations are greater than screening 

levels, additional evaluation of data is necessary to confirm with greater certainty whether ecological 

receptors are potentially at risk, especially because most screening levels are developed using 

conservative exposure assumptions or studies. 

Preliminary Risk Characterization 

 

Chemicals that do not have screening levels were also retained as COPCs for further evaluation but will 

only be evaluated qualitatively.  Calcium, magnesium, potassium, and sodium were excluded as COPCs 

because they are essential nutrients that can be tolerated by living systems even at high concentrations.  

Therefore, these chemicals will not be discussed in the ecological risk screening.   

 

3.4.5 

Step 3 of the eight-step ERA process is baseline ERA problem formulation.  This step consists of several 

sub-steps designed to develop the goals, breadth, and focus of the baseline ERA.  Generally this step is 

beyond the scope of the initial, screening-level ERA.  However, the initial sub-step in the process is the 

refinement of COPCs.  The use of conservative screening levels and maximum detected concentrations 

in the ecological risk screening is necessary to ensure that potential risks are not underestimated.  

However, if a comparison to conservative screening levels is used as the single factor for including a 

COPC in the baseline ERA without consideration of other information, additional studies such as toxicity 

testing or tissue analysis could be undertaken to investigate risks from a COPC that may not in actuality 

Step 3A – Refinement of Chemicals of Potential Concern 
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pose significant risk.  Step 3A involves certain tools to reduce the uncertainties and the conservative 

nature of the screening-level ERA.  These items include the following: 

 

• Alternate guidelines 

• Background data (for inorganics) 

• Frequency of detection/spatial analysis of concentrations exceeding guidelines 

 

Table 3-5 presents the maximum chemical concentrations in soil samples that were collected for toxicity 

tests at Site 47 at NSF-IH as part of a baseline ERA (CH2MHILL, 2005).  Because none of the surface 

soil was considered to be toxic, the maximum detected concentrations are considered no observed 

effects concentrations (NOECs), although they were not designated as such in the Site 47 baseline ERA.  

The Background Soil Investigation Report for Indian Head (TtNUS, 2002) concluded that the distinction 

between grain sizes in surface soil produced data sets that in most cases were not statistically 

significantly different from each other.  The pH values in the background soils ranged from 4.5 to 7, but 

most results were between 4.5 and 5.5 and were similar to the pH levels in the soil at Site 47 (4.1 to 7.1, 

with most of the pH levels less than 6.0).  The pH of soil at Site 43 was not measured but is likely within 

the pH range of Site 47 because background soils across NSF-IH are within that range.  Grain size 

analysis was not conducted on the surface soil at Site 43, but the sampling logs describe the samples as 

silt to silty sand with gravel and clayey silt. The soil in the samples collected at Site 47 had varying levels 

of sand, silt, and gravel (CH2MHILL, 2005).  Because the soil types appear to be relatively similar 

between Sites 43 and 47, the results of the earthworm toxicity tests conducted at Site 47 were used as a 

lines-of-evidence approach in the Step 3A evaluation for Site 43, where appropriate. 
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4.0  SITE SCREENING PROCESS RESULTS 

4.1 BACKGROUND 

Site 43 – Toluene Disposal includes two areas, separated by approximately 700 feet, along Gallery Road 

in the southwestern portion of the Main Area of NSF-IH.  The first area is near the northern corner of 

Building 1040 near the intersection of Gallery and Schuyler Roads.  The second area is near a utility pole 

approximately 30 feet northwest of and across Gallery Road from Building 1041.  It was reported that, for 

a period of more than 2 years during parts-cleaning operations, unknown quantities of spent solvents 

were improperly disposed in the drainage ditch outside the door of Building 1040 (acetone) and at the 

base of the pole near Building 1041 (acetone and toluene). 

 

A Preliminary Assessment (PA) was performed at Site 43 in 1991 (NEESA, 1992).  The PA 

recommended a Site Inspection (SI) for the area near the utility pole across the road from Building 1041.  

Sampling was not recommended for the area near Building 1040 because acetone would readily volatilize 

under ambient conditions rather than migrate through the soil to groundwater. 

 

An SI was performed in the Building 1041 area (E/A&H, 1994).  Ten soil-gas borings were completed to 

approximately 12 feet bgs, and soil-gas samples were analyzed for VOCs.  Toluene and chlorinated 

solvents were detected at 3 of the 10 soil-gas locations.  Four surface soil samples (0 to 1 foot bgs) were 

collected near the utility pole and analyzed for VOCs and semivolatile organic compounds (SVOCs).  The 

VOC acetone was detected at one location.  No other VOCs or SVOCs were detected.  The SI 

recommended additional sampling to determine whether VOCs were present in subsurface soil near the 

utility pole. 

 

4.2 SITE CHARACTERISTICS 

4.2.1 

As illustrated on Figure 4-1, the area near Building 1040 is relatively flat.  The area surrounding the 

building southwest of Schuyler Road is mostly covered with mowed grasses.  The area northeast of 

Schuyler Road is mostly covered with unmowed grasses and trees. 

Topography and Surface Features 

 

As illustrated on Figure 4-1, the utility pole associated with Building 1041 is next to Gallery Road.  A 

relatively steep earthen, grass-covered bunker is located immediately northwest of the utility pole.  The 

area northeast of the site is relatively flat and covered with mowed grasses and a few trees. 

 

Figure 4-2 shows photographs of the site near both buildings. 
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4.2.2 

A drainage ditch is located between Building 1040 and Schuyler Road.  The Building 1041 utility pole is 

located in a drainage ditch adjacent to Gallery Road.  Runoff either infiltrates into the soil or is combined 

with other runoff from nearby areas.  The combined runoff flows toward and eventually discharges to 

Mattawoman Creek through a series of drainage ditches and storm water pipes.  The discharge point is 

more than 2,000 feet south of the site. 

Surface Water 

 

4.2.3 

Logs from soil borings installed near Building 1040 indicate that shallow geologic conditions consist 

primarily of silty clay, clayey sand, and sandy clay overlain by silt to silty sand.  Some gravel is present.  

The shallow geologic conditions near Building 1041 consist primarily of clayey sand, silty sand, sandy 

clay, and clayey silt overlain by clayey silt, silty clay, and silty sand.  Some gravel is present, especially at 

locations near Gallery Road.  Soil borings are provided in Appendices A and B. 

Geology/Soils 

 

4.2.4 

The shallow groundwater beneath both areas is unconfined.  Shallow groundwater was encountered at a 

depth of approximately 6.6 feet bgs near Building 1040 and 10.9 feet bgs near Building 1041.  The 

shallow groundwater flow direction could not be determined from the two wells installed; however, the 

potentiometric surface is higher near Building 1040 than near Building 1041.  A groundwater level 

measurement sheet is provided in Appendix A. 

Hydrogeology 

 

4.3 FIELD INVESTIGATION AND RESULTS 

Surface and subsurface soil samples were collected at both site areas.  One of the soil borings at each 

area was converted to a monitoring well, and shallow groundwater samples were collected on two 

occasions.  The samples and analyses are summarized in Table 4-1.  Sample log sheets are provided in 

Appendices A and B.  Summaries of positive results for surface soil and subsurface soil samples are 

provided in Tables 4-2 and 4-3, respectively. A summary of the VOCs detected in groundwater during the 

2005 and 2007 field efforts is provided in Table 4-4.  All analytical data are provided in Appendix D. 

 

4.3.1 

In 2005, two soil borings (S43SB001 and S43SB002) were installed near Building 1040 to depths of 20 

and 8 feet bgs, respectively, using HSA drilling.  Monitoring well S43MW001 was installed at boring 

S43SB001 with a screened interval of 9 to 19 feet bgs. 

Soil Boring and Monitoring Well Installation 
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In 2005, three soil borings (S43SB003 through S43SB005) were installed near Building 1041 to a depth 

of 8 feet bgs using HSA drilling.  Soil boring S43SB006 was installed using HSA drilling to a depth of 

23 feet bgs and was used to install monitoring well S43MW002 with a screened interval of 12 to 22 feet 

bgs. 

 

The shallow groundwater monitoring wells were constructed of 2-inch-diameter PVC riser and screen and 

equipped with flush-mount surface casings with locks. 

 

Soil boring logs, well construction diagrams, and State of Maryland well completion reports are provided 

in Appendix A. 

 

4.3.2 

Surface soil samples were collected from two locations (S43SS001 and S43SS002) near Building 1040 

and four locations (S43SS003 through S43SS006) near Building 1041.  The soil samples were collected 

from depths of 0 to 1 foot bgs at locations S43SS001 through S43SS004.  The samples at locations 

S43SS005 and S43SS006 were collected from depths of 1 to 2 feet bgs because the depth interval from 

0 to 1 foot bgs consisted of asphalt pavement and road gravel.  A field duplicate sample was collected at 

location S43SS003. 

Surface Soil Sampling 

 

One VOC (methylene chloride), one explosive (nitrocellulose), and several metals were detected near 

Building 1040.  Several VOCs (2-butanone, acetone, carbon disulfide, methylene chloride, and toluene), 

one explosive (3-nitrotoluene), and several metals were detected near Building 1041. 

 

4.3.3 

Subsurface soil samples were collected from two locations (S43SB001 and S43SB002) near 

Building 1040 and four locations (S43SB003 through S43SB006) near Building 1041.  Subsurface soil 

samples were field screened for organic vapors and were to be collected from the depth interval with the 

highest organic vapor reading.  No organic vapors were detected; therefore, the depth intervals directly 

below the surface soil sampling interval were sampled (1 to 2 feet bgs at locations S43SB001 through 

S43SB004 and 2 to 3 feet bgs at locations S43SB005 and S43SB006).  A field duplicate sample was 

collected at location S43SB003. 

Subsurface Soil Sampling 

 

One VOC (trichloroethene) and several metals were detected near Building 1040.  A few VOCs 

(2-butanone, acetone, and methylene chloride) and several metals were detected near Building 1041.  

Explosives were not detected in any subsurface soil sample. 
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4.3.4 

In 2005, shallow groundwater samples were collected from the monitoring wells installed near 

Building 1040 (S43MW001) and Building 1041 (S43MW002).  A field duplicate sample was collected at 

location S43MW001. 

Groundwater Sampling 

 

Two VOCs (cis-1,2-dichloroethene and trichloroethene), one explosive (RDX), and several metals were 

detected in shallow groundwater near Building 1040.  Several VOCs (1,1,1-trichloroethane, 

1,1-dichloroethane, 1,1-dichloroethene, and trichloroethene), two explosives (HMX and RDX), and 

several metals were detected in shallow groundwater near Building 1041.  The VOC concentrations were 

many orders of magnitude greater in the sample near Building 1040. 

 

In 2007, a groundwater grab sample was collected at 5 locations to confirm the MIP results and from 

groundwater monitoring wells S43MW001 and S43MW002 to update the results of the 2005 investigation. 

A field duplicate was collected at location S43MW01.   

 

The samples were analyzed for TCL VOCs. Several VOCs were detected near Building 1040, however, 

TCE was the only constituent detected at a significant level.  Table 4-4 provides a summary of positive 

detections of VOCs in groundwater near Buildings 1040 and 1041 and a comparison to screening criteria 

from the 2005 and 2007 investigations. 

 

4.3.5 

During the 2007 field efforts, Membrane Interface Probe (MIP) locations were laid out at approximate 

100-foot intervals to the north, east, south, and west of the existing permanent well (S43MW001).  A MIP 

point was also located adjacent to this monitoring well.  Initial MIP points were located 200 feet to the 

north, east, south, and west from S43MW001.  VOCs were not detected at any of these locations, and 

subsequent MIP points were located 100 feet closer to S43MW001 on each line.  An additional MIP point 

was located at an intermediate point off the initial lines.   Groundwater grab samples were collected at 

each MIP location where VOCs were not detected.  If two MIP locations on a particular line indicated no 

detections, the groundwater sample was collected from the location closest to S43MW001.  Sampling 

locations are shown on Figure 4-1. 

Membrane Interface Probes 

 

During the MIP investigation completed at Site 43 in November 2007, the most contaminated portion of 

the aquifer was identified at S43MIP01, with contamination extending west to S43MIP05.  These were the 

only MIP locations with positive electron capture detector (ECD) readings.  At S43MIP05, the ECD 

readings were lower than those at S43MIP01.  The ECD log indicated contamination from approximately 
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19 feet below ground surface (bgs) to 27 feet bgs.  The ECD log indicated a confining layer beginning at 

approximately 25 feet bgs.  A summary of the 2007 results is provided in Table 4-5. 

 

S43MIP01 was installed near existing well S43MW001.  The MIP logs showed a significant positive 

response.  A groundwater sample was collected from S43MW001 to confirm the MIP results and the 

results from the 2005 SSP investigation. 

 

S43MIP02 was installed approximately 200 feet north of S43MIP01.  The MIP logs did not show evidence 

of contamination; therefore, S43MIP03 was installed approximately 100 feet north of S43MIP01.  The MIP 

logs did not show evidence of contamination.  Temporary well S43TW004 was installed near S43MIP03, 

and a groundwater sample was collected to confirm the MIP results. 

 

S43MIP07 was installed approximately 200 feet east of S43MIP01.  The MIP logs did not show evidence 

of contamination; therefore, S43MIP08 was installed approximately 100 feet east of S43MIP01.  The MIP 

logs did not show evidence of contamination.  Temporary well S43TW005 was installed near S43MIP08, 

and a groundwater sample was collected to confirm the MIP results. 

 

S43MIP06 was installed approximately 200 feet south of S43MIP01.  The MIP logs did not show evidence 

of contamination; therefore, S43MIP09 was installed approximately 100 feet south of S43MIP01.  The 

MIP logs did not show evidence of contamination.  Temporary well S43TW003 was installed near 

S43MIP09, and a groundwater sample was collected to confirm the MIP results. 

 

S43MIP04 was installed approximately 200 feet west of S43MIP01.  The MIP logs did not show evidence 

of contamination; therefore S43MIP05 was installed 100 feet west of S43MIP01.  The MIP logs did show 

a significant positive response.  Temporary well S43TW002 was installed near S43MIP04, and a 

groundwater sample was collected to confirm the MIP results. 

 

S43MIP10 was installed approximately 100 feet north of S43MIP05 and approximately 175 northwest of 

S43MIP01 to estimate the extent of contamination detected at locations S43MIP01 and S43MIP05.  The 

MIP logs did not show evidence of contamination.  However, temporary well S43TW001 was installed 

near S43MIP10, and a groundwater sample was collected to confirm the MIP results. 

 

The MIP also has a soil conductivity, or electrical conductivity (EC), probe to evaluate subsurface 

characteristics and the presence of any confining unit or aquitard.  Soil boring S43SB07 was installed 

near S43MIP10 using DPT.  Soil borings S43SB002 (for existing monitoring well S43MW001) and 

S43SB07 were used to evaluate the correlation between the MIP EC logs and the lithologic logs from the 
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borings.  Soil from these borings was screened for organic vapors in the field using a hand-held PID.  

None were detected. 

 

During the investigation completed in 2009, MIPs were advanced at nine locations near Building 1040 

and at five locations in the vicinity of  Building 1041. 

 

At Building 1040, MIP points S43MIP16 through S43MIP24 were advanced to further refine the limits of 

contamination near monitoring well S43MW001.  The probes were advanced to depths ranging from 

approximately 25 to 29 feet bgs.  As indicated by the conductivity probe, a confining unit was identified in 

the subsurface at a depth ranging from approximately 23 to 25 feet bgs.  Elevated ECD readings, 

indicating the presence of chlorinated compounds, were recorded at S43MIP17 (at 12 feet bgs), 

S43MIP19 (at 18 feet bgs) and S43MIP20 (at 12 feet bgs). All 3 locations were located within 45 feet of 

S43MW001, the location of the elevated TCE measurements during the prior investigations.  No other 

significant readings were recorded adjacent to Building 1040. 

 

At Building 1041, MIP points S43MIP11 through S43MIP15 were placed.  The probes were advanced to 

depths ranging from approximately 19 to 25 feet bgs, with a confining unit identified in the subsurface at a 

depth ranging from approximately 16 to 23 feet bgs. No significant detections were made at any location; 

however, a PID reading in the shallow subsurface at S43MIP13 was noted.  The result is indicative of a 

surface release of aromatic hydrocarbons, possibly fuel associated with lawn maintenance activities. 

 

4.4 HUMAN HEALTH RISK SCREENING EVALUATION 

This section contains the results of the human health risk screening evaluation.  The methodology used to 

screen for COPCs and to estimate risks is provided in Section 3.3.  Separate risk screening evaluations 

were conducted for the site areas near Buildings 1040 and 1041 because the shallow groundwater 

concentrations are much greater near Building 1040. 

 

4.4.1 

Tables 4-6 and 4-7 are summaries of the Building 1040 surface soil and subsurface soil data, 

respectively, and include frequencies of detection, ranges of detections, samples containing maximum 

detected concentrations, ranges of nondetected concentrations, average concentrations, and 

concentrations used for screening (i.e., maximum concentrations).  The tables also compare maximum 

concentrations to representative basewide background concentrations and to human health screening 

criteria and summarize COPC selection and rationale.  The only COPC for surface soil is chromium, and 

the only COPC for subsurface soil is manganese. 

Building 1040 Area 
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The maximum concentrations of two VOCs (methylene chloride in surface soil and trichloroethene in 

subsurface soil) exceeded screening levels for migration from soil to groundwater.  Methylene chloride 

was not detected in shallow groundwater.  Although trichloroethene was detected in shallow groundwater, 

the soil concentration (8 µg/kg) would not be expected to cause the concentration detected in shallow 

groundwater (36,000 µg/L).  Although the exceedance of the SSL for migration of soil to groundwater 

indicates that trichloroethene could potentially migrate to groundwater, the source of the trichloroethene 

detected in shallow groundwater was not found during the SSP investigation. 

 

The maximum concentrations of several metals in surface and subsurface soil also exceeded screening 

levels for migration from soil to groundwater.  The maximum concentrations of arsenic, chromium, cobalt, 

iron, lead, and manganese in surface soil exceeded the ORNL SSLs for protection of groundwater.  In 

subsurface soil, arsenic, chromium, cobalt, iron, and manganese exceeded these screening levels.  

However, if the screening value were based on a DAF of 20 (i.e., the screening level were multiplied by 

20), which is more appropriate for metals, only arsenic, cobalt, and iron in surface soil and arsenic and 

iron in subsurface soil would exceed the SSLs.  Additionally, the maximum concentrations of arsenic, 

cobalt, and iron are less than site background concentrations.  Cobalt, iron, and manganese were 

selected as COPCs in groundwater.  However, the maximum concentrations of iron and manganese in 

groundwater were within one order of magnitude of the tap water risk screening levels used.  The 

concentrations of iron and manganese in groundwater are also less than the actual RSLs for these metals 

(1/10 the RSL was used as the noncarcinogenic risk screening level).  Therefore, migration of metals from 

site soil to groundwater is not considered to be problematic. 

 

Table 4-8 is a summary of the Building 1040 shallow groundwater data and includes frequencies of 

detection, ranges of detections, samples containing the maximum detected concentrations, ranges of 

nondetected concentrations, average concentrations, and concentrations used for screening (i.e., 

maximum concentrations).  The table also compares maximum concentrations to current human health 

screening criteria and summarizes COPC selection and rationale.  COPCs for shallow groundwater are 

bromoform, trichloroethene, antimony, cobalt, iron, and manganese. 

 

Table 4-9 provides a human health risk evaluation for the COPCs discussed above for soil and shallow 

groundwater.  The total ILCR was estimated by dividing the maximum concentrations by the respective 

carcinogenic RSLs (based on residential exposure and a 1X 10-6 cancer risk) and adding the results for 

each COPC.  The total HQ was estimated by dividing the maximum concentrations by the respective 

noncarcinogenic RSLs (based on residential exposure) and adding the results for each COPC.  The 

estimated cumulative ILCR is 2X 10-2, which is approximately two orders of magnitude greater than the 

EPA acceptable risk range of 1X 10-4 to 1X 10-6.  The total HI is 5, which is greater than the EPA 

threshold of 1.0.  The cancer risk is primarily driven by trichloroethene in shallow groundwater.  
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Trichloroethene was detected in only 2 of 6 groundwater samples, with positive detections of 3.6 µg/L and 

36,000 µg/L.   Cobalt in shallow groundwater is a primary risk driver for noncarinogenic risk.  There are no 

unacceptable risks to human health associated with exposure to soil near Building 1040 under a 

residential land use scenario. 

 

4.4.2 

Tables 4-10 and 4-11 are summaries of the Building 1041 surface soil and subsurface soil data, 

respectively, and include frequencies of detection, ranges of detections, samples containing the 

maximum detected concentration, ranges of nondetected concentrations, average concentrations, and 

concentrations used for screening (i.e., maximum concentrations).  The tables also compare maximum 

concentrations to representative basewide background concentrations and to human health screening 

criteria and summarize COPC selection and rationale.  There are no COPCs for surface soil.  Iron is the 

only COPC for subsurface soil. 

Building 1041 Area 

 

The maximum concentration of one VOC (methylene chloride) in surface and subsurface soil exceeded 

screening levels for migration from soil to groundwater.  Methylene chloride was not detected in shallow 

groundwater; therefore, migration of VOCs to groundwater is not considered to be problematic. 

 

The maximum concentrations of several metals in surface and subsurface soil also exceeded screening 

levels for migration from soil to groundwater.  The maximum concentrations of barium, chromium, cobalt, 

and lead in surface soil and chromium, cobalt, and lead in subsurface soil exceeded these screening 

levels based on a DAF of 1 but not for a DAF of 20, which is more appropriate for metals.  In addition, the 

maximum concentrations of arsenic, chromium, cobalt, iron, and lead in surface and subsurface soil and 

manganese in surface soil were less than basewide background concentrations.  The maximum 

concentrations of arsenic and iron in surface and subsurface soil and manganese is surface soil 

exceeded these screening level based on a DAF of 20; however, the maximum concentrations for these 

metals were less than basewide background concentrations.  Neither arsenic nor chromium was a COPC 

for groundwater, as discussed below.  Although manganese was identified as a COPC for groundwater, it 

is below background soil concentrations and does not pose an unacceptable risk to human health in 

groundwater, as discussed below. 

 

Table 4-12 is a summary of the Building 1041 shallow groundwater data and includes frequencies of 

detection, ranges of detections, samples containing the maximum detected concentrations, ranges of 

nondetected concentrations, average concentrations, and concentrations used for screening (i.e., 

maximum concentrations).  The table also compares maximum concentrations to current human health 

screening criteria and summarizes COPC selection and rationale.  COPCs for shallow groundwater are 

1,1-dichloroethane, trichloroethene, antimony, cobalt, manganese, and nickel. 
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Table 4-13 provides a human health risk evaluation for the COPCs discussed above for soil and shallow 

groundwater.  The total ILCR was estimated by dividing the maximum concentrations by the respective 

carcinogenic RSLs (based on residential exposure and a 1X 10-6 cancer risk) and adding the results for 

each COPC.  The total HQ was estimated by dividing the maximum concentrations by the respective 

noncarcinogenic RSLs (based on residential exposure) and adding the results for each COPC.  The 

estimated cumulative ILCR is 1X 10-5, which is within the EPA acceptable range of 1X 10-4 to 1X 10-6.  

The cumulative HI is 12, which is greater than the EPA threshold of 1.0. The HI for soil is 0.75, which is 

less than the EPA threshold.  Therefore, there are no unacceptable risks to human health associated with 

soil exposure for residential land use.  However, the HI for groundwater is 10.8, which is greater than the 

EPA threshold.  The noncancer risk is primarily driven by cobalt.  Cumulative HIs for several target organs 

(central nervous system, cardiovascular system, immune system) are greater than 1.0.   

 

4.5 ECOLOGICAL RISK SCREENING EVALUATION 

This section contains the results of the ecological risk screening evaluation.  The methodology used to 

screen for COPCs and to estimate risks is provided in Section 3.4.  Information on site features is 

discussed elsewhere in this report and is not repeated in this section. 

 

VOCs, explosives, and metals could have been present in the waste solvents that were disposed near 

Buildings 1040 and 1041 and were detected in soil samples collected in these areas.  Contaminants 

present in the waste would have been deposited in the immediate vicinity of disposal or could have 

migrated to downstream areas of the drainage swales present at both areas. 

 

The ecological risk screening is not an in-depth evaluation because of the relatively small sizes of the 

suspected disposal areas near Buildings 1040 and 1041 and the site setting (semi-industrial area).  Likely 

receptors for exposure to surface soil contaminants would be soil invertebrates and plants rather than 

wildlife.  However, the lowest available screening level was used for the preliminary screening. 

 

4.5.1 

Table 4-14 is a summary of the Site 43 surface soil data and includes frequencies of detection, ranges of 

detections, samples containing the maximum detected concentrations, ranges of nondetected 

concentrations, average concentrations, and concentrations used for screening (i.e., maximum 

concentrations).  The table also compares the maximum concentrations to representative basewide 

background concentrations for surface soil and ecological screening levels and summarizes COPC 

selection and rationale.  Ecological COPCs for surface soil include VOCs (2-butanone, acetone, and 

Steps 1 and 2 – Preliminary Screening 
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carbon disulfide), explosives (3-nitrotoluene and nitrocellulose), and metals (barium, chromium, copper, 

lead, mercury, nickel, and zinc). 

 

4.5.2 

The methodology for refinement of COPCs is discussed in Section 3.4.5.  VOCs, explosives, and metals 

were identified as preliminary COPCs. 

Step 3A – Refinement of COPCs 

 

4.5.2.1 Volatile Organic Compounds 

Three VOCs (acetone, 2-butanone, and carbon disulfide) were initially selected as COPCs because 

screening levels are not available for these chemicals.  Although no toxicity data are available to evaluate 

risks to plants and invertebrates from these chemicals, VOCs are typically not very toxic to ecological 

receptors at low concentrations, as indicated by the relatively high BTAG screening levels for other VOCs 

(100 or 300 µg/kg).  The maximum detected concentrations of acetone, 2-butanone, and carbon disulfide 

were less than 100 µg/kg.  Therefore, impacts to plants or invertebrates from these VOCs are unlikely.  

Consequently, they are eliminated as COPCs in surface soil for risks to plants and invertebrates. 

 

4.5.2.2 Explosives 

Two explosives were initially selected as COPCs because screening levels are not available for these 

chemicals.  Nitrocellulose is generally an inert substance and, as such, is not expected to be toxic to 

plants or invertebrates.  3-Nitrotoluene was only detected in one sample (S43SS0050001) that was 

collected at a depth interval of 1 to 2 feet bgs beneath a layer of asphalt pavement and road gravel.  This 

would limit exposure to plants and invertebrates.  Therefore, impacts to plants or invertebrates from these 

explosives are unlikely.  Consequently, they are eliminated as COPCs in surface soil for risks to plants 

and invertebrates. 

 

4.5.2.3 Metals 

Barium was initially selected as a COPC because it was detected at a concentration that exceeded its 

screening level, which is based on risks to soil invertebrates.  The exceedance occurred in a field 

duplicate sample (S43SS0030001-D).  However, the concentration in the sample associated with the 

duplicate was 165 mg/kg, which is less than the screening level (330 mg/kg).  The average concentration 

at this location was 311 mg/kg, which is also less than the screening level.  No other samples had barium 

concentrations greater than the screening level.  Also, no samples had concentrations greater than the 

Oak Ridge National Laboratory (ORNL) plant benchmark value of 500 mg/kg (Efroymson, et al., 1997), so 

impacts to plants are not likely.  Although it is possible that soil invertebrates may be impacted at one 

location, the elevated barium level appears to be an isolated occurrence.  Therefore, potential impacts 
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are not widespread, and barium is eliminated as a COPC in surface soil for risks to plants and 

invertebrates. 

 

Chromium was initially selected as a COPC because it was detected at a concentration that exceeded its 

screening level, which is based on risks to mammals and birds.  The Canadian Soil Quality Guideline 

(SQG) for chromium (EC, 1999a), which is protective of plants and invertebrates, is 64 mg/kg.  The 

maximum chromium concentration (37.5 mg/kg) was less than the SQG, so impacts to plants and 

invertebrates are unlikely.  Therefore, chromium is eliminated as a COPC in surface soil for risks to plants 

and invertebrates. 

 

Lead was initially selected as a COPC because it was detected at concentrations that exceeded its 

screening level, which is based on risks to mammals and birds.  The SSLs for plants and invertebrates 

(EPA, 2005b) are 120 and 1,700 mg/kg, respectively.  No samples had lead concentrations greater than 

these SSLs, so impacts to plants or invertebrates are not likely.  Therefore, lead is eliminated as a COPC 

in surface soil for risks to plants and invertebrates. 

 

Mercury was initially selected as a COPC because it was detected at concentrations that exceeded its 

screening level.  The Canadian SQG for mercury (EC, 1999b), which is protective of plants and 

invertebrates, is 12 mg/kg.  Also, the NOEC from the Site 47 baseline ERA (CH2MHILL, 2005) is 3 mg/kg.  

The maximum detected concentration (0.34 mg/kg) in one sample (S43SS0040001) was much less that 

the Canadian SQG and the NOEC, so impacts to plants and invertebrates are not expected.  Therefore, 

mercury is eliminated as a COPC in surface soil for risks to plants and invertebrates. 

 

Copper, nickel, and zinc were initially selected as COPCs because they were detected at concentrations 

that exceeded their respective screening levels.  The Canadian SQGs for copper, nickel, and zinc (EC, 

1999c, 1999d, and 1999e), which are protective of plants and invertebrates, are 63, 50, and 200 mg/kg, 

respectively.  The maximum concentrations of copper (25.7 mg/kg), nickel (38.8 mg/kg), and zinc 

(70.8 mg/kg) were less than the SQGs, so impacts to plants and invertebrates are not likely.  Therefore, 

these metals are eliminated as COPCs in surface soil for risks to plants and invertebrates. 

 

4.5.3 

VOCs (acetone, 2-butanone, and carbon disulfide), explosives (nitrocellulose and 3-nitrotoluene), and 

metals (barium, chromium, copper, lead, mercury, nickel, and zinc) were identified as preliminary COPCs 

for surface soil based on comparisons of the maximum detected concentrations to conservative screening 

levels.  For Step 3A, the maximum concentrations were then compared to alternate guidelines.  The 

frequencies of detection and the distribution of the COPCs were also evaluated. 

Ecological Risk Screening Summary 
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No toxicity data are available to evaluate risks to plants and invertebrates from the detected VOCs, which 

are typically not very toxic to ecological receptors at low concentrations. However, the maximum detected 

concentrations are less than screening levels for other VOCs.  Therefore, VOCs were not retained as 

COPCs. 

 

There are no alternative guidelines for the explosives.  Nitrocellulose is considered to be an inert 

substance and, as such, is not expected to be toxic to plants or invertebrates.  3-Nitrotoluene was only 

detected at one location at a depth of 1 to 2 feet bgs, which would limit exposure to ecological receptors.  

Therefore, explosives were not retained as COPCs. 

 

The maximum detected concentration of barium occurred in a field duplicate sample (S43SS0050001-D).  

However, the concentration in all other samples, including the sample associated with the duplicate, were 

less than the screening level and alternate guidelines.  The maximum detected concentrations of the 

other metals were less than alternate guidelines.  Therefore, metals were not retained as COPCs. 

 

4.6 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

4.6.1 

• The portion of Site 43 near Building 1040 is a small area where spent solvents were disposed in a 

drainage ditch.  Waste constituents would have been deposited directly in the ditch, could have 

migrated to downstream areas, and/or could have migrated to shallow groundwater. 

Building 1040 Area 

 

• In 2005, two soil borings were installed, and one of the borings was converted into a monitoring well.  

A surface soil and subsurface soil sample were collected from each boring, and a shallow 

groundwater sample was collected from the monitoring well.  All samples were analyzed for TCL 

VOCs, explosives, nitrocellulose, nitroglycerin, nitroguanidine, TAL metals, and cyanide.  

Groundwater samples were collected in 2007 and analyzed for TCL VOCs.  The 2007 groundwater 

data replaced the 2005 groundwater data for VOCs in the human health risk screening evaluation.   

 

• Based on the human health risk screening, chromium was identified as a COPC for surface soil, 

manganese was identified as a COPC for subsurface soil, and bromoform, trichloroethene, antimony, 

cobalt, iron, and manganese were identified as COPCs for shallow groundwater.  The risk 

characterization resulted in a total ILCR of 2X 10-2, which is approximately 2 orders of magnitude 

greater than the EPA acceptable risk range.  The total HI was 5, which exceeds the EPA threshold of 

1.0.  The unacceptable cancer risk is driven primarily by the high detection (36,000 µg/L) of 

trichloroethene in shallow groundwater.  The noncancer risk is driven by cobalt in shallow 
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groundwater.  There are no unacceptable risks to human health associated with exposure to soil 

under a residential land use scenario. 

 

• Although the criteria exceedance for trichloroethene indicates the potential for migration of 

trichloroethene from soil to groundwater, the source of the trichloroethene detected in shallow 

groundwater was not found during the SSP investigation. 

 

• The vapor intrusion pathway was not assessed in the human health risk screening evaluation.  

Potential vapor intrusion risks due to trichloroethene will be investigated in a future evaluation. 

 

• VOCs, explosives, and metals were identified as preliminary ecological COPCs for surface soil.  

Following Step 3A, none of these chemicals were retained as COPCs. 

 

• Prior activities have resulted in the release of hazardous substances, pollutants, contaminants, 

hazardous wastes, or hazardous constituents at concentrations of potential environmental concern. 

 

• Based on the nature and extent of chemicals detected in soil and shallow groundwater and the 

human health risk screening, additional investigation is warranted to determine the source and extent 

of shallow groundwater contamination.  The investigation would include the installation of permanent 

monitoring wells to verify the nature and extent of groundwater contamination and the groundwater 

flow direction.  Samples collected from the new and existing monitoring wells would be analyzed for 

TCL VOCs, TCL SVOCs, pesticides, and polychlorinated biphenyls, explosives, TAL metals, and 

cyanide.  In addition slug tests would be conducted in all new and existing monitoring wells to 

determine hydraulic conductivity. 

 

4.6.2 

• The portion of Site 43 near Building 1041 is a small area near a utility pole where spent solvents were 

disposed on the ground.  Waste constituents would have been deposited directly on the ground, 

could have migrated to downgradient areas, and/or could have migrated to shallow groundwater. 

Building 1041 Area 

 

• In 2005, four soil borings were installed around the utility pole, and one of the borings was converted 

into a monitoring well.  Surface and subsurface soil samples were collected from each boring, and a 

shallow groundwater sample was collected.  All samples were analyzed for TCL VOCs, explosives, 

nitrocellulose, nitroglycerin, nitroguanidine, TAL metals, and cyanide.  In 2007, groundwater samples 

were collected and analyzed for TCL VOCs.  The 2007 groundwater data replaced the 2005 

groundwater data for VOC analytes in the human health risk screening evaluation. 
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• Based on the human health risk screening, iron was identified as a COPC for subsurface soil and 

1,1-dichloroethane, trichloroethene, antimony, cobalt, manganese, and nickel were identified as 

COPCs for shallow groundwater.  There were no COPCs for surface soil.  The risk characterization 

resulted in a total ILCR of 1E-05, which is within the EPA acceptable risk range.  The HI for some 

target organs exceeded the EPA threshold of 1.0, caused by the concentrations of cobalt in 

groundwater.  There are no unacceptable risks to human health associated with exposure to soil 

under a residential land use scenario. 

 

• The potential for migration of soil contaminants to groundwater is not considered to be problematic. 

 

• VOCs, explosives, and metals were identified as preliminary ecological COPCs for surface soil.  

Following Step 3A, none of these chemicals were retained as COPCs. 

 

• Prior activities have resulted in the release of hazardous substances, pollutants, contaminants, 

hazardous wastes, or hazardous constituents at concentrations of potential environmental concern. 

 

• Based on the nature and extent of the chemicals detected in soil, the area of Site 43 near Building 

1041 does not pose a threat or potential threat to public health, welfare, or the environment.  The 

noncancer risk results of the human health risk screening exceeded the EPA target level due to 

cobalt in groundwater.  Additional investigation is warranted to determine the source and extent of 

shallow groundwater contamination.  Given the limited number of COPCs (cobalt) detected, the 

existing monitoring well would be resampled to confirm the prior finding.  The installation of additional 

monitoring wells may then be needed.  Also a comparison with background data at the facility would 

be performed to characterize the nature of the contamination. 

 



 

100506/P R-1 CTO 114 

REFERENCES 

Brown & Root (B&R) Environmental, 1997.  Background Investigation Report for Indian Head and Stump 

Neck Annex, Indian Head Division, Naval Surface Warfare Center, Indian Head, Maryland.  Prepared for 

Engineering Field Activity Chesapeake, Naval Facilities Engineering Command, Washington Navy Yard, 

D.C.  King of Prussia, Pennsylvania. 

 

CH2MHILL, 2005.  Draft Baseline Ecological Risk Assessment, Site 47, Naval District Washington, Indian 

Head, Maryland.  Prepared for the Department of the Navy, Naval Facilities Engineering Command, 

Washington.  Herndon, Virginia. 

 

DoN (Department of the Navy), 1999.  Navy Policy for Conducting Ecological Risk Assessments.  Memo 

from Chief of Naval Operations to Commander, Naval Facilities Engineering Command, 05 April 1999, 

Department of the Navy, Washington, D.C. 

 

Dragun, J., 1991.  Elements in North American Soils.  HMCRI, Greenbelt, Maryland. 

 

E/A&H (Ensafe/Allen & Hoshall), 1994.  Final Site Inspection Report, Phase II, Indian Head Division, 

Naval Warfare Center.  Memphis, Tennessee. 

 

Efroymson, R.A., M.E. Will, G.W. Suter II, and A.C. Wooten, 1997.  Toxicological Benchmarks for 

Screening Contaminants of Potential Concern for Effects on Terrestrial Plants:  1997 Revisions.  

ES/ER/TM-85-R3, Oak Ridge National Laboratory, Tennessee. 

 

EC (Environmental Canada), 1999a.  Canadian Soil Quality Guidelines for Chromium.  Scientific 

Supporting Document.  National Guidelines and Standards Office, Environmental Quality Branch, 

Environment Canada.  Ottawa, Ontario. 

 

EC, 1999b.  Canadian Soil Quality Guidelines for Mercury.  Scientific Supporting Document.  National 

Guidelines and Standards Office, Environmental Quality Branch, Environment Canada.  Ottawa, Ontario. 

 

EC, 1999c.  Canadian Soil Quality Guidelines for Copper.  Scientific Supporting Document.  National 

Guidelines and Standards Office, Environmental Quality Branch, Environment Canada.  Ottawa, Ontario. 

 

EC, 1999d.  Canadian Soil Quality Guidelines for Nickel.  Scientific Supporting Document.  National 

Guidelines and Standards Office, Environmental Quality Branch, Environment Canada.  Ottawa, Ontario. 

 



 

100506/P R-2 CTO 114 

EC, 1999e.  Canadian Soil Quality Guidelines for Zinc.  Scientific Supporting Document.  National 

Guidelines and Standards Office, Environmental Quality Branch, Environment Canada.  Ottawa, Ontario. 

 

EPA (United States Environmental Protection Agency), 1993.  Region 3 Modifications to National 

Functional Guidelines for Inorganic Data Review, Multi-Media, Multi-Concentration.  Philadelphia, 

Pennsylvania. 

 

EPA, 1994a.  Region 3 Modifications to National Functional Guidelines for Organic Data Review, Multi-

Media, Multi-Concentration.  Philadelphia, Pennsylvania. 

 

EPA, 1994b.  Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action 

Facilities.  Office of Solid Waste and Emergency Response, Washington, D.C. 

 

EPA, 1995.  Region 3 BTAG Screening Levels.  Region 3 Biological Technical Assistance Group (BTAG).  

Philadelphia, Pennsylvania. 

 

EPA, 1997.  Ecological Risk Assessment Guidance for Superfund:  Process for Designing and 

Conducting Ecological Risk Assessments.  EPA 540-R-97-006, Office of Solid Waste and Emergency 

Response, Washington, D.C. 

 

EPA, 1998.  Final Guidelines for Ecological Risk Assessment.  EPA/630/R-95/002F, Risk Assessment 

Forum, Washington, D.C. 

 

EPA, 2003.  EPA Region 3 Risk-Based Concentration Table:  Technical Background Information, Revised 

April 16, 2003.  Philadelphia, Pennsylvania. 

 

EPA, 2004.  Soil Screening Guidance for Chemicals.  Calculations from EPA Internet Site 

http://risk.lsd.ornl.gov/calc_start.shtml.  Washington, D.C. 

 

EPA, 2005a.  Region 3 Risk-Based Concentrations (October update).  Hazardous Waste Management 

Division, Philadelphia, Pennsylvania. 

 

EPA, 2005b.  EPA Ecological Soil Screening Levels (http://www.epa.gov/ecotox/ecossl/).  Washington, 

D.C. 

 

EPA Region 3 and DoN, 2000.  Federal Facility Agreement.  U.S. Department of the Navy, Naval Surface 

Warfare Center, Indian Head Division, Indian Head, Maryland.  Docket Number:  III-FCA-CERC-018. 

http://risk.lsd.ornl.gov/calc_start.shtml�
http://www.epa.gov/ecotox/ecossl/�


 

100506/P R-3 CTO 114 

 

NEESA (Naval Energy and Environmental Support Activity), 1992.  Preliminary Assessment Report, 

Naval Ordnance Station, Indian Head, Maryland.  Port Hueneme, California. 

 

ORNL (Oak Ridge National Laboratory), 2009.  Regional Screening Levels for Chemical Contaminants at 

Superfund Sites, April. 

 

Shacklette, Hansord T., and Josephine G. Boerngen, 1984.  Element Concentrations in Soils and other 

Surficial Materials in the Conterminous United States.  United States Geological Survey Professional 

Paper 1270, Washington, D.C. 

 

TtNUS (Tetra Tech NUS, Inc.), 2002.  Background Soil Investigation Report for Indian Head and Stump 

Neck Annex, Indian Head Division, Naval Surface Warfare Center, Indian Head, Maryland.  Prepared for 

Engineering Field Activity Chesapeake, Naval Facilities Engineering Command, Washington Navy Yard, 

D.C.  King of Prussia, Pennsylvania. 

 

TtNUS, 2005.  Work Plan for Site Screening Process Investigation at Site 43 – Toluene Disposal, Naval 

District Washington, Indian Head, Maryland.  Prepared for Naval Facilities Engineering Command 

Washington, Washington Navy Yard, D.C.  King of Prussia, Pennsylvania. 

 

TtNUS, 2007.  Technical Memorandum, Site 43 Phase 1 Supplemental SSP Investigation Work Plan, Site 

43 - Toluene Disposal, NSF-IH, Indian Head, Maryland. 

 

TtNUS, 2009.  Technical Memorandum, Site 43 Phase 1A Supplemental SSP Investigation Work Plan, 

Site 43 - Toluene Disposal, NSF-IH, Indian Head, Maryland. 

 

USEPA, 2009.  Soil Screening Levels.  EPA Internet Site, March.  http://risk.lsd.ornl.gov/calc.start.htm. 

 

http://risk.lsd.ornl.gov/calc.start.htm�


 

 

TABLE 3-1 
 

BASEWIDE BACKGROUND CONCENTRATIONS 
NSF-IH, INDIAN HEAD, MARYLAND 

 
Chemical Surface Soil (mg/kg)(1) Subsurface Soil (Non-Clay-

Like) (mg/kg)(1) 

Aluminum 19,700 21,400 
Antimony ND ND 
Arsenic 14.9 28.7 
Barium 80.4 66.5 
Beryllium 1.1 1.5 
Cadmium 2.5 0.61 
Calcium 2,060 1,270 
Chromium 33.4 59.1 
Cobalt 22.3 14.7 
Copper 20.3 47.6 
Iron 38,500 35,200 
Lead 62.5 38.6 
Magnesium 1,620 2,940 
Manganese 1,390 155 
Mercury 0.16 0.14 
Nickel 15.4 15.9 
Potassium 1,470 3,440 
Selenium 1.2 3.8 
Silver 0.84 1.1 
Sodium 120 461 
Thallium 2.3 4.1 
Vanadium 53.3 102 
Zinc 37.5 49.7 
 
1 95-percent upper tolerance limit. 
 
Source:  TtNUS, 2002. 
 
ND – Not detected. 
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HUMAN HEALTH SCREENING CRITERIA - SOIL
SITE 43 - TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND
PAGE 1 OF 3

Chemical Residential Soil to GW
Soil (DAF=1)

Volatile Organics (µg/kg)
1,1,1-Trichloroethane 9,000,000 N 3,300 1,200,000 sat
1,1,2,2-Tetrachloroethane 590 C 0.028 580 C
1,1,2-Trichloroethane 1,100 C 0.082 970 C
1,1,2-Trichlorotrifluoroethane 43,000,000 N 150,000 930,000 sat
1,1-Dichloroethane 3,400 C 0.7 1,200,000 N
1,1-Dichloroethene 250,000 N 120 290,000 N
1,2,4-Trichlorobenzene 87,000 N 13 180,000 N
1,2-Dibromo-3-chloropropane 5.6 C 0.00015 23,000 N
1,2-Dibromoethane 34 C 0.0019 0.1 C
1,2-Dichlorobenzene 2,000,000 N 400 600,000 sat
1,2-Dichloroethane 450 C 0.044 360 C
1,2-Dichloropropane 930 C 0.13 15,000 N
1,3-Dichlorobenzene --- --- ---
1,4-Dichlorobenzene 2,600 C 0.46 11,000,000 N
2-Butanone 28,000,000 N 1,500 24,000,000 sat
2-Hexanone --- --- ---
4-Methyl-2-pentanone 5,300,000 N 440 2,700,000 sat
Acetone 61,000,000 N 4,400 ---
Benzene 1,100 C 0.23 830 C
Bromodichloromethane 280 C 0.033 ---
Bromoform 61,000 C 2.3 52,000 C
Bromomethane 7,900 N 2.2 9,400 N
Carbon disulfide 670,000 N 270 720,000 sat
Carbon tetrachloride 250 C 0.079 330 C
Chlorobenzene 310,000 N 68 130,000 N
Chlorodibromomethane 700 C 0.04 470 C
Chloroethane 15,000,000 N 6000 1,200,000 sat
Chloroform 300 C 0.055 280 C
Chloromethane 120000 N 49 2,100 C
cis-1,2-Dichloroethene 780000 N 110 ---
cis-1,3-Dichloropropene 1,700(3) C 0.16(3) 1100(3) C
Cyclohexane 7,200,000 N 13,000 8.51E+12 N
Dichlorodifluoromethane 190,000 N 610 250,000 N
Ethylbenzene 5,700 C 1.9 400,000 sat
Fluorotrichloromethane 800,000 N 840 1,100,000 N
Isopropylbenzene 2,200,000 N 1,300 850,000 sat
Methyl acetate 78,000,000 N 7,600 ---
Methyl tert-butyl ether 39,000 C 2.7 8,700,000 sat
Methylcyclohexane --- --- 490,000 sat
Methylene chloride 11,000 C 1.2 13,000 C

ORNL Regional Screening Level(1) EPA SSL(2)

Soil to Air
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HUMAN HEALTH SCREENING CRITERIA - SOIL
SITE 43 - TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND
PAGE 2 OF 3

Chemical Residential Soil to GW
Soil (DAF=1)

ORNL Regional Screening Level(1) EPA SSL(2)

Soil to Air

Volatile Organics (µg/kg) (Continued)
Styrene 6,500,000 N 2,000 1,500,000 sat
Tetrachloroethene 570 C 0.052 10,000 C
Toluene 5,000,000 N 1,700 650,000 sat
Total Xylenes 600,000 N 230 700,000 N
trans-1,2-Dichloroethene 110,000 N 34 ---
trans-1,3-Dichloropropene 1,700(3) C 0.16(3) 1100(3) C
Trichloroethene 2,800 C 0.61 71 C
Vinyl chloride 60 C 0.0056 280 C
Explosives (mg/kg)
1,3,5-Trinitrobenzene 2,200 N 2.6 ---
1,3-Dinitrobenzene 6.1 N 0.0023 ---
2,4,6-Trinitrotoluene 36(4) N 0.0087 ---
2,4-Dinitrotoluene 1.6 C 0.0002 ---
2,6-Dinitrotoluene 61 N 0.034 ---
2-Amino-4,6-dinitrotoluene 150 N 0.029 ---
2-Nitrotoluene 2.9 C 0.00025 ---
3-Nitrotoluene 1200 N 0.6 ---
4-Amino-2,6-dinitrotoluene 150 N 0.029 ---
4-Nitrotoluene 240(4) N 0.0034 ---
HMX 3,800 N 7.1 ---
Nitrobenzene 4.4 C 0.000071 90 N
Nitrocellulose --- --- ---
Nitroglycerin 6.1 N 0.0017 ---
Nitroguanidine 6100 N 0.92 ---
RDX 5.5 C 0.00036 ---
Tetryl 240 N 0.65 ---
Inorganics (mg/kg)
Aluminum 77,000 N 55,000 7090000 N
Antimony 31 N 0.66 ---
Arsenic 0.39 C 0.0013 769 C
Barium 15,000 N 300 709,000 N
Beryllium 160 N 58 1,380 C
Cadmium 70(5) N 1.4 1,840 C
Calcium --- --- ---
Chromium 230(4)(6) N 2.1(6) 276 C
Cobalt 23 N 0.49 1,180 C
Copper 3,100 N 51 ---
Iron 55,000 N 640 ---
Lead 400(7) 14(11) ---
Magnesium --- --- ---
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HUMAN HEALTH SCREENING CRITERIA - SOIL
SITE 43 - TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND
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Chemical Residential Soil to GW
Soil (DAF=1)

ORNL Regional Screening Level(1) EPA SSL(2)

Soil to Air

Inorganics (mg/kg) (Continued)
Manganese 1,800(8) N 57 70,900 N
Mercury 23(9) N 0.57 2.9 sat
Nickel 1,500 N 48 13,800 C
Potassium --- --- ---
Selenium 390 N 0.95 ---
Silver 390 N 1.6 ---
Sodium --- --- ---
Thallium 5.1 N 0.17 ---
Vanadium 390 N 180 ---
Zinc 23,000 N 680 ---
Miscellaneous Parameters (mg/kg)
Cyanide 1,600(10) N 7.4 ---

1 Oak Ridge National Laboratory (ORNL) Regional Screening Levels for 
Residential Soil (ORNL, April 2009).

2 USEPA Soil Screening Levels (SSLs). EPA Internet Site at 
http://risk.lsd.ornl.gov/calc_start.htm.

3  Value is for 1,3-dichloropropene.
4  One tenth of the noncarcinogenic value is less than the carcinogenic value; therefore,

the noncarcinogenic value is presented.
5  Based on oral reference dose for diet.
6  Value is for hexavalent chromium.
7  Office of Solid Waste and Emergency Response soil screening level (EPA, 1994b)
8  Based on reference dose for water.
9  Value is for mercury, inorganic salts.
10  Value is for free cyanide.
11 MCL-based SSL.

---:  No screening level available.  If detected, a surrogate value will be used, if appropriate.
C - Carcinogen.
DAF - Dilution attenuation factor.
EPA - United States Environmental Protection Agency.
GW - Groundwater.
MCL - Maximum Contaminant Level.
N - Noncarcinogen.
SSL - Soil screening level.

http://risk.lsd.ornl.gov/calc_start.htm.�
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HUMAN HEALTH SCREENING CRITERIA - GROUNDWATER
SITE 43 - TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND
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Chemical
Volatile Organics (µg/L)
1,1,1-Trichloroethane 9,100 N
1,1,2,2-Tetrachloroethane 0.067 C
1,1,2-Trichloroethane 0.24 C
1,1,2-Trichlorotrifluoroethane 59,000 N
1,1-Dichloroethane 2.4 C
1,1-Dichloroethene 340 N
1,2,4-Trichlorobenzene 8.2 N
1,2-Dibromo-3-chloropropane 0.00032 C
1,2-Dibromoethane 0.0065 C
1,2-Dichlorobenzene 370 N
1,2-Dichloroethane 0.15 C
1,2-Dichloropropane 0.39 C
1,3-Dichlorobenzene --- N
1,4-Dichlorobenzene 0.43 C
2-Butanone 7,100 N
2-Hexanone ---
4-Methyl-2-pentanone 2,000 N
Acetone 22,000 N
Benzene 0.41 C
Bromodichloromethane 0.12 C
Bromoform 8.5 C
Bromomethane 8.7 N
Carbon disulfide 1,000 N
Carbon tetrachloride 0.2 C
Chlorobenzene 91 N
Chlorodibromomethane 0.15 C
Chloroethane 21000 N
Chloroform 0.19 C
Chloromethane 190 N
cis-1,2-Dichloroethene 370 N
cis-1,3-Dichloropropene 0.43(2) C
Cyclohexane 13,000 N
Dichlorodifluoromethane 390 N
Ethylbenzene 1.5 C
Fluorotrichloromethane 1,300 N
Isopropylbenzene 680 N
Methyl acetate 37,000 N
Methyl tert-butyl ether 12 C
Methylcyclohexane ---

ORNL Tap Water 
Regional 

Screening Level(1)
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HUMAN HEALTH SCREENING CRITERIA - GROUNDWATER
SITE 43 - TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND
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Chemical

ORNL Tap Water 
Regional 

Screening Level(1)

Volatile Organics (µg/L) (Continued)
Methylene chloride 4.8 C
Styrene 1,600 N
Tetrachloroethene 0.11 C
Toluene 2,300 N
Total Xylenes 200(3) N
trans-1,2-Dichloroethene 110 N
trans-1,3-Dichloropropene 0.43(2) C
Trichloroethene 1.7 C
Vinyl chloride 0.016 C
Explosives (µg/L)
1,3,5-Trinitrobenzene 1,100 N
1,3-Dinitrobenzene 3.7 N
2,4,6-Trinitrotoluene 36(4) N
2,4-Dinitrotoluene 0.22 C
2,6-Dinitrotoluene 37 N
2-Amino-4,6-dinitrotoluene 73 N
2-Nitrotoluene 0.31 C
3-Nitrotoluene 730 N
4-Amino-2,6-dinitrotoluene 73 N
4-Nitrotoluene 4.2 C
HMX 1,800 N
Nitrobenzene 0.12 C
Nitrocellulose ---
Nitroglycerin 3.7 N
Nitroguanidine 3700 N
RDX 0.61 C
Tetryl 150 N
Inorganics (µg/L)
Aluminum 37,000 N
Antimony 15 N
Arsenic 0.045 C
Barium 7,300 N
Beryllium 73 N
Cadmium 18(5) N
Calcium ---
Chromium 110(6) N
Cobalt 11 N
Copper 1,500 N
Iron 26,000 N
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Chemical

ORNL Tap Water 
Regional 

Screening Level(1)

Inorganics (µg/L) (Continued)
Lead 15(7)

Magnesium ---
Manganese 880(5) N
Mercury 11(8) N
Nickel 730 N
Potassium ---
Selenium 180 N
Silver 180 N
Sodium ---
Thallium 2.4 N
Vanadium 180 N
Zinc 11,000 N
Miscellaneous Parameters (µg/L)
Cyanide 730(9) N

1  Oak Ridge National Laboratory (ORNL), April 2009.
2  Value is for 1,3-dichloropropene.
3  Value is for Xylene, Mixture.
4 One tenth the noncarcinogenic value is less than

the carcinogenic value; therefore, the noncarcinogenic
value is presented.

5  Based on the oral reference dose for water.
6  Value is for hexavalent chromium.
7  Action level under Safe Drinking Water Act.
8  Value is for mercuy, inorganic salts.
9  Value is for free cyanide.

---:  No screening level available.  If detected, a 
      surrogate value will be used, if appropriate.
C - Carcinogen.
N - Noncarcinogen.
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ECOLOGICAL SCREENING CRITERIA - SURFACE SOIL
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NSF-IH, INDIAN HEAD, MARYLAND
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Chemical Screening Value Source
Volatile Organics (µg/kg)
1,1,1-Trichloroethane 300(1) BTAG
1,1,2,2-Tetrachloroethane 300(2) BTAG
1,1,2-Trichloroethane 300(1) BTAG
1,1,2-Trichlorotrifluoroethane --- ---
1,1-Dichloroethane 300 BTAG
1,1-Dichloroethene --- ---
1,2,4-Trichlorobenzene 100(3) BTAG
1,2-Dibromo-3-chloropropane --- ---
1,2-Dibromoethane 5,000 BTAG
1,2-Dichlorobenzene 100 BTAG
1,2-Dichloroethane 870,000 BTAG
1,2-Dichloropropane --- ---
1,3-Dichlorobenzene --- ---
1,4-Dichlorobenzene 100 BTAG
2-Butanone --- ---
2-Hexanone --- ---
4-Methyl-2-pentanone 100,000 BTAG
Acetone --- ---
Benzene 100 BTAG
Bromodichloromethane 450,000 BTAG
Bromoform 1,147,000 BTAG
Bromomethane --- ---
Carbon disulfide --- ---
Carbon tetrachloride 300 BTAG
Chlorobenzene 100 BTAG
Chlorodibromomethane --- ---
Chloroethane --- ---
Chloroform 300 BTAG
Chloromethane --- ---
cis-1,2-Dichloroethene 300 BTAG
cis-1,3-Dichloropropene 300(4) BTAG
Cyclohexane --- ---
Dichlorodifluoromethane --- ---
Ethylbenzene 100 BTAG
Fluorotrichloromethane --- ---
Isopropylbenzene --- ---
Methyl acetate --- ---
Methyl tert-butyl ether --- ---
Methylcyclohexane --- ---
Methylene chloride 300 BTAG
Styrene 100 BTAG
Tetrachloroethene 300 BTAG
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Chemical Screening Value Source
Volatile Organics (µg/kg) (Continued)
Toluene 100 BTAG
Total Xylenes 100 BTAG
trans-1,2-Dichloroethene 300 BTAG
trans-1,3-Dichloropropene 300(4) BTAG
Trichloroethene 300 BTAG
Vinyl chloride 300 BTAG
Explosives (mg/kg)
1,3,5-Trinitrobenzene --- ---
1,3-Dinitrobenzene --- ---
2,4,6-Trinitrotoluene --- ---
2,4-Dinitrotoluene --- ---
2,6-Dinitrotoluene --- ---
2-Amino-4,6-dinitrotoluene --- ---
2-Nitrotoluene --- ---
3-Nitrotoluene --- ---
4-Amino-2,6-dinitrotoluene --- ---
4-Nitrotoluene --- ---
HMX --- ---
Nitrobenzene --- ---
Nitrocellulose --- ---
Nitroglycerin --- ---
Nitroguanidine --- ---
RDX --- ---
Tetryl --- ---
Inorganics (mg/kg)
Aluminum ---(5) EPA SSL
Antimony 0.27 EPA SSL
Arsenic 18 EPA SSL
Barium 330 EPA SSL
Beryllium 21 EPA SSL
Cadmium 0.36 EPA SSL
Calcium --- ---
Chromium 26 EPA SSL
Cobalt 13 EPA SSL
Copper 15 BTAG
Iron 12 BTAG
Lead 11 EPA SSL
Magnesium --- ---
Manganese 330 BTAG
Mercury 0.058 BTAG
Nickel 2 BTAG
Potassium --- ---
Selenium 1.8 BTAG
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ECOLOGICAL SCREENING CRITERIA - SURFACE SOIL
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Chemical Screening Value Source
Inorganics (mg/kg) (Continued)
Silver 0.0098 BTAG
Sodium --- ---
Thallium 0.001 BTAG
Vanadium 7.8 EPA SSL
Zinc 10 BTAG
Miscellaneous Parameters (mg/kg)
Cyanide 5 BTAG

1  Value is for trichloroethane.
2  Value is for tetrachloroethane.
3  Value is for trichlorobenzene.
4  Value is for dichloropropene.
5  Potential for ecological risk only if soil pH is less than 5.5.

---:  No screening level available.
EPA SSL:  United States Environmental Protection Agency (EPA) Soil Screening
                  Level (SSL) (EPA, 2005b).
BTAG:  EPA Region 3 Biological Technical Assistance Group (BTAG) screening level 
                 (EPA, 1995)



TABLE 3-5

NO OBSERVED EFFECTS CONCENTRATIONS FOR SITE 47 SURFACE SOIL
NSF-IH, INDIAN HEAD, MARYLAND

Chemical Concentration(1)

Aluminum 16,500
Antimony 0.88
Arsenic 5.2
Barium 73.4
Beryllium 0.67
Boron 3.6
Cadmium 1.4
Calcium 1,890
Chromium 28.5
Cobalt 15.8
Copper 40.6
Iron 18,000
Lead 583
Magnesium 1,790
Manganese 1,100
Mercury 3.0
Molybdenum 16.4
Nickel 16.8
Potassium 1,150
Selenium 1.0
Silver 425
Sodium 133
Thallium Not detected
Vanadium 42.3
Zinc 219

1 - The concentrations are the maximum concentrations detected in soil samples tested in the
     Baseline Ecological Risk Assessment for Site 47 (CH2MHILL, 2005).  Because none of the soil 
     samples exhibited toxicity to earthworms, the maximum concentrations were considered to 
     be no observed effects concentrations.

Metals (mg/kg)



 

 

TABLE 4-1 
 

2005/2007 SAMPLING AND ANALYSIS SUMMARY 
SITE 43 – TOLUENE DISPOSAL 

NSF-IH, INDIAN HEAD, MARYLAND 
 

Location Sample Number 
Sample 
Depth  

(feet bgs) 

Laboratory Analysis 
TCL 

VOCs 
TAL 

Metals 
Explosives 

2005 Soil      

S43SB001 
S43SS0010001 0 to 1 X X X 
S43SB0010101 1 to 2 X X X 

S43SB002/MW001 
S43SS0020001 0 to 1 X X X 
S43SB0020101 1 to 2 X X X 

S43SB003 

S43SS0030001 0 to 1 X X X 
S43SS0030001-D 0 to 1 X X X 
S43SB0030101 1 to 2 X X X 

S43SB0030101-D 1 to 2 X X X 

S43SB004 
S43SS0040001 0 to 1 X X X 
S43SB0040101 1 to 2 X X X 

S43SB005 
S43SS0050001 1 to 2(1) X X X 
S43SB0050101 2 to 3 X X X 

S43SB006/MW002 
S43SS0060001 1 to 2(1) X X X 
S43SB0060101 2 to 3 X X X 

2005 Groundwater      

S43MW001 
S43MW0010101 NA X X X 

S43MW0010101-D NA X X X 
S43MW002 S43MW0020101 NA X X X 
2007 Groundwater      

S43MW001 
S43MW0010101 NA X   

S43MW0010101-D NA X   
S43MW002 S43MW0020101 NA X   
S43MIP10 S43TW001 NA X   
S43MIP04 S43TW002 NA X   
S43MIP09 S43TW003 NA X   
S43MIP03 S43TW004 NA X   
S43MIP08 S43TW005 NA X   
1 The depth interval of 0 to 1 foot consisted of asphalt pavement and road gravel. 
 
bgs Below ground surface. 
NA Not applicable. 
TAL Target Analyte List. 
TCL Target Compound List. 
VOCs Volatile Organic Compounds. 
 



TABLE 4-2

SUMMARY OF POSITIVE DETECTIONS - SURFACE SOIL
SITE 43 - TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND

LOCATION S43SB001 S43SB002 S43SB003 S43SB003 S43SB003 S43SB004 S43SB005 S43SB006
SAMPLE NUMBER S43SS0010001 S43SS0020001 S43SS0030001 S43SS0030001-AVG S43SS0030001-D S43SS0040001 S43SS0050001 S43SS0060001
DEPTH RANGE (FEET) 0 - 1 0 - 1 0 - 1 0 - 1 0 - 1 0 - 1 1 - 2 1 - 2
SAMPLE DATE 07/14/05 07/14/05 07/14/05 07/14/05 07/14/05 07/14/05 07/14/05 07/14/05
Volatile Organics (µg/kg)
2-BUTANONE 15 U 20 U 8 J 8 J 13 U 14 U 10 U 7 U
ACETONE 15 U 20 U 31 J 39.5 J 48 J 12 J 25 J 16 J
CARBON DISULFIDE 15 U 20 U 13 U 13 U 13 U 14 U 10 U 0.8 J
METHYLENE CHLORIDE 8 B 210 J 130 J 66.5 J 6 B 130 J 6 B 9 B
TOLUENE 15 U 20 U 13 U 13 U 13 U 14 U 10 U 0.8 J
Explosives (mg/kg)
3-NITROTOLUENE 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.043 J 0.25 U
NITROCELLULOSE 8 J 9 J 1.2 B 1.25 B 1.3 B 1.4 B 1.4 B 1 B
Metals (mg/kg)
ALUMINUM 4410 J 7230 J 17000 J 17650 J 18300 J 18400 J 7190 J 3370 J
ARSENIC 4.3 5.3 K 5.7 K 4.8 K 3.9 3.8 5.2 K 4.6
BARIUM 25.9 J 64.0 J 165 J 311 J 457 J 112 J 37.8 J 15.1 J
BERYLLIUM 0.27 0.40 1.2 1.1 0.95 0.63 0.37 0.19
CADMIUM 0.95 0.82 K 0.35 K 0.24 K 0.13 0.22 0.20 K 0.16 K
CALCIUM 1610 1170 279 267.5 256 350 1140 20000
CHROMIUM 19.9 J 37.5 J 20.2 J 18.65 J 17.1 J 20.2 J 27.5 J 23.5 J
COBALT 7.0 19.3 1.7 L 2.05 L 2.4 3.2 5.7 4.1
COPPER 22.8 J 25.7 J 20.2 J 17.1 J 14.0 J 13.9 J 13.0 J 17.1 J
IRON 13500 23400 34600 25700 16800 16500 19700 12100
LEAD 91.0 42.3 22.9 21.3 19.7 15.8 9.5 5.5
MAGNESIUM 3860 765 469 502 535 675 369 11500
MANGANESE 228 J 813 J 9.9 J 9.9 J 9.9 J 15.9 J 156 J 102 J
MERCURY 0.05 U 0.05 U 0.062 K 0.062 K 0.063 U 0.34 0.051 U 0.043 U
NICKEL 38.8 12.6 5.1 L 6.25 L 7.4 7.1 6.6 7.7
POTASSIUM 299 441 366 L 416 L 466 530 351 366
SODIUM 281 465 99.9 K 105 K 111 102 173 133
VANADIUM 39.4 36.0 26.3 25.25 24.2 31.0 37.3 42.0
ZINC 70.8 K 58.4 K 14.5 K 15.35 K 16.2 K 19.4 K 13.2 K 9.7 K

B - Detected in blank; false positive.
J - Estimated.
K - Biased high.
L - Biased low.
U - Not detected.



TABLE 4-3

SUMMARY OF POSITIVE DETECTIONS - SUBSURFACE SOIL
SITE 43 - TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND

LOCATION S43SB001 S43SB002 S43SB003 S43SB003 S43SB003 S43SB004 S43SB005 S43SB006
SAMPLE NUMBER S43SB0010101 S43SB0020101 S43SB0030101 S43SB0030101-AVG S43SB0030101-D S43SB0040101 S43SB0050101 S43SB0060101
DEPTH RANGE (FEET) 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 1 - 2 2 - 3 2 - 3
SAMPLE DATE 07/14/05 07/14/05 07/14/05 07/14/05 07/14/05 07/14/05 07/14/05 07/14/05
Volatile Organics (µg/kg)
2-BUTANONE 10 U 12 U 9 J 7.5 J 6 J 7 J 8 J 10 U
ACETONE 10 U 12 U 12 J 12.5 J 13 J 10 J 17 J 19 J
METHYLENE CHLORIDE 8 B 5 B 150 J 140 J 130 J 140 J 120 J 8 B
TRICHLOROETHENE 8 J 12 U 14 U 13.5 U 13 U 14 U 12 U 10 U
Metals (mg/kg)
ALUMINUM 3490 J 3380 J 16200 J 16500 J 16800 J 16200 J 18300 J 18500 J
ARSENIC 3.6 2.7 11.3 K 12.4 K 13.5 K 8.5 2.6 3.0
BARIUM 20.4 29.5 93.4 92.9 92.4 106 133 134
BERYLLIUM 0.26 1.6 1.2 1.2 1.2 1.1 0.88 0.91
CADMIUM 0.16 0.40 0.41 K 0.405 K 0.40 K 0.16 0.058 0.10
CALCIUM 176 1280 143 168.5 194 116 296 131
CHROMIUM 18.2 J 17.3 J 18.5 J 20.3 J 22.1 J 16.7 J 17.1 J 17.0 J
COBALT 3.5 4.6 3.0 3.0 3.0 4.9 3.8 2.8
COPPER 9.7 21.9 16.8 17.25 17.7 14.8 12.0 11.6
IRON 14100 18700 41200 41350 41500 19200 8550 13400
LEAD 6.1 7.7 15.6 16.2 16.8 17.0 18.5 17.2
MAGNESIUM 196 777 586 611.5 637 607 629 579
MANGANESE 110 J 227 J 10.9 J 11.6 J 12.3 J 10.2 J 29.9 J 43.4 J
NICKEL 7.0 5.5 7.5 L 7.7 L 7.9 L 9.7 8.2 7.4
POTASSIUM 331 380 420 L 462 L 504 L 408 357 412
SODIUM 288 265 128 K 128.5 K 129 K 263 344 260
VANADIUM 16.2 25.3 49.2 52.5 55.8 38.7 18.3 22.2
ZINC 23.1 K 13.1 K 16.7 K 17.7 K 18.7 K 22.6 K 20.5 K 15.2 K
Miscellaneous (mg/kg)
CYANIDE 1.4 0.097 U 0.13 U 0.125 U 0.12 U 0.12 U 0.11 U 0.21

B - Detected in blank; false positive.
J - Estimated.
K - Biased high.
L - Biased low.
U - Not detected.



TABLE 4-4

SUMMARY OF POSITIVE DETECTIONS - VOLATILE ORGANICS IN GROUNDWATER
SITE 43 - TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND

S43MW001 S43MW001-D S43MW001-AVG S42MW002 S43MW001 S43MW001-D S43MW001-AVG S42MW002 S43TW001 S43TW002 S43TW003 S43TW004 S43TW005
Parameter MCL RSL 2005 2005 2005 2005 2007 2007 2007 2007 2007 2007 2007 2007 2007

Volatile Organics (µg/L)
2-Butanone NA 7,100 5000 U 5000 U 5000 U 5 U 8000 U 8000 U 8000 U 5 U 5 U 5 U 4.2 J 5 U 5 U
Acetone NA 22,000 5000 U 5000 U 5000 U 5 U 8000 U 8000 U 8000 U 5 U 5 U 5 U 17 5 U 5 U
Bromoform 80 8.5 500 U 500 U 500 U 0.5 U 800 U 960 680 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene 70 370 580 480 J 530 J 0.5 U 800 U 800 U 800 U 0.5 U 0.36 J 0.5 U 0.5 U 0.5 U 0.5 U
Trichloroethene 5 1.7 53000 J 55,000 J 54000 J 1.3 J 36,000 36,000 36,000 3.2 3.2 0.5 U 0.5 U 0.5 U 0.5 U

Shaded cell indicates exceedance of MCL.

µg/L Micrograms per liter.
D Field duplicate sample.
J Estimated.
MCL Maximum Contaminant Level.
MW Monitoring well.
NA Not available.
ORNL Oak Ridge National Laboratory
RSL Regional Screening Level (ORNL RSL for tap water, ORNL, April 2009).
TW Temporary well.
U Not detected above concentration noted.



 

 

TABLE 4-5 
 

SUMMARY OF 2007 MIP LOCATIONS, SOIL BORINGS, AND MONITORING WELLS 
SUPPLEMENTAL SITE SCREENING PROCESS INVESTIGATION 

SITE 43 – TOLUENE DISPOSAL 
NSF INDIAN HEAD, MARYLAND 

 

MIP Location Soil Boring Monitoring Well MIP Depth (ft 
bgs) 

MIP ECD Peak 
Response 
(µV x 107) 

Screened 
Interval (ft bgs) 

Screen Length 
(ft) 

S43MIP01 S43SB002 S43MW001 27 1.3 9 - 19 10 
S43MIP02 NA NA 27 ND NA NA 
S43MIP03 NA S43TW004 27.5 ND 20 - 24 10 
S43MIP04 NA S43TW002 28 ND 23 - 27 4 
S43MIP05 NA NA 27.5 0.6 NA NA 
S43MIP06 NA NA 35 ND NA NA 
S43MIP07 NA NA 26.5 ND NA NA 
S43MIP08 NA S43TW005 27.8 ND 20 - 24 4 
S43MIP09 NA S43TW003 38 ND 10 - 20 10 
S43MIP10 S43SB007 S43TW001 31 ND 21 - 25 4 

 
bgs Below ground surface. 
ECD Electron capture detector. 
ft Feet. 
MIP Membrane interface probe. 
MW Monitoring well. 
NA Not applicable. 
ND Not detected. 
SB Soil boring. 
TW Temporary well. 
µV Microvolts. 



TABLE 4-6

HUMAN HEALTH DATA EVALUATION - BUILDING 1040 SURFACE SOIL
SITE 43 - TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND

Chemical
Frequency of 
Detection(1)

Range of 
Detections(1)

Sample with 
Maximum 
Detection

Range of 
Nondetects(2)

Average of 
All Results(3)

Concentration 
Used for 

Screening(4)
Background 

Concentration(5)

ORNL RSL for 
Residential 

Soil(7)

ORNL Risk-
Based SSL 
Soil to GW

EPA SSL 
Soil to Air(7)

Selected 
as a 

COPC? Rationale
Volatiles (ug/kg)
METHYLENE CHLORIDE 1/2 210 S43SS0020001 8 107 210 NA 11000 1.2 13000 No BSL
Explosives (mg/kg)
NITROCELLULOSE 2/2 8 - 9 S43SS0020001 - - - 8.5 9 NA --- --- --- No NTX
Metals (mg/kg)
ALUMINUM 2/2 4410 - 7230 S43SS0020001 - - - 5820 7230 19700 7700 55000 709000 No BSL, BKG
ARSENIC 2/2 4.3 - 5.3 S43SS0020001 - - - 4.8 5.3 14.9 0.39 0.0013 769 No BKG
BARIUM 2/2 25.9 - 64.0 S43SS0020001 - - - 45 64 80.4 1500 300 70900 No BSL, BKG
BERYLLIUM 2/2 0.27 - 0.4 S43SS0020001 - - - 0.34 0.4 1.1 16 58 1380 No BSL, BKG
CADMIUM 2/2 0.82 - 0.95 S43SS0010001 - - - 0.89 0.95 2.5 7 1.4 1840 No BSL, BKG
CALCIUM 2/2 1170 - 1610 S43SS0010001 - - - 1390 1610 2060 --- --- --- No NUT
CHROMIUM 2/2 19 9 - 37.5 S43SS0020001 - - - 28.7 37.5 33.4 23 2.1 276 Yes ASL
COBALT 2/2 7 - 19.3 S43SS0020001 - - - 13.2 19.3 22.3 2.3 0.49 1180 No BKG
COPPER 2/2 22.8 - 25.7 S43SS0020001 - - - 24.3 25.7 20.3 310 51 --- No BSL
IRON 2/2 13500 - 23400 S43SS0020001 - - - 18450 23400 38500 5500 640 --- No BKG
LEAD 2/2 42.3 - 91.0 S43SS0010001 - - - 66.7 91 62.5 400 14 --- No BSL
MAGNESIUM 2/2 765 - 3860 S43SS0010001 - - - 2313 3860 1620 --- --- --- No NUT
MANGANESE 2/2 228 - 813 S43SS0020001 - - - 520 813 1390 180 57 7090 No BKG
NICKEL 2/2 12.6 - 38.8 S43SS0010001 - - - 25.7 38.8 15.4 150 48 13800 No BSL
POTASSIUM 2/2 299 - 441 S43SS0020001 - - - 370 441 1470 --- --- --- No NUT
SODIUM 2/2 281 - 465 S43SS0020001 - - - 373 465 120 --- --- --- No NUT
VANADIUM 2/2 36.0 - 39.4 S43SS0010001 - - - 37.7 39.4 53.3 39 180 --- No BKG
ZINC 2/2 58.4 - 70.8 S43SS0010001 - - - 64.6 70.8 37.5 2300 680 --- No BSL

Shaded cells indicate chemicals selected as COPCs and/or exceedances of criteria or background.

1  Sample and duplicate are counted as one sample when determining frequency of detection and as two samples when determining range of detections.
2  Values presented are sample-specific quantitation limits.
3  Averages are calculated using 1/2 the detection limit for nondetect samples.
4  The maximum detected concentration is used for screening purposes.
5  Table 3-1.
6  Table 3-2.
7  Screening levels for noncarcinogens are divided by 10 to correspond to a target hazard quotient of 0.1.

Associated Samples Definitions Rationale Codes
COPC - Chemical of potential concern. ASL - Above screening level

S43SS0010001 EPA - United States Environmental Protection Agency. BKG - Below background
S43SS0020001 GW - Groundwater. BSL - Below screening level for direct contact (ORNL RSL for Residential Soil)

NA - Not available/not applicable. NTX - No toxicity information available
ORNL - Oak Ridge National Laboratory. NUT - Essential nutrient
RSL - Regional screening level.
SSL - Soil screening level.

Human Health Risk Screening(6)



TABLE 4-7

HUMAN HEALTH DATA EVALUATION - BUILDING 1040 SUBSURFACE SOIL
SITE 43 - TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND

Chemical
Frequency of 
Detection(1)

Range of 
Detections(1)

Sample with 
Maximum 
Detection

Range of 
Nondetects(2)

Average of 
All Results(3)

Concentration 
Used for 

Screening(4)
Background 

Concentration(5)

ORNL RSL for 
Residential 

Soil(7)

ORNL Risk-
Based SSL 
Soil to GW

EPA SSL 
Soil to 
Air(7)

Selected 
as a 

COPC? Rationale
Volatiles (µg/kg)
TRICHLOROETHENE 1/2 8 J S43SB0010101 12 7 8 NA 2800 0.61 71 No BSL
Metals (mg/kg)
ALUMINUM 2/2 3380 - 3490 S43SB0010101 - - - 3435 3490 21400 7700 55000 709000 No BSL, BKG
ARSENIC 2/2 2.7 - 3.6 S43SB0010101 - - - 3.15 3.6 28.7 0.39 0.0013 769 No BKG
BARIUM 2/2 20.4 - 29.5 S43SB0020101 - - - 25.0 29.5 66.5 1500 300 70900 No BSL, BKG
BERYLLIUM 2/2 0.26 - 1.6 S43SB0020101 - - - 0.93 1.6 1.5 16 58 1380 No BSL
CADMIUM 2/2 0.16 - 0.40 S43SB0020101 - - - 0.28 0.4 0.61 7 1.4 1840 No BSL, BKG
CALCIUM 2/2 176 - 1280 S43SB0020101 - - - 728 1280 1270 --- --- --- No NUT
CHROMIUM 2/2 17.3 - 18.2 S43SB0010101 - - - 17.8 18.2 59.1 23 2.1 276 No BSL, BKG
COBALT 2/2 3.5 - 4.6 S43SB0020101 - - - 4.1 4.6 14.7 2.3 0.49 1180 No BKG
COPPER 2/2 9.7  - 21.9 S43SB0020101 - - - 15.8 21.9 47.6 310 51 --- No BSL, BKG
IRON 2/2 14100 - 18700 S43SB0020101 - - - 16400 18700 35200 5500 640 --- No BKG
LEAD 2/2 6.1 - 7.7 S43SB0020101 - - - 6.9 7.7 38.6 400 14 --- No BSL, BKG
MAGNESIUM 2/2 196 - 777 S43SB0020101 - - - 487 777 2940 --- --- --- No NUT
MANGANESE 2.2 110 - 227 S43SB0020101 - - - 168.5 227 155 180 57 7090 Yes ASL
NICKEL 2/2 5.5 - 7.0 S43SB0010101 - - - 6.25 7 15.9 150 48 13800 No BSL, BKG
POTASSIUM 2/2 311 - 380 S43SB0020101 - - - 346 380 3440 --- --- --- No NUT
SODIUM 2/2 265 - 288 S43SB0010101 - - - 277 288 461 --- --- --- No NUT
VANADIUM 2/2 16.2  - 25.3 S43SB0020101 - - - 21.0 25.3 102 39 180 --- No BSL, BKG
ZINC 2/2 13.1 - 23.1 S43SB0010101 - - - 18.1 23.1 49.7 2300 680 --- No BSL, BKG
Miscellaneous Parameters (mg/kg)
CYANIDE 1/2 1.4 S43SB0010101 0.097 0.72 1.4 NA 160 7.4 --- No BSL

Shaded cells indicate chemicals selected as COPCs and/or exceedances of criteria.

1  Sample and duplicate are counted as one sample when determining frequency of detection and as two samples when determining range of detections.
2  Values presented are sample-specific quantitation limits.
3  Averages are calculated using 1/2 the detection limit for nondetect samples.
4  The maximum detected concentration is used for screening purposes.
5  Table 3-1.
6  Table 3-2.
7  Screening levels for noncarcinogens are divided by 10 to correspond to a target hazard quotient of 0.1.

Associated Samples Definitions Rationale Codes
COPC - Chemical of potential concern. ASL - Above screening level

S43SB0010101 EPA - United States Environmental Protection Agency. BKG - Below background
S43SB0020101 GW - Groundwater. BSL - Below screening level for direct contact (ORNL RSL for Residential Soil)

NA - Not available/not applicable. NTX - No toxicity data
ORNL - Oak Ridge National Laboratory. NUT - Essential nutrient
RSL - Regional screening level.
SSL - Soil screening level.

Human Health Risk Screening(6)



TABLE 4-8

HUMAN HEALTH DATA EVALUATION - BUILDING 1040 GROUNDWATER
SITE 43 - TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND

Human Health Risk 
Screening(5)

Chemical
Frequency of 
Detection(1)

Range of 
Detections(1)

Sample with Maximum 
Detection

Range of 
Nondetects(2)

Average of 
All Results(3)

Concentration 
Used for 

Screening(4)
ORNL RSL for Tap 

Water(6)

Selected 
as a 

COPC? Rationale
Volatiles (µg/L)
2-BUTANONE 1/6 4.2 S43TW0030102 5 - 8000 670 4.2 710 No BSL
ACETONE 1/6 17 S43TW0030102 5 - 8000 670 17 2200 No BSL
BROMOFORM 1/6 960 S43MW0010102-D 0.5 - 800 110 960 8.5 Yes ASL
CIS-1,2-DICHLOROETHENE 1/6 0.36 - 0.36 S43TW0010102 0.5 - 800 67 0.36 37 No BSL

TRICHLOROETHENE 2/6 3.2 - 36000
S43MW0010102-D, 

S43MW0010102 0.5 6000 36000 1.7 Yes
ASL

Explosives (µg/L)
RDX 1/1 0.17 - 0.22 S43MW0010101-D --- 0.195 0.22 0.61 No BSL
Metals (µg/L)
ALUMINUM 1/1 153 S43MW0010101-D 134 110 153 3700 No BSL
ANTIMONY 1/1 2 S43MW0010101 2 2 2 1.5 Yes ASL
BARIUM 1/1 197 - 203 S43MW0010101 --- 200 203 730 No BSL
BERYLLIUM 1/1 0.66 - 0.69 S43MW0010101 --- 0.68 0.69 7.3 No BSL
CADMIUM 1/1 0.26 - 0.3 S43MW0010101 --- 0.28 0.3 1.8 No BSL
CALCIUM 1/1 3760 - 3890 S43MW0010101 --- 3825 3890 NA NA NUT
CHROMIUM 1/1 0.59 - 0.71 S43MW0010101 --- 0.65 0.71 11 No BSL
COBALT 1/1 34.2 - 35.2 S43MW0010101 --- 34.7 35.2 1.1 Yes ASL
IRON 1/1 1030 - 4230 S43MW0010101 --- 4130 4230 2600 Yes ASL
LEAD 1/1 2.2 - 2.8 S43MW0010101 --- 2.5 2.8 15 No BSL
MAGNESIUM 1/1 2270 - 2340 S43MW0020101 --- 2305 2340 NA NA NUT
MANGANESE 1/1 296 - 306 S43MW0010101 --- 301 306 88 Yes ASL
NICKEL 1/1 39.5 - 40.6 S43MW0010101 --- 40.1 40.6 73 No BSL
POTASSIUM 1/1 1660 - 1680 S43MW0010101 --- 1670 1680 NA NA NUT
SODIUM 1/1 39100 - 40100 S43MW0010101 --- 39600 40100 NA NA NUT
VANADIUM 1/1 0.49 - 0.72 S43MW0010101 --- 0.61 0.72 18 No BSL
ZINC 1/1 49.9 - 51.9 S43MW0010101 --- 50.9 51.9 1100 No BSL

Shaded cells indicate chemicals selected as COPCs and/or exceedances of criteria.

1  Sample and duplicate are counted as one sample when determining frequency of detection and as two samples when determining range of detections.
2  Values presented are sample-specific quantitation limits.
3  Averages are calculated using 1/2 the detection limit for nondetect samples.
4  The maximum detected concentration is used for screening purposes.
5  Table 3-3.
6  Screening levels for noncarcinogens are divided by 10 to correspond to a target hazard quotient of 0.1.

Associated Samples* Definitions Rationale Codes
COPC - Chemical of potential concern. ASL - Above screening level

S43MW0010101 NA = Not available/not applicable. BSL - Below screening level
S43MW0010101-D ORNL - Oak Ridge National Laboratory. NTX - No toxicity information available
S43MW0010101-AVG RSL - Regional screening level. NUT - Essential nutrient
S43TW0040102
S43TW0030102
S43TW0010102
S43MW0010102
S43MW0010102-AVG
S43MW0010102-D
S43TW0020102
S43TW0050102

*Only groundwater samples collected in 2007 were used for volatiles.



TABLE 4-9

CHEMICAL-SPECIFIC HUMAN HEALTH RISKS - BUILDING 1040
SITE 43 -   TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND

Chemical
Maximum 

Concentration RSL(1)
Estimated 

ILCR
Primary Target 

Organ RSL(1)
Estimated 

HQ Target Organ Total HI
All Soil (mg/kg)
Chromium 37.5 39 9.6E-07 respiratory 230 0.16 CNS 0.13
Manganese 227 NA(2) NA(2) CNS 1800 0.13 respiratory 0.16

Total ILCR 9.6E-07 Total 0.29

Groundwater (µg/L)
Bromoform 960 8.5 1.1E-04 liver 730 1.3 blood 0.30
Trichloroethene 36000 1.7 2.1E-02 unspecified NA(2) NA(2) CNS 3.55
Antimony 2 NA(2) NA(2) blood, lifespan 15 0.13 CVS 3.20

Cobalt 35.2 NA(2) NA(2)
CVS, immune, 

CNS 11 3.20 GI 0.16
Iron 4230 NA(2) NA(2) blood, GI, liver 26000 0.16 immune 3.20
Manganese 306 NA(2) NA(2) CNS 880 0.35 lifespan 0.13

Total ILCR 2.1E-02 Total 5 liver 0.16
unspecified NA

Total Cumulative ILCR 2E-02 Cumulative HI 5

blood 0.30
CNS 3.67

Abbreviations: CVS 3.20
CNS Central nervous system. GI 0.16
CVS Cardiovascular system. immune 3.20
GI Gastrointestinal. lifespan 0.13
HI Hazard index. liver 0.16
HQ Hazard quotient. respiratory 0.16
ILCR Incremental lifetime cancer risk. unspecified NA
RSL Regional screening level.

Footnotes:
1     RSLs (ORNL, April 2009) for residential soil and tap water.
2     NA - Not applicable.  EPA has not established a cancer slope factor or oral reference dose for this chemical.

Carcinogenic Risks Noncarcinogenic Risks
Evaluation of Target 

Organ HIs

Cumulative HIs



TABLE 4-10

HUMAN HEALTH DATA EVALUATION - BUILDING 1041 SURFACE SOIL
SITE 43 - TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND

Chemical
Frequency of 
Detection(1)

Range of 
Detections(1)

Sample with 
Maximum 
Detections

Range of 
Nondetects(2)

Average of 
All Results(3)

Concentration 
Used for 

Screening(4)
Background 

Concentration(5)

ORNL RSL for 
Residential 

Soil(7)
ORNL Risk-
Based SSL

EPA SSL 
Soil to 
Air(7)

Selected 
as a 

COPC? Rationale
Volatiles (ug/kg)
2-BUTANONE 1/4 8 S43SS0030001 7 - 14 5.9 6 NA 2800000 1500 24000000 No BSL
ACETONE 4/4 16 - 48 S43SS0030001-D --- 46 48 NA 6100000 4400 --- No BSL
CARBON DISULFIDE 1/4 0.8 S43SS0060001 10 - 14 4.8 0.8 NA 67000 270 720000 No BSL

METHYLENE CHLORIDE 2/4 130
S43SS0030001, 
S43SS0040001 6 - 9 51 130 NA 11000 1.2 13000 No BSL

TOLUENE 1/4 0.8 S43SS0060001 10 - 14 4.8 0.8 NA 500000 1700 650000 No BSL
Explosives (mg/kg)
3-NITROTOLUENE 1/4 0.043 S43SS0050001 0.25 0.1 0.043 NA 120 0.6 --- No BSL
Metals (mg/kg)
ALUMINUM 4/4 3370 - 18400 S43SS0040001 --- 15537 18400 19700 7700 55000 709000 No BKG
ARSENIC 4/4 3.8 - 5.7 S43SS0030001 --- 4.6 5.7 14.9 0.39 0.0013 769 No BKG
BARIUM 4/4 15.1 - 457 S43SS0030001-D --- 119.0 457 80.4 1500 300 70900 No BSL
BERYLLIUM 4/4 0.19 - 1.2 S43SS0030001 --- 0.58 1.2 1.1 16 58 1380 No BSL
CADMIUM 4/4 0.13 - 0.35 S43SS0030001 --- 0.21 0.35 2.5 7 1.4 1840 No BSL, BKG
CALCIUM 4/4 256 - 20000 S43SS0060001 --- 5439 20000 2060 --- --- --- No NUT
CHROMIUM 4/4 17.1 - 27.5 S43SS0050001 --- 22.5 27.5 33.4 23 2.1 276 No BKG
COBALT 4/4 1.7 - 5.7 S43SS0050001 --- 3.8 5.7 22.3 2.3 0.49 1180 No BKG
COPPER 4/4 13.0 - 20.2 S43SS0030001 --- 15.3 20.2 20.3 310 51 --- No BSL, BKG
IRON 4/4 12100 - 34600 S43SS0030001 --- 18500 34600 38500 5500 640 --- No BKG
LEAD 4/4 5.5 - 22.9 S43SS0030001 --- 13.0 22.9 62.5 400 14 --- No BSL, BKG
MAGNESIUM 4/4 369 - 11500 S43SS0060001 --- 3261 11500 1620 --- --- --- No NUT
MANGANESE 4/4 9.9 - 156 S43SS0050001 --- 71.0 156 1390 180 57 7090 No BSL, BKG
MERCURY 2/4 0.062 - 0.34 S43SS0040001 0.043 - 0.063 0.11 0.34 0.16 2.3 0.57 2.9 No BSL
NICKEL 4/4 5.1 - 7.7 S43SS0060001 --- 6.9 7.7 15.4 150 48 13800 No BSL, BKG
POTASSIUM 4/4 351 - 530 S43SS0040001 --- 416 530 1470 --- --- --- No NUT
SODIUM 4/4 99.9 - 173 S43SS0050001 --- 128 173 120 --- --- --- No NUT
VANADIUM 4/4 26.3 - 42 S43SS0060001 --- 33.9 42 53.3 39 180 --- No BKG
ZINC 4/4 9.7 - 19.4 S43SS0040001 --- 14.4 19.4 37.5 2300 680 --- No BSL, BKG

Shaded cells indicate chemicals selected as COPCs and/or exceedances of criteria.

1  Sample and duplicate are counted as one sample when determining frequency of detection and as two samples when determining range of detections.
2  Values presented are sample-specific quantitation limits.
3  Averages are calculated using 1/2 the detection limit for nondetect samples.
4  The maximum detected concentration is used for screening purposes.
5  Table 3-1.
6  Table 3-2.
7  Screening levels for noncarcinogens are divided by 10 to correspond to a target hazard quotient of 0.1.

Associated Samples Definitions Rationale Codes
COPC - Chemical of potential concern. ASL - Above screening level

S43SS0030001 DAF - Dilution attenuation factor. BKG - Below background
S43SS0030001-D EPA - United States Environmental Protection Agency. BSL - Below screening level for direct contact (ORNL RSL for Residential Soil)
S43SS0040001 GW - Groundwater. NTX - No toxicity information available
S43SS0050001 NA - Not available/not applicable. NUT - Essential nutrient
S43SS0060001 ORNL - Oak Ridge National Laboratory.

RSL = Regional screening level.
SSL - Soil screening level.

Human Health Risk Screening(6)



TABLE 4-11

HUMAN HEALTH DATA EVALUATION - BUILDING 1041 SUBSURFACE SOIL
SITE 43 - TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND

Chemical
Frequency of 
Detection(1)

Range of 
Detections(1)

Sample with 
Maximum 
Detection\

Range of 
Nondetects(2)

Average of 
All Results(3)

Concentration 
Used for 

Screening(4)
Background 

Concentration(5)

ORNL RSL for 
Residential 

Soil(7)
ORNL Risk-
Based SSL

EPA SSL 
Soil to 
Air(7)

Selected 
as a 

COPC? Rationale
Volatiles (µg/kg)
2-BUTANONE 3/4 7 - 9 S43SB0030101 10 6.9 9 NA 2800000 1500 24000000 No BSL
ACETONE 4/4 10 - 19 S43SB0060101 --- 14.6 19 NA 6100000 1100 --- No BSL
METHYLENE CHLORIDE 3/4 120 - 150 S43SB0030101 8 101 150 NA 11000 1.2 13000 No BSL
Metals (mg/kg)
ALUMINUM 4/4 16200 - 18500 S43SB0060101 --- 17375 18500 21400 7700 55000 709000 No BKG
ARSENIC 4/4 2.6 - 13.5 S43SB0030101-D --- 6.60 13.5 28.7 0.39 0.0013 769 No BKG
BARIUM 4/4 92.4 - 134 S43SB0060101 --- 116 134 66.5 1500 300 70900 No BSL

BERYLLIUM 4/4 0.88 - 1.2 S43SB0030101,
S43SB00301010-D --- 1.0 1.2 1.5 16 58 1380 No BSL, BKG

CADMIUM 4/4 0.058 - 0.41 S43SB0030101 --- 0.18 0.41 0.61 7 1.4 1840 No BSL, BKG
CALCIUM 4/4 116 - 296 S43SB0050101 --- 178 296 1270 --- --- --- No NUT
CHROMIUM 4/4 16.7 - 22.1 S43SB0030101-D --- 17.8 22.1 59.1 23 2.1 276 No BSL, BKG
COBALT 4/4 2.8 - 4.9 S43SB0040101 --- 3.6 4.9 14.7 2.3 0.49 1180 No BKG

COPPER 4/4 11.6 - 17.7 S43SB0030101,
S43SB0030101-D --- 13.8 16.8 47.6 310 51 --- No BSL, BKG

IRON 4/4 8550 - 41500 S43SB0030101-D --- 20625 41500 35200 5500 640 --- Yes ASL
LEAD 4/4 15.6 - 18.5 S43SB0050101 --- 17.2 18.5 38.6 400 14 --- No BSL, BKG
MAGNESIUM 4/4 579 - 637 S43SB0030101-D --- 607 637 2940 --- --- --- No NUT
MANGANESE 4/4 10.2 - 43.4 S43SB0060101 --- 23.8 43.4 155 180 57 7090 No BSL, BKG
NICKEL 4/4 7.4 - 9.7 S43SB0040101 --- 8.25 9.7 15.9 150 48 13800 No BSL, BKG
POTASSIUM 4/4 357 - 504 S43SB0030101-D --- 410 504 3440 --- --- --- No NUT
SODIUM 4/4 128 - 344 S43SB0050101 --- 249 344 461 --- --- --- No NUT
VANADIUM 4/4 18.3 - 55.8 S43SB0030101-D --- 32.9 55.8 102 39 180 --- No BKG
ZINC 4/4 15.2 - 22.6 S43SB0040101 --- 19.0 22.6 49.7 2300 680 --- No BSL, BKG
Miscellaneous Parameters (mg/kg)
CYANIDE 1/4 0.21 S43SB0060101 0.11 - 0.13 0.097 0.21 NA 160 7.4 --- No BSL

Shaded cells indicate chemicals selected as COPCs and/or exceedances of criteria.

1  Sample and duplicate are counted as one sample when determining frequency of detection and as two samples when determining range of detections.
2  Values presented are sample-specific quantitation limits.
3  Averages are calculated using 1/2 the detection limit for nondetect samples.
4  The maximum detected concentration is used for screening purposes.
5  Table 3-1.
6  Table 3-2.
7  Screening levels for noncarcinogens are divided by 10 to correspond to a target hazard quotient of 0.1.

Associated Samples Definitions Rationale Codes
COPC - Chemical of potential concern. ASL - Above screening level

S43SB0030101 DAF - Dilution attenuation factor. BKG - Below background
S43SB0030101-D EPA - United States Environmental Protection Agency. BSL - Below screening level for direct contact (ORNL RSL for Residential Soil)
S43SB0040101 GW - Groundwater. NTX - No toxicity information available
S43SB0050101 NA - Not available/not applicable. NUT - Essential nutrient
S43SB0060101 RSL - Regional screening level.

SSL - Soil screening level.

Human Health Risk Screening(6)



TABLE 4-12

HUMAN HEALTH DATA EVALUATION - BUILDING 1041 GROUNDWATER
SITE 43 - TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND

Human Health Risk 
Screening(5)

Chemical
Frequency of 
Detection(1)

Range of 
Detections(1)

Sample with Maximum 
Detection

Range of 
Nondetects(2)

Average of 
All Results(3)

Concentration 
Used for 

Screening(4)
ORNL RSL for Tap 

Water(6)

Selected 
as a 

COPC? Rationale
Volatiles (µg/L)
1,1,1-TRICHLOROETHANE 1/1 1.3 S43MW0020102 --- 1.3 1.3 910 No BSL
1,1-DICHLOROETHANE 1/1 15 S43MW0020102 --- 15 15 2.4 Yes ASL
1,1-DICHLOROETHENE 1/1 3.9 S43MW0020102 --- 3.9 3.9 34 No BSL
TRICHLOROETHENE 1/1 3.2 S43MW0020102 --- 3.2 3.2 1.7 Yes ASL
Explosives (µg/L)
HMX 1/1 3.4 S43MW0020101 --- 3.4 3.4 180 No BSL
RDX 1/1 0.11 S43MW0020101 --- 0.11 0.11 0.61 No BSL
Metals (ug/L)
ALUMINUM 1/1 215 S43MW0020101 --- 205 215 3700 No BSL
ANTIMONY 1/1 2.1 S43MW0020101 --- 2.1 2.1 1.5 Yes ASL
BARIUM 1/1 354 S43MW0020101 --- 354 354 730 No BSL
BERYLLIUM 1/1 4.6 S43MW0020101 --- 4.6 4.6 7.3 No BSL
CADMIUM 1/1 0.61 S43MW0020101 --- 0.61 0.61 1.8 No BSL
CALCIUM 1/1 3450 S43MW0020101 --- 3450 3450 NA NA NUT
COBALT 1/1 96.4 S43MW0020101 --- 96.4 96.4 1.1 Yes ASL
MAGNESIUM 1/1 4640 S43MW0020101 --- 4640 4640 NA NA NUT
MANGANESE 1/1 270 S43MW0020101 --- 270 270 88 Yes ASL
NICKEL 1/1 78.3 S43MW0020101 --- 78.3 78.3 73 Yes ASL
POTASSIUM 1/1 1690 S43MW0020101 --- 1690 1690 NA NA NUT
SODIUM 1/1 60500 S43MW0020101 --- 60500 60500 NA NA NUT
ZINC 1/1 134 S43MW0020101 --- 134.0 134 1100 No BSL

Shaded cells indicate chemicals selected as COPCs and/or exceedances of criteria. Chemicals are selected as COPCs if the maximum concentration exceeds the applicable risk-based criteria.

1  Sample and duplicate are counted as one sample when determining frequency of detection and as two samples when determining range of detections.
2  Values presented are sample-specific quantitation limits.
3  Averages are calculated using 1/2 the detection limit for nondetect samples.
4  The maximum detected concentration is used for screening purposes.
5  Table 3-3.
6  Screening levels for noncarcinogens are divided by 10 to correspond to a target hazard quotient of 0.1.

Associated Samples* Definitions Rationale Codes
COPC - Chemical of potential concern. ASL - Above screening level

S43MW0020101 ORNL - Oak Ridge National Laboratory BSL - Below screening level
S43MW0020102 NA - Not available/not applicable. NTX - No toxicity information available

RSL - Regional screening level. NUT - Essential nutrient

*Only groundwater samples collected in 2007 were used for volatiles.



TABLE 4-13

CHEMICAL-SPECIFIC HUMAN HEALTH RISKS - BUILDING 1041
SITE 43 -   TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND

Chemical
Maximum 

Concentration RSL(1)
Estimated 

ILCR
Primary Target 

Organ RSL(1)
Estimated 

HQ Target Organ Total HI
All Soil (mg/kg)
Iron 41500 NA(2) NA(2) blood, GI, liver 55000 0.75 blood 0.75

Total ILCR 0.0E+00 Total 0.75 GI 0.75
liver 0.75

Groundwater (µg/L)
1,1-Dichloroethane 15 2.4 6.3E-06 kidney, CNS 7300 0.002 blood 0.14
Trichloroethene 3.2 1.7 4.7E-06 unspecified NA NA body weight 0.11
Antimony 2.1 NA(2) NA(2) blood, lifespan 15 0.14 CNS 9.07

Cobalt 96.4 NA(2) NA(2)
CVS, immune, 

CNS 11 8.76 CVS 8.76

Manganese 270 NA(2) NA(2) CNS 880 0.31 immune 8.76
Nickel 78.3 NA(2) NA(2) body weight 730 0.11 kidney 0.00

Total ILCR 1.1E-05 Total 9.32 lifespan 0.14
unspecified NA

Total Cumulative ILCR 1E-05 Cumulative HI 10 blood 0.89
body weight 0.11

CNS 9.07
CVS 8.76

Abbreviations: GI 0.75
CNS Central nervous system. kidney 0.00
CVS Cardiovascular system immune 8.76
GI Gastrointestinal. lifespan 0.14
HI Hazard index. liver 0.75
HQ Hazard quotient. unspecified NA
ILCR Incremental lifetime cancer risk.
RSL Regional screening level.

Footnotes:
1     RSLs (ORNL, April 2009) for residential soil and tap water.
2     NA - Not applicable.  EPA has not established a cancer slope factor or oral reference dose for this chemical.

Carcinogenic Risks Noncarcinogenic Risks
Evaluation of Target 

Organ HIs

Cumulative HIs



TABLE 4-14

ECOLOGICAL DATA EVALUATION - SURFACE SOIL
SITE 43 - TOLUENE DISPOSAL

NSF-IH, INDIAN HEAD, MARYLAND

Chemical
Frequency of 
Detection(1)

Range of 
Detections(1)

Sample with 
Maximum 
Detection

Range of 
Nondetects(2)

Average of 
All Results(3)

Concentration 
Used for 

Screening(4)
Background 

Concentration(5)

Ecological 
Screening 

Level(6)

Selected 
as a 

COPC? Rationale
Volatiles (µg/kg)
2-BUTANONE 1/6 8 S43SS0030001 7 - 20 6.8 8 NA NA Yes NTX
ACETONE 4/6 12 - 48 S43SS0030001 15 - 20 18.3 48 NA NA Yes NTX
CARBON DISULFIDE 1/6 0.8 S43SB0060001 10 - 20 6.1 0.8 NA NA Yes NTX
METHYLENE CHLORIDE 3/6 130 - 210 S43SS0020001 6 - 9 70 210 NA 300 No BSL
TOLUENE 1/6 0.8 S43SB0060001 10 - 20 6.1 0.8 NA 100 No BSL
Explosives (mg/kg)
3-NITROTOLUENE 1/6 0.043 S43SS0050001 0.25 0.11 0.04 NA NA Yes NTX
NITROCELLULOSE 2/6 8 - 9 S43SS0020001 1 - 1.4 3.3 9 NA NA Yes NTX
Metals (mg/kg)
ALUMINUM 6/6 3370 - 18400 S43SS0040001 --- 14562 18400 19700 (7) No BKG
ARSENIC 6/6 3.8  - 5.7 S43SS0030001 --- 4.7 5.7 14.9 18 No BSL, BKG
BARIUM 6/6 15.1 - 457 S43SS0030001-D --- 94.3 457 80.4 330 Yes ASL
BERYLLIUM 6/6 0.19 - 1.2 S43SS0030001 --- 0.49 1.2 1.1 21 No BSL
CADMIUM 6/6 0.13 - 0.95 S43SS0010001 --- 0.43 0.95 2.5 0.36 No BKG
CALCIUM 6/6 256 - 20000 S43SB0060001 --- 4090 20000 2060 NA No NUT
CHROMIUM 6/6 17.1 - 37.5 S43SS0020001 --- 24.5 37.5 33.4 26 Yes ASL
COBALT 6/6 1.7 - 19.3 S43SS0020001 --- 6.9 19.3 22.3 13 No BKG
COPPER 6/6 13  - 25.7 S43SS0020001 --- 18.3 25.7 20.3 15 Yes ASL
IRON 6/6 12100  - 34600 S43SS0030001 --- 18483 34600 38500 12 No BKG
LEAD 6/6 5.5  - 91 S43SS0010001 --- 30.9 91.0 62.5 11 Yes ASL
MAGNESIUM 6/6 369 - 11500 S43SB0060001 --- 2945 11500 1620 4400 No NUT
MANGANESE 6/6 9.9 - 813 S43SS0020001 --- 221 813 1390 330 No BKG
MERCURY 2/6 0.062 - 0.34 S43SS0040001 0.043 - 0.063 0.083 0.34 0.16 0.058 Yes ASL
NICKEL 6/6 5.1 - 38.8 S43SS0010001 --- 13.2 38.8 15.4 2 Yes ASL
POTASSIUM 6/6 299 - 530 S43SS0040001 --- 400 530 1470 NA No NUT
SODIUM 6/6 99.9 - 465 S43SS0020001 --- 210 465 120 NA No NUT
VANADIUM 6/6 24.2  - 42 S43SB0060001 --- 35.2 42.0 53.3 7.8 No BKG
ZINC 6/6 9.7 - 70.8 S43SS0010001 --- 31.1 70.8 37.5 10 Yes ASL

Shaded cells indicate chemical selected as COPCs and/or exceedances of criteria.

1  Sample and duplicate are counted as one sample when determining frequency of detection and as two samples when determining range of detections.
2  Values presented are sample-specific quantitation limits.
3  Averages are calculated using 1/2 the detection limit for nondetect samples.
4  The maximum detected concentration is used for screening purposes.
5  Table 3-1.
6  Table 3-4.
7  Only a COPC if pH is less than 5.5.

Associated Samples Definitions Rationale Codes
COPC - Chemical of potential concern. ASL - Above screening level

S43SS0010001 NA - Not available/not applicable. BKG - Below background
S43SS0020001 BSL - Below screening level
S43SS0030001 NTX - No toxicity information available
S43SS0030001-D NUT - Essential nutrient
S43SS0040001
S43SS0050001
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FIGURE 4-2 - SITE PHOTOGRAPHS 

Site 43 (1040) - Looking toward southeast. (2004) 

Site 43 (1040) - Looking al northwest side of Building 1040 and Schuyler Road. (2004) 



FIGURE 4·2 - SITE PHOTOGRAPHS (CONT.) 

Site 43 (1041) - Looking toward northeast along Gallery Road. (2004) 
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PROJECT NAME: Indian Head SITE 43. CTO 006 BORING No.: SA35B~ 
PROJECT NUMBER: 2193 DATE: 7114,-/0> --. 
DRILLING COMPANY: Talon Drilling GEOLOGIST: _...!Oc..o~J.,j::..L.l.\-l.\ ___ --.,.-__ _ 

DRILLING RIG: ~ Tfl.A.CJc. etc:' DRILLER: 5nr \ IF U:£.1~~ D 
MATERIAL DESCRIPTION 

Sample Depth Blows / Sample Lithology U 
No. (Ft.) 6" or Recovery Change S 
and RaD / (Depth/Ft.) Soil Density/ or 

Type or Run (%) Sample Consistency C or 
RaD No. Length Screened or Color Material Classification S 
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PROJECT NAME: Indian Head SITE 43, CTO 006 BORING No.: S<1-~&QQL L M wOO I 
PROJECT NUMBER: 2193 DATE: 711410SC'7/1s/oS 
DRILLING COMPANY: Talon Drilling GEOLOGIST: _CO.;;::;-:::....:,.i-.);....;""i'-!''---______ _ 

DRILLING RIG' "'CK~ lRALt(. f2tr: DRILLER" STE-VE tJ..£.lG.A.k)J.::) 
-~ . 

MATERIAL DESCRIPTION PID/FIO Reading (ppm) 

Sample Depth Blows / Sample Lithology U 
No. (Ft.) 6" or Recovery Change S 
and RCD / (Depth/Ft.) Soil Density/ N . . or ID .. N C '" Type 0 Run (%) Sample or Consistency Remarks Q. ... (5 ID 
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Tetra Tech NUS, Inc. 

OVERBIJIDEN 
MONITORING WELL SHEET 

FLUSH - MOUNT 

WElL NO.: S43MWOO I 

PROJECT rl-.l b IAI.) H~b LOCATION Sl[E. 43 I<C.(""' DRILlER SfE::Ve. WS.! (",AN D 
PROJECT NO. tJ 06\93 BORING S43SBOOC£ 
DATE BEGUN I ..... ~S~ os DATE COMPLETED 7-15-0 S ~~~G +l S+t 4- ~ 1.0 
FIELD GEOLOGIST CO!-.lT I 
GROUND ELEVA TIO~N;-"-':3~Lf~~-:::;')""';"6"7/--=D:-:-A-=TU:-::-:M-::-----r-:N:-::Gr::V-=-=D~\~9~1.-::9~-

DEVElOPMENT 
METHOD S' Q 

FLUSH MOUNT 
SURFACE CASING 
WITH LOCK 

ElEVATION TOP OF RISER: 

~-+- TYPE OF SURFACE SEAl: 

TYPE OF PROTECTIve: CASING: gt IX ~ 1)( G. II 
PAl:> 

1.0. OF PROTECTIve: CASING: FLUSH MOlJl..J\ 

a/",,", II DIAMETER OF HOLE: __ .=:-oF~' ... :!...-___ _ 

TYPE OF RISER PIPE:_...!.P_\J~t ____ _ 

RISER PIPE 1.0.: _---G:l1I!::-1I ______ _ 

TYPE OF BACKFILL/SEAl: <;.EMWI IGbJTC>t-..) fTc 
GRoUT 

--+-ElEVATION/DEPTH TOP OF SEAL: 10. 36'> if I 
--+- TYPE OF SEAL: oDS I 31'i:t .5yv('L PWc. 

,--+- ElEVATION/DEPTH TOP OF SAND: 1.7. '$6 I; 7 I 

--ti~--+-- ElEVATION/DEPTH TOP OF SCREEN: ~~. 36/ 9 
TYPE OF SCREEN:_----lP~V...'::c..=__ ____ _ 

SLOT SIZE x LENGTH: 10 SL X la l 

TYPE OF SAND PACK: £1 L Pet 0 S A"-li) 
Lq ~ 4't I 

DIAMETER OF HOLE IN BEDROCK: I-J 1\ 

ELEVATION / DEPTH BOTTOM OF SCREEN: 

ELEVATION / DEPTH BOTTOM OF SAND: 

ELEVATION/DEPTH BOTTOM OF HOLE: 

BACKFILL MATERiAl BELOW SAND: N PI 

\ 5.'16/ 19 
I '1-, 16/; ;lO 
\4-.']6'j ~O 



cl11 59 8 9 I {~~~uU~~cg~L~ 
~1~2~~3~'-'-. -«----~~,--~6-1 

(THI&NUMBER IS TO~BE PUNCHED 
IN COLS. 3-6 ON ALL 'CARDS) 
STICO USE ONLY 
DATE Received' 

101M 00 YV 

8. 13 

DATE WELL COMPLETED 

MM { .PO ' oYV ,--11 . .). 20-

THIS REPORT MUST BE SUBMITTED WITHIN 
45 DAYS AFTER WEU IS COMPLETED. 

COUNTY . 
NUMBER 34667 

PERMIT NO. 
FROM "PERMIT TO DRILL WE" ' .. 

CR-94 - 660: 
2829 30 313233 34 35;,.. i'T 

~ 

OWNER Naval District ltJashington t 

STREET OR RFD~_-..,.,IaoI_n""_"",G_a;;.;;;l;;;=l.::;e.:;:r.J.Y--=&;;......:S::..;c:;'h:;::u:::::-~y.:l:.:e:.:'r:......:R;::;:o;;.:a:::;Cl:::.' _._fii1It_~"""'_' _--,- TOWN ~_--=I:.;:n;:.:d::;J.::;· a;:;n=-H;:.:_..:;e.;::a;.:::d,-",--=.H::;.D ;.....,:2:;,;0:;,;6::;.4.:.' O=--__ --'-~I 
SUBDIVISION . SECTION LOT 

WELL LOG 

NUMBER QF UNSUCCESSFUL WELLS: 

WELl HYDROFRACTURED 

CIRCLE APPROPRIATE LETTER 
A A WELL WAS ABANDONED AND SEALED 

WHEN THIS WELL WAS COMPLETED 
ELECTRIC LOG OBTAINED 

--

E 
A 
C. 
H , 
X--~ , ~ ___ ~'~' __ -J'L' __ -J' 

S 
I 

" 

~---- , L-~ __ J"L __ -J"L-__ j' 

\ , 
screen type SCR\E;"'~!lECORD 

or open hole I til' ~ 
~J ~~I 

~ 
HOLE 

~ 

21 

36 
S 
C3 
R "-="38:---:390:- 41 45 47 51 E 

P TEST WELL CONVERTED TO PRODUCTION E (l'I/;', 
WELL E SLOT SIZE 1 ~ 2 __ 3 __ 

t-I H'""E-R"';;EB';";y;;';;C;;:'ER-T-IFY-TH"'-' A-T-TH-I-S -W-EL-L-HA-S-B-E-EN-CO-N-ST-R-UC-T-E-O-IN-t N 

ACCORDANCE WITH COMAR 26.04.04 ':WELL CONSTRUCTION" AND DIAMETER 
OF SCREEN 

r'j (NEAREST 
IN CONFORMANCE WITH ALL CONDITIONS STATED IN THE ABOVE 
CAPTIONED PERMIT. AND THAT THE INFORMATioN PRESENTED 
HEREIN IS ACCURATE AND COMPLETE TO THE BEST OF MY 
KNOWLEDGE. 

~lm~c~I~;~~E ON APPLICATION) 

. LlC. NO.I~ J&-' 0 () ~~ I 

{\ fk1O;ol j\Orf-Lflv,-.--
hltE SUPERVISOR (Sign. of driller or journeyman 
r'es'ponsible for sitewdl1< if different from permittee) 

nI=M\U"'onn 

-::-:-.....:rl..~<:::.--'--=- INCH) 
56 60 

from •. to 

~~1t~~~"'l--<-I-)'-_-J' ' __ Mr-df ' I 
INSERT F IN BOX 68 68 

MDE USE' ONLY 
(NOT TO BE FILLED IN BY DRILLER) 

T (E.R.O.S.) W Q 

70 

TElESCOPE.* 
CASING ¥ 

72 

LOG 
INDICATOR 

!':IIRV~ 

74 75 76' 

OTHER DATA. 

c 131 
l' 2 

PUMPING TEST 

HOURS PUMPED (nearest hour) 
8 9 

PUMPING RATE (gal. per min.) ...,-:-___ e---,"" 
11 15 

METHOD USED TO 
MEASURE PUMPING RATE .... ' _"--___ ~, 

WATER LEVEL (distance from land surface) 

BEFORE ,PUMPING ' ft. 
17 20 

WHEN PUMPING ft. 
22 25 

. [p turbine 

other [Q] (describe 
27 below) 

PUMP INSTALLED 
DRILLER INSTALLED PUMP' YES NO 
(CIRCLE) (yES or NO) 

IF DRILLER INSTALLS PUMP, THIS SECTION 
Ml)ST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 
PLACE (A,C,J,P,R,S,T,O) 
IN BOX 29. 

CAPACITY: 
GALLONS PER MINUTE 
(to nearest gallon) 31 

PUMP HORSE POWI;R 

PUMP COLUMN LENGTH 
(nearest ft.) 

37 

29 

35 

41 

43 47 

CASING HEIGHT (circle appropriate box 

[±] 
49 

GJ 
49 

above l 
below ~ 

and enter casing height) 

LAND SURFACE 

50 51 

(nearest) 
toot) 

f 

LOCATION OF WELL ON LOT 
SHOW PERMANENT STRUCTURE SUCH AS 
BUILDING, SEPTIC TANKS, AND lOR 
LANDMARKS AND IN~lCATE NOT LESS 

. THAN TWO DISTANCES 
(MEASUREMENTS TO WELL) 

( J 
.;...X.. v1 <J. J .JJ t. 

'I le/fW . 
. £'~ 



( I t]Tetra Tech NUS, Inc. BORING LOG Page_I ofl 

PROJECT NAME: Indian Head SITE 43, CTO 006 BORING No.: S 4:5 s BOO '3 
PROJECT NUMBER: 2193 DATE: 7- 14- Q 5 
DRILLING COMPANY: Talon Drilling GEOLOGIST: ---:-....;:c..:.::O:..;.~::::..T..!...L..\ ______ _ 

DRILLING RIG' "'C'L~ ITCA.c:..t:: I(IG:. DRILLER' 5TE-VE WlClbP-t-JD 

MATERIAL DESCRIPTION PID/FID Reading (ppm) 

Sample Depth Blows I Sample Lithology U 
No. (Ft.) 6" or Recovery Change 

S ROD I (Depth/Ft.) Soil Densityl N 
~ and or In . ., 

(%) Sample Consistency C Remarks 
CI> Type 0 Run or Q. .. '0 In CI> 

ROD No. Length Screened or Color Material Classification S E Q. .s= .. 
Interval Rock '" E f! ~ . UI 0 

Hardness 
co In C UI 

$-1 -c-. a / l-~ <!XI20S) SflfF ~ I CtJ..vE..'(' Stcr/Slcry !AAY ~ MOIST_ 0 
I~05 / S~IO) TKICI..OT5 I Pt, 2 f::£A~ In 2 tJ w... ,SUP.f1\ 
S-z 1/ 0/'2., v ~. 1('] c.. STIFF U£)lS1 
12../5 1/ -~ 

4 4 ___ 0 
5-3 

<!. 1/ ,.y2. ~ ... ..:;~ I~v p.,A'<'§j' .sAND 
To ~ Mf\\S-r 10 

I~ 
5 ~ / ~~ St 1.A'1 .Sf\~ D C 

S-4 1/ II-Vz.. 17' b e 

<6 1/ M ~'( ~c. MotS\' ..:;. lJ.lE::r 0 ~i\!=F ~f:>..,)j::)-< Cl.~" 

1/ T.D 

/ 
@, 
~ 

1/ 
/ 
/ 
1/ 
/ 
/ o bur> AT 'l1-t IS La ~ ..A: ~() N 
/ 
/ 
/ SBoo3 w(l.,.$ DRu ..cl' 

/ AT TI~E LQtA...-lQo.J 
R-r ~ W€ ~ f'l7£..vICIJ5 L'(' 5'ET Fe 

/ l:::,e{1 C¥...,D TO MOllE lOf l.tL 

/ 'f',> tl+C.. l<.Utm I u.)~ {( R~ 
!Iv I., D A. F~U.sH M()IJNI ",<J 

/ IJ)~ 

/ • ~~'(Trcf:.-\'" 
/ SAMPLE 

• When rock conng, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 3'\ spooNS -}..)O C~LaW (,O\) \-fLS ( ~f4- \I T.D 1\.$1\) 
'-

Drilling Area....-:::---. 
Background (ppm): 1 0 

No j7' ---"---
Well 1.0. #: __________ _ Converted to Well: Yes 



( , L]Telra Tech NUS, Inc. BORING LOG 

PROJECT NAME: Indian Head SITE 43, CTO 006 BORING No.: 
PROJECT NUMBER: 2193 DATE: 
DRILLING COMPANY TID '11' GEOLOGIST aon fI mg 
DRILLING RIG: A L,", er 'T, o..ck "'Q DRILLER: 

MATERIAL DESCRIPTION 
Sample Depth Blows I Sample lithology U 

No. (Ft.) 6" or Recovery Change 5 
and ROD I (Depth/Ft.) Soil Densityl or 

Consistency C Type 0 Run (%) Sample or 
ROD No. Length Screened or Color Material Classification 5 

Interval flock . 
Hardness 

S;-I 0 V :r''2. -(:025' 
~Ii'''' 

STlfF ~ e..~EH Stu" - 5tt.:r\( ~ 
\;" 

2 V ·(10'30" 
GeA'( 

~{t0OT.s 
CAA'( Ml 

le~5 

fS-2 / ~2 ~\t:~ ~ 
~ 

~~ UA '-(~.H SII . .A - TIC.. 

11~4{) 4- / 4_---
GliA'( SAl.Jb "ML 

5;J / Y2. M 
~ StOY Si\.\...JD ~ basE 

loso 
(~ / G. __ ..!:Ilik'i' 

5-'1 / -<;2. 7' Si'Ff ~" f-' 5C ~e ~ SIt..iYS~tlY etA,!" 

lOss ~ V ~ TA.IJ 
5tt:r'{ SAN.D-IR b~ ~ 

/ ~J 

/ . Tb 
.!3oT'ue 2. I 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
./ 
/ 
/ 
V 
/ 
/ 
/ 

, 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: ;:/' Sf'ooW6- t,)o J&,QW (.ouwr.s (4 1/4" TC ~\;t..) 

Page-Lof -L 

7114=1 05 
C.Ot.-)il 

Sn::~~ wleG~ND 

PID/FID Reading (ppm) 

N , , 
!XI '., N .. 

Remarks Q. ... 0 !XI .. 
E Ci .c ... 
'" E ~ ~ 
I/) 0 ~ '" !XI I/) 

MOI~T'-' ib 
10 

lI\DIST 0 
l t=C '2." GoRAvQ 
SuB RDtJf.J6 ~ 

MOIS,T ~wE::r 0 
eC,,± I() 

M0l6T C) 

kol5T';'W~ 0 

~t[3\JT" NO 
W~\S. \kJ 

HO\.E.<? ~ I 

• ~"-l~LYTlcAl 
SA.MPu;:. 

Drilling Area,..--::;:::----, 
Background (ppm):1 0 

Converted to Well: Yes No WeIlI.D. #: ___________ _ 



[ I L]Tetra Tech NUS. Inc. BORING LOG PageLofL 

PROJECT NAME: Indian Head SITE 43, CTa 006 BORING No.: 5435& 90S 
PROJECT NUMBER: 2193 DATE: 7-14-05 
DRILLING COMPANY: Talon Drillin9 GEOLOGIST: ---lC.~Qu;N:.LT.l...l...1 _______ _ 

DRILLING RIG: Ac~r '\ro--ck r\, ~ DRILLER:· Si''C\iE.. WtI6A.ND 

MATERIAL DESCRIPTION 
Sample Depth Blows! Sample lithology U 

No. (Ft.) 6" or Recovery Change 
S 

and ROD ! (Depth/Ft.) Soil Density! or 
Type 0 RUn ("!o) Sample or Consistency C 

ROD No. length Screened or Color Material Classification S 
Interval Rock . 

Hardness 

5- 1 
e 0 / '/2.. b~ ~~ 

:.:s't ~, ..... 4- I<e>IIo..O ~~V. 

~ ll..lY' St-Nt:; - SQuE. 

ItIS / 
, 

• {til:. \ (:)(aA.\,}£t. 
2-

<;;~Z / 0/'2, • (lIl0) 'htFf ~ :> • 
$1I:r'( (,~'( -Tf. S~D Cl 

Q.. 
4 / 1-_.-

.I:IU.) 
WeAcz' 4' 

,,3.0 -
S:s / 2;2 I~ Trw 

~ Tl:> 
II&> 

Co / ()~ 

ESIl.l'Y SA-N[::) - TRG("~'1" is-c BeJ..J 

G~+ / 1.~2. 1-/- - , 

II!S <g / 'a" 
STl !=-I= 

.~~~ SIcr'f"'/SN-lr::.Y CJ..Ay ~L 

/ lb 

/ c:: 
'8(J'!'\J...<? ~ , ~' 

/ 
/ 
/ 
/ 
/ 
/ 
/ 
IL 
1/ 
/ 
L 
/ 
/ 
/ 
/ 

• When rock coring, enter rock brokeness. 

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 3!l S,poC)ws. ~ /0...) 0 Bl..-oW to\J"J\~ (4-14-1' I {:) H-Sf\") 

PID!FID Reading (ppm) 

N « . 
ID . N Remarks 

., ... ., 
Ci. ., '0 ID 
E Ci. .c ... ., 

E 
., .!! 

Ul (; 
~ co ID Ul 

MOIST ( Pi2Tf?Dl €J.l1A 10 
IYi'dl S\lIS::;~ 0 
kOIST 0 

0 

MOISi"' ~ 

() 
I MOiST'" WE:\ 

() 

MOIST C 

£r()l - L5 "0 UA .AN 

r~ t-.Z-'.~ 1 ~5P~"'\X /l.;( 5u ~ ,~ 

0101-/<; 
. I ,31' 

F~ 2-

• ~A_L;.{i\4.l 
SAVIPLE.. . 

Drilling Area.--_-, 
Background (ppm):1 0 

Converted to Well: Yes No WeIlI.D. #: __________ _ 



2" 
~ 

[ I L)Tetra Tech NUS,lnc BORING LOG Page -L of _,_ 

PROJECT NAME: Indian Head SITE 43, CTO 006 BORING No.: 54-3 M\A.! 0002.. / 5BOoC. 
PROJECT NUMBER: 2193 DATE: 1-14-05 j 

DRILLING COMPANY: Talon Drilling GEOLOGIST: _C=.O=W:...:.I....;.\ _______ _ 
DRILLING RIG: I\CI<'6R- TR-AClc:. MOUt-lT DRILLER: STE.VE W8c,AI...li::> 

MATERIAL DESCRIPTION PID!FID Reading (ppm) 

Sample Depth Blows! Sample Lithology U 

N " ~ '" 
IX! "", 

Q. ... "0 IX! 
'" E Q. .£: ... 

01 E f! ~ rJj 
01 0 0 rJj IX! 

No. (Ft.) 6" or Recovery Change S 
and or RaD ! (Depth/Ft.) Soil Density! 

Type 0 Run (%) Sample or Consistency C Remarks 
RaD No. Length Screened or Color Material Classification S 

Interval Rock * 
Hardness 

() 

0 
0 

0 
0 

0 

If) 
it) 

10/ 
o 

/ I~-

/ ~1~~--~-4-------------r~--------4-~~r; 

~-+----~~~~---~~: ~----4---~------------------------~+~~~~,S~~~I~~~!t~~~~~~-r-+-+-; 
JS / ~--~~~----------------~_+------------+-~~-+~ 

5@..~ / I.~ 2. i'" b~+SE ~:~~ J:! M .s~D - TR.. ~~\jf.L 
13'to 1"1- ~ 

~o/ 

~~ __ ~ __ ~ ____________ ~~~N=crr~-E~: ____ ~O~~~, 
~ DOOI - /- ').. I 

0101 :: ;2.- 3' 

• When rock coring, enter rock brokeness. 0 p..~~~"'McAC 
.. Include monitor reading in 6 loot intervals @ borehole. Increase reading frequency il elevated reponse read. St:.Mt><.E. Drilling Area 
Remarks: 3" ~ot:>t..J.i tVO BLOJ-.:i CO\]t.rrs (4'/4" IC 1-If:..J'I..) Background (ppm):I"""""O:----' 

~ lA...~ t .L I ? - =+:t) 5I\I>Ji:> "* => Ie> \ 0 ) p~u.s. '\0 .., , 

Converted to Well: Yes v No WeIlI.D. #: S 43 tv\\Voo~ ----



Tab'a Tach NUS, Inc. 

OVERBlRlEN 
MONITORING WELL SlEET 

FLUSH - MOUNT 

PROJECT :I""J.~O-"'- \"e.d-. ~ C\O 
PROJECT NO. N:{ \ 9"3 
DATE BEGUN 7/1'\-100 

006LOCATION I.nalo..Y"> \-\ecl-~ S;~e\f-3 DRILLER S'1EV5 W~\GAND 
BORING >4-3 $8006 DRIWNG uCA \i_~ (o' ID 
DATE COMPLETED ,- 14 .. OS METHOD \\ ) , '-r It-

FIELD GEOLOGIST CON :r \ 
GROUND ELEVA nO~N~3"":;S"....l,"::-\ O-::l-;/-"""D""'A=TU""""M~---"'N"""'6----:V"""'D=--\ 2-d--9""'--

DEVELOPMENT . ' 

FLUSH MOUNT 
SURFACE CASING 
WITH LOCK 

p,..,,,Y' .J·o D~v. 

METHOD $I.V';\ e. -t- pc..tv-<a Q. 

.....---,r--ELEVATION TOP OF RISER: 

~-+-- TYPE OF SURFACE SEAl: '~I" X ).. I X ; S / 
(0 V\('('-e tt Po,ck 

TYPE OF PROTECTIVE CASING: f \ \A.. s"'" "r"'-Q LI.V\ + 
1.0. OF PROTECTIVE CASING: _____ _ 

DIAMETER OF HOLE: ~. ~ d ---------
"'l // D'vc 

TYPE OF RISER PIPE:_d\.,-.:--...l.L-----

.~d 
RISER PIPE 1.0.: ~ § .. ~ 
TYPE OF BACKFIll/SEAl: E> '5 I H\6 ~ ~ L U (;; 

(j?c a I'IE t \I «+5 c.eMe>fl+ / \)5 \ 6e" .... Y\~ \{' 

r<\<X 

---+- ELEVATION/DEPTH TOP OF SEAL: 

---t-- TYPE OF SEAL: D S l '3/F 'I' 
/1QI/I'\O,,',,\ e fC \\.,Q t5 

---+- ElEVATION/DEPTH TOP OF SAND: 

/D "'),10'/ I' I ~:iii:}-~~---1-- ELEVATION EPTH TOP OF SCREEN: '" 7 _ J.. 

TYPE OF SCREEN: _--LP....:\I...::C=--___ ..,--_ 
fO \ X I 0

,,/ 
SlOT SIZE x LENGTH:_--=....lo.~s...l.._..:...:_~ __ 

TYPE OF SAND PACK: ~\ \ ~\ 0 fl\ h ~ttof\ 
~'A"'~ \tV' . (;. #1' 

DIAMETER OF HOLE IN BEDROCK: N A 
ELEVATION / DEPTH BonOM OF SCREEN: 

ELEVATION / DEPTH BonOM OF SAND: 

ELEVA TION/DEPTH BonOM OF HOLE: 

BACKFIll MATERIAL BELOW SAND: N A 

\},IO//.l~1 

\7. rO//:;)..)1 

i'.\o'/ 'C?'S/ 



Cltl 5990 I SEQUENCE NO. 
(MDE USE ONLy) 

1 ~ 3 6 
"ie, (THISNUMBER IS TO BE PUNCHED 

IN COLS. 3 - 6 OI'~ ALL CARDS) 
sTleo USE. ONLY 
DATE Received 

DATE WELL COMPLETED 

MM DO YV 

13 

MM 

7 
15 

YV_ 

0,\ " 
20 

SrATE OF MAR~LAND 
WELl. COMP,-ETIONlfu:PORT 

. fFI}-L IN T~~~~~~~~~~t~ 

"SECTION 
WELL LOG GROUTING RECORD ~) no 

Not rBqlliredfor driven wells WELL HAS BEEN GROUTED fQW Ivl JN1 
I--~----~-~~.:-".-"", ------. --"'-" --I (Circle Apprbpr~ate. Box) .' 1.!!1

44 STATE THE KIND OF FORMATIoNs PENETRATED; THEIR 
COLOR. DEPTH, THICKNESS AND'IF WATER BEARING TYPE o~. .' G MATERIAL (Circle oriel . 

I-D-ESC-R-IPT-I-ON-(U-se----'--"T---:"F.."E~ET~-...-:ifc,.,.hw~~at:r:er-l CEMEN I c I MI BENTONITE CLAY I B I c I 
addHional sheets if nB9ded) FROM TO bearing NO. OF BAGS ~ NO. OF POUNDS ~ J~ 

(:.'\ n e s::uv\,J 0 J.-;L GALLONS OF WATER YD 
,- - \ DEPTH OF GROUT SEAL (to nearest fK)' 
:;, I !-r 7"\ I . from V. fl. to. ft. 

48 TOP" 52 54· BOTTOM 58 
(enter 0 il.-1rom S\lrface) 

6
~~~e~·~! CASING RE,;iil "1~.J£~ 

appro. priate . "'.' "'.. v . ;1~~"'~ ~ 

E 
A 
C 
H 

MAIN Nominal diameter Total depth 
CASING top (main) casing of main casing 

pyE (neIh}I(nea;;:oot) 

60 61 ;' 63 64 66 

OTHER CASING (ii u~) 
diameter '-depth (feet) 

inch from to 

70 

X---- L' ___ ~'L' __ ~'L' __ ~' 
S 
I 

~---- L' _____ ~ .. ~~___"L' __ -J' 

screen type 
or open hole 

(
insert) app:ate 

below . 

SCREEN RECOaO j 

lUP 'ell' 
BRONze 
~ 

HOLE 

W ~ 
C 121 

~N=U=M:::B:E:.R:..e:p-:...::u=N=S=UC:::.C:E::S:S:.F.:U:L..:W=E:L::L~S~; =-:':-:;;;::;;~' 2 . L_ 
~y.es riIlN'O) E 1 pG ----!Sf;l=--------L!:lv.-----l:!...~!::::_~_ 

DEPTH (nearest ft.) 

L!J ~ A 89 11 15 17 21 

t-------------~~-~.~ ___ ~~~ C 2 
CIRCLE APPROPRIATE LETTER H ~23--2-4- -26-----30-- -32-------36-

WELL HYDROFRACTURED 

A A WELL WAS ABANDONED AND SEALED S 
WHEN THIS WELL WAS COMPLETED C 3 

E ELECTRIC LOG OBTAINED R ~38--39- 41 45 47 51 

THIS REPORT MUST BE SUBMlmD WITHIN 
45 DAYS AfTER WEU IS COMPLETED. 

COUNTY 
NUMBER 34667 

PERMIT NO. 
FR9M "PERMIT TO DRILL W' ., 

ell -. 94 - ,6603 
28 . 29 ."30 31 32 33 34 35 36 37 

LOT .. I 

cl31 
1 : 2 • 

PUMPING TEST 

HOlJRS PUMPED (nearest hour) 
8 9 

• PUMPING RATE (gal. per min.) -:-:-___ ---,~ 
11 15 

METHOD USED TO 
MEASURE PUMPING RATE .... 1 .'--____ ___', 

WATER LEVEL (distance from land surface) . 

BEFORE PUMPING ft. 
17 20 

WHEN PUMPING ft. 
22 25 

TYPE OF PUMP USED (for test) 

~ air l!J piston 

~ centrifugal [ID rotary 
27 27 

~ turbine 

other [Q] (describe 
27 below) 

[~]iet '. I s I $ubmersibl!' 
27 "27 

PUMP INSTALLED 
DRILLER INSTALLED PUMP YES NO 
(CIRCLE) (yES or NO) 

IF DRILLER INSTALLS PUMP, THIS SECTION 
MUST BE COMPLETED FOR ALL WELLS. 

TYPE OF PUMP INSTALLED 
PLACE (A,C,J,P,R,S,T,O) 
IN BOX 29. 

CAPACITY: 
GALLONS PER MINUTE 
(to nearest gallon) 31 

PUMP HORSe POWER 
37 

PUMP COLUMN LENGTH 
(nearest ft.) . 

29 

35 

41 

43 47 

CASING HEIGHT 

[±] 
49 

[;] 
49 

above ~ 

below ~ 

(circle appropriate box 
and enter casing height) 

LAND SURFACE 

50 51 

(nearest) 
foot) 

I-p ....... __ ~-~-SL-I-W-E-LL-CO-N-V-E-R-t-ED-TO-P-RO-D-U-C-T-IO .... N ....... __ .. ~ SLOT SIZE 1 C21L'.L 2 __ 3 __ f LOCATioN OF WELL ON LOT 
I HEREBY CERTIFY THAT THIS WELL HAS BEEN CONSTRUCTEO IN SHOW PERMANENT STRUCTURE SUCH AS 
ACCORDANCE WITH COMAR 26.04.04 "WELL CONSTRUCTION" AND' DIAMETER ." 2 (NEAREST . BUILDING; SEPTIC TANKS, AND lOR 
~A~~~~~M~~~I~I~~:iH<;.(ri>~~~~~o~~l~~~N ~~:t~~~ OF SCREEN _--'~"-___ INCH) LANDMARKS AND INDICATE NOT LESS 

~~~~~E~:CCURATE ANO COMPLETE TO THE BEST OF MY t-------= fr~,.,,~,.....------60...,t""o-------I r~:S:~:~+~NT~E~ELl) 

{SITE SUPERVISOR (sign. of driller or journeyman 
'teJPonsible for sitework if different from permittee) 

GRAVEL PACK LI _~Ic:::::~=-_..J' I i(A;;r , }O 
~':~~~E£Ell _. ;'_i 11...0DI /Vfl t;J lJ 

t-:-IN::=SE:':!R!"'lT~F!!'lIN!"B~OX~68~_------68-----...oi S~) SV II' {\J 
MOE USE ONLY" " 

. (NO\TO BE FILLED(IENRBOY SDR}ILLER~' ,.',:W Q . ~/ {V:> 
. . . . ~ : , ~ ,;;-V. * 

70_ 72 _. _ ,0 fjOv . 
TELESCOPE LOG 74 75 76 
CASING INOICATOR OTHER DATA / 



( I t] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page l of-L 

Project Site Name: SSP Investililation Site 43 Sample 10 No.: S43SS0010001 
Project No.: eTa 0006 JOB # N2193 Sample Location: S43SBoo1/1~rw eJot I 

Sampled By: 
[xl Surface Soil C.O.C. No.: ~O~ ~c 3 5 
[] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [x] Low Concentration 
[] QA Sample Type: [] High Concentration 

GFiABSAMP1;J::PAT,A:' ........ ; •• '>:.. . ... '·'···'.>i: .';'.,'.<.<;., < •. '.;' '.'" .•.•• ··i' :.:.; .... , '.;:. ,.',,' ....•• ,' •• ; .. " .• ···.e' .. : .. ·· .. ·. .' '.' ... , .. , ..... 
Date: 4- 7 / itt- /05 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: \,7 15 / l / 9\ H- t-c ~-I \ ty S (?-hc\ ~"'-.( 
Method: d-,'\ ')[)osc1- \\..e tnrw-e,l 0 .- Frow!'\ ~'('\v---el { !aMp h ""o~+ 
Monitor Reading (ppm): 0 
GOMPOSITESAMPLEPATA: .. . .. ; .... ', ...... ; .... , .... , .... , .. ','.",:,::",.: .. ,.:,"" ··'·....i. ~·~L;·.i71 .: ..... ;.;; .. 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) ----Method: ----~ 
Monitor Readings ----(Range in ppm): --~ ~ 

1--------
~ 

SAMPLECOLLI;GTIONINFORMATIQN: . .. ' ":,"'1;; , .. ;.;, >.; •.•.•.. :, ........... '. :, .. : ,." 
" 

.. ., 
Analysis Container ReEJuirements Collected Other 

TCl VOCs 3 x EnCore v" 
TotalllM04.0 TAL Metals -\- C t'1 1 x~glass 'g o-z.. \./' 

I.e .. 

_H nrn .., 
I X'WZ glass - ._--

~ ).l f.\ to <;'1''''<'<; \ X 4--0 G. '1\0.0-) ~ 
I 

OBSERVATIONS I NOTES: . .' 
..... .' MAP: 

Circle·if Applicable: Slg",~ 
MS/MSD Duplicate ID No.: p~ - ~ 



( I t) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page l of L -

Project Site Name: SSP Investigation Site 43 Sample 10 No.: S43SB001 01 01 
Project No.: eTO 0006 JOB # N2193 Sample Location: S43SB001,kt~~ o~ 

Sampled By: (' 0 J <; C ·-or 
[] Surface Soil C.O.C. No.: 4-)~5 
[x] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [x] Low Concentration 
[] QA Sample Type: [] High Concentration 

GfiABSAMPLE qAT A:," /'> ";/";';,i ,"', /),' ,;',','.,'" ....... '.,' ... "/,':',/': ,.,'.'. > .. ' 

" 

'>, .... ,>.,,/.;.::, 
Date: 7/ I q-/O'1 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17;;(0 t/-J../ i?'tV;-..Ji\. 'h> 5.H +u -:;j \+y f t{""J 'H~~ 
Method: A.\<,~().l\e t-{C?\.ArC \ /'Mtt\.e ~ 'j tll.Pw 9V7AV e\ ~o:\t-
Monitor Reading (ppm): 0 by-o"""" 

I 

CPMPQ51TE S"MPI,.EPATA: .. ,· ... ,' ">::,;'> ',\"i ", '.:'J/';.' .. \"'(':"'" . '.'., , "".,' '. '''',: ".,i, , 
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

-----Method: -----------Monitor Readings -----(Range in ppm): -----.------
1---------

~ 

SAM P LECOl.,L.~CTION.INFQ!3MAT1()N:": , .. , .. ' '. ,"i',";:;"·'·,,", '>'. ' ..• " .. ", ", ".' . c" . 
'" 

··,,'·i:<'."" .. , . ' . 
, Analysis Container Requirements Collected Other 

TCl VOCs ..:il.lE EII80le ~X ~oz ~lc&\ V 
TotalllM04.0 TAL Metals TeN 1 x~lass . 1\ crz. V 
Explosives 833o..clu" I\i;tmru, 

.. 
""u ""v\,J'y"enn 1 x40z glass V 

- A .. VL yICl~~ 

OBSERVATIONS I NOTES: ...... ,." ... ",; ',';..>, .' 

" 
'.: MAP: 

Gircle if Applicallle: ,', '. '.,', ,,>,"" s;gn .. u~ 

~ MS/MSD Duplicate ID No.: 

-



( Il) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of \ -

Project Site Name: SSP Investi~ation Site 43 Sample 10 No.: 543SS0020001 
Project No.: eTO 0006 JOB # N2193 Sample Location: S43SBOOVMW8(j9, ~( 

Sampled By: cQ l <;C ~w(.."'7'\ ~\ 
[x] Surface Soil C.O.C. No.: ~~5 
[] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [x] Low Concentration 
[] QA Sample Type: [] High Concentration 

~RAJ3sAMPLE:DAtA:'/'" .• . ......... , , ......... " ..... <, ... ( ...•• ..... ;.:;.; '. , . 
." " . . ':·(··'·'S;··':'··: 

Date: 7/t4:-/6) Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: 17J-5 " / ~f 0...) O{~V\.F S-,\-\ to ~~ \ +y 5 0 V\. J. dl,V\.J... 
Method: t,.tlS(\o')o.ule tv-~l 0 - \ g~\ ~o\~+ I 
Monitor Reaaing (ppm): 0 

qOMp9SITE:·~AMPI.,EqATIo.:?;'·'· . ...... ".'\'. " ... ';:':' ... : •..... :: .. , ....... .. .•... , ">." . .. , .. ' <: .';' ..... , '.......:. ':.'i'y.>.:. ,,: 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

-----Method: -----~ 
Monitor Readings ----(Range in ppm): .-:---~ ----
---------- ----
SA,.MPLE:QQI-4EC,-lql\l·'IN,FORMAIION:'. ::.;;: .... ," '....> . " ...... .,",>, .;..,.;;., .... ;",., .. ; ... 'ii· .. ::::. 

Analysis Container Requirements Collected Other 

TCl VOCs 3x EnCore V 
TotalllM04.0 TAL Metals t-c.N 1~ass 1502 V 

Explosives 8330 pills ~lill'Q§Il<iRidiRQ <iRE! P~itre§I'f~FiR- 1 x 40z glass V 
V'-'V.L. 

OBSERVATIONSlNOTES: '" : .•.. :",";.' ". :' , ......• 
'. MAP: . ..... :.. .'," 

Circle if Applicable: 
. : .... Signature(s): 

MS/MSD Duplicate ID No.: ~ ~ -



[ I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

PageLofL 

Project Site Name: SSP Investigation Site 43 
Project No.: eTa 0006 JOB # N2193 

[] Surface Soil 
[xl Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

Date: 7/t¥1 oS 
Time: 1710 
Method: J. ~ ) f\o<>()'blft ~l 
Monitor Reading (ppm): 0 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

Time 

Depth 

, I '\ / 
\ "'"-'dv 

Depth 

__ f,..--

----

Color 

Color 

-----

Sample 10 No.: 
Sample Location: 
Sampled By: 

S43S80020101 
S43S8002tM\4i'SS ..... ~ 10-

L D I S'c MIIJOc\ ,t'l 
C.O.C. No.: If"'3 AS 
Type of Sample: 

[xl Low Concentration 
[] High Concentration 

Description (Sand, Silt, Clay, Moisture, etc.) 

S",d \- t"O S ~ \ h/ <; o........J c.tlA.ct 
q if II\V-C \ I y"\A. 0 \) 1-

Description (Sand, Silt, Clay, Moisture, etc.) 

------------------
I~~V-__ ~ __ ~ ____ ~ __________ ~ 
S,4,IIIIf'I..£COLLgC1'.IONitNFQFiMATION<,·" ,.,.'".'.'.'.' , ....... ', ,' ••••. ', '.',,' ,.'"."., 

Analysis 

TCL VOCs 

TotaIILM04.0 TAL Metals teN 
Explosives 833Q-pltls NitiOgoalildh 19 alid f4ilr8!'jlyeerin 

OBSERVATIONS I NOTE;S: , ,,' ',', '," 

Container Requirements 

3 x EnCore 

1 x~glass go Z. 

1 x 40z glass 

MAP:' 

Collected 

, :", 

Circle if Applicable: .,,', "" Sigoat~4 
MS/MSD Duplicate 10 No.: 

je~ ------------_ 

Other 



( I L] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page~of t -

Project Site Name: SSP Investigation Site 43 Sample 10 No.: 543580030001 
Project No.: eTO 0006 JOB # N2193 Sample Location: 54388003 

Sampled By: CQ I SC 
[xl Surface Soil C.O.C. No.: ~3~C; 
[] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [xl Low Concentration 
[] QA Sample Type: [] High Concentration 

¢1'l1U3'sAMPJ.,:E;,O~TA:,:"'·'·"· .. ""< .', ..... ·.,ii;':, ....i\./ .•.. \ ... "" ·/·,i<.'/.'..::"·':\i".:·/'<;,;; ... ·:<; •• {,,;,' ...... ::.<,.:.:';,·.i.':"". 
Date: 7 /(4--/oC;; Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: l~o5 / l / be Y\. 
c\d'J€'1 s\\ t I iyl\. c e (00 t') I 

Method:). ~ ') ()o,> Clb \..{' h'-o~1 0 - o ro.') 
Monitor Reading (ppm): 0 M.o'l St-
cQMPpsrrE ~AMfl,tl?[)AtA: ...... 'r·' .... ,".,.,,'>'. ........ " ;<' ". '.' ,.·.."/i::("'·,(',',".;,>,' ... ,., "",,, :U','::"dd['::,,"Y'.: 
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

------Method: --------Monitor Readings -----(Range in ppm): --~ v---
1----------
!:tAMp4~90l~ECrIQNINf'O~MATI()~, . ",' ,< "'. ,.,.( '."'." (i" '," ',";; "'<", ,"d':':"i,,::'y::;,' """'.',::'>:',,: 

Analysis Container Requirements Collected Other 

TCl VOCs 6 Z"X EnCore V 
TotalllM04.0 TAL Metals -t eN :l.%x~glass Z·02- v 
Explosives 8330~tlS r>1it~Q9tlaRidiRQ ~Rd Njtrogl\cceriR d. fix 40z glass V 

.11. "<::,, ') /' 
J.. /" tV"- ~'u~~ 

OBSERVATIONSlNOTES: MAP: .. .. ,,' .. , ..... ...... . ' .... , ...•. ,.,., ...... , .•... , ., ...... ,.' . 

Circle if Applicable: Signatur~~ 
MS/MSD Duplicate ID No.: 

- 5'+3 S 5 \)\) P 000\ 



( Il) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page l of t 
Project Site Name: SSP Investi~ation Site 43 Sample 10 No.: S43S80030101 
Project No.: eTO 0006 JOB # N2193 Sample Location: S43S8003 

Sampled By: (0 I <;( 
[] Surface Soil C.O.C. No.: l+~:tS 
[x] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [x] Low Concentration 
[] QA Sample Type: [] High Concentration 

GRAEJ·$AlVIP4f;OAT,c\$:··.·.···· • ... " ............. (} ................. \/ :i';:·,···'·· ·'··T'·,i.';( .. .... ,' '."'.:::: .... , .. ', .... ....... ,;:.i.)· ... :'i?' ..... · •. C. ,. ::,r"·.'i;'· /'. ;. ... 
Date: '7/ Itt-IDS Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: \~IO \ / - ~J by~, 
(\c}..~ €1 S\'\ \- tro..ce '('"4) 0 ts i 

Method:J,\')f)o ';11-~\e. ~w-e.\ 91~y 
I 

Monitor Reading (ppm): 0 VV'O\S+ 
gOMPqSITEiSAJ'.1PL,E DATA:,. ;'. '. ···;:;·i···::..,. .. ·. :: .• ' >\...... •..•...... :iii'·'...·· .. ·,,:·.·.···.i.···r;n ...., .•. ,,:' .• ,./... .......,::, •....... :: ':'; 
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) -----Method: ----------Monitor Readings ----(Range in ppm): --l.-------
1-----------
SAMPLE Cpl.LECrrqNINFORMAT!ON; ••.•.•. . , .......; ...•..•.... ··ii· .... · .• :.;.}' "',:.i·/ii:;' i.:.:'/""'" i;., .. ;;:' .•.. <,.'i .. : .•. ·.::;...'. 

Analysis Container Requirements Collected Other 

TCl VOCs (, ..A( x EnCore V 
TotalllM04.0 TAL Metals -\--CN l....-('x~glass 8 oz. V 
Explosives 8330 ~9 Plitl ogo<!lliidifle Olild ~litl'O~l~g9FiR :l.. ..., x 40z glass V 

VvV.~ J../ -f-

OBSERVATIONS I NOTES: 
• 

............... .. ' . MAP: . .... .. · .•..... · •. i;.: .. ·.·... . .• '., .. ; .... 

Circle if Applicable: ..... .. : 
Si9""U~~ 

MS/MSD Duplicate 10 No.: 

".--- SLt-~ ~B DU ~ 0\ 0 l 



[ Il) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page t of \ 

Project Site Name: SSP Investi9ation Site 43 Sample 10 No.: S43SS0040001 
Project No.: eTa 0006 JOB # N2193 Sample Location: S43S8004 

Sampled By: CD J S-C 
[x] Surface Soil C.O.C. No.: !!'1 '-S 
[] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [x] Low Concentration 
[] QA Sample Type: [] High Concentration 

IGRAB c i\ ~.~ 0.' s= ··t)AtA: '." •.... , ..•..• <iii' .·.·,·i;;·.'· •... ' .• '..:.':'· .. :;;:::.,i.';:··"·:r'!·"i(·',/ .':f":.;·,.,.::,;·.".··:.. /.:rr) ••.• ·· •. ::.·· ....... ·· .. , ...... :<.,. .• ; '" 
Date: 7 /t4-/C>l) Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: \ ()~S 
0/- 1 / "re\c~ ~ro",V\ (\{)...ye.y ') i\-\' I vv\.o';~+ 

Method: J.\<',l\osat\e fro-.v-e.\ 
Monitor Reading (ppm): 0 
CqMflOSIJ9~AMfll..e:PATA:<·· . ,......?'), .• ·:;:.·';':;,·i:(:·";:·"·::::'i';·';:·"::'clilll:3~.;i'.L;·.:u'r, 
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) ----Method: ----~ 
Monitor Readings ----(Range in ppm): --~ . v---
1--------

~ 

SAMPL1::COLLECTI()NINFqRM~rlpN:' .. '. i.. .. i:.::' '. ;'. '.' " ..• ;::".:.>.;. .....••.•••.. .: .•••. • •.• ;.. ••.. ......' . .., •. ,. . '" .•.. ...... ;.' •.. ,.;;...;).. •• 
Analysis Container Requirements Collected Other 

TCL VOCs 3 x EnCore V 
Total ILM04.0 TAL Metals feN 1 x...w-glass 802. V 
Explosives 833G{llus t~itiOgUdi tisH:w and Nitt:OglysSFiA . 1 x 40z glass V 

.. i A 
, 

nlll , vvv.~ 

OBSERVATIONSI NOTES:,". .' .......... ; ......... ..... ,., MAP; .•...... , ... ' • . '. .. ' ............ ,.. ........ , .. ' .. 

Circle if Applicable: .' '. 
. 

'. .,' Sign.t"~~ 
MS/MSD Duplicate ID No.: .-



[ I L) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Project Site Name: SSP Investigation Site 43 
Project No.: eTO 0006 JOB # N2193 

[] Surface Soil 
[xl Subsurface Soil 
[] Sediment 
[] Other: 
[] QA Sample Type: 

Page \ of l 

Sample 10 No.: S435B0040101 
Sample Location: ..:5:..,;473.:;:58::-°=.;°=-:;4:.--:-__ _ 
Sampled By: CO! <) C 
C.O.C. No.: Lf:3 -a 5 

Type of Sample: 
[xl Low Concentration 
[] High Concentration 

IG~AB·'SAMPL.". . .". ~rA~<'>:"):,::;i:"': ':',//::"',i':;:>:r::"'//":"F.' •..... \...::<,:,,::,./:..,:::;,i ,',',q,. ';,;" ""·""<···',:(i;, ";>,.:,;,,/;,,,::) 

Date: 7 / {l..f:- / I> S Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) ------------
_______ r----~-----4------+---------------~ 

Analysis Container Requirements Collected Other 

TCl VOCs 3 x EnCore 

TotalllM04.0 TAL Metals T (N 1 x~lass g oZ. 

Explosives 8330~11,j6 ~litrogt:laAiEiiR8 aREi ~litFe§lye8FiA 1 x40z glass V 
7 

v 

,. " .. 

MS/MSD Duplicate 10 No.: 

Circle if Applicable: .. ',.' ", .. ;. ,·,,'i,'';,;;', ,' ... Signatur~ p~ 



[ Il) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page \ ofl 

Project Site Name: SSP Investigation Site 43 Sample 10 No.: S43SS0050001 
Project No.: eTO 0006 JOB # N2193 Sample Location: S43SBOO5 

Sampled By: J; ,lIE'@) CD,SC 
[x] Surface Soil C.O.C. No.: tt-)~~ 
[] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [x] Low Concentration 
[] QA Sample Type: [] High Concentration 

IGRAB,SAN!PL:E; qAtA:,:.,":";:':;: :!,ri:;',i",i",::,i"':':"':/ \+"""""'," ."". i: ::'>': ).,:',:", ".i;</,, \ ",';"., •. ,,". 
..... 

"'. """',",',,,:,,),,,,',',' 
Date: 7/1tt-IO~ Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: \l \) 
/ I 

byo'NV\. 
5', \\y <;;aM.J. <;o.~ carct,,-d I 

Method:.d {Sl\oo;a.blL ~\ 
\. .- d.. I 

Monitor Reading (ppm): 0 
'M..o 't)<\-

~QM.pd!),r('~,$AMe,~I;'ipATAi':;':;":';·:"·/' .. "";"":),,,<,, .• ,', ',? .. ,., .,'; .. ,'>,/'" ,.< ,i,'".,;;;' '<'i/'i, 

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

------------Method: --------Monitor Readings ----(Range in ppm): ---~ ----
1--------

~ 

$AM.pq:;,¢q~LI;9TI()N,I~f9FlMAtIQNi;""" "." .,.: ",: ;:: =;':'\//:'. :/:::;~:~;::::::::<. :' '",. :.: .. .·"i"'" ')'i"';",,, ""'", •..•... ,., ,', '.: "\ '(" .. ;.; ...... 
Analysis Container Requirements Collected Other 

TCL VOCs 3x EnCore -./ 

TotaIILM04.0TAL Metals 1- C!\t 1 x..4e1:"glass goG. v 
Explosives 8330i'1ll1s blitcogliaRiE'lilie alld P~itfegl~eefiR '" 1 x40z glass v 

"-
~ 

OBSERVATIQNSINOTE:!),; ··i •.. '.> .. ',"".: . >:':-"'.:"',," , , MAP: . '. .,' . .... ;. " ,',' 

Or_ \ / tS o.sph6..l t et.-V\-J, 
~o..tA. ~r~.:I/-~\ . frs+ <; A.VV\ f te €A<\- <)4-'> )'8 ooS 
t-1'A. k. CIA. 0.-+ l ;- 1 

/ -
~ 

Circle ifApplic~ble!.: 
",:". 

.... ,' . , ..... ,,!,'.:'., ':"" Signature(s): 

~ MS/MSD Duplicate ID No.: ~ 
~ ,,-



( Il) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page t of \ 

Project Site Name: SSP Investigation Site 43 Sample ID No.: S43S80050101 
Project No.: eTO 0006 JOB # N2193 Sample Location: S43S8005 

Sampled By: (0, <;.C 
[] Surface Soil C.O.C. No.: t.\-~ 1-5 
[xl Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [xl Low Concentration 
[] QA Sample Type: [] High Concentration 

IGRAi:l SAMR:I...FIJ,· ~ •. ?,c, .•.. ).,'f,1>".,:,':':. .·)/i ...• ·,·.·.··,:;,:',:::' .. ' , ••• ,,· .•. :'.:·"\d;.··~' •. ·.·., .• /i .' ......... ' ... , ... "t ... , ..... ,',' .. ' ".'.,. r'i"·\.,,i"'''''i..·y,:,.·e·'i'' 
Date: 7/(4-105 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: \ \:ZO 1-' -3/ \r Y'\. 
)\ \ t- Y c\c..y I t-ntc.e $Q""cl, 

Method: J.. .. Spo'> ~ b \e: W-~\ ~'t6.~ 
V"o\st 

Monitor Reading (ppm): 0 
C:;O:Me9~tt~~~P,q~'PAt,.;::,.,/,:""'i: . '" ' .• ;''<':;\i.,: ,." ',<., '.<: .. ':' ,.\:. '>;'.: ... ,., .. ; .... , .... , .. ' . ... , •• ,," •...... ,.'. ':'."""'.,>..,' 
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture; etc.) ----Method: ------------Monitor Readings ----(Range in ppm): ---------
1-----------
S)\(\nI:lLE't()"'t,~¢tl()·f,.('I~fQfiMA·QPN:',······· . , ......... '", .. " .......... ,;., ".'.; ... : ........ ', .. ; .••. ::,., .. <. .... ' .... , .. ,:.' ." .. ,', ,,: ..... 

Analysis Container Requirements Collected Other 

TCL VOCs 3x EnCore V 
TotaIILM04.0 TAL Metals 1" eN 1 x jk1Z" glass 802.. V 
Explosives 8330 ~lIls tllittogllaRisiAQ agd t:.litraglla::edD 1 x 40z glass v' 

./ 
u~u.~ v 

OBSERVATIONS I NOT~$: ...•.• ,./).; '.·.i . . , .... 
.. . : .. ", '".' . . MAP: . .'.. . ',' 

0 " l 
/ '--. 

a. S f"'-CA \ t - IS ().. V\.J "-OClJ 

~rcA-v~\ e Sec 0 ""J.. So 0- VV)fl~ o:t S\-") 5 Ii 005 
tOvk.e h o.vt -~ / - ~/ 

Circle if Applicable: ' ..... .) '.,;:",,/,: <."'"'''' .' ......... Signature(s): 

~ MS/MSD Duplicate ID No.: ~. 
~ '""" 

.----' 



[ I L] Tetra Tech NUS,lnc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page t of t 

Project Site Name: SSP Investil:jation Site 43 Sample 10 No.: S43SS0060001 
Project No.: CTO 0006 JOB # N2193 Sample Location: S43SB006/MW002 

Sampled By: CO t Sc 
[xl Surface Soil C.O.C. No.: ~j~5 
[] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [x] Low Concentration 
[] QA Sample Type: [] High Concentration 

r-t 
IP! ·F;·:OATA=;'\':'·,·:,'@,·i""/""'{"":':'·j';.',\",:",i·'.·,:··':.i .. ·'····Y:·;",,>,. ' •... ).' .. ' .•• , :i'J~'ili2l31' .• ::;'" .}',.:',:' 

Date: 7/l4-/os" Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: V)., ~S 1/- 1/ \'-0 fAd- ~Y7JvV'{l 0.",-01- ~'I \ ty <) G\; t.t<k., 
Method: Jt s ~ 0 <; o.hle ~~\ by-owV\. 

fV\.."\) +-
Monitor Rea~ing (ppm): 0 
~QfltrQ,~IJ"§:si,\lVlg~E.O~-rA::'.i ',,',' (,;:,:\;".,,:,'f'·,' ' "" '·"""'.'i ,.'.',,~)L:·,~·'/ .. '·::,,'::';·,:';(',:',·:,···",·'··}: ... < 
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

-----Method: ----------Monitor Readings -----(Range in ppm): ---I--

~ 

1--------
!---

$AMIl,I;:~.~QLLe:~TI(jN·IN,fqfi~ATI9N:·:': ... '" ., .. . '> ."" .• , •• ' •• '.... "';".,;:'\"),>:,"":"" '\,,""<:::".i':":''L'',.'' 
Analysis Container Requirements Collected Other 

Tel VOCs .-i: ,; iiille8fe \ ')C l+- cz. ~1t<S~ ~ 
TotalllM04.0 TAL Metals +cf'J 1 x~glass g oz.. V 
Explosives 8330 oJ"c:-"'ilmm,,,nirlina 1 x40z glass ~ .. . .., _ ... 

v 

oa~r:;RvATIONSJNO~S:'.·.·, ... . '.'> ..... ;. ..,.;'. 
" 

.' MAP: ... ' , 
, '. ',;, ... "."'.', 

0/ - (/ 15 "'Sfh.o.\t o.V\~ ,00-. cA 
<j lVvv-e\. • fr~ t- ~ Ov01p \..e tA.+ <;'4-1 sa 006 

, I\c /' / t-~ e6'\. 0--t I -;;( 

Circle if Applicable: .. '''''. ' .. ,."..., .. , ' ;"', .......... Signature(s): 

cf2~ MS/MSD Duplicate 10 No.: ~ -



( Il) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET 

Page \. of ~ 

Project Site Name: SSP Investi9ation Site 43 Sample 10 No.: 8438B0060101 
Project No.: eTO 0006 JOB # N2193 Sample Location: 8438B006/MW002 

Sampled By: ( Ol Sc 
[] Surface Soil C.O.C. No.: l\-3d.S 
[x] Subsurface Soil 
[] Sediment Type of Sample: 
[] Other: [x] Low Concentration 
[] QA Sample Type: [] High Concentration 

.nD'AD··c-'\MpL~.~A::x'r'·"·'.'?T,(:·';.';>;~";":)(·':"/;'.\ .•..•..•• " .. "". .....,,' ....• ';., ';'. ······.'·.·.· •. · •. ·.·.'.· •• ·i.·):,;ifi.·..:;,i.C.,·;f'\" '·i';}"'.:: 
Date: 7 /14-105 Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: Id- So t .- I@ \"1\'1 C(~.y I +Ilc:lc.e S dvV\.cl, 
Method:,.} ~osdle ·h-owe! 3~/ 

b(1'\ ~.-ru; MO\ S+--
Monitor Real:ling (ppm): 0 d/-
qQM~q~its$AA1RLE;jjJ,'.JJ\S·,.i.' ," :' ~::: .: .. , .: .<.".;>~( ... ,::: .... >-.'. "'"' 

. . .... ;,. i·.···.· .. ··•·.·· ... ' .'. ·;: .. · ... \ii,t,·:.:.·r.:<.....i':,<;',;i·:.·.'·,:·'. 
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) ----Method: --------------Monitor Readings ----(Range in ppm): --~ ----
1-----------
$AM pLE;:::CCli,:t;l;pt.oNINF1()[{rJlATIQN,i·'··' . ..• <'/'.<, ..... ;) •. i·,"," . '):" ?',::'i.,"';'" 

Analysis Container Requirements Collected Other 

TCl VOCs :311 EM"efe 1)( Jtoz.. ula..St -/ 
TotalllM04.0 TAL Metals {eN 1 x~glass 8 oz. ../ 
Explosives 8330 1ilui; ~lifl:e§\,IaQidioe aod I:lIit[Ogl;I(;:Ij~iQ 1 x 40z glass V 

n 1 /' 

OBSERVATION?LNOTES:'. .' .'. ,.'. ··.i.··.;· ., '..,:."" MAP: "., ...... .,. 

0'"- \ / \s (\. S P"'-CUA \ t tt"'-J. 
'Co~cl ~~\K\. 'Se Con. c\ <; GlV"\p\ Q 4 <4"$)&006 
+~J;::.e. '" (At -;{- ., ( 

Circle if' Appl icable:, ••.•... , ">',-' .' .• ' ., .. 
" 

, >. Signatur~~ 
MS/MSD Duplicate ID No.: 
~-



( IL) Tetra Tech NUS, Inc. 

Well: 54-') 1"\ \1"001 
Site: 'l\:') 
Date Installed: 7 /15/05 
Date Developed: '7/'J.. \ loS 
Dev. Method: S\Ar~(' ·t plA~ R. 
Pump Type: ""ho...L=e \~v. 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

161-.5 -- -
\ 6 35 Q. \ V'd-.() 

\ b LtS 0 . ..- Lta 

16 5'5 0 loA 60 
(705 0 '-"''30 

t7l5 0 VI- ~ Q() 

MONITORING WELL DEVELOPMENT RECORD Page --.L of _\_ 

Depth to Bottom (ft.): i 0, 6~ Responsible Personnel: (. ";\lh Do o\A.V\ 

Static Water Level Before (ft.): 6. 6 ~, Drilling Co.: _T-=:=cA-,-\ o::-V\-'--:-:~---:::----:-:--:::--_-=-----:----r __ _ 

Static Water Level After (ft.): /. \0 Project Name: ..L.-..dia."'. \-\to,.J,. <)',~ '±-3 I (10 <:lob 
Screen Length (ft.): _--'-1=0 ____ Project Number: _'l...:.,..;\...::..9-<''---__________ _ 
Specific Capacity: --=-'7.-;--r~--
Casing ID (in.): ~ // ~V( 

Water Level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) Remarks 

(Ft. below TOC) (Units~) (odor, color, etc.) 

- - - - s raJ t- hve\ofvWlv1 \- Yl(~W ~vowvt ..----

7.05 ID·9) S",5g 0,177 :1 9),9 b'( 0 vv VI 

7,°7 \ ~, \ g Cj,~~ O.J7~ 1;;9, t:\C>.. \.e. bv-owVl 

7.0 K l'Z, S i ),'a-1. O· '}. (/Z t 50 \\'\qh'~y (\OlAJ..¥ 
7. t () 1 g. S I 5.1r o. -a 65 .~~ c. \ .eG\.[ 

./ 

'7. to lo,4-J ':)154- ()."J"bG S. \ {\eo..,V' f e~ck JJ. 1ft \CJf~~V\t 



fit) Tetra Tech NUS, Inc. 

Well: S 4-') t-'\ \J\J D () J.. 
Site: \Of,) 
Date Installed: 7/('1:--105 
Date Developed: 7/)"'1/05 
Dev.Method: S'lA(~R. '\" ~l-'rC\e 

Pump Type: Vv""-IA.\f?. I'd:. V. 

Time Estimated Cumulative 
Sediment Water 
Thickness Volume 

(Ft.) (Gal.) 

is-05 .- -
\51'5 O. l '-"to 
lSd-.S < O. L V'-).5 

lS ~S 0 v- Lt-5 
\S 4,) 0 "oJ- {; (5 

t S 5 <? 0 '-" 3 C; 
I 6 () J 0 v" IuS 

MONITORING WELL DEVELOPMENT RECORD Page-Lof~ 

u L" Oc(:)\aV\ Depth to Bottom (ft.): ). \ . Tl.. Responsible PE!@onnel: ___________ _ 
Static Water Level Before (ft.): \ 0 . l:? 7 Drilling Co.: \ 0...\ OV\. 

Static Water Level After (ft.): ____ Project Name: .:1: l'I.a,rOvvt ~-e.~ S'\1 G tt ') 
Screen Length (ft.): 10 Project Number: _-=~:.....!~..:..9_'7!:__ _________ _ 

eTa 0 6 6 

Specific Capacity: _-=----:-:--___ _ '" // Casing ID (in.): _---="zc=..--____ _ 

Water Level Temperature pH Specific Turbidity 
Readings (Degrees C) Conductance (NTU) Remarks 

(Ft. below TOC) (Unitsr .... S!cD) (odor, color, etc.) 

- - - - - C;..fct.{-\" ck~lcp~V\.f- O("Qv\Gjl!./&(n 

t\... 4- ~ ~\.<zo tt, Jb O·lt-~C; '> J1!) or/l.·'Gle. G'/"d v-rY\ 

I~· 60 "'ho . 71{- th 64:· o·)~O ~5C ~ ~\e \J r.\\ <)\JV 

r~. 60 ~(). J Z _L.b 6b O"~DO i .. 70 [)o.\e venaw d;(\4.dv (' \Clv-J y 

I "ct.,79 ':\.0 .Lt-~ Lt.b9 D.'79 55 V d; q\\-\ V ('\vt--J.\/ 
{ 

\1·'33 ").,0. bo 4-,'7 \ o . > 1> I ~4- (\eCl~ / 

i';<· 9) .~ \ . '~Lj- Lr·79 0, ')6 ') lO 'J C \ (?r:<.( .e V1. J /N.v-e \~ /v .... 11± 
I 



[ I t) Terra M NUS, '00 GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: SSP Investigation Site 43 
Project No.: CTO 0006 JOB # N2193 

[] Domestic Well Data 
[xl Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

Page_t_ of _,_ 

001 
S43MWQge0101 
S43MW~OO1. 

CD 

[Xl Low Concentration 
[] High Concentration 

SAMPLING DATA:;::'",',':,,'" •.••• < ····'ii' ,; .. :,""" .. ,..' ... ;, .', ,':';' ,.'/' 

Date: 7 /if....S 10 5 Color pH S.C. Temp. Turbidity DO ORP TOS 

Time: , 'l }...O Visual Standard mS/cm °c NTU mg/I mV 

PUR~E·OATA:··;i ,., •. ···.:;i,'...,'.:'/· .... ,. ';' .ii.·;·:"",·!,;:;""" •. , ........ , ", .' .,.' ...................... ·\:.';i.·,'·','· ... . 
Date: 7 /J.... S /05 Volume pH S.C. Temp. (C) Turbidity DO Salinity TOS./ ./ 

Method: {X\I~\-o..\~L see ~{I\.vqe 5he.e+ / 
Monitor Reading (ppm): - I / / 

Well Casing Diameter & Material 

Type: ~ /r PVC 
Total Well Depth (TO): \ Z . b'+-/ 
Static Water level (Wl): b. 77" 
One Casing Volume(gal([:j: g, tt- / 
Start Purge (hrs): \-700 /V 

End Purge (hrs): \ '6 \ S ./ V 
Total Purge Time (min): 75 V 
Total Vol. Purged (ga~: \S.OO ___ 

Analysis Preservative Container Requirements Collected 

TCl VOCs \-\ (. l 
TotalllM04.0 TAL Metals t-'jf0 1 

Explosives 8330 ~ %>< \000 M.\ "'\"<;') 

OBSERVATIONS I NOTES: '., 

". 

MS/MSO 

Circle if Applicable: 
". Signature(s~ /__ ('] 

tb/~~~ 



[ It] Tetra Tech NUS, Inc. - LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: 
PROJECT NUMBER: 

Time Water Level 

I (Hts;) (Ft; ,below'TOC):' 
\700 b.77 IVo\~ 
\ -; 10 6.79 "" ~.oo 
\7 ';;).0 (;.79 Lt-.OO 
i7 ';0 b\7'7 6·00 
\ -I tt-O 6,(7) <i ,00 

1750 C7'J 10,00 
\ lOO b· 75~ Id--. .00 

11. 05 6· 7~ \,') ,00 

\ ~ \0 b·7') l'+.60 
L<l ~s 1;.7J \£;.00 

I<C> NJ I 

i 

, , 

i 

, 

ssp IY\v e.stl<jct\ i 0"\ S\te. '4-) 
C:IO O(J b Toe # N d. \ 23 

Flow pH Condo Turb. 

(ril£liVIM;)\ : ·.···;(SiD.~):)!':' :',CmS/cm), ':S\:t(NfU)i". ':,ii-:'::.\ ,~,~ :', ' ,:' :~:::', 

- - - -
?.oO ,+,77 (j1?tC~ '1-.5 
'&00 \.f.,QO ('J t 'A. (') C; \ q-
:too 4-, J J (),~ t)~ 1\ 
'(1...00 '1".075 a· do. \4- bL3 
~oo S~ \7 D.'d..\9 u '.':l 
')",00 S', do. '$ O·J..~~ -7'/ 
-:l..C50 S .. ~& 0, 'Q.·:d>.4 ,,0 
'~oO l).?--7 O. ),.')..s ).,5 
a... 0 a S." 0 o .~1. b ~.~ 

... .-, 

SIGNATURE(S): 
IY~ (/ -P. -~, . t7.P" - -..- , 
v 

s~ It) \\ W 0--(> \ WELL 10.: --==--'-...::,-;---=---::--____ _ 
DATE: 7/as/oS 

I t 

DO Temp. ORP 
Comments 

<,('Igmr' <m ··:.!';l ;2r(celsius) li;::(('VI'~' 1"0," Y;;i 

- - - ('hot d- ~ ~rC{ e c\.e.~ r 
0.06 )9.70 \ b '5 r\ ~O\. r 
O·6~ ~9 . 5 () \ Sl c\ e-oJ 
\. 0... \ 19.; q.. p+"o (\.eoJ 
O,?7 \9. \3 \~o c \ .€o....( 

0·55 19. 0') \d-.O r\(?()..f 
o·~o \9· 01+- \ \ S (\eo..{ 

0·00 \~ ,9l \ \ \ (\.eo..{ 
0,,00 l'6, 9~ \ 0 ~ Cl e..o...< 
0.00 \~. 99 Lo b (\.Qo...r e~(1.. ()iJ..tr" (' 

\ 0) 

<'...\-o...·t s: "" V"\ (1.\ f? 
\ 

PAGE.-lOF_\_ 



( I t] Tetm Tech NUS, '00, GROUNDWATER SAMPLE LOG SHEET 

Page I of \ 

Project Site Name: SSP Investi~ation Site 43 Sample 10 No.: 
co~ 

S43MWe&+0101 
Project No.: eTO 0006 JOB # N2193 Sample Location: S43Mw.+06;t 

Sampled By: CD 
[] Domestic Well Data C.O.C. No.: \.i-~"J..l 
[xl Monitoring Well Data Type of Sample: 
[] Other Well Type: [Xl Low Concentration 
[] QA Sample Type: [] High Concentration 

SJ:\.MPUN~I)ArJ';:>" ..• , ... ". '.;',',\i'> ., ....... , ... ".' "' .. ', .....•. " .... ,.'.' ...... '" ...•............ '." '. ';_c'" ·i.· ";,>;"",;".,, 
Date: 7 /'dv 7 /0<; Color pH S.C. Temp. Turbidity DO ORP TDS 

Time: lY~S Visual Standard mS/em °c NTU mgll mV 

Method: \:>U\')h>..t he.. ICLeM- !\-. S7 O,';f.3 ~,.oo 0.\0 0,30 '2~ -
f'9R~E:'O,c\TA:'.'.;: .. :;:::·,:"',·.·;':,<i;.';".··.:,\','<:· ,'i';:,',,,,":""";"·" .• '" ., .. ' '-'-.' .... ,'21" "J:::~ ...• ' ,., .•.. ' "',."';",',';) 
Date: 7 /'A7/0) Volume pH S.C. Temp. (C) Turbidity DO Salinity TD~ 

Method: 0 e.r~s tQ\{ \'G S'U PVv~/2 <)~et V 
Monitor R~ading (ppm): - \ / 
Well Casing Diameter & Material /"" 
Type: 

C), 1/ PVC V 
Total Well Depth (TO): '} \ • tt-J:' ~ 
Static Water level (Wl): l \ . 00 ( / 

V 

One Casing Volume(garz[): 6.5' V 
Start Purge (hrs): 1I30 / 
End Purge (hrs): \~'O ~ 
Total Purge Time (min): 60 /'" 
Total Vol. Purged (ga~: \tt-.<oo / 
SAMF,),LE~qLt.;J;?:¢,X~Pi)l,!N,f9flMAJQff;.>·· ..... .,"', .... '.,: ') '<'. ,."' .. .., ................. ".' ....... ,.,.: ' > ..... 

Analysis Preservative Container Requirements Collected 

TCl VOCs t-\ (\ b X tw VVll d lC1.( \ vi 
TotalllM04.0 TAL Metals H No~ ~ X d.SO ,"-\t ~a.$-hC 1/ 

Explosives 8330 N'D"~ :> x: \000 I"'\. \ 1 A\a.~f 'Ii 
. . • ~nrl _10 • V 

-

c.N f'10. 0 lr{ '3 )d 'dSO I'V\. \. P \0.. ~ H c. V , 

OBSE:BVATIONSIf'lOl'E~S: ••....... " '..,: .: .... ", . 
': . ...... 

Circle if Applicable: " .. ', .. .' .. '. Signatu~ 

~ MS/MSD Duplicate 10 No.: 

'j e.S 



( It) Tetra Tech NUS, Inc. 

PROJECT SITE NAME: 
PROJECT NUMBER: 

LOW FLOW PURGE DATA SHEET 

'5'-\-') Mw 001. WELL 10.: __ .,,-----:---=:-____ _ 

DATE: 71J.7/05 • 

Time Water Level Flow pH Condo Turb. DO Temp. ORP Comments 
:".( Ii is: lC e I',': (Ft:.'beiow,roC):f:r iJmWMiH~) ';,tSiU:l0k• 1,,;( msf~Hj)~ ~~:iliCNfuff;;~ ~tMtijC);\; !:U" .""~¥: ~7,Oelsjus',:' ,!!!Y:¥ffiV)'m; 

\\ 30 \\.00 V~\~((..) ~'ta..<1 PIJ..rq€ ( \ eO." 
(,\,4-0 It-eli- ').,,0 ),00 1.\-. ')\ O:~6S 5.S \' ~ \ AI.o..9 ~b5 c\.e,,(-
It 50 \.()S f.\-. go ?-So 4-. ";4- ()\~bl \9 \.07 "J..O.i3J ~h5 c\eo..r 
\';).06 , \ 04" 7,'30 'd.. 5 0 f.\.., *''). C'J. ~ h C; 5, f ("),6'1, ~() . ~s ~ 57 c..\ .e.o-.r 
r~\o \ \ 04" J ,'60 'J.S" D t}.tt~ o .'~ b 7 L~ ~\ 4-1 ~\ ,OK '"$t;5 r:\eo...( 
\?.. ';)..0 ,\ volt- \'l.'16 ')..:;0 l.h~4:- (), "2.~9. (') S!j (), ~~ '~\ - 00 ~Sll- c. \eo.r 
\)..15 \ .ott 13- . 'it; ";l£0 4,,('1; 6 O~"" f.. 5S o,OS t'J.11 'd-.~,o6 1 S~ c:.\e.o..(" 
\'d.. ~ 0 , I .0'+- \ Jt- ,3"0 ~5() 4-... ~7 O~, 6~ 0, \0 0,2,0- '~\. 00 ··~··S~ r\e.o-.( P It.. tl r.> IJ- ,cA Q. 

\ 
.., 

\d-.'?S <+0.., '\- t;;a.W\~lf' 

-
SIGNATURE(S): 

~j/. 4 PAGE_' OF-L 



[ I t} ... T~h NUS ,,, GROUNDWATER LEVEL MEASUREMENT SHEET 

Project Name: 

Location: 

Weather Conditions: 

_-;;;:..J..="-,:--n--,,~..:..:\;,;-,o.,*Y\~-"-\-\-.!..:::.e.::..~::.::J.,-,--__ Project No.: 

S ~ -t e.. tt- '3 Personnel: C. Do 0 to.n.. 
~~~~~~--------------lr\o't-, )1AV\V\j '0\~J-.. 90<; MeasuringDevice:O;pfu-T wL J:.rJ-.lccdo (' 

Tidally Influenced: Yes No V Remarks: 

c, \~j . "'.> '.: 
Total • ,: Water Level Thickness of Ghi~na~ai~r '.'., '" 

.:;:~~;:~fth.... .1ndic~;;~~~ading. . Fre~f::rt~U~ I ;;~~/.:El~!'!tf::;.: :"~~~~!~1;::e~rL':: 
l'6, 64-

M.\..rOO~ 7/:tl/oS 1505 54-.Tl \0 .. ~7 

• All measurements to the nearest 0.01 foot 

Page _\_ of _' \_ 



(It) TETRA TECH NUS, INC. 

PROJECT NO: I FACILITY: 
erc 0006 J08#N;t\931 l:nb.\o.~ 
SAMPLERS (SIGNATU~ 

?-t:'~ ~~ 

STANDARD TAT JCl 
RUSH TAT 0 
o 24 hr. 0 48 hr. 0 72 hr. 0 7 day 0 14 day 

we::: 
f-« «w 
0>- TIME 

CHAIN OF CUSTODY I NUMBER 4325 PAGE \ oFl 
PROJECT MANAGER it~ONE NUMBER 
K\ '0'\ T Iv\'(" 'fl lou \ \ 'rI-:J. _. 9 ~\ - 70' 0 

LABORATORY~~ME AND CONTACT: D \ 
M:rT~t:IV\ c..o'(]~ Be'l'; oo.C\{' 

FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS ~ 

Cohr-. Poo\(.I.,,", '-\--\'J..- 9).\- g8.b3 \75 Me\('o Ce'011'o.\ &\ veL 
CARRIERIWAYBILL NUMBER CITY, STATE 

Feo. Ex o\t9'J 73Sd. 5 d- '8 b WOd'W'\( K. K 1 0 ~ f,;'Z, b 

COMMENTS 

7/1lj. t7\$ $4--3 SSo£) \000\ -- 0 1.. So G 5' V J / / 
~4- \7~o S\f3 s; B CO \ 0 \ 0 \ -.1:2. 50 G '3 vI.../ ./ / 

?'/i't 0000 S'+~ 55 'Dv~OO() \ - Q j,. So G 5 v../ .././ 
1. RELINQUISHED BY /r;? /: ,rr;t:~ .. d'. 

t.:,~h'" ~ -~I. 
1. REceiVED BY c: 

r~ ed-,. :c;.X 
2, RELINQUISHED BY DATE TIME 2, RECEIVED BY 

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY 

COMMENTS 

DISTRIBUTk WHITE (ACCOMPANIES SAMPLE) YELLOW (FIEL. JPY) PINK (FILE COPY) 

DATE TIME 

DATE 

DATE 

TIME 

TIME 

4/02R 
FORM NO. TtNUS-001 



(It] TE I KA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER ,4326 PAGE20F~ 
PROJECT NO: ~I FACILITY: 
(TO OOOb JoB#"N'l\'~ J:.~c\·\(.\\"'\ r\ e~J. 

PROJECT MANAGER 
k~ V'Y\ \' l.A!"v,b\..\.\\ ~~NEN9~ER 

\~- \- 70~O 
MBI1TORY N'ME AND CONTAC!?I D KE (o'C'D. QV"\ oAl\o 

SAMPLERS (SIGNA:URE) ~ FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS \ J 

{!!t!-.?-v C; ( O\"\~ Doo\a.y\ 1+\") - ':1 \ -8 g 68 \7S Me,lao ( -e'CI1;C G\ \ &\ va", 
CARRIERlWAYBILL NUMBER CITY, STATE 

Fed.- Ex &4-9d. 7 SS'l 5" ~'8b W a( wIck P,.I O~ R'1S( 
CONTAINER TYPE / /G/ // / // PLASTIC (PI or GLASS (Gl 

STANDARD TAT ~ c5 
PRESERVATIVE ~~~~$~ / / / / RUSH TAT 0 0 

o 24 hr. o 48 hr. o 72 hr. o 7 day o 14 day o· USED 
(f) 

0 

#~ :1: ;:::- ~ 0 (f) 

1..1\ !:!:. (f) :t: 0:: 
I- W 

0 ;:::- :t: 0" w Z 
I- (f) ::E 

~ 0 e !:!:. 0.. ~. Z ~ ,6-' (!., ~ :i: w 0 z ~ ~t) • ....l.,.,( r< z I- 0 ~ ~-- 0 0 0.. ::E Ut!lU U '-,' 
1= w 0 X w-- u. 

V"" LV~+.~.y~ c} wo:: <: 0 l- ii:- ...J1ll0.. 0 1-<: U 0.. l- I- . ...J~::E <:w 0 0 0 <:U o 0 d COMMENTS Or TIME SAMPLE 10 
.J I- III ::Etij Ut!lU z 

'11\5 09\0 Sif3 Rt?oo\OOO\ - - - Qc.. Qc 7 / ./ / / 
~l.f' 0000 S LV3 58 Do P 0\ () \ -- i ~ SO G 5 ./ ,/ ./ / ~.(j.p..,.C}.r ~~OO~O\O\ . 

~\S O'1C S'1-\-'3 Te06 \ 000\ QC 0-( 1. ../ 
, ..... - - - ..•••.. ,' .. 

,AJ:/,!I~' 

.. -;",f ~ 

,r' 

.. ., .".''''' 

_ .... 

1. RELINQUISHED BY ~ bk-c-~ DAIj /l5 /0.5 T{ME 1. REC~~D lY - DATE TIME· 
\6b e I:::.x 

2. RELINQUISHED BY DATE TIME 2. RECEIVED BY DATE TIME 

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME 

COMMENTS ~ H . (I fl't e<;(''(va'''.l/r::. for '('. \ Y'\ <a.:\ e -'r' *- y " t> 6\0,,,, k 1\f * J-t N O~ ~t" ~ S(?'i" v. for R& ~ *1f Na. 0 t-\ ~(e se 'I' v. fa (" f\B 
DISTRIBUTION: WHITE (ACCOMPANIES SAMPLE) YELLOW~FIELD COPY) PINK (FILE COPY) 

~ 

4/02R 
FORM NO. TtNUS-001 



(It) TETRA TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 4330 PAGE~OF_\_ 
PROJECT NO: I FACILITY: 
C1'o OOOf:. J08WN),,\'3 .!:.Y\G\,o.Y'-. \-\-eo.d.. 
SAMPLERS (SIGNATURE) 

~t~~ P6P~, 

STANDARD TAT;g)~ 
RUSH TAT 0 
o 24 hr. o 48hr. o 72 hr. o 7 day o 14 day 

V\ 
0 
0 9 
('( Z 

0 
i= 

wo:: <t: 
~<t:. U 
<t:w 0 
c>- TIME SAMPLE 10 ..J 

7~S \ G' '1 0 
\O~ s'4-3 h \rvoo1c) \ C) \ --

7/~<; 0000 :; \.r~ t-\ 'w' DV P 0 \ 0\ --

1.RELINQUISHEDB~. ~ ~ 
01 btJ-d t:P-1 

2. RELINQUISHED BY 

3. RELINQUISHED BY 

COMMENTS ...., ..... 
b\(),,\'C I') C~C \ (~e OY\ 

DISTRIBUTIl. WHITE (ACCOMPANIES SAMPLE) 

PROJECIANAGER PHONE NUMBER t\BORATORY NAME AND CONT~CT: 
\)od~~ K\VY\ IA'(~ \?u.\\ 't\ 'l- <J:t\ - 70'0 1. T \( S M (o'(-p. I <2Y\ 

FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS 

Cc; \\l"\ DO 0\0..'("\ 1t-\ '1- 9~\ - 7090 \75 Metro C<ZV\1f 0.\ B\vc\. 
CARRIERIWAYBILL NUMBER CITY, STATE 

fe~ tiC glt-S '5 \..\-~"') 7 g4-~'6 W ().'( VV"\ ('tz I \\I 0132>6 
CONTAINER TYPE /G/P/G/P/ / // PLASTIC (P) or GLASS (G) 

u· 
PRESERVATIVE ftX00~ / / / / 0 

ci USED 
CJ) c 

t=' ~ 0 CJ) ~ ,~ !!::. CJ) :z: 0:: ~<a ....... ~~ ~ w 
t=' ::I: ci W Z 

~ CJ) :E < ~ '-, ,'" !!::. 0- ~. Z ~ ~ -ij -/ A.... "t--v _-.. Q '-, ::I: W 0 Z 
~ C ~ i=-- 0 
0- :E u<.!lU u ~ '" r~'-w 0 x w;; LL C 0:_ 'v .:r- ""--~ ::l(2:E 0 VAL ....... ~ ~ 0- ~ ~ . 
0 0 <t: u o 0 c:i /,.0 4/T L COMMENTS I- ea :Etu u<.!lU z 

-- -- G'd G 7 ?. \ '3 \ 
- - Gw G 7 ~ \ "3 \ DU ~ if s1+") MWOoj6i6 

DATE/'). ~'?5 r~~3() 1. ~CEIVED BY DATE TIME 
7 ./;./c ~eo. Ex 

DATE riME 2. RECEIVED BY DATE TIME 

DATE TIME 3. RECEIVED BY DATE TIME 

r",,r c'.;\+e )~ ~\'-\-4- (~i 0 005 
YELLOW (FIEL... JPY) PINK (FILE COPY) 4/02R 

FORM NO. TtNUS-001 



~1. A TECH NUS, INC. CHAIN OF CUSTODY I NUMBER 4327 PAGE.-LOF _ 

PROJECT NO: ,I FACILITY: PROJECT MANAGER PHONE N~rBER LABORATORY NAME AND CONTACT: 
C10 00& JoaNN'?.\" :[ ...... 6,10.", \-\"0..0. \<\v'\'\ T l.A'Cnbv..\\ -4-D.- ~\- 7090 M \ l' \<. El'1. (OYP, i?ey. 'D o(\o.e 

SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS 
, 

~~\ 9~ CO\~", 1)oO\~~ 4-\ "). - '}.\-7090 \/5 Me.'\:.'l"'o Ce. \()\n"\ S\ vd-. 
CARRIERIWAYBILL NUMBER CITY, STATE 

fe(~ Ex 7lt't7 1)\~5S b~}'l\ W 0.(' w',( k:.. ! Rl O~2g& 
CONTAINER TYPE /G/?/G/f>/ / /./ PLASTIC (P) or GLASS (G) 

STANDARD TATi!2]' c.S 
PRESERVATIVE ~«~~~/// RUSH TAT 0 . CJ 

o 24 hr. o 48 hr. o 72 hr. o 7 day o 14 day o· USED -<:,..~ ~~ ~o- / 
(J) 

0 
j::' :i 0 (J) ~~ ,~ !:!::.. 

(J) J: 0:: 

0 
.... w ~ .~ ,,~ V"\ j::' J: W Z 

() .... (J) ::E ~ ii" ~",.J-
0 9 !:!::.. 0- ~. Z .... -!: r!J. ~~.N. .:-. J: w 0 z 
('0 z .... .0 ~ i=-- 0 A..., .... ,~ 0 0- ::E u(!)U u 

1= w x '-I .... 
0 w-- u. /' c.'" "- ,-" Wo:: -=: 0 .... o::~ ..JalO- 0 .... -=: u 0- .... ..... ..J-=:::E X '<~ ~+:. L-~ -=:w 0 0 0 -=:u 00::0 0 COMMENTS 0>- TIME SAMPLE 10 

..J' .... al ::Eljj U(!)U Z ,-<...::) 
y 

/' ". \ );"s 5 Sq:) \,,\\lJOO:;, 0 \ 0 \ Gw G -:J.\ 6 3 9 '3 ,'\ S / f"\ 5 D ~/-)-, - -' .--
~.I \r't,.\ 't'\ 

" 

1. RELINQUISHED BY ~ M~"l DATE I TIME 1. RECEIVED BY .,"'~ DATE TIME 
"7/'tA7/o5 I~n>o ~eJi. Ex 

2. RELINQUISHED BY DATE TIME 2. RECEIVED BY DATE TIME 

3. RELINQUISHED BY DATE TIME 3. RECEIVED BY DATE TIME 

COMMENTS 
TI"\{) b' \ "'''' \< 

'. C~C # LtT~4- S·I~e. 13 Joe #: ~\Lf+ \ ') 0", 
DISTRIBUTION: WHITE ACCOMPANIES SAMPLE YELLOW FIELD COPY PINK FILE COPY 4/02R 

FORM NO. TtNUS"001 



 

 

APPENDIX B 
 

2007 MIP LOGS AND FIELD DATA 



175 Metro Center Boulevard 
Warwick, Rhode Island 02886-1755 

(401) 732-3400 • Fax (401) 732-3499 
email: mitkem@mitkem.com 

CHAIN-OF-CUSTODY RECORD -:tF 1 Page_I of_' 

COMPANY T E r?< p.. Tl: C 1-'/ I\JU ') PHONE 412. 't~( 70'10 COMPANY 
S PrlYl r.; /~\ ~ efT. (/6 n 1" 

'PHONE ILAB PROJECT #: 

NAME \<, \ It""" Tu~v ~VLL- FAXY/Z'i Z I 1-(0'10 
NAME TO· IFAX 

ADDRESS ~ ce I (>.;YV\') 6- f.... ') r;· tJ () ([ ADDRESS TTmNA1U)TTNn TIME: 

CITY/ST/ZIP f I TL~~U~L,{-I r IJr 1 <)·2.Z.0 ClTY/ST/ZIP ()TD 

CLIENT PROJECT NAME: IC~IENT PROJECT #: I CLIENT P.O.#: 
S I i)..S· '-t 3 \\ 2...60()7 7 ~ REQUESTED ANALYSES 

.rt:t-.I 0 I P-/J H E IrO fv\ J. 
Ul I t: 

~ 
..: fil SAMPLE DATEITlME t/) 
Ul ...l LABID COMMENTS 0 (5 ~ IDENTIFICATION SAMPLED p,. ~ ::!E " ~ 

t/) 
0 0 

0 U 
U ~ 

:ii: 

9f)f~OO\O \ O'L 1/~/()-6?/ 1'33"""- X 7. ../ F~o\{'-\ Lj.\ 13 

S43TWOotCJ\O 2... {(-{V-01 /'(0)' i- '3 /' 
I5tt 31Woo ~6 \ 0 2- H-tO· 07 1)/')' .~ "3 V 
'S/t31WCU)Dt Gz.. \\-\\-01 0710 1>< ~ V 
SY-:'TWOD'tOI02.. .\-to-071 {(o/..) 1- :, / 
SLf3-TW():)S'"o l OL ,HO-071 n\O 'f. -"3 v 
Y-r~~wO()\O\oz.. l\- \\-071 0350 f" ~ v .§ f~~l~ ~(~t .. '~/\')"( p(.(" 

S~~'f\Iwtx)~OlO "2- \\-\\'01 QDDD 'f. '3 V ,';!:<' 
Co L.(...fF<:r1W® iUWOO l 

5~3\l'\VJOO'LD\ 0'- \\. H-07 (o~') 'f- -"? 
v7 :> 

9tSt=eOO\O\()'-. \\-\\-O-P ocwO y.. l- v 
1<)'t3RiSOO\ 0\ oz.. \\<\l·o(lo"(OS- 1< ..-) v' 17"-

/ 

ITSF~ R~r TN()Tn<a.n:::l) BY Ufl.1Jj/ rIME ACCEPThUBY DATE7TIME ADDITIONAL REMARKS: r:. t-f,wL..)7;(, COOLER TEMP: 

rsJJ$£? A ~-'L I f/lzjo7 / BoO f[~- 1/ E« I l-fr0 COtvTI¥=-T :f) 

'-" f f-.: 0 E/'. A 0p:: 8G 3> l 2,<) z. ~ z <;" 58 / / 

/ / 

WHITE: LABORATORY COPY YELLOW: REPORT COpy PINK: CLIENT'S COpy 
." ~. 



[ Il) Tot,. M NUS, '00, GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NSF Indian Head, Site 43 
Project No.: _1;..;.12;;:,.:G=O~077~1 ________ _ 

o Domestic Well Data 
[X] Monitoring Well Data 
o Other Well Type: 
o QA Sample Type: 

MS/MSD Duplicate 10 No.: -

Sample 10 No.: C; 'i~1W()C \ 0 \ C'"'t., 

Sample Location: ..>oL~~~":"'!"-=-_ 
Sampled By: 
C.O.C. No.: 
Type of Sample: 
~ Low Concentration 
D High Concentration 



( It}"", loch NUS, '00 GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NSF Indian Head, Site 43 

Project No.: 112G00771 
~~~~-----------------

o Domestic Well Data 
[X] Monitoring Well Data 
o Other Well Type: 
o QA Sample Type: 

~ Sl() J)tt l P0.:t 

R~17 pl«(i<-b'-< fJlZ-c.. 

MS/MSD --

of 

Sample ID No.: SI..( 3'TU-U O'l.OID 
Sample Location: S 't 31Lu 00""2... 
Sampled By: f-u<-. 
C.O.C. No.: -:::f\1!:-:-"-\t~K=-:&:-\'1-l-"'i*-~I"'--
Type of Sample: 
I!F Low Concentration 

[J High Concentration 



[ I bJ Telea T,., NUS, 100, GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NSF Indian Head, Site 43 
Project No.: 112G00771 

~~~~------------------

[] Domestic Well Data 
[X) Monitoring Well Data 
o Other Well Type: 
o QA Sample Type: 

MS/MSD 

~ 

of 

Sample 10 No.: 
Sample Location: --::if-L~:::¥.~~­
Sampled By: 
C.O.C. No.: 
Type of Sample: 
,1, Low Concentration 
[] High Concentration 



[ I t) T,,,,, Tech NUS, I~ GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NSF Indian Head, Site 43 

Project No.: 

o Domestic Well Data 
[X] Monitoring Well Data 
o Other Well Type: 
o QA Sample Type: 

112G00771 

Color pH S.C. 

® S Lf:) ~. t \ () ') l-C:> C8-\\ 0 t-..- ~f.J 0 l) I'i- t.~j'~) 
( \ r S L- \Z \rKZ\V 2.0 - 2"-

tV fi-Co· \2-~~ f trvz>t£ 1"1) (Z fL-O D·L( Ct--~IO lJ • 

MS/MSD Duplicate ID No.: -



( Il) Twa Te,h NUS. '00 GROUNDWATER SAMPLE LOG SHEET 

of 

Project Site Name: NSF Indian Head, Site 43 Sample ID No,: 5t.t3JV.IDO)OlO'""L 
Sample Location: $It b'jLV 005 Project No,: ....;1...;"12~G;;,,;;O,,;;,,;on...;,,,,;;,,;1 ________ _ 

Sampled By: ~~\-11ASMf2.. o Domestic Well Data 
[X] Monitoring Well Data 
o Other Well Type: 
o QA Sample Type: 

'20-2 '-l 
J 

C,O,C,No,: ~J~~b 
Type of Sample: 
'p]( Low Concentration 
o High Concentration 

co c.~ 0 V\. @) S-t.t ~\Vt U'o8 
N-~{)~ ~W ~4 



( I L) Telm T.'" NUS, '00 GROUNDWATER SAMPLE LOG SHEET 

of 

Project Site Name: NSF Indian Head, Site 43 
Project No.: ..,.;1..;,.12;;;,,;G;;,.;;O..:;.07;.,.:.7..:.,.1 ________ _ 

Sample ID No.: SLt'!> ",",-WOOl 0 I (j 

Sample Location: ~£f'U£.QOct~ 
Sampled By: . LV i (C M'!ttUW. 

[] Domestic Well Data 
[Xl Monitoring Well Data 
[] Other Well Type: 
[] QA Sample Type: 

Duplicate 10 No,: 

?'i~~w DUf010~ 

C.O.C. No.: 1'1 \,i"KgM. 
Type of Sample: 

[] Low Concentration 
J90 High Concentration 

ORP Sal 

{O t S/~/rrfl: t;;<-{l6.ttJJ -=:; C. 'l., .. e.:'f. L 
-:::. ~·t/v fVIL('","' VOL J 2. '--t.,L 



( It] Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSF Indian Head, Site 43 WELL 10.: ---loo5~1.t...L..L3 .l..!:Wt~,U"'l..t.e.!O,..LJC~>+( ___ _ 
PROJECT NUMBER: 112G00771 DATE: {f III 10 7 

I J 

Time Water Level Flow pH i:?r':!' ~o Temp. Sal. 
Comments 1"\4 ' 

, ' I ~2t ~~ 7,0 ~ o !:;';' , " 
.,/,' 

M\~I ';11\.1,111 ,," 

()7t:j~ ~ 2~ ?no t:;z.S- I~, 7 O~ ';r.-e. VOl 

090, ~'2..ot 'LO\) S-, -;'"2. "Z.J ' too I "fa 1,/ -, f)t'\ -rL~ 
o 51,'=' E 2,~ 'Zoo '5" '3'1 2-7 5"'0 1. ."19 L/Clj ("), D fJ"~ 7 

O~2.5" (;) z....ct 2-00 ~' ~'1 2'- ~O 2. 't 3 I, 9 0.0 1'"'f,L<f' 
D ~3'i'" 3 2..0( 2-D 0 5" ";(,;.,. L'S 2- L77 t:'1 q 0 .. 0 'L1_,u 
Og~'J z..et ZOO 5" 3C\ 2.~ 0 ((CDS lB 0 0 .. 0 t1 JL it "?J J..-_ 
I)gt)o l. ~- "Z..o() '1, 'i 0 2.2. 0 l;G,b 1\ <a '\ o (j 1.2:: .IL/)'fJl~ WIJ/" S'l .... 

pv-rt.(.. (i. S/%:.(d"v 

.t' roi-t-u... C0 ' .. ""r 
" 

, 

",\ SIGNATURE(S):~_ PAGE_OF_ 



i· . 

( I L) Tot,. T,'" NUS. ,,, GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: NSF Indian Head, Site 43 
Project No.: 112G00771 --------------------------

o Domestic Well Data 
[Xl Monitoring Well Data 
D Other Well Type: 
o QA Sample Type: 

MS/MSD 

.--
Duplicate 10 No.: 

of 

Sample ID No.: 
Sample Location: -W;~~...:;=.~~~ 
Sampled By: 
C.O.C. No.: ttl TI<!...~1h 
~}Ye of Sample: 
At- Low Concentration 

[] High Concentration 



( It) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET 

PROJECT SITE NAME: NSF Indian Head, Site 43 WELL 10.: SLf '3> ~ tA..) 00 '-
PROJECT NUMBER: 112G00771 DATE: Iltl (to 7 

Time Water Level Flow pH C.ond. TUrb.~O . Temp. Sal. 
Comments 

.. "m, 
~lI'.Ut11 l'<':'L'" , )_., ...... .,...' I:[\~ !l:.\It.pl.l.I!I'I'I, '/". ' '," 

m'35' I "2.. Z. ~ t 15""0 4. ~3 I-fOI"tYr. Iq t.77 f 7. 3 0& 1(J,7S" P 0' 't,- lil 2'"1 1.,00 '-t~ ':tD ( 0 O,CO Ct.t~ OeD ~v"",, ;z, ·7~ 
OC{S,) r'L 2.. '-t -2.00 4''i3 ~O 0 D.oo C .. S- 0.0 '1-( 7 c;-' 

tOng- l 1.. l.--"-t 2S:>O ct. 3"1 40 0 0.00 ~ ,IP 0,0 ~7S-
10'e) i4.. z.-I-t. 21:>0 '1. ?,~ Lro (P'J n.DO col l~ 0.0 ~7C;-
JD2.~ ""2..,2..-\.{ 200 ,+, '3 '1 '10 CJ 0.00 o .C? O,C) 1'0 , 7 t;" 
1030 '4.,. 2,...'-{ 2..00 4-. "3ct y,'" LJ n,OO ,~ lb on II 7~ 

CO P, ./l-"f7;.:. t:) (>UJl.t:.I'T:. 
(1,1i:I: ,'/vrD PI Lt GO/vi 

SIGNATURE(S):~ ~ ..J a 
" 

PAGE OF_ -

" 



( I L) Telco Te,h NUS, 'nc, QA SAMPLE LOG SHEET 

of 

Indian Head, Site 43 Sample 10 Numbe_r~: ~..:......o<~::;......;;;-=-.:....::......;...;.--.:;:;~ 
Sampled By: 

Project Site Name: 
Project Number: 112G00771 
Sample Location: - C.O.C. Number: fYt ll\.<:...E M 
QA Sample Type: 

)( Trip Blank [] Rinsate Blank 
[] Source Water Blank [] Other Blank ________ _ 

Media Type: 

Supplier: Equipment Used: 
Manufacturer: Equipment Type: 



[ I t) Tetra Tech NUS. Ino, QA SAMPLE LOG SHEET 
of 

Project Site Name: Indian Head, Site 43 Sample ID Number: 5 i '2 RB 00 lOt O'"L 
Project Number: 112G00771 Sampled By: E?-.G Q W ~ fiR. 
Sample Location: _-=5....=.1 ...... W..,L..:;;..;!--_l.{"",-'3>=-__ C.O.C. Number: M \,\<"0-\,\:,\ (oAe..1=f-( 
QA Sample Type: 

[] Trip Blank 
[] Source Water Blank 

Date: (/-1/-07 
Time: 
Method: 

Product Name: \<J?AiP€M- brzljp€. H"LO 
Supplier: \ I W R. 'I~ Q)./b-L 

Manufacturer: ' N F- IZ L 
Order Number: -

----~~-=------
Lot Number: Qcr I c(;.2.. Y-7· 
Expiration Date: Q L --2-Vo £:> 

~ Rinsate Blank 
[] Other Blank __ ~ ______ _ 

Media Type: 
Equipment Used: 
Equipment Type: 

G (Z..ol,,) J-fD (u~ 
pe...tUBllvC./Slt.\ C~1lc.. 

r \1..JB /Iv 
%Dedicated . 

o Reusable 



[ I L) Tetm Teoh NUS, Ino. QA SAMPLE LOG SHEET 

of 

Project Site Name: ...;,;.In=di=an.:....;.H=ea;;;.;;d~,S;;.;.;ite=43~ __ Sample ID Number: St.t3F600\Ol02 
Project Number: ....:..1....:..:12=-.:G:::...;O;,..;;O..;..77;....;1~ ___ Sampled By: F~-D uJ .. R/-\-1VISp(L 
Sample Location: '3] IT 4.3 C.O.C. Number: M \TK~ -H-L 
QA Sample Type: 

[] Trip Blank 
~Source Water Blank 

[] Rinsate Blank 
[] Other Blank ________ _ 

Product Name: R\Z&G~VT b<lPr-f>R..- H'l..O Media Type: 

Supplier: V t.U ~ :bb.Jn~.Jl,wtLJJo!VA-t- Equipment Used: 
Manufacturer: tv r=. (? L. Equipment Type: 

Order Number: 
-~--------

Lot Number: 69 l tP ..2.'t7 
Expiration Date: C> c:r - 2- C) 0 B 



v.n.L NO.: SLf31WdO \ 

Tetra Tech NUS, Inc. 

TEMPORARY 
MONITORING WELL SHEET 

STICK-UP 

PROJECT '3 I T~ <-t~ ':) ':> P lOCATION 
~::"';"~~~~...u.:::!~ 

PROJECT NO. IIJ...GD077 ( BORING~~~...:....=..=---..;;.=--"..-_ 
DATE BEGUN f [-10 - 0 7 DATE COMPLETED .-..U.--!;",!:::"'-'''':::'-L-

DRILlER M \ ~IC:: Lt6l2RT() 
DRIWNG'Tt Dr=:. W il-TF- " W c... 
MElHOD D PT 
DEVELOPMENT 
ME1HOD Ffrtl S1ALllc..Pur.e 

FIELD GEOLOGIST ERE Q OJ" RPd'\.1-£.£R 
GROUND ELEVATION DATUM 

...... --..----+- ELEVATION/HEIGHT OF TOP OF SURFACE CASING: /VI+- I /VA-

A~f'rI...J()01-J ~ 

{1-IO-07 

e~K~It-t-~ 
Lvt rtf{ 

~)8JToJJln= 

r-----,..+---_!_ ELEVATION/HEIGHT OF TOP OF RISER PIPE: AlA- I 

........... ---+- TYPE OF SURFACE SEAl: _--!lV~A...:..-_--.-_ 

r-4----I- I.D. OF SURFACE CASING:~_-=-~.:.....:....~~ __ 
TYPE OF SURFACE CASING: _____ _ 

S T Sr::; L- "'- (. r;-'l &+----!- RISER PIPE I.D.:==--...::.-!....:'::...='" 1:.:..:...==----.:..:....-_ 
TYPE OF RISER PIPE: _______ _ 

VJ---4- BOREHOLE DIAMETER: ~ '1t s= (( 

IA-----+O-- TYPE OF BACKFILL: _---!,.;N:::...;A!....!-____ _ 

W-----4- ELEVATION/DEPlli TOP OF SEAL: 

-----+- TYPE OF SEAL: /vA 

l'l!---_+_ DEPlli TOP OF SAND PACK: 

f:::l--..:..H-----+- ELEVATION/DEPlli TOP OF SCREEN: 

-~----+- TYPE OF SCREEN: .5Vs10L.-(z:';)) 5TG€'-
lJ. )c. 4. I 

SLOT SIZE x LENGTH: _I.:......::..SL;:;,;· O::..,:T'--_--:..' __ 

I.D. OF SCREEN: 0 ... ~ 5 It' 

~.~---!- TYPE OF SAND PACK:_~fJ_A ____ _ 

ELEVATION/DEPlli BOTTOM OF SCREEN: 

f-----+_ ELEVATION/DEPlli BOTTOM OF SAND PACK: 
BACKFILL MATERIAL BELOW SAND: ___ _ 

~--+_ ELEVATION/DEPlli OF HOLE: 

I Nit 

NA 

I ~ II 

I atJ/ 

I /JA 

I IVA 



WElL NO.: Sy 3 TWoo :L 

Tetra Tech NUS. Inc. 

TEMPORARY 
MONITORING WELL SHEET 

STICK-UP 

PROJECT S I Tr=: 4~ 'S ':> r LOCA nON 
PROJECT NO. IIJ...60077 I BORING -::?-;-:;...,:,....-.!::l~=~= 
DATE BEGUN If-IO -07 DATE COMPLETED 1/-10 -07 

DRILLER ffi'\:;E LtBC2Rto 
DRIWNG TtDE.WA-TF n. w c... 
MElHOD PPT 

FIELD GEOLOGIST FReD turf Rfrtvt-S£R 
GROUND ELEVATION DATUM 

DEVELOPMENT 
MElHOD Pt: Itl SlA L.ll c..liJ)'I..P 

....... - ....... ---4- ELEVATION/HEIGHT OF TOP OF SURFACE CASING: /VA- I Nir 

ABPrlJO D tJ ~o 
JI~'L O~07 

tD t'--c~ ~I (.. L FLO 

l Tyl 

~F-I0TDNI TF-

......---r.f----I-- ElEVATION/HEIGHT OF TOP OF RISER PIPE: AlII- I 

.......... ---1-- TYPE OF SURFACE SEAl:_----!.tv.::....:....A~ __ _ 

rA----I-- 1.0. OF SURFACE CASING: __ :.....:"-1:....:.."'-=--__ 
TYPE OF SURFACE CASING: _____ _ 

""'- , , 'S" 1< 
1>+----1-- RISER PIPE I.D.:=..---=S~T!....!.~::...E.:::~ ..,::L-::::-_..:...:...:.._ 

TYPE Of RISER PIPE: _______ _ 

VJ---4- BOREHOLE DIAMETER: __ r\.----S;Z~s_:.._.{_( __ _ 

t+------1--TYPE OF BACKFIlL: _----!..,;:/V:...!.A...:...., ____ _ 

W---4-- ElEVATION/DEPlH TOP OF SEAl: 

__.--4- TYPE OF SEAl: ivA 

~--4- DEPTH TOP 'OF SAND PACK: 

J:,:l----'-l~---I-- ELEVATION/DEPlH TOP OF SCREEN: 

-6-----1- TYPE OF SCREEN: 5 TN W L-~?S 5TP€ L 
lJ. '2' 4. I 

SLOT SIZE x lENGlH: __ ~(!..-S.;!.;L:..::o:..!..T __ --,/:..-.-_ 

O~G ~(,r 1.0. OF SCREEN:_--.;::....;,~./!:::...-'--___ _ 

J::~---I-- TYPE OF SAND PACK: __ fJ_A ____ _ 

ELEVATION/DEPlH BOTTOM OF SCREEN: 

_--4-- ELEVATION/DEPlH BOTTOM OF SAND PACK: 
BACKFILL MATERIAL BELOW SAND: ___ _ 

''''''---+- ELEVATION/DEPlH OF HOLE: 

INA 

IVA 

1a.3 
I 

I 'J) 
I 

If../A 

I NA 



WElL NO.: S Lf 3\WOO 3 

Tetra Tech NUS, Inc. 

TEMPORARY I 
MONITORlNG WELL SHEET 

STICK-UP 

PROJECT S IT§. 43> SS P LOCATION~::::..!-~~~~:!..1' DRIlLERffiW;F- WBEt?:rQ 
PROJECT NO. (/~60077l BORING S'j3>M'P09 DRIWNGTtPF-W~~'-
DATE BEGUN 1t-/0-07 DATE COMPLETED /l-I/- 07 METHOD Of'1 
FIELD GEOLOGIST E £?-I?-Q L0 RPdV\ SGJ?-.. DEVELOPMENT 
GROUND ELEVATION DATUM METHOD t'(::~\'}1f.\L1\c..PLlCl1P 

,...--..... ---4- El£VATION/HEIGHT OF TOP OF SURFACE CASING: NAI f./).. 

AeAtJ'P oJl4) 

\\--\ l--- 07 

~c.f-l u ... fiO 

tv lT1-'l . 

P-:>f-JJTO fJ l 'fr=. 

r---,-.J-----+- ELEVA TION/HEIGHT OF TOP OF RISER PIPE: fJA I 

........... ---1- TYPE OF SURFACE SEAl: _·.....!..IV..:......!.../l...!-..:....-__ 

r"-"---4--I.D. OF SURFACE CASING:_..L.tJ;:...!,..A-:.....----
TYPE OF SURFACE CASING: _____ _ 

1/ 
&t----i- RISER PIPE 1.0.: I 

TYPE OF RISER P~I~PE;,-: --------

PVC-
.-....." , c:- ({ Itl---_+_ BOREHOLE DIAMElER:_-I-,.l..:.:,.> ..:....J ____ _ 

£.A----I-TYPE OF BACKFIll:_-LAI~A.!-____ _ 

w--:.....-_+_ ELEVATION/DEPTH TOP OF SEAl: 

-----+- TYPE OF SEAl: __ ...:..IV.:=....!...A..!...-____ _ 

~--+- DEPTH TOP OF SAND PACK: 

~i:l--l~---4-- ELEVATION/DEPTH TOP OF SCREEN: 

-toi---+- TYPE OF SCREEN: PV c-
-:!..~---------

SlOT SIZE x lENGTH: 1 f2 'jL.O T ~. to I 
/

'1 1.0. OF SCREEN:_-=--______ _ 

f:~---i- TYPE OF SAND PACK:---.JtJ~A'-l..-____ _ 

~---t-- El£VATION/DEPTH BOTTOM OF SCREEN: 

f..----I-- ELEVATION/DEPTH BOTTOM OF SAND PACK: 
BACKFILL MATERIAL BELOW SAND: ___ _ 

1..---4-- ELEVATION/DEPTH OF HOLE: 

I AlA 

I 10 I 

120
t 

I ivA 



TEMPORARY 
MONITORING WELL SHEET 

STICK-UP 

WELL NO.: SLf~\UJOQ y 

Tetra Tech NUS, Inc. 

PROJECT S IT~ 4~ '5~r LOCATION 
"-~~---..:!~~~~.:.!: 

DRILLER \"Y\ \ ~E LlBI2R.TD 
DRIlliNG'Tl Dr=:.W 1+rP-1\ W c, •. 

METHOD DPT 
PROJECT NO. 11)...6.0077 I BORING 
DATE BEGUN [{ -(0 -07 DATE CO....:M::..P--lL.:::::E:...!.TE..:....:D~/..!..,...:::-:::...:/O"--O-7-

DEVELOPMENT 
METHOD ff::!t\ S1A'-!(GF\J".p 

FIELD GEOLOGIST F Rg; Q tv .. RMyt,$£ R. 
GROUND ELEVATION DA TUM 

AfJMJoottJ\1.-V 
tr-'lO~07 

BflC~~tL.L 

..,...-_---+- ELEVATION/HEIGHT OF TOP OF SURFACE CASING: {vA I IVir 

.---.-01------+_ ELEVA TION/HEIGHT OF TOP OF RISER PIPE: AlA- I 

,--+- TYPE OF SURFACE SEAl:--,---!.tv.:...;..A~ __ _ 

4-----1- 1.0. OF SURFACE CASING:.-_...:..~..:...· .:...~.:...-__ 
TYPE OF SURFACE CASING: _____ _ 

&+---+- RISER PIPE 1.0.: S T f=:.e. L- ""- t. S-'l 
TYPE OF RISER PIPE: _______ _ 

Vl---_+_ BOREHOLE DIAMETER: '"'- ::l s= (( 

Vi----+-- TYPE OF BACKFILl..;_-!....:N:...!A..,:..· ____ _ 

W----I-- ElEVATION/DEPTH TOP OF SEAL: 

-----+- TYPE OF SEAL: ivA 

lI!'!---_+_ DEPTH TOP 'OF SAND PACK: 

~~:l--'-l!!+----+- ELEVA TION/DEPTH TOP OF SCREEN: 

-ffir----I-- TYPE OF SCREEN: .5Tb1)JL-~?S 5TP:/fL 
u. 'l' t..J.' 

SLOT SIZE x lENGTH:_l~S'~L::.:::o:..!..T __ ...:/ __ 

r<"\~c,s(' J.D. OF SCREEN:_--=\.,../:...;.:....:::...:::./ ____ _ 

f::~--+- TYPE OF SAND PACK:_-...:.../J_A ____ _ 

ELEVATION/DEPTH BOl'TOM OF SCREEN: 

----1-- ElEVA TION/DEPTH BOTTOM OF SAND PACK: 
BACKFILL MATERIAL BELOW SAND: ___ _ 

---4-- ELEVATION/DEPTH OF HOLE: 

IliA 

/VA 
I 

1:20 

1;A'1' 

I AlA 

/ N'A-



WELL NO.: 5 Lf 3 ,-woo~ 

Tetra Tech NUS. Inc. 

TEMPORARY 

MONITORING WELL SHEET 
STICK-UP 

PROJECT S I T~ 4 ~ ';) :, f' 
PROJECT NO. 11)....60077 I 
DATE BEGUN 1(- to -07 DA TE COMPLETED -!...L.....r...::~~ 
FIELD GEOLOGIST F R\§ Q lV" Rfrt\:t,s£ 0.. 
GROUND ELEVATION DATUM 

DRILLER yY\ \ "Ie: Ll B/2.«.tc> 
DRilliNG TtDE-WItT12 f\ w c.. •. 
METHOD D PT 
D~OPMENT 
METHOD Pt::!q S1bL.IIGRJl1c.e 

__ - __ ----+-- ELEVATION/HEIGHT OF TOP OF SURFACE CASING: /VA- / NA-

~--r-f---+- ELEVA TlON/HEIGHT OF TOP OF RISER PIPE: Alit / 

,--t-- TYPE OF SURFACE SEAL: tv A. . 

rA----f-- 1.0. OF SURFACE CASING::--_...:..~.:...:....~~ __ 
TYPE OF SURFACE CASING: _____ _ 

STs.c; L- ____ {.S-It &+-----+-- RISER PIPE I.D.:'==--~~I"'..:::I:.:..:....::::::____.::....:....:..._ 
TYPE OF RISER PIPE: _______ _ 

'J----+- BOREHOLE DIAMETER: '"'-- " S-- {( 

V+-----+-- TYPE OF BACKFILL: _-...!..N:::..;A!....:....-· ____ _ 

iIf----t- ELEVATION/DEPTH TOP OF SEAL: 

._---t- TYPE OF SEAL: ivA 

~---+- DEPTH TOP 'OF SAND PACK: 

f:::J--.:...Ji!t----+-- ELEVA TlON/DEPTH TOP OF SCREEN: 

-f,ij-----+- TYPE OF SCREEN: .5 TkiI-J ~(£?S 5 TPF L 

lJ. ¥. I..J. I 
SLOT SIZE x LENGTH:_':.....::.;';)L::;.::· o::.!T __ --:..' __ 

O. C:. <"' {~ I.D. OF SCREEN:_---.:;;.....,;...;;.-..::::,/ _____ _ 

t~---+- TYPE OF SAND PACK: __ f.J_A ____ _ 

----l-- ELEVATION/DEPTH BOnOM OF SCREEN: 

----l-- ELEVATION/DEPTH BOnOM OF SAND PACK: 
BACKFILL MATERIAL BELOW SAND: ___ _ 

""'----I-- ELEVATION/DEPTH OF HOLE: 

NA 

/ '),.0 
I 

/2'-1 I 

/ NA 



150-.--------------------------~------------_:------------_.------------~----~ 
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In n , 

I, Prtljl·t:I B<ltiq.':l'IIlIlId 

;\ !~aL'kL!,IUlllld 

Sik ·IJ S lt~ \ \ tIes \\llhlll Llil \\\::.I\:IU porlHll1 ,J[ 11Il" '\lSI 111.11 ludlOJIl ]I,·,u. jlCllJlhldtJ ,Iud I 

prunun ly all Industna l ilH.:a iHllund HlI lld lllg:. 100.\U <Iud 710 Ill~ drdhll1! IlIl';lllIlll' l'tll1s l "ll'd 01 
concrele, asphalt , grils:., grass sw"Je alea:. adJaJ.:enl to roadwa ys, ,Iud \\ llmk d al e ..... II I ~ L'sI1 11lalL'd 

tbar, tor a pc,;riod uf IHore than 2 year:. dun ng parts-d eaull1g Ilpera l lOu", 1lllkuu v,, 1l ql l ,H] IILIt::. o f :.p.:nl 

so ivenls were Improperly disposed III the dramage dll c iJ wi lt-ail' thL' dlJOI (northeast) 01 

Buildingl040. VOCs were detected al elevated conCenlrallOnS III lhe rwl) welb prev iously inslalh::d 
at the site. 

The groundwater ranges from about 7 to 11 feel below ground surface. At nearby weBs, tbt' 
subsurface materials encountered were interlayered silty sand and clayey saud with trace amoums 
of gravel. A confining unit has been encountered aT about 21 feet below ground surface and 
consists of grey silty clay. 

Site 57 - Building 292 lies within a small stream va lley running to the south toward Mattawoman 
Creek in the eastern portion of the NSF-IH. The drilling was done around or near Building 292 on a 
crushed rock. surface, grass surface, asphalt or concrete. VOCs were detected at e levated 
concentrations in the groundwater during previous invest igations at the site. 

The groundwater ranges from about 6 to 9 feet be low ground surface, and tbe subsurface materials 
generally consist ofsand with gravel, silt, and clay. A gravel lens at about 10 fee t below the ground 
surface has been encountered and may slow lhe drilling progress. A confining unit has been 
encountered at about 25 feet below ground surface and consists of grey silty clay. 

b. Proposed Scope of Work 

Site 43 Site 57 -
Number of Proposed 21 30 
Locations 
Target Interval (ft-ft) 0-25 0-25 
Target Interval Lithology Silty sand, Clayey Sand, Trace Sand with Gravel, Si lts and 

Gravel clays 
Depth 10 Groundwater (ft bgs) 7- 11 6-9 
Contaminants of Concern Solvents VOCs (Not Specified) 

c. Objectives - The purpose of the work is to estimate the horizontal and vertical extent of soil and 
groundwater contaminated with VOCs. 

d. MIP Scope - Collect MJP data from 35 locations ranging from 7' bgs to 28' bgs. 
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11ll" III I I 11I 1.:\.1 IHI.11 1111 I 'h,11 I). dLII 111111 Ull Il Ii, I,' 

I.()ue ::,. II Juca lt::.'1 V( )L~ JU ;,:!l u Hml '1hv l,).':, ", till l\ h "' l \. Iil l· ... \ IU .;ur n: lit I I til ii" ,~,oI, '" ,j' 11\ t!ill!0t" I. 111111 

Vertic.;a l proflle~. u·aosects. j D pl Clure~ and mapio. l·dn .li l he lllMI( Jn llll till krlltlll 11 d,II.1 ~el l l' rd tni Ii lu~ 

MIP logs. Its unique capabilit y or provIding reliable, rea l ~tlUlr UlfulIll,IIII HI ,di m'., 1110 III lIlavc hcut"1 aud 
timely decisions while your lcam is slill in the lie ld. 

The MLP is a down hole lool that heats the soils and groundwater adjat:t:u l tv Ill ..: pn'bt: l u l W degrees l . rlmi 
increases volatility and the vapor phase diffuses across a membrane into iJ closed. men gas loop thai carries 
these vapors to a series of detectors housed at the surface. Continuous chemical logs or profiles arc generated 
from each hole. Soil conductivity is also measured and these logs can be compared LO the chemical logs to 
better understand where the VOCs occur. The MlP technology is only appropriate for volatile organic 
compounds (VOCs). The gas stream can be analyzed with multiple detectors. for example an electron capture 
detector is used to detect chlorinated solvents, a photo-ionization detector is used to detect petroleum 
hydrocarbons, and a name ionization detector is used to detect methane. 
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1.tI l< q u ifl lll C II I l''''l'(j: 

I .vo]llOhl' hfll) 

ivUJl { u IlI IO !lC'[ I N ltlUt.:l'J1 1 111\\ dlld 1 \',1(( 1/ 

G~uplobe 1· ( '1 000 <.. om l1uh.:J 

H.P 5890 lias Chromalograph 
ECD (Electron Capture Detector) 
PID (photo Ionization Detector) 10 ,2 c: V Lawp 

• FID (Photo Ionization Detector) 
• 150' Geoprobe Trunkline 
• 1.75" 0.0. 6510 MIP Probe 
• 1.5" 0.0. Drive Rods 

2.b Detector Overview 

IrUllt 

• ECD - Electron Capture Detector uses a radioactive Beta eminer (electrons) to ionize some of the 
carrier gas and produce a currenl between a biased pair of electrodes. When organic molecules contain 
electronegative functional groups, such as halogens, phosphorous, and nitro groups pass by the 
detector, they capture some of the electrons and reduce the current measured between the electrodes. 

• PID - Photo Ionization Detector sample stream flows through the detector's reaction chamber where it 
is continuously irradiated with high energy ultraviolet light. When compounds are present that have a 
lower ionization potential than that of the irradiation energy (10.2 electron volts with standard lamp) 
they are ionized. The ions fonned are collected in an electrical field, producing an ion current that is 
proportional to compound concentration. The ion current is amplified and output by the gas 
chromatograph's e lectrometer. 

• FlO - Flame Ionization Detector consists of a hydrogen I air flame and a collector plate. The effluent 
from the GC (trunkline) passes through the flame. which breaks down organic molecules and produces 
ions. The ions are collected on a biased electrode and produce an electric signal. 

2.c MIP Data Collected 

• Depth - Data is collected from twenty data points per foot. O.OS" 0.10', 0.15', etc ... 

• Electrical Conductivity - Electrical Conductivity data is measured/collected in milli-siemens per Meter 
(ms/M). The conductivity of soils is different for each type of media. Finer grained sediments, such as 
silts or clays, will have a higher EC signal. While coarser grained sediments, sands and gravel, will 
have a lower EC signal. The coarser grained sediments will allow the migration of contaminants and 
the finer grained sediments will trap the contaminant. 

• Speed I Advancement Rate - Speed data is measured/collected in feet per minute ([Umin). Speed is an 
indication of the physical advancement rate of the MLP probe. Speed of the MIP probe can vary due to 
operator advancement and dense soil types. Speed log can provide soil type infonnation which can be 
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I)' I < II ~LI 1~l cll llnl .ttl l , \\l'llId 1111111. 1lI,IIl ~~ 1 .. 1 I,tli II II I, " 

" 
'I d, 

1 ' P1 1Kt.1I II I I 'I " 

UH It I." II ICllI pi Ih, pll~ ,1,-,11 I '11111"la!! I 11 III ItlI" J. !ttt(UIIIi ,I 'II IP I" (,1 

'- lI ll n h :d ,I I -a vh t.: llll ,tI I l ll t 'j\:1l lilli' l' lIlp"lalllll jllllltltill Ildllolh r ,II II \111 11I111l 

lem»eJ{II Ult J I<1 11 lu,un taUl ,l ltlUlhlillll1 I' W Pl! t tt I IH I' III '\ Ilt 'l!ln', ( , 1.1\1 

llressure - Pressure data IS measured/co llected m PSi. Pres~un: I~ all IIIJII,;d lh i ll ul lin: Inlernal pft.. ... :-. Ufl 
of the nitrogen Iiues located within the ITunkline and the pres~ ulc b elHoJ tltl' Illem bnlllC' MiullmlUl clud 
Maximum lemperarure is collected al each vertica l interval. Geoprobes Lt:lllperatlln: protocol indical.e!<. 
that the MIP probe pressure shall nol exceed 1.5 PSI difference from baseline 

• Detector (ECD. PID. FID) - Detector responses are measured/collected in micro Volts (uV). Detector 
responscs are an indication of relative contaminant responses. Minimum and Maximum detector 
responses are collected al each vertica l interval. 

3, M1PQNQC 

Vironex adheres to Geoprobes Standard Operating Procedure, technical Bulletin No. MK30lO, prepared: 
May, 2003. The response testing is a necessary pan of the MlJ) logging process because it ensures that the 
system is working correctly and also enables the operator to measure the response time. Response time is 
the time it takes for the contaminant to go from Lhe probe, through the trunk line, and to the detectors, This 
time is entcred into the FC5000 computer for depth calculations. A response test is completed al the 
beginning of the day, between each boring. and at the end of each day. The response time will vary due to 
weather temperatures and length of the trunkline. 

Per Geoprobe's SOP, a pass response is indicated as double the noise above the baseline. 
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Compound Fonnula Density ,·CI Weigh. 
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Compound Formula Density 

Flashpoint* Molecular 
Melting Point (OC) Boiling Point rO C) Water SOlubili ty·' ECO PID FlD "el Weiaht 

l("hlor,o("-,, C,CI6 1.68 NfA 260.762 -21 210 Insoluble 0.00032 gliDe 'n. • • 
''i''le''· C,oH,. 0.86 47 134.2206 -67 176· 178 insoluble 

... ·~·b 'hl~l r C,~,. 0.862 45 134.2206 -75 173 0.00176 gf100ml 

;1 '1<"'. CsHs 0.9045 32 104.1512 -30.6 145.2 0.032 g/100 ml • 
fI- ,,: .. 1r " C,oH,. 0.867 44 134.2206 -58 169 0.00295 gl100 rTl_ • 

Compound with no f1ashpoin! are not ignitable . Associated Parent Compound 

. II tempera ture is not otherwise noted, assume 25' C. -

. indicates a possible response on specific detector -
------' -- -
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4961 Telsa Drive 
Suite E 

Bowie, MD 20715 
P:30,-352-6642 
F:301·352-6643 

www,vironex.oom 

Boring Name: 43MIP11 Total Depth (ttl 
Notes: 
None. 

Job Infonnation MIP Sampling Informabon 
Client Company: TeuaTech Trunldine Length: 150 Start Boring TIme· Wed Feb 18 of. 

Project Name: Site 43 Phase 1A SSP Probe Type: 6520 EocI Boring TIme: Wed Feb Ie .~ 

Site Address: Indian Heacl,MD Rig Type: Geoprobe 66DT MIP Specialist: Chuck Te'" 

ECD MAX --Condl.lCtivity mSIM 
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Client Company: 
Project Name: 
Site Address: 

4961 Telsa Drive 
SuiteE 

Bowie, MO 20715 
P:301-352-6642 
F:301-352-8643 

www.vironex.com 
Job Information 

TelraTech 
Site 43 Phase 1A SSP 
Indian Head,MO 

Boring Name: 543MIP14 
Noles: 
None. 

Trunkline Length: 150 
Probe Type: 6520 
Rig Type: Geoprobe 660T 

PIO MAX -Conductivity m$lM 

Total Depth (ft) : 

MIP Sampling Information 
Start Boring TIme: 
End Boring TIme: 
MIP Specialist: 

Thu Feb 19 20:JS 08 .3 
Thu FeD 19 2OC~ 00.35 
Chucl< Tern 
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Job Information 

ECD MAX --Conductivity mSIM 
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Boring Name 
Notes: 
None. 
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Job Information 

eeD MAX --Conductivity mSIM 

Conductivity Response (Milli-Siemens/M) 
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ECO (Max Response mY) 

Boring Name: 543MIP16 Total Depth (tt): 27.65 
Notes: 
ECO attenuation error at 5.2S', Already corrected on graph. "0. 
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Boring Name: '43MIP17 Total Depth (ft) 
Notes: 
None. 

Job Information MIP Sampling Information 
Chenl Company: TetraTech Trunkline Length: 150 Stan Boring Time' Thu Fe e 19 2~09 :2.:>~ 

Project Name: Site 43 Phase 1A SSP Probe Type: 6520 End Boring Time' Thu Fcc '£1 20(,c :~\1 

Site Address: Indian Head,MO Rig Type: Geoprobe 660T MIP Specialisl: Chuclc T err, 

PIO MAX --Conductivity mSIM r iD MAX ---COnductivlly mS/M 
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Client Company: 
Project Name: 

Sile Address: 

Job Information 

TetraTech 
Site 43 Phase l A SSP 
Indian Head .MD 

ECD MAX --Conductivity mSlM 

Conductivity Response (MiIIi.siemenslM) 
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Boring Name: 543MIP18 Total Depth (fi: 
Notes; 

None. 

Trunkline Length: 
Probe Type: 
Rig Type: 

150 
6520 
Geoprobe 6SDT 

PIO MAX ------cooductivity mSIM 

Conductivity Response (Milli·SiemensJM) 
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MIP Sampling Information 
Start Boring Time: 

End Boring Time" 
MIP Specialist: 
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:Iient Company: 
:)roject Name: 

3i[e Address: 

4961 Telsa Drive 
Suite E 

Bowie, MD 20715 
P:301-352-6642 
F:301-352-6643 

www.vironex.com 
Job Information 

TetraTech 

Site 43 Phase 1A SSP 

Indian Head,MD 

ECO MAX --CQnduc;;tivity mS/M 

Conductivity Response (Milli-SiemenslM) 
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Boring Name: 
Notes: 
None. 

Tn.mkline Length: 

Probe Type: 
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13MIP19 

Rig Type: Geoprobe 660T 

pro MAX --Conductivity mSiM 

Total Depth (ftl-

MIP Sampling Information 
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MIP Specialist: 
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ChUCk Ter -
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Client Company: 
Project Name: 

Site Address: 

4961 Telsa Orive 
Suite E 

Bowie, MD 20715 
P:301·352-6642 
F:301·352-6643 

www.vironex.com 
~;;oiJ~ob::i;'lnformation 
TettaTech 
Site 43 Phase 1A SSP 
Indian Head,MD 

ECD MAX - - Condl.lClivily mSiM 
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Boring Name: S43MIP20 Total Depth (tt) 
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Trunkline length: 150 
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PIDMAX -----conductivity mSIM 
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Boring Name: ~3MIP21 Total Depth (ft): 
Notes: --- None. 

Job Information MIP Sampling Information 
Chent Company: TelraTech Trunkline Length: 150 Start Boring Time- ,...., r-eo""u .::uv 
Project Name: Site 43 Phase 1A SSP Probe Type: 6520 End Boring Time: Fn Fetl 20 200' 
Si te Address: Indian Head,MO Rig Type: Geoprobe 660T MIP Specialist: Chuc!< Te'TV 
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Boring Name: S43MIP22 Total Depth (tt) 
Notes: 
Noo, 

Job Information MIP Sampling Informatioo 

Client Company: TettaTech Trunkline length: 150 Start Boring TIme: Fn Feb 20 2C" :~ 2So 

Project Name: Site 43 Phase 1A SSP Probe Type: 6520 End Boring TIme. Fri Feb 20 2C,), ~.:-

Site Address: Indian Head,MD Rig Type: Geoprobe 660T MIP Specialist Chuck Ter!' 
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APPENDIX D 
 

ANALYTICAL DATA 



order 
site 
location 
nsample 
sample 
matrix 
sacode 
top_depth 
bottom_dep 
gis_date 
sample_dat 
validated 
cto_proj 
prot manag 
sort 
Volatile Organics (uglkg) 
1,1 ,1-TRICHLOROETHANE 
1,1,2,2-TETRACHLOROETHANE 
l,l,2-TRICHLOROETHANE 
l,l,2-TRICHLOROTRIFLUOROETHANE 
l,l-DICHLOROETHANE 
l,l-DICHLOROETHENE 
1,2,4-TRICHLOROBENZENE 
l,2-DIBROMO-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
l,2-DICHLOROBENZENE 
l,2-DICHLOROETHANE 
l,2-DICHLOROPROPANE 
l,3-DICHLOROBENZENE 
l,4-DICHLOROBENZENE 
2-BUTANONE 
2-HEXANQNE 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CIS-l,2-DICHLOROETHENE 
CIS-l,3-DICHLOROPROPENE 
CYCLOHEXANE 
DICHLORODIFLUOROMETHANE 
ETHYLBENZENE 
ISOP ROPYLBENZENE 
METHYL ACETATE 
METHYL CYCLOHEXANE 
METHYL TERT-BUTYL ETHER 
METHYLENE CHLORIDE 
STYRENE 
TETRACHLOROETHENE 

from kss_sam.dbf 
from kss_res.dbf 
from kss_res.xls 
from q:\sql_serverlindian_head\upload 

001 
43 
S43SBOOl 
S43SS0010001 
S43SS0010001 
SS 
NORMAL 
0 
1 
20050714 
07/14/05 
Y 
2193 
TURNBULL,K 

15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 

15 UR 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
B B 
15 U 
15 U 

002 
43 
S43SB002-MWOOl 
S43SS0020001 
S43SS0020001 
SS 
NORMAL 
0 
1 
20050714 
07/14/05 
Y 
2193 
TURNBULL,K 

20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 

20 UR 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
210 J 
20 U 
20 U 

Indian Head 
Site 43 

Surface Soils 
Full Appendix Results 

003 004 
43 43 
S43SB003 S43SB003 
S43SS0030001 S43SS0030001-AVG 
S43SS0030001 S43SS0030001-AVG 
SS SS 
ORIG AVG 
0 0 
1 1 
20050714 20050714 
07114105 07/14/05 
Y Y 
2193 2193 
TURNBULL,K TURNBULL,K 

13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 

13 UR 13 UR 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
8 J 8 J 

13 U 13 U 
13 U 13 U 
31 J 39.5 J 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
130 J 66.5 J 
13 U 13 U 
13 U 13 U 

10f3 

005 006 007 008 
43 43 43 43 
S43SB003 S43SB004 S43SB005 S43SB006-MW002 
S43SS0030001-D S43SS0040001 S43SS0050001 S43SS0060001 
S43SSDUPOOOl S43SS0040001 S43SS0050001 S43SB0060001 
SS SS SS SS 
DUP NORMAL NORMAL NORMAL 
0 0 1 1 
1 1 2 2 
20050714 20050714 20050714 20050714 
07/14/05 07/14/05 07/14/05 07/14/05 
Y Y Y Y 
2193 2193 2193 2193 
TURNBULL,K TURNBULL,K TURNBULL,K TURNBULL,K 

13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 

13 UR 14 UR 10 UR 7 UR 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
48 J 12 J 25 J 16 J 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 0.8 J 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
6 B 130 J 6 B 9 B 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 



order 
site 
location 
nsample 
sample 
matrix 
sacode 
top_depth 
bOllom_dep 
gis_date 
sample_dat 
validated 
cto_proj 
prot manag 
sort 
TOLUENE 
TOTAL XYLENES 
TRANS-l,2-DICHLOROETHENE 
TRANS-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
Explosives (mglkg) 
l,3,5-TRINITR09ENZENE 
l,3-DINITR09ENZENE 
2.4,6-TRINITROTOLUENE 
2.4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITR09ENZENE 
NITROCELLULOSE 
NITROGLYCERIN 
NITROGUANIDINE 
RDX 
TETRYL 
Inorganics (m!likgl 
ALUMINUM 
ANTIMONY 
ARSENIC 
9ARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
C09ALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 

from kss_sam.dbf 
from kss_res.dbf 
from k<o res.xls 
from serverlindian_head\upload 

001 
43 
S43S9001 
S43SS0010001 
S43SS0010001 
SS 
NORMAL 
0 
1 
20050714 
07/14/05 
Y 
2193 
TURN9ULL,K 
cOOl -

15 U 
15 U 
15 U 
15 U 
15 U 
15 U 
15 U 

0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 

8 J 
0.5 U 
0.25 U 
0.25 U 
0.25 U 

4410 J 
1.39 

4.3 
25.9 J 

0.27 
0.95 
1610 

19.9 J 
7 

22.8 J 
13500 

91 
3860 

228 J 
0.05 U 

38.8 

002 
43 
S43SB002-MWOOl 
S43SS0020001 
S43SS0020001 
SS 
NORMAL 
0 
1 
20050714 
07/14/05 
Y 
2193 
TURN9ULL,K 
c 002 -

20 U 
20 U 
20 U 
20 U 
20 U 
20 U 
20 U 

0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 

9 J 
0.5 U 
0.25 U 
0.25 U 
0.25 U 

7230 J 
1.3 B 
5.3 K 
64.0 J 

0.4 
0.82 K 

1170 
37.5 J 

19.3 
25.7 J 
23400 
42.3 
765 

813 J 
0.05 U 

12.6 

Indian Head 
Site 43 

Surface Soils 
Full Appendix Results 

003 004 
43 43 
S43S8003 S43S9003 
S43SS0030001 S43SS0030001-AVG 
S43SS0030001 S43SS0030001-AVG 
SS SS 
ORIG AVG 
0 0 
1 1 
20050714 20050714 
07/14/05 07/14/05 
Y Y 
2193 2193 
TURN9ULL,K TURN9ULL,K 
c 003 c 004 

13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 
13 U 13 U 

0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
1.2 9 1.259 
0.5 U 0.5 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 

17000 J 17650 J 
2.0 B 1.9 B 
5.7 K 4.8 K 
165 J 311 J 

1.2 1.075 
<J.35 K 0.24 K 

279 267.5 
20.2 J 18.65 J 
1.7 L 2.05 L 

20.2 J 17.1 J 
34600 25700 
22.9 21.3 
469 502 

9.9 J 9.9 J 
0.062 K 0.062 K 

5.1 L 6.25 L 

,f3 

005 006 007 008 
43 43 43 43 
S43S9003 S43S9004 S43S9005 S43S9006-MW002 
S43SS0030001-D S43SS0040001 S43SS0050001 S43SS0060001 
S43SSDUPOOOl S43SS0040001 S43SS0050001 S43S90060001 
SS SS SS SS 
DUP NORMAL NORMAL NORMAL 
0 0 1 1 
1 1 2 2 
20050714 20050714 20050714 20050714 
07/14/05 07/14/05 07/14/05 07/14/05 
Y Y Y Y 
2193 2193 2193 2193 
TURN9ULL,K TURN9ULL,K TURN9ULL,K TURN9ULL,K 
c 005 - c 006 c 007 - c 008 

13 U 14 U 10 U 0.8 J 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 
13 U 14 U 10 U 7 U 

0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.043 J 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
1.39 1.4 9 1.49 1 9 
0.5 U 0.5 U 0.5 U 0.5 U 

0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 

18300 J 18400 J 7190 J 3370 J 
1.89 1.3 B 1.1 B 0.86 B 

3.9 3.8 5.2 K 4.6 
457 J 112 J 37.8 J 15.1 J 

0.95 0.63 0.37 0.19 
0.13 0.22 0.20 K 0.16 K 
256 350 1140 20000 

17.1 J 20.2 J 27.5 J 23.5 J 
2.4 3.2 5.7 4.1 

14.0 J 13.9 J 13.0 J 17.1 J 
16800 16500 19700 12100 
19.7 15.8 9.5 5.5 
535 675 369 11500 

9.9 J 15.9 J 156 J 102 J 
0.063 U 0.34 0.051 U 0.043 U 

7.4 7.1 6.6 7.7 



order 
site 
location 
nsample 
sample 
matrix 
sacode 
top_depth 
bottom_dap 
gis_date 
sample_dat 
validated 
cto_proj 
!proL manaq 
sort 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
Miscellaneous Parameters (mglkg) 
I CYANIDE 

from kss_sam.dbf 
from kss_res.dbf 
from kss_res.xls 
from q:\sql_server\indian_head\upload 

001 002 
43 43 
S43SBOOl S43SB002-MWOOl 
S43SS0010001 S43SS0020001 
S43SS0010001 S43SS0020001 
SS SS 
NORMAL NORMAL 
0 0 
1 1 
20050714 20050714 
07/14/05 07/14/05 
Y Y 
2193 2193 
TURNBULL,K TURNBULL,K 
cOOl - c 002 

299 441 
0.56 UR 0.54 UR 
0.46 B 0.55 B 

281 465 
0.38 U 0.36 U 

39.4 36 
70.8 K 58.4 K 

1 0.095 U 0.089 U I 

Indian Head 
Site 43 

Surface Soils 
Full Appendix Results 

003 004 
43 43 
S43SB003 S43SB003 
S43SS0030001 S43SS0030001-AVG 
S43S80030001 S43SS0030001-AVG 
SS SS 
ORIG AVG 
0 0 
1 1 
20050714 20050714 
07/14/05 07/14/05 
Y Y 
2193 2193 
TURNBULL,K TURNBULL,K 
c 003 c 004 

366 L 416 L 
0.62 UR 0.67 UR 

1.7 B 1.85'B 
99.9 K 105.45 K 
0.41 U 0.645 U 

26.3 25.25 
14.5 K 15.35 K 

0.12 U I 0.12 U 

30f3 

005 006 007 008 
43 43 43 43 
S43SB003 S43SB004 S43SB005 S43SB006-MW002 
S43SS0030001-D S43SS0040001 S43SS0050001 S43SS0060001 
S43SSDUPOOOl S43SS0040001 S43SS0050001 S43SB0060001 
SS SS SS SS 
DUP NORMAL NORMAL NORMAL 
0 0 1 1 
1 1 2 2 
20050714 20050714 20050714 20050714 
07/14/05 07/14/05 07/14/05 07/14/05 
Y Y Y Y 
2193 2193 2193 2193 
TURNBULL,K TURNBULL,K TURNBULL,K TURNBULL,K 
cOOS c 006 c 007 c 008 

466 530 351 366 
0.72 UR 0.56 UR 0.52 UR 0.54 UR 

2.0 B 2.0 B 0.60 B 0.13 U 
111 102 173 133 

0.88 B 0.38 U 0.34 U 0.36 U 
24.2 31 37.3 42 

16.2 K 19.4 K 13.2 K 9.7 K 

I 0.12 U 0.12 U I 0.10 U I 0.096 U 



order 
site 
location 
nsample 
sample 
matrix 
sacode 
top_depth 
bottom_dep 
gis_date 
sample_dat 
validated 
cto_proj 
prot manaQ 
sort 
Volatile OrQanics (uQ/kQ) 
1,1 ,I-TRICHLOROETHANE 
1,1 ,2,2-TETRACHLOROETHANE 
1,I,2-TRICHLOROETHANE 
1,I,2-TRICHLOROTRIFLUOROETHANE 
1,I-DICHLOROETHANE 
1,I-DICHLOROETHENE 
1,2,4-TRICHLOR08ENZENE 
1,2-DI8ROMO-3-CHLOROPROPANE 
1,2-DI8ROMOETHANE 
1,2-DICHLOR08ENZENE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,3-DICHLOR08ENZENE 
1,4-DICHLOR08ENZENE 
2-8UTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 
ACETONE 
8ENZENE 
8ROMODICHLOROMETHANE 
8ROMOFORM 
8ROMOMETHANE 
CAR80N DI8ULFIDE 
CAR80N TETRACHLORIDE 
CHLOR08ENZENE 
CHLORODI8ROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CI8-1,2-DICHLOROETHENE 
CI8-1,3-DICHLOROPROPENE 
CYCLOHEXANE 
DICHLORODIFLUOROMETHANE 
ETHYL8ENZENE 
180PROPYL8ENZENE 
METHYL ACETATE 
METHYL CYCLOHEXANE 
METHYL TERT-8UTYL ETHER 
METHYLENE CHLORIDE 
8TYRENE 
TETRACHLOROETHENE 

from ksb_sam.dbf 
from ksb_res.dbl 
from k~h res.xls 
Irom serverlindian_headlupload 

001 
43 
84388001 
843880010101 
843880010101 
88 
NORMAL 
1 
2 
20050714 
07/14/05 
Y 
2193 
TURN8ULL,K 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

10 UR 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
8 8 
10 U 
10 U 

002 
43 
84388002-MW001 
843880020101 
843880020101 
88 
NORMAL 
1 
2 
20050714 
07/14/05 
Y 
2193 
TURN8ULL,K 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

12 UR 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
5 8 
12 U 
12 U 

Indian Head 
8ite43 

8ubsurface 80ils 
Full Appendix Results 

003 004 
43 43 
84388003 84388003 
843880030101 843880030101-AVG 
843880030101 843880030101-AVG 
88 88 
ORIG AVG 
1 1 
2 2 
20050714 20050714 
07/14/05 07/14/05 
Y Y 
2193 2193 
TURN8ULL,K TURN8ULL,K 

14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5U 

14 UR 13.5 UR 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
9 J 7.5 J 

14 U 13.5 U 
14 U 13.5 U 
12 J 12.5 J 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
150 J 140 J 
14 U 13.5 U 
14 U 13.5 U 

')13 

005 006 007 008 
43 43 43 43 
84388003 84388004 84388005 84388006-MW002 
843880030101-D 843880040101 843880050101 843880060101 
84388DUP0101 843880040101 843880050101 843880060101 
88 88 88 88 
DUP NORMAL NORMAL NORMAL 
1 1 2 2 
2 2 3 3 
20050714 20050714 20050714 20050714 
07/14/05 07/14/05 07/14/05 07/14/05 
Y Y Y Y 
2193 2193 2193 2193 
TURN8ULL,K TURN8ULL,K TURN8ULL,K TURN8ULL,K 

13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 

13 UR 14 UR 12 UR 10 UR 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
6 J 7 J 8 J 10 U 

13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 J 10 J 17 J 19 J 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U IOU 
13 U .14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
130 J 140 J 120 J 8 8 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 



order 
site 
location 
nsample 
sample 
matrix 
sacode 
top_depth 
bottom_dep 
gis_date 
sample_dat 
validated 
cto_proj 
iproLmanag 
sort 
TOLUENE 
TOTAL XYLENE8 
TRAN8-1,2-DICHLOROETHENE 
TRAN8-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
Explosives (mglkg) 
1,3,5-TRINITR06ENZENE 
1,3-DINITR06ENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITR06ENZENE 
NITROCELLUL08E 
NITROGLYCERIN 
NITROGUANIDINE 
RDX 
TETRYL 
Inorganics (mglkg) 
ALUMINUM 
ANTIMONY 
AR8ENIC 
6ARIUM 
6ERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
C06ALT 
COPPER 
IRON 
LEAD 
MAGNE81UM 
MANGANE8E 
MERCURY 
NICKEL 

from ksb_sam.dbf 
from ksb_res.dbf 
from ksb_res.xls 
from q:\sql_serverlindian_head\upload 

001 
43 
84386001 
843860010101 
843860010101 
86 
NORMAL 
1 
2' 
20050714 
07/14/05 
Y 
2193 
TURN6ULL,K 
cOOl 

10 U 
10 U 
10 U 
10 U 
8 J 

10 U 
10 U 

0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
1.56 
0.5 U 
0.25 U 
0.25 U 
0.25 U 

3490 J 
0.746 

3.6 
20.4 
0.26 
0.16 
176 

18.2 J 
3.5 
9.7 

14100 
6.1 
196 

110 J 
0.045 U 

7 

002 
43 
84386002-MWOOl 
843860020101 
843860020101 
86 
NORMAL 
1 
2 
20050714 
07/14/05 
Y 
2193 
TURN6ULL,K 
c 002 -

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
0.25 U 
1.4 6 
0.5 U 

0.25 U 
0.25 U 
0.25 U 

3380 J 
1.1 6 

2.7 
29.5 
1.6 
0.4 

1280 
17.3 J 

4.6 
21.9 

18700 
7.7 
777 

227 J 
0.048 U 

5.5 

Indian Head 
8ite43 

8ubsurface 80ils 
Full Appendix Results 

003 004 
43 43 
84386003 84386003 
843860030101 843860030101-AVG 
843860030101 843860030101-AVG 
86 86 
ORIG AVG 
1 1 
2 2 
20050714 20050714 
07/14/05 07/14/05 
Y Y 
2193 2193 
TURN6ULL,K TURN6ULL,K 
c 003 c 004 -

14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 
14 U 13.5 U 

0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
1.1 6 1.15 6 
0.5 U 0.5 U 
0.25 U 0.25 U 
0.25 U 0.25 U 
0.25 U 0.25 U 

16200 J 16500 J 
1.7 6 1.86 
11.3 K 12.4 K 

93.4 92.9 
1.2 1.2 

0.41 K 0.405 K 
143 168.5 

18.5 J 20.3 J 
3 3 

16.8 17.25 
41200 41350 
15.6 16.2 
586 611.5 

10.9 J 11.6 J 
0.056 U 0.058 U 

7.5 L 7.7 L 

20f3 

005 006 007 008 
43 43 43 43 
84386003 84386004 84386005 84386006-MW002 
843860030101-D 843860040101 843860050101 843860060101 
84386DUP0101 843860040101 843860050101 843860060101 
86 86 86 86 
DUP NORMAL NORMAL NORMAL 
1 1 2 2 
2 2 3 3 
20050714 20050714 20050714 20050714 
07/14/05 07/14/05 07/14105 07/14/05 
Y Y Y Y 
2193 2193 2193 2193 
TURN6ULL,K TURN6ULL,K TURN6ULL,K TURN6ULL,K 
c 005 c 006 - c 007 c 008 -

13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 
13 U 14 U 12 U 10 U 

0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
1.26 1.5 6 1.56 1.5 6 
0.5 U 0.5 U 0.5 U 0.5 U 

0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 
0.25 U 0.25 U 0.25 U 0.25 U 

16800 J 16200 J 18300 J 18500 J 
1.9 6 1.96 1.2 6 1.6 6 
13.5 K 8.5 2.6 3 

92.4 106 133 134 
1.2 1.1 0.88 0.91 

0.40 K 0.16 0.058 0.1 
194 116 296 131 

22.1 J 16.7 J 17.1 J 17.0 J 
3 4.9 3.8 2.8 

17.7 14.8 12 11.6 
41500 19200 8550 13400 
16.8 17 18.5 17.2 
637 607 629 579 

12.3 J 10.2 J 29.9 J 43.4 J 
0.06 U 0.065 U 0.056 U 0.049 U 
7.9 L 9.7 8.2 7.4 



order 
site 
location 
nsample 
sample 
matrix 
sacode 
top_depth 
bottom_dep 
gis_date 
sample_dat 
validated 
ct0..Proj 

IproL manag 
sort 
POTA881UM 
8ELENIUM 
81LVER 
80DIUM 
THALLIUM 
VANADIUM 
ZINC 

Miscellaneous Parameters mQ/kc:r) 
I CYANIDE 

from ksb_sam.dbf 
from ksb_res.dbf 
from ksb_res.xls 
from server\indian_head\upload 

001 
43 
8438B001 
8438B001 01 01 
8438B001 01 01 
8B 
NORMAL 
1 
2 
20050714 
07/14/05 
Y 
2193 
TURNBULL,K 
c 001 -

311 
0.49 UR 
0.31 B 

288 
0.33 U 

16.2 
23.1 K 

I 1.4 I 

002 
43 
8438B002·MW001 
8438B0020101 
8438B0020101 
8B 
NORMAL 
1 
2 
20050714 
07/14/05 
Y 
2193 
TURNBULL,K 
c 002 

380 
0.58 UR 
0.14 U 

265 
0.39 U 

25.3 
13.1 K 

0.097 U I 

Indian Head 
8ite43 

8ubsurface 80ils 
Full Appendix Results 

003 004 
43 43 
8438B003 8438B003 
8438B0030101 8438B0030101·AVG 
8438B0030101 8438B0030101·AVG 
8B 8B 
ORIG AVG 
1 1 
2 2 
20050714 20050714 
07/14/05 07/14/05 
Y Y 
2193 2193 
TURNBULL,K TURNBULL,K 
c 003 c 004 

420 L 462 L 
0.60 UR 0.635 UR 

1.5 B 1.55 B 
128 K 128.5 K 
0.40 U 0.425 U 

49.2 52.5 
16.7 K 17.7 K 

0.13 U I 0.125 U 

Qf3 

005 006 007 008 
43 43 43 43 
8438B003 8438B004 8438B005 8438B006·MW002 
8438B0030101·D 8438B0040101 8438B0050101 8438B0060101 
8438BDUP0101 8438B0040101 8438B0050101 8438B0060101 
8B 8B 8B 8B 
DUP NORMAL NORMAL NORMAL 
1 1 2 2 
2 2 3 3 
20050714 20050714 20050714 20050714 
07/14/05 07/14/05 07/14/05 07114/05 
Y Y Y Y 
2193 2193 2193 2193 
TURNBULL,K TURNBULL,K TURNBULL,K TURNBULL,K 
c 005 c 006 - c 007 c 008 -

504 L 408 357 412 
0.67 UR 0.71 UR 0.65 UR 0.64 UR 

1.6 B 1.8 B 2.0 B 2.0 B 
129 K 263 344 260 
0.45 U 0.48 U 0.43 U 0.61 B 

55.8 38.7 18.3 22.2 
18.7 K 22.6 K 20.5 K 15.2 K 

0.12 U I 0.12 U 0.11 U I 0.21 



from kgw_sam.dbf 
from kgw_res.dbf 
from kgw_res.xls 

order 
site 
location 
nsample 
sample 
matrix 
sacode 
top_depth 
bonom_dep 
gis_date 
sample_dat 
validated 
ctoJ)roj 
iproi- manag 
sort 
Volatile Organics (ugIL) 
1,1,1-TRICHLOROETHANE 
1,1,2,2-TETRACHLOROETHANE 
1,1,2-TRICHLOROETHANE 
1,1,2-TRICHLOROTRIFLUOROETHANE 
1,1-DICHLOROETHANE 
1,1-DICHLOROETHENE 
1,2,3-TRICHLOROBENZENE 
1,2,4-TRICHLOROBENZENE 
1,2-DIBROMO-3-CHLOROPROPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROBENZENE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROPANE 
1,3-DICHLOROBENZENE 
l,4-DICHLOROBENZENE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 
BROMOCHLOROMETHANE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CIS-l,2-DICHLOROETHENE 
CIS-l,3-DICHLOROPROPENE 
CYCLOHEXANE 
DICHLORODIFLUOROMETHANE 
ETHYLBENZENE 
ISOPROPYLBENZENE 
METHYL ACETATE 
METHYL CYCLOHEXANE 
METHYL TERT-BUTYL ETHER 
METHYLENE CHLORIDE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TOTAL XYLENES 
TRANS-l,2-DICHLOROETHENE 
TRANS-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 

Explosives (uglL) 
1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
HMX 
NITROBENZENE 

from q:\sql_serverlindian_head\upload 

Indian Head 
Site 43 

Groundwaters 
Full Appendix Results 

001 002 
43 43 
S43SB002-MWOOl S43SB002-MWOOl 
S43MWOOl 01 01 S43MWOOl01 01-AVG 
S43MWOOl 01 01 S43MW0010l01-AVG 
GW GW 
ORIG AVG 
-9999 -9999 
-9999 -9999 
20050725 20050725 
07/25/05 07/25/05 
Y Y 
2193 2193 
TURNBULL,K TURNBULL,K 

500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 UJ 
500 U 500 U 
500 U 500 U 

5000 U 5000 U 
5000 U 5000 U 
5000 U 5000 U 
5000 U 5000 U 
500 U 500 U 
500 U 500 U 
500 U 500 UJ 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 

580 530 J 
500 U 500 U 
500 U 500 UJ 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 UJ 
500 U 500 U 
500 U 615 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 
500 U 500 U 

53000 J 54000 J 
500 U 500 U 
500 U 500 U 

0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 U 0.1 U 
0.5 U 0.5 U 
0.5 U 0.5 U 
0.1 U 0.1 U 
0.5 U 0.5 U 
0.1 U 0.1 U 
0.1 U 0.1 U 

10f2 

003 004 
43 43 
S43SB002-MWOOl S43SB006-MW002 
S43MWOOl 01 01-D S43MW0020101 
S43MWDUP0101 S43MW0020101 
GW GW 
DUP NORMAL 
-9999 -9999 
-9999 -9999 
20050725 20050727 
07/25/05 07/27/05 
Y Y 
2193 2193 
TURNBULL,K TURNBULL,K 

500 U 0.51 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 2.7 
500 U 1.1 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 

500 UJ 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
5000 U 5 U 
5000 U 5 U 
5000 U 5 U 
5000 U 5 U 
500 U 0.5 U 
500 U 0.5 U 
500 UJ 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
480 J 0.5 U 
500 U 0.5 U 
500 UJ 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 UJ 0.5 U 
500 U 0.5 U 
730 B 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 
500 U 0.5 U 

55000 J 1.3 J 
500 U 0.5 U 
500 U 0.5 U 

0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 U 0.1 U 
0.1 U 0.1 U 
0.5 U 0.5 U 
0.5 U 0.5 U 
0.1 U 0.1 U 
0.5 U 0.5 U 
0.1 U 3.4 
0.1 U 0.1 U 



from kgw_sam.dbf 
from kgw_res.dbf 
from kgw_res.xls 

order 
site 
location 
nsample 
sample 
matrix 
sacode 
top_depth 
bottom_dep 
gis_date 
sample_dat 
validated 
cto--proj 
iJJroL manaQ 
sort 
NITROCELLULOSE 
NITROGLYCERIN 
NITROGUANIDINE 
RDX 
TETRYL 

Inorganics (ug/L) 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

from q:\sql_serverlindian_head\upload 

Indian Head 
Site 43 

Groundwaters 
Full Appendix Results 

001 002 
43 43 
S43SB002-MWOOl S43SB002-MWOOl 
S43MWOOl 01 01 S43MW0010101-AVG 
S43MWOOl 01 01 S43MWOOl 01 01-AVG 
GW GW 
ORIG AVG 
-9999 -9999 
-9999 -9999 
20050725 20050725 
07/25/05 07125/05 
Y Y 
2193 2193 
TURNBULL,K TURNBULL,K 
c 001 c 002 

500 U 310 U 
0.65 U 0.65 U 
20 U 20 U 
0.17 0.195 

0.1 U 0.1 U 

134 B 110 
2.0 L 1.5 L 

2.0 UL 2 UL 
203 200 
0.69 0.675 
0.3 0.28 

3690 3825 
0.71 0.65 
35.2 34.7 

9.3 B 7.6 B 
2.0 U 2U 
4230 4130 

2.8 K 2.5 K 
2340 2305 
306 301 

0.13 U 0.13 U 
40.6 J 40.05 J 

1660 1670 
3.0 U 3U 
0.70 U 0.7 U 
40100 39600 

. 3.7 B 3.2 B 
0.49 0.605 

51.9 J 50.9 J 

20f2 

003 004 
43 43 
S43SB002-MWOOl S43SB006-MW002 
S43MWOOl 01 01-D S43MW0020101 
S43MWDUP0101 S43MW0020101 
GW GW 
DUP NORMAL 
-9999 -9999 
-9999 -9999 
20050725 20050727 
07125/05 07/27105 
Y Y 
2193 2193 
TURNBULL,K TURNBULL,K 
c 003 c 004 

120 B 500 U 
0.65 U 0.65 U 
20 U 20 U 
0.22 0.11 

0.1 U 0.1 U 

153 215 
2.0 UL 2.1 L 
2.0 UL 2.0 UL 

197 354 
0.66 4.6 
0.26 0.61 
3760 3450 
0.59 0.50 U 
34.2 96.4 

5.9 B 8.2 B 
2.0 U 2.0 U 
4030 37.3 B 

2.2 K 0.90 U 
2270 4640 
296 270 

0.13 U 0.13 U 
39.5 J 78.3 J 

1660 1690 
3.0 U 3.0 U 

0.70 U 0.70 U 
39100 ·60500 
2.7 B 2.0 U 

0.72 0.40 U 
49.9 J 134 J 



oon1 
SDG: F1663 MEDIA: WATER DATA FRACTION: OV 

nsample S43FB001 01 02 nsample S43FB0010102 nsample S43MW001 01 02 

samp_date 11/11/2007 samp_date 11/1112007 samp_date 11/11/2007 

lab_id F1663-10A lab_id F1663-10A lab_id F1663-07A 

qc_type NM qc_type NM qc_type NM 

units UGIL units UGIL units UGIL 

PcCSolids PCCSolids PCCSolids 

DUP_OF: DUP_OF: DUP_OF: 

Val Qual Val Qual Val Qual 
Parameter Result Qual Code Parameter Result Qual Code Parameter Resul Qual Code 

1,1,1-TRICHLOROETHANE 0.5 U CIg.1,3-DICHLOROPROPENE 0.5 U l,l,l-TRICHLOROETHANE 800 U 

1,1,2,2-TETRACHLOROETHANE 0.5 U CYCLOHEXANE 0.5 U l,l,2,2-TETRACHLOROETHANE 800 U 

l,l,2-TRICHLOROETHANE 0.5 U DICHLORODIFLUOROMETHANE 0.5 UR C l,l,2~TRICHLOROETHANE 800 U 

1,1,2-TRICHLOROTRIFLUOROETHANE 0.5 U ETHYLBENZENE 0.5 .U l,l,2-TRICHLOROTRIFLUOROETHANE 800 U 

l,l-DICHLOROETHANE 0.5 U ISOPROPYLBENZENE 0.5 U l,l-DICHLOROETHANE 800 U 

1,1-DICHLOROETHENE 0.5 U METHYL ACETATE 0.5 UJ C l,1-DICHLOROETHENE 800 U 

l,2,3-TRICHLOROBENZENE 0.5 U METHYLCYCLOHEXANE 0.5 U 1,2,3-TRICHLOROBENZENE 800 U 

1,2,4-TRICHLQROBENZENE 0.5 U MElliYLTERT-BUTYLETHER 0.5 U 1,2,4-TRICHLOROBENZENE 800 U 

1,2-DIBROMO-3-CHLOROPROPANE 0.5 U METHYLENE CHLORIDE 0.32 J CP 1,2-DIBROMO-3-CHLOROPROPANE 800 U 

l,2-DIBROMOETHANE 0.5 U STYRENE 0.5 U l,2-DIBROMOETHANE 800 U 

1,2-DICHLOROBENZENE 0.5 U ~ETRACHLOROETHENE 0.5 U 1,2-DICHLOROBENZENE 800 U 

l,2-DICHLOROETHANE 0.5 U TOLUENE 0.32 J P 1,2-DICHLOROETHANE 800 U 

1,2-DICHLOROPROPANE 0.5 U rrOTAL XYLENES 0.5 U 1,2-DICHLOROPROPANE 800 U 

l,3-DICHLOROBENZENE 0.5 U iTRANS-1,2-DICHLOROETHENE 0.5 U 1,3-DICHLOROBENZENE 800 U 

1,4-DlCHLOROBENZENE 0.5 U iTRANS-l ,3-DICHLOROPROPENE 0.5 U l,4-DICHLOROBENZENE 800 U 

2-BUTANONE 5 U TRICHLOROETHENE 0.5 U 2-BUTANONE 8000 U 

2-HEXANONE 5 U RICHLOROFLUOROMETHANE 0.5 U 2-HEXANONE 8000 U 

I4-METHYL-2-PENTANONE 5 U VINYL CHLORIDE 0.5 U 4-METHYL-2-PENTANONE 8000 U 

ACETONE 18.0 ACETONE 8000 U 

BENZENE 0.5 U BENZENE 800 U 

BROMOCHLOROMETHANE 0.5 U BROMOCHLOROMETHANE 800 U 

BROMODICHLOROMElliANE 0.5 U BROMODICHLOROMETHANE 800 U 

BROMOFORM 0.5 U BROMOFORM 800 U 

BROMOMETHANE 0.5 U BROMOMETHANE 800 U 

CARBON DISULFIDE 0.5 U CARBON DISULFIDE 800 U 

CARBON TETRACHLORIDE 0.5 U CARBON TETRACHLORIDE 800 U 

CHLOROBENZENE 0.5 U CHLOROBENZENE 800 U 

iCHLORODIBROMOMElliANE 0.5 U CHLORODIBROMOMETHANE 800 U 

CHLOROETHANE 0.5 U CHLOROETHANE 800 U 

CHLOROFORM 1.6 CHLOROFORM 800 U 

CHLOROMETHANE 0.5 U CHLOROMETHANE 800 U 

,,15-1,2-DICHLOROElliENE . 0.5 U CI5-1,2-DICHLOROETHENE 800 U 
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00771 
SDG: F1663 MEDIA: WATER DATA FRACTION: OV 

nsample S43MW0010102 nsample . S43MWOO20102 nsample S43MW0020102 
samp_date 11/11/2007 samp_date 11/11/2007 samp3tate 11/11/2007 
lab_id F1663-07A lab_id F1663-09A Iab_id F1663-09A 
qc_type NM qc-type NM qc-type NM 
units UGIL units UG/L units UGIL 
PcCSoIids PcCSoIids PcCSoIids 
DUP_OF: DUP_OF: DUP_OF: 

Val Qual Val Qual Val Qual 
Parameter Result Qual Code Parameter Result Qual Code Parameter Result Qual Code 

CIS-l,3-DICHLOROPROPENE 800 U 1,1,1-TRICHLOROETHANE 1.3 CIS-1,3-DICHLOROPROPENE 0.5 U 
CYCLOHEXANE 800 U 1,l,2,2-TETRACHLOROETHANE 0.5 U CYCLOHEXANE 0.5 U 
DICHLORODIFLUOROMETHANE 800 UR C 1,1,2-TRICHLOROETHANE 0.5 U DICHLORODIFLUOROMETHANE 0.5 UR C 
ETHYLBENZENE 800 U l,1,2-TRICHLOROTRIFLUOROETHANE 0.5 U ETHYLBENZENE 0.5 U 
ISOPROPYLBENZENE 800 U 1,1-DICHLOROETHANE 15 ISOPROPYLBENZENE 0.5 U 
METHYL ACETATE 800 W C 1,1-DICHLOROETHENE 3.9 METHYL ACETATE 0.5 UJ C 
METHYLCYCLOHEXANE 800 U 1,2,3-TRICHLOROBENZENE .0.5 U METHYL CYCLOHEXANE 0.5 U 
METHYL TERT -BUTYl ETHER 800 U 1,2,4-TRICHLOROBENZENE 0.5 U METHYL TERT -BUTYL ETHER 0.5 U 
METHYLENE CHLORIDE ·800 U 1,2-DlBROMO.3-CHLOROPROPANE 0.5 U METHYLENE CHLORIDE 0.5 U 
STYRENE 800 U 1,2-DIBROMOETHANE 0.5 U STYRENE 0.5 U 
TETRACHLOROETHENE 800 U 1,2-DICHLOROBENZENE 0.5 U TETRACHLOROETHENE 0.5 U 
OLUENE 800 U l,2-DICHLOROETHANE . 0.5 U TOLUENE 0.5 U 

TOTAl XYlENES 800 U 1,2·DlCHLOROPROPANE 0.5 U TOTAlXYLENES 0.5 U 
TRANS-1,2-DICHLOROETHENE 800 U l,3-DICHLOROBENZENE 0.5 U !rRAN8-1,2·DICHLOROETHENE 0.5 U 
TRAN8-1,3-DICHLOROPROPENE 800 U 1,4-DlCHLOROBENZENE 0.5 U !rRAN8-1,3-DICHLOROPROPENE 0.5 U 
TRICHLOROETHENE 36000 2-BUTANONE 5 U TRICHLOROETHENE 3.2 
TRICHLOROFLUOROMETHANE 800 U 2-HEXANONE 5 U TRICHLOROFLUOROMETHANE 0.5 U 
VINYL CHLORIDE 800 U 4-METHYL-2-PENT ANONE 5 U VINYL CHLORIDE 0.5 U 

ACETONE 5 U 
BENZENE 0.5 U 

BROMOCHLOROMETHANE 0.5 U 
BROMODICHLOROMETHANE 0.5 U 
BROMOFORM 0.5 U 
BROMOMETHANE 0.5 U 
CARBON DISULFIDE 0.5 U 
CARBON TETRACHLORIDE 0.5 U 
CHLOROBENZENE 0.5 U 
CHLORODIBROMOMETHANE 0.5 U 

CHLOROETHANE 0.5 U 
CHLOROFORM 0.5 U 
CHLOROMETHANE 0.5 U 
CI8-1,2-DICHLOROETHENE 0.5 U 
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oon1 
SDG: F1663 MEDIA: WATER DATA FRACTION: OV 

nsample S43MWDUP0102 nsample 
samp_date 11/11/2007 samp_date 
lab_id . F1663-Q8A lab_ld 
qc_type NM qc_type 
units UG/L units 
PcCSolids PcLSoIids 
DUP_OF: S43MW0010102 DUP_OF: 

Val Qual 
Parameter ResuH Qual Code Parameter 

1,1,1-TRICHLOROETHANE 800 U CIS-1,3-0ICHLOROPROPENE 
1,1,2,2·TETRACHLOROETHANE 800 U CYCLOHEXANE 
1,1,2·TRICHLOROETHANE 800 U DICHLORODIFLUOROMETHANE 
1,1,2-TRICHLOAOTRIFlUOROETHANE 800 U ETHYlBENZENE 
1,1-DICHLOROETHANE 800 U ISOPROPYlBENZENE 
1,1-DlCHLOROETHENE 800 U METHYl ACETATE 
1,2,3-TRICHLOROBENZENE 800 U METHYl CYCLOHEXANE 
1,2,4-TRICHLOAOBENZENE 800 U METHYL TERT-BUTYl ETHER 
1,2-DIBROMQ-3.CHLOROPROPANE 800 U METHYLENE CHLORIDE . 
1,2-DIBRDMOETHANE 800 U STYRENE 
1j·DICHLOROBENZENE - 800 U TETRACHLOROETHENE· 
1,2-DICHLOROETHANE 800 U OLUENE 
1,2-DICHLOROPROPANE 800 U 
1,3-OICHLOROBENZENE 800 U 
1,4·DICHLOROBENZENE 800 U S-l,3-DICHLOAOPROPENE 
2-BUTANONE 8000 U ICHLOROETHENE 
2-HEXANONE 8000 U 
~-METHYL-2-PENT ANONE 8000 U 
ACETONE 8000 U 
BENZENE 800 U 
BROMOCHLOROMETHANE 800 U 
BROMODICHLOROMETHANE 800 U 
BROMOFORM 960 
BROMOMETHANE 800 U 
CARBON DISULFIDE 800 IJ 
CARBON TETRACHLORIDE 800 U 
CHLOROBENZENE 800 U 
CHLORODIBROMOMETHANE 800 U 
CHLOROETHANE 800 U 
CHLOROFORM 800 U 

CHLOROMETHANE 800 U 

CIS-1,2-OICHLOROETHENE 800 U 
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S43MWDUP0102 
11/11/2007 

F1663-Q8A 
NM 
UGIL 

S43MW001 0102 

Val Qual 
Result Qual Code 

800 U 
800 'U 
800 UR C 
800 U 
800 U 
SOO W C 
800 U 

800 U 
800 U 
800 U 
800 U 

800 U 
800 U 
800 U 
800 U 

36000 
800 U 
800 U 

nsample 
samp_date 
lab_id 
qc_type 
units 
PcLSoIids 
DUP_OF: 

Parameter 

1,1,l·TRICHLOROETHANE· 
1,1,2,2-TETRACHLOROETHANE 

1,1,2·TRICHLOROETHANE 
1,1,2-TRICHLOROTRIFlUOROETHANE 
1,1-DICHLOROETHANE 
1,l-DICHLOROETHENE 
1,2,3-TRICHLOROBENZENE 

1,2,4-TRICHLOROBENZENE 
1,2·DIBROM~HLOROPROPANE 

1,2-DIBROMOETHANE 
1,2-DlCHLOROBENZENE 
1,2-OICHLOROETHANE 
1,2-DICHLOROPROPANE 
l,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2-BUTANONE 
2-HEXANONE 
~-METHYl.2-PENTANONE 

ACETONE 
BENZENE 
BROMOCHLOROMETHANE 
BROMODICHLOROMETl-tANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLORODIBROMOMETHANE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 

CIS-1,2'[)ICHLOROETHENE 

S43RB0010102 
11/11/2007 

F1663-11A 
NM 

UGIL 

Result 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

5 
5 
5 

20.0 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.6 

0.5 

0.5 

Val Qual 
Qual Code 

U 
U 

U 
U 
U 

U 
U 

U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 
U 
U 

U 

U 

U 



00771 
SOG: F1663 MEDIA: WATER DATA FRACTION: OV 

nsample S43RB0010102 nsample S43TB0010102 nsample S43T80010102 
samp_date 11/11/2007 samp_date 11/1012007 samp_date 11/1012007 

lab_id F1663-11A lab_id F1663-D1A lab_id F1663-01A 
qc_type NM qc-type NM qc-type NM 

units UGIL units UG/L units UGIL 
Pct....SoIids PcLSolids Pct....Solids 
OUP_OF: OUP_OF: OUP_OF: 

Val Qual Val Qual Val Qual 
Parameter Result Qual Code Parameter Result Qual Code Parameter Result Qual Code 

CI5-1,3-0ICHLOROPROPENE 0.5 U l,l,l-TRICHLOROETHANE 0.5 U CIS-1,3-DICHLOROPROPENE 0.5 U 
CYCLOHEXANE 0.5 U 1.1,2,2-TETRACHLOROETHANE 0.5 U CYCLOHEXANE 0.5 U 

DICHLORODIFlUOROMETHANE 0.5 UR C l,l,2-TRICHLOROETHANE 0.5 U DICHLORODIFlUOROMETHANE 0.5 UR C 

ETHYLBENZENE 0.5 U l,1,2-TRICHLOROTRIFlUOROETHANE 0.5 U ETHYLBENZENE 0.5 U 

ISOPROPYLBENZENE 0.5 U l,l-DICHLOROETHANE 0.5 U ISOPROPYLBENZENE 0.5 U 
METHYL ACETATE 0.5 UJ C l,l-DICHLOROETHENE 0.5 U METHYL ACETATE 0.5 U 

METHYLCYCLOHEXANE 0.5 U 1,2,3-TRICHLOROBENZENE 0.5 U METHYL CYCLOHEXANE 0.5 U 

METHYL TEAT -BUTYL ETHER 0.5 U 1,2,4-TRICHLOROBENZENE 0.5 U METHYL TERT -BUTYL ETHER 0.5 U 

METHYLENE CHLORIDE 0.32 J CP l,2-DIBROMO-3-CHLOROPROPANE 0.5 U METHYLENE CHLORIDE 0.5 U 
STYRENE 0.5 ·U l,2-DIBROMOETHANE 0.5 U STYRENE 0.5 U 
TETRACHlOROETHENE 0.5 U l,2-DICHlOROBENZENE 0.5 U TETRACHLOROETHENE 0.5 U 

TOLUENE 0.31 J P l,2-DICHlOROETHANE 0.5 U TOLUENE 0.5 U 
TOTAL XYLENES 0.5 U l,2-DICHlOROPROPANE 0.5 U TOTAl XYLENES 0.5 U 

ifRANS~ 1 ,2-DICHlOROETHENE 0.5 U 1,3-DICHLOROBENZENE 0.5 U [TRANS-1,2-DICHLOROETHENE 0.5 UL R 

ImANS-1,3-DICHLOROPROPENE 0.5 U 1,4-DICHLOROBENZENE 0.5 U TRAN5-1,3-DICHLOROPROPENE 0.5 U 

IrnICHLOROETHENE 0.5 U 2-BUTANONE 5 U TRICHLOROETHENE 0.5 U 

rmlCHLOROFlUOAOMETHANE 0.5 U 2-HEXANONE 5 U TRICHLOROFlUOROMETHANE 0.5 U 

VINYL CHLORIDE 0.5 U 4-METHYL-2-PENTANONE 5 U VINYL CHLORIDE 0.5 U 

ACETONE 5 U 
BENZENE 0.5 U 

BROMOCHLOROMETHANE 0.5 U 
BROMODICHLOROMETHANE 0.5 U 
BROMOFORM 0.5 U 
BROMOMETHANE 0.5 U 
CARBON DISULFIDE 0.5 U 

CARBON TETRACHLORIDE 0.5 U 
CHLOROBENZENE 0.5 U 
CHLORODIBROMOMETHANE 0.5 U 
CHLOROETHANE 0.5 U 
CHLOROFORM . 0.5 U 

CHLOROMETHANE 0_5 U 
CIS-1,2-DICHLOROETHENE 0.5 UL R 
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00771 
soo: F1663 MEDIA: WATER DATA FRACTION: OV 

nsample S43TW0010102 nsample S43TW0010102 nsample S43TW0020102 
samp_date 11/10/2007 samp_date 11/1012007 samp_date 11/10/2007 
lab_id Fl663-02A lab_id F1663-02A lab_id F1663-03A 
qc_type NM qc-type NM qc-type NM 
units UGIL units UGIL units UGIL 
Pet_Solids PcLSoIids PcLSolids 
DUP_OF: DUP_OF: DUP_OF: 

Val Qual Val Qual Val Qual 
Parameter Result Qual Code Parameter Result Qual Code Parameter Result Qual Code 

1,1,1-TRICHLOROETHANE 0.5 U CIS-l,3-DlCHLOROPROPENE 0.5 U 1,1,HRICHLOROETHANE 0.5 U 
1,1,2,2-TETRACHLOROETHANE 0.5 U CYCLOHEXANE 0.5 U 1,l,2,2-mRACHLOROETHANE 0.5 U 
1,1,2-TRICHLOROETHANE 0.5 U DICHLOROOIA.UOROMETHANE 0.5 UR C 1,1,2-TRICHLOROETHANE 0.5 U 
1,1,2·TRICHLOROTRIFLUOROETHANE 0.5 U ETHYLBENZENE 0.5 U 1,1,2-TRICHLOROTRIFLUOROETHANE 0.5 U 

1,1-DICHLOROETHANE 0.5 U ISOPROPYlBENZENE 0.5 U l,l-DICHLOROETHANE· 0.5 U 
1,l-DICHLOROETHENE 0.5 U METHYL ACETATE 0.5 U l,1-DICHLOROETHENE 0.5 U 
1,2,3-TRICHLOA08ENZENE 0.5 U METHYl CYCLOHEXANE 0.5 U 1,2,3-TRICHLOROBENZENE 0.5 U 
l,2,4-TRICHLOA08ENZENE 0.5 U METHYl TERT -BUTYl ETHER 0.5 U 1,2,4-TRICHLOROBENZENE 0.5 U 
l,2-DIBROMO·3-CHLOROPROPANE 0.5 U METHYlENE CHLORIDE 0.5 U 1,2-DIBROMCJ..3.CHLOROPROPANE 0.5 U 
l,2-DIBROMOETHANE 0.5 U STYRENE 0.5 U 1,2-DIBROMOETHANE 0.5 U 
l,2-DICHLOROBENZENE 0.5 U ~RACHLOROETHENE 0.5 U 1,2·DICHLOROBENZENE 0.5 U 
1,2-DICHLOROETHANE 0.5 U TOLUENE .. 0.5 U 1,2·DICHLOROETHANE 0.5 U 
l,2-DICHLOROPROPANE 0.5 U ITOTAL XYlENES 0.5 U 1,2·DICHLOROPROPANE. 0.5 U 
1,3-DICHLOROBENZENE 0.5 U TRANS·1,2-DICHLOROETHENE 0.5 U 1,3-DICHLOROBENZENE 0.5 U 
l,4-DICHLOROBENZENE 0.5 U TRAN5-1,3-DICHLOROPROPENE 0.5 U l,4-DlCHLOROBENZENE 0.5 U 
2-BUTANONE 5 U TRICHLOROETHENE 3.2 2-BUTANONE 5 U 
2-HEXANONE 5 U TRICHLOROFLUOROMETHANE 0.5 U 2-HEXANONE 5 U 
4-METHYl·2·PENTANONE 5 U VINYl CHLORIDE 0.5 U 4-METHYL·2·PENTANONE 5 U 
ACETONE 5 U ACETONE 5 U 

. BENZENE 0.5 U BENZENE 0.5 U 
BROMOCHLOROMETHANE 0.5 U BAOMOCHLOROMETHANE 0.5 U 
BROMODICHLOROMETHANE 0.5 U BROMODICHLOROMETHANE 0.5 U 
BROMOFORM 0.5 U BROMOFORM 0.5 U 
BROMOMETHANE 0.5 U BROMOMETHANE 0.5 U 
CARBON DISULADE 0.5 U CARBON DISULFIDE 0.5 U 
CARBON TETRACHLORIDE 0.5 U CARBON TETRACHLORIDE 0.5 U 
CHLOR08ENZENE 0.5 U CHLOROBENZENE 0.5 U 
CHLORODIBROMOMETliANE 0.5 U CHLORODIBROMOMETHANE 0.5 U 
CHLOROETHANE 0.5 U CHLOROETHANE 0.5 U 
CHLOROFORM 0.5 U CHLOROFORM 0.5 U 
CHLOROMETHANE 0.5 U CHLOROMETHANE 0.5 U 
1C1S-1,2.DICHLOROETHENE 0.36 J P CI5-1,2-DICHLOROETHENE 0.5 U 
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oon1 
soo: F1663 MEDIA: WATER DATA FRACTION: OV 

nsample S43TWOO20102 nsample S43TWOO30102 nsample S43TW0030102 
samp_date 11/10/2007 samp_date 11/1112007 samp_date 11/11/2007 

lab_id F1663-03A lab_id F1663-04A lab_id F1663-04A 
qc_type NM qc_type NM qc_type . NM 

units UG/L units UG/L units UGIL 
PcLSoIids PcLSoIids PcLSolids 
DUP_OF: DUP_OF: DUP_OF: 

Val Qual Val Qual Val Qual 
Parameter Result Qual Code Parameter Result Qual Code Parameter Result Qual Code 

CIS-1,3-0ICHLOROPROPENE 0.5 U 1,1,1-TRICHLOROETHANE 0.5 U CI5-1,3-DICHLOROPROPENE 0.5 U 
CYCLOHEXANE 0.5 U 1,1,2,2-TETRACHLOROETHANE 0.5 .U CYCLOHEXANE 0.5 U 
DICHLORODIFLUOROMETHANE 0.5 UR C 1,1,2-TRICHLOROETHANE 0.5 U DICHLORODIFLUOROMETHANE 0.5 UR C 
ETHYLBENZENE 0.5 U 1,1,2-TRICHLOROTRIFLUOROETHANE 0.5 U ETHYLBENZENE 0.5 U 
ISOPROPYLBENZENE 0.5 U 1,1-OICHLOROETHANE 0.5 U ISOPROPYLBENZENE 0.5 U 
METHYL ACETATE 0.5 U 1,1-OICHLOROETHENE 0.5 U METHYL ACETATE 0.5 U 

METHYL CYCLOHEXANE 0.5 U 1,2,3-TRICHLOROBENZENE 0.5 U METHYLCYCLOHEXANE 0.5 U 
METHYL TEAT -BUTYL ETHER 0.5 U 1,2,4-TRICHLOROBENZENE 9·5 U METHYL TERT -BUTYL ETHER 0.5 U 
METHYLENE CHLORIDE 0.5 U 1,2-DIBROMO-3-CHLOROPROPANE 0.5 U METHYLENE CHLORIDE 0.5 U 
STYRENE 0.5 U 1,2-OIBROMOETHANE 0.5 U STYRENE 0.5 U 

ETRACHLOROETHENE 0.5 U 1,2-DICHLOROBENZENE 0.5 U TETRACHLOROETHENE 0.5 U 
TOLUENE 0.5 U t,2-OICHLOROETHANE 0.5 U TOLUENE 0.5 U 
TOTAL XYLENES 0_5 U 1,2-DICHLOROPROPANE 0.5 U TOTAl. XYLENES 0.5 U 
TRAN8-1,2-OICHLOROETHENE 0.5 U 1,3-DICHLOROBENZENE 0.5 U rrRAN5-1,2-OICHLOROETHENE 0.5 U 
TRAN8-1,3-DICHLOROPROPENE 0.5 U 1,4-DICHlOROBENZENE 0.5 U ~RAN5-1,3-DICHLOROPROPENE 0.5 U 

rrRICHLOROETHENE 0.5 U 2-BUTANONE 4.2 J P TRICHLOROETHENE .0.5 U 
~RICHLOROFLUOROMETHANE 0.5 U 2-HEXANONE 5 U ~RICHLOROFLUOROMETHANE 0.5 U 
!VINYL CHLORIDE 0.5· U 4-METHYL-2.-PENT ANONE 5 U !VINYL CHLORIDE 0.5 U 

ACETONE 17.0 

BENZENE 0.5 U 

BROMOCHLOROMETHANE 0.5 U 
BROMODICHLOROMETHANE 0.5 U 

BROMOFORM 0.5 U 
BROMOMETHANE 0.5 U 
CARBON DISULFIDE 0.5 U 
CARBON TETRACHLORIDE 0.5 U 

CHLOROBENZENE 0.5 U 
~HLOROrnBROMOMETHANE 0.5 U 
CHLOROETHANE 0.5 U 
iCHLOROFORM 0.5 U 
CHLOROMETHANE 0.5 U 
CI8-1,2-D1CHLOROETHENE 0.5 U 
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oon1 
soo: F1663 MEDIA: WATER DATA FRACTION: OV 

nsample S43TW0040102 nsample S43TWOO40102 nsample S43TW0050102 
samp_date 11/10/2007 samp_date 11/10/2007 samp_date 11/10/2007 

lab_id F1663-05A lab_id F1663-05A lab_id F1663-06A 
qc_type NM qc-type NM· qc_type NM 
units UG/L units UGIL units UG/L 
PcLSolids PcLSoIids PcLSolids 
DUP_OF: DUP_OF: DUP_OF: 

Val Qual Val Qual Val Qual 
Parameter Result Qual Code Parameter Result Qual Code Parameter Result Qual Code 

l,1,l-TRICHLOROETHANE 0.5 U CIS-l,3-DICHLOROPROPENE 0.5 U 1,1,1-TRICHLOROETHANE 0.5 U 
l,l,2,2-TETRACHLOROETHANE 0.5 U CYCLOHEXANE 0.5 U l,1,2,2-TETRACHLOROETHANE 0.5 U 
l,1,2-TRICHLOROETHANE 0.5 U DICHLORODIFLUOROIAETHANE 0.5 UR C· 1,1 ;2-TRICHLOROETHANE 0.5 U 
l,l,2-TRICHLOROTRIFLUOROETHANE 0.5 U ETHYLBENZENE 0.5 U l,l,2-TRICHLOROTRIFLUOROETHANE 0.5 U 
l,l-DICHLOROETHANE 0.5 U ISOPROPYLBENZENE 0.5 U l,l-DICHLOROETHANE 0.5 U 
1,1-DICHLOROETHENE 0.5 U METHYL ACETATE 0.5 U 1,1-DICHLOROETHENE 0.5 U 
1,2,3-TRICHLOROBENZENE 0.5 U METHYLCYCLOHEXANE 0.5 U l,2,3-TRICHlOROBENZENE 0.5 U 
l,2,4-TRICHLOROBENZENE 0.5 U METHYL TERT -BUTYL ETHER 0.5 U l,2,4-TRICHLOROBENZENE 0.5 U 
l,2-DIBROMO-3-CHLOROPROPANE 0.5 U METHYLENE CHLORIDE 0.5 U l,2-DIBROMCJ.3-CHLOROPROPANE 0.5 U 
l,2-DIBROMOETHANE 0.5 U STYRENE 0.5 U 1,2-DIBROMOETHANE 0.5 U 
l,2-DICHLOROBENZENE 0.5 U TETRACHLOROETHENE 0.5 U l,2-DICHLOROBENZENE 0.5 U 
l,2-DICHLOROETHANE 0.5 U :TOLUENE 0.5 U l,2-DICHLOROETHANE 0.5 U 
1,2-DICHLOROPROPANE 0.5 U . TOTAL XYLENES 0.5 U l,2-DICHLOROPROPANE 0.5 U 
l,3-DICHLOROBENZENE 0.5 U TRAN5-1,2-DICHLOROETHENE 0.5 U l,3-0ICHLOROBENZENE 0.5 U 
l,4-DICHLOROBENZENE 0.5 U TRAN5-1,3-DICHLOROPROPENE 0.5 U .' l,4-DICHLOROBENZENE 0.5 U 
2-BUTANONE 5 U !TRICHLOROETHENE 0.5 U 2-BUTANONE 5 U 
2-HEXANONE 5 U TRICHlOROFlUOROMETHANE 0.5 U 2-HEXANONE 5 U 
4-METHYL-2-PENT ANONE 5 U VINYL CHLORIDE 0.5 U 4-METHYL-2-PENTANONE 5 U 
ACETONE 5 u· ACETONE 5 U 
BENZENE 0.5 U BENZENE 0.5 U 
BROMOCHLOROMETHANE 0.5 U BROMOCHLOROMETHANE 0.5 U 
BROMQDICHLOROMETHANE 0.5 U BROMODICHLOROMETHANE 0.5 U 
BROMOFORM 0.5 U BROMOFORM 0.5 U 
BROMOMETHANE 0.5 U BROMOMETHANE 0.5 U 
CARBON DISULFIDE 0.5 U CARBON DISULFIDE 0.5 U 
CARBON TETRACHLORIDE 0.5 U CARBON TETRACHLORIDE 0.5 U 
CHLOROBENZENE 0.5 U CHLOROBENZENE 0.5 U 
CHLORODIBROMOMETHANE 0.5 U CHlORODIBROMOMETHANE 0.5 U 
CHLOROETHANE 0.5 U CHLOROETHANE 0.5 U 
CHLOROFORM 0.5 U CHLOROFORM 0.5 U 
CHLOROMETHANE 0.5 U CHLOROMETHANE 0.5 U 
CIS-l,2-DICHLOROETHENE 0.5 U CI5-1,2-DICHLOROETHENE 0.5 U 
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PROJ_NO: oon1 
SDG: F1663 MEDIA: WATER DATA FRACTION: OV 

nsample 

samp_date 

lab_id 

QC_type 
unitS 
Pet_Solids 

DUP_OF: 

Parameter 

CI5-1,3-0ICHLOROPROPENE 
CYCLOHEXANE 

DlCHLORODIFlUOROMETHANE 
ETHYLBENZENE 
ISOPROPYLBENZENE 
METHYL ACETATE 
METHYLCYCLOHEXANE 
METHYL TEAT -BUTYL ETHER 
METHYLENE CHLORIDE 
STYRENE 
TETRACHLOROETHENE 

ITOLUENE 
ITOTALXYLENES 
iTRAN5-1,2-DICHLOROETHENE 
TRAN5-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
TRICHLOROFlUOROMETHANE 

VINYL CHLORIDE 

S43TWoo50102 

11/10/2007 

F1663-06A 
NM 

UG/L 

Result 

0;5 

0.5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0~5 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
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Val 
Qual 

U 
U 

UR 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

~ 
U 

U 

Qual 
Code 

C 
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DATA VALIDATION MEMORANDA 



Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: K. TURNBULL DATE: OCTOBER 14,2005 

FROM: BERNARD F SPADA III COPIES: DV FILE 

SUBJECT: ORGANIC DATA VAUDATION- VOCIEXP 
CTQ 006, NOW INDIAN HEAD 

SAMPLES: 

Overview 

SDG 00836 

2lAqueous 

S43RB0010001 

14/Soil 

S43SB001 01 01 
S43SB0040101 
S43SBDUP0101 
S43SS0030001 
S43SS0060001 

S43TB001 0001 * 

S43SB0020101 
S43SB0050101 
S43SS0010001 
S43SS0040001 
S43SSDUP0001 

S43SB0030101 
S43SB0060101 
S43SS0020001 
S43SS0050001 

The sample set for CTO 006, NOW INDIAN HEAD, SDG 00836 consists of twelve (12) environmental soil 
samples, one (1) trip blank, one (1) rinse blank, and two (2) field duplicates. The trip blank sample denoted 
with an asterisk (*) was analyzed for volatile organic compounds (VOG) only. All remaining samples were 
analyzed for VOC and explosives (EXP). The field duplicate pairs included in this SDG are (S43SBDUP0101 
/ S43SB00301 01) and (S43SSDUP0001 / S43SS0030001). 

The samples were collected by Tetra Tech NUS on July 14and 15, 2005 and analyzed by Laucks Testing 
Laboratories. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESG) Quality Assurance/Quality Control (QA/QG) criteria using OLC03.2, OLM04.3, SW-846 8330, and 
EPA 353.2 analytical and reporting protocols. 

The data contained in this SDG were validated with regard to the following parameters: data completeness, 
holding times, GCMS tuning, initiaVcontinuing calibrations, laboratory method blank results, surrogate spike 
recoveries, blank spike/blank spike duplicate results, internal standard recoveries, chromatographic 
resolution, compound identification, compound quantitation, field duplicate precision, and detection limits. 
Areas of concern are listed below. 

• The soil VOC initial calibration performed on July 14, 2005 and all continuing calibrations were 
below the 0.05 relative response factor (RRF) quality control criterion for 1,2-dibromo-3-
chloropropane. Non-detected results for 1,2-dibromo-3-chloropropane were rejected (UR) in all 
soil samples. 



• Positive results below the detection limit but above the method detection limit were qualified as 
estimated (J) due to uncertainty near detection limit. 

• The field duplicate pair S43SSDUP0001 and S43SS0030001 exceeded the 50% relative 
percent difference (RPD) quality control criteria for methylene chloride_ The positive result for 
methylene chloride was qualified as estimated (J) in sample S43SS0030001. No action was 
taken for sample S43SSDUP0001 on this basis because the result was qualified for method 
blank contamination. The imprecision present suggests that methylene chloride 
concentration in S43SS0030001 is a laboratory contaminant 

• The aqueous volatile continuing calibration performed on July 20 at 10:11 exceeded the 30% 
relative standard deviation (RSD) quality control criteria (and was >50%) for total-xylenes. Non­
detected results for total-xylenes were qualified as estimated (UJ) in samples S43RB0010oo1 
and S43TB001000L 

• The soil volatile initial calibration performed on July 14, 2005 exceeded the 30% RSD quality 
control criteria (but was <50%) for acetone. Positive results for acetone were qualified as 
estimated (J) in samples S43SB00301 01, S43SB00401 01, S43SB00501 01, S43SB0060001, 
S43SB00601 01, S43SBDUP01 01 , S43SSoo30oo1, S43SSoo40001, S43SS0050001, and 
42SSDUP0001. 

• The soil volatile continuing calibration performed on July 19 at 10:52 exceeded the 25% 
difference quality control criteria (but was <50%) for acetone, methyl aceatate, 2-butanone, 
cyclohexane, 4-methyl-2-pentanone, and 2-hexanone. Positive results for acetone and 2-
butanone were qualified as estimated (J) in samples S43SB0030101, S43SB00401 01, 
S43SB0050101, S43SB0060001, S43SB0060101, S43SSOO30001, S43SS0040001, and 
S43SS0050001. No action was taken on this basis for non-detected results. 

'. The following compounds were detected in the aqueous method blank: 

Compound 
Methylene chloride 
Nitrocellulose 

Maximum 
Concentration 
2.6 ug/L 
0.16 mg/L 

Blank 
Action Level 
26ugIL 
0.8 mg/L 

Sample aliquot and dilution factors were taken into consideration when applying the blank action 
• levels. No action was taken on this basis because field blanks were not qualified for method 

blank contamination. 

• The following compounds were detected in the soil method blanks: 

Compound 
Methylene chloride 
Nitrocellulose 

'Maximum 
Concentration 
3.0 uglkg 
1.3 ug/kg 

Blank 
Action Level 
30uglkg 
6.5 ug/kg 

Sample aliquot, percent solids, and dilution factors were taken into consideration when applying 
the blank action levels. Positive results for methylene chloride and nitrocellulose below the 
action level were qualified as non-detected (B). 

• Although acetone was no~ detected in the method blanks, it is a suspected laboratory 
contaminant. Positive results for acetone were qualified as estimated (J) in all samples_ In 
addition, positive results for methylene chloride above the action level were qualified as 
estimated (J) because they are also suspected laboratory contaminants. 



• The VOC deuterated monitoring compound trans-1 ,3-dichloropropene-d4 was below the percent 
recovery quality control criterion in samples S43RB0010001 and S43TBOO10001. Non-detected 
results for cis-1,3-dichloropropene, trans-1,3-dichloropropene, and 1,1 ,2-trichloroethane were 
qualified as estimated (UJ) in samples S43RB0010001 and S43TB0010001. 

• All nitrocellulose samples were extracted outside of holding time. No action was taken for non­
detected results on this basis because they were qualified for method blank contamination. 
Positive results for nitrocellulose were qualified as estimated (J) in samples S43SS0010001 and 
S43SS0020001. 

• The positive results for 1,3-dinitrobenzene and 2,4-dinitrotoluene were qualified as estimated (J) 
due to exceeding the 25% difference between analytical columns quality control criterion. 

The laboratory did not submit raw data for the explosives analyses. On August 31 the laboratory was 
requested to submit the raw data for all explosives analyses. The laboratory re-submitted the explosives 
analyses including the raw data on October 10. 

The aqueo,us volatile initial calibration performed on July 19, 2005 exceeded the 30% relative standard 
deviation (RSD) quality control criteria (but was <50%) for methylene chloride and 1,2,3-trichlorobenzene. No 
action was taken on this basis because all results for the aforementioned compounds were non-detected. 

The soil volatile continuing calibration performed on July 20 at 10:13 exceeded the 25% difference quality 
cQntrol criterion (but was <50%) for trichlorofluoromethane. No action was taken on this basis because all 
results for trichlorofluoromethane were non-detected. 

The percent recovery of nitro guanidine was below the laboratory's quality control criterion in the MS/MSD 
performed on sample S43SB0020101. No action was taken for MS/MSO non-compliance alone. 

Sample 10 S43SS0060001 was incorrectly written on the COGs as S43SB0060001. The reviewer amended 
the Form Is and the database. . 

Executive Summary 

Laboratory Performance: Qualifications were made based on calibration non-compliaf)ces, %0 between 
analytical columns, holding time non-compliances, and method blank contamination. Submission of 
explosives data was extremely late. 

Other Factors Affecting Data Quality: Qualifications were made based on MS/MSO imprecision. 

The data for these analyses were reviewed with reference to U.S. EPA National Functional Guidelines for 
Data Validation as modified by EPA Region III (9/94), National Functional Guidelines for Low Concentration 
OrganiCS (June 2001), and the NFESC guidelines entitled Navy IRCDQM (Sept. 1999). 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 NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~~~ 
TetraT~ 
Bernard F Spada III 
Chemist/Data Valida tor 

oseph A. Samchu 
Quality Assurance Officer 

Attachments: 
Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

,; K.TURNBULL DATE: OCTOBER 4, 2005 

ERIN M. FAUST COPIES: DV FILE 

INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CTO 006 NDW INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - D0836 

14/Soill 

S43SB001 01 01 
S43SB0040101 
S43SBDUP0101 
S43SS0030001 
S43SS0060001 

1/Aqueousl 

S43RB0010001 

S43SB0020101 
S43SB0050101 
S43SS0010001 
S43SS0040001 
S43SSDUP0001 

S43SB0030101 
S43SB0060101 
S43SS0020001 
S43SS0050001 

The sample set for NDW Indian Head, CTO 006, SDG D0836, consists of fourteen (14) soil 
environmental samples and one (1) aqueous rinsate blank. Two (2) field duplicate pairs 
(S43SBDUP0101 I S43SB0030101 and S43SSDUP0001 I S43SS0030001) are included within 
this SDG. 

All samples were analyzed for target analyte list (TAL) metals and cyanide. The samples were 
collected on July 14 and 15, 2005 and analyzed by Mitkem Corporation under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance I Quality Control (QA/QC) criteria. 
Metals and cyanide analyses were conducted using Contract Laboratory Program (CLP) method 
ILM04.1. 

Summary 

All analytes, with the exception of selenium, were successfully analyzed. The findings offered in 
this report are based upon a general review of all available data. The data review was based on 
data completeness, holding times, calibration data, laboratory method/preparation blanks, 
interference check sample (ICS) results, matrix spike results, laboratory duplicate results, post 
digestion spike results, laboratory control sample (LCS) results, field duplicate results, ICP serial 
dilution results, detection limits and analyte quantitation. 

All metals analyses, with the exception of mercury, were conducted using Inductively Coupled 
Plasma (ICP) instrumentation. Mercury analyses were conducted using Cold Vapor Atomic 
Absorption (CVAA) instrumentation. 

Areas of concern with respect to data quality are listed below. 



MEMO TO: 
DATE: 

K. TURNBULL - PAGE 2 
OCTOBER 4, 2005 

Major Problems 

• The matrix spike (M8) percent recovery for selenium (0%) was < 30% quality control limit, 
affecting all 'soil samples. The nondetected results reported for selenium were qualified as 
unusable, "UR", due to severe M8 noncompliance. 

Minor Problems 

• The Contract Required Oetection Limit (CROL) percent recovery for mercury was> 120% 
quality control limit, affecting all samples. The positive result, less than two times the CROL, 
reported for mercury in sample 843880030001 was qualified as biased high, "K". 

• The CROL percent recovery for antimony was < 90% quality control limit, affecting all 
samples. The nondetected result reported for antimony in sample 843RB0010001 was 
qualified as biased low, "UL". No validation action was required for the remaining antimony 
results because they were qualified "B" as a result of laboratory blank contamination. 

• The CROL percent recovery for arsenic was < 90% quality control limit, affecting samples 
843RB0010001 and 843880040001. The nondetected result reported for arsenic in sample 
S43RB0010001 was qualified as biased low, "UL". No validation action was necessary for the 
arsenic result in sample 843880040001 because it was greater than two times the CROL 

• The CROL percent recovery for selenium was> 110% quality control limit, affecting samples 
843RB0010001 and 843880040001. The nondetected result reported for selenium in 
sample 843RB0010001 was qualified as biased low, "UL". No validation action was 
necessary for the selenium result in sample 843880040001 because it was qualified as 
unusable, "UR", due to severe M8 noncompliance. 

• The following contaminants were detected in the laboratory method/preparation blanks at the 
following maximum concentrations: 

Maximum Action 
Analyte Concentration Level 
Aluminum(1) 7.415 mg/kg 37.075 mg/kg 
Antimony 2.2Ilg/L 2.2 mg/kg 
Barium(1 0.141 mg/kg 0.705 mg/kg 
Calcium(1) 17.644 mg/kg 88.22 mg/kg 

COPRer 3.3Ilg/L 3.3 mg/kg 
Iron 1) 2.811 mg/kg 14.055 mglkg 
Magnesium 12.1 Ilg/L 12.1 mg/kg 
Manganese(1) 0.209 mg/kg 1.045 mg/kg 
Potassium 75.8Ilg/L 75.8 mg/kg 
8ilver 4.7Ilg/L 4.7 mg/kg 
80dium 32.8Ilg/L 32.8 mg/kg 
Thallium 3.01l9/L 3.0 mg/kg 
Vanadium 0.7O Il9/L 0.70 mg/kg 
Zinc(1) 1.944 mg/kg 1.944 mg/kg 

(1) Maximum concentration present in a laboratory preparation blank. 

An action level of 5X the maximum contaminant level has been used to evaluate sample data for 
blank contamination. 8ample aliquot, percent solids and dilution factors, if applicable, were taken 
into consideration when evaluating for blank contamination. Positive results less than the blank 
action level reported for antimony, silver and thallium were qualified "B" as a result of laboratory 
blank contamination. 
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• The interfering analyte iron was present in samples S43SB0030101 and S43SBDUP0101 at 
concentrations that were comparable to the level of iron in the Interference Check Sample 
(ICS) solution. Several analytes, namely, antimony, arsenic, barium, cadmium, chromium, 
cobalt, lead, manganese, nickel, potassium, selenium, silver, sodium, thallium and zinc were 
present in the ICS solution at a concentration that exceeded the absolute value of the 
Instrument Detection Limit (IDL). Interference effects exist for arsenic, cadmium, 
manganese, nickel, potassium, sodium and zinc in the affected samples. The positive results 
reported for arsenic, cadmium, sodium and zinc were qualified as biased high, "K". The 
positive results reported for nickel and potassium were qualified as biased low, "L". The 
positive results reported for manganese were qualified as estimated, "J", due to conflicting 
noncompliances. 

• The interfering analyte iron was present in samples S43SS0020001 and S43SS0050001 at 
concentrations that were comparable to the level of iron in the Interference Check Sample 
(ICS) solution. Several analytes, namely, antimony, arsenic, barium, cadmium, chromium, 
cobalt, lead, manganese, nickel, potassium, selenium, silver, sodium, thallium and zinc were 
present in the ICS solution at a concentration that exceeded the absolute value of the 
Instrument Detection Limit (IDL). Interference effects exist for arsenic and cadmium in the 
affected samples. The positive results reported for arsenic and cadmium were qualified as 
biased high, "K". 

• The interfering analyte iron was present in sample S43SS0030001 at a concentration that was 
comparable to the level of iron in the Interference Check Sample (ICS) solution. Several 
analytes, namely, antimony, arsenic, barium, cadmium, chromium, cobalt, lead, manganese, 
nickel, potassium, selenium, silver, sodium, thallium and zinc were present in the ICS solution 
at a concentration that exceeded the absolute value of the Instrument Detection Limit (IDL). 
Interference effects exist for arsenic, cadmium, cobalt, manganese, nickel, potassium, 
sodium and zinc in the affected sample. The positive results reported for arsenic, cadmium, 
sodium and zinc were qualified as biased high, "K". The positive results reported for cobalt, 
nickel and potassium were qualified as biased low, "Ln. The positive result reported for 
manganese was qualified as estimated, uJ", due to conflicting noncompliances. 

• The interfering analyte calcium was present in sample S43S80060001 at a concentration that 
was comparable to the level of calcium in the Interference Check Sample (ICS) solution. 
Several analytes, namely, antimony, arsenic, barium,. cadmium, chromium, cobalt, lead, 
manganese, nickel, potassium, selenium, silver, sodium, thallium and zinc were present in the 
ICS solution at a concentration that exceeded the absolute value of the Instrument Detection 
Limit (IDL). Interference effects exist for cadmium in the affected sample. The positive result 
reported for cadmium was qualified as biased high, "K". 

• The MS percent recovery for zinc was > 125% quality control limit, affecting all soil samples. 
The positive results reported for zinc were qualified as biased high, uK". 

• Laboratory duplicate imprecision (RPD > 35%) was noted for chromium and manganese, 
affecting the soil samples. Positive results reported for these analytes were qualified as 
estimated, "J". 

• The ICP serial dilution percent difference for aluminum was> 10% quality control limit and the 
sample result was> 50X Instrument Detection Limit (IDL), affecting the soil samples. The 
positive results reported for aluminum were qualified as estimated, "J". A direction of bias 
could not be determined. 

• Field duplicate imprecision (RPD > 50%) was noted for copper in the S43SSDUP0001 / 
S43SS0030001 sample pair. The positive results reported for copper in the surface soil 
samples were qualified as estimated, "J". -
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• Field duplicate imprecision (difference > 4X GROL) was noted for barium in the 
S43SS0UP0001 / S43880030001 sample pair. The positive results reported for barium in 
the surface soil samples qualified as estimated, "J". 

The rinsate blank sample was not used to establish blank action levels and was not qualified due 
to laboratory blank contamination. 

The GROL percent recoveries for lead and thallium were> 110% quality control limit, affecting all 
samples. No validation action was required for the lead results because they were all greater than 
two times the GROL. No validation action was required for the thallium results because they were 
all either reported by the laboratory as nondetected or were qualified "8" due to laboratory blank 
contamination. 

The MS percent recovery for antimony was < 75% quality control limit, affecting all soil samples. 
No validation action was taken because all results for antimony were qualified "8" as a result of 
laboratory blank contamination. 

The post digestion spike (P08) percent recovery for selenium was 0%. No validation action was 
taken based on the P08 percent recovery. All nondetected results for selenium were already 
qualified as unusable, "UR", due to severe MS noncompliance. 

The Form I for sample S43SS0060001 was mislabeled as 843880060001. The data reviewer 
amended the Form I. 

Executive Summary 

Laboratory Performance: Antimony, arsenic, mercury and selenium were qualified due to 
calibration noncompliance. Several analytes were present in the laboratory method/preparation 
blanks. Laboratory duplicate imprecision was noted for chromium and manganese. 

Other Factors Affecting Data Quality: 8elenium and zinc were qualified due to MS 
noncompliance. 8everal analytes were qualified due to IG8 noncompliance. Aluminum was 
qualified due to IGP serial dilution noncompliance. Field duplicate imprecision was noted for 
barium and copper in the S438S0UP0001 / 843880030001 sample pair. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Inorganic Data Validation", April 1993 as amended for use within USEPA Region III, and the 
NFESC document entitled "Navy Installation Restoration Chemical Data Quality Manual" 
(September 1999). 

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 NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~.~ 
Tetra Tech NUS 
Erin M. Faust 
Environmental Scientist 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 

Data Qualifier Key: 

B 

J 

K 

L 

U 

UL 

UR 

Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

Positive result is considered estimated, "J", as a result of 
technical noncompliances. 

Positive result is considered biased high, "K", as a result of 
technical noncompliances. . 

Positive result is considered biased low, "L", as a result of 
technical noncompliances. 

Value is a nondetect as reported by the laboratory. 

Nondetected result is considered biased low, "UL", as a result of 
technical noncompliances. 

Nondetected result is considered unusable, "UR", as a result of 
severe technical noncompliances. 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

K. TURNBULL DATE: 

BERNARD F SPADA III COPIES: 

ORGANIC DATA VALIDATION- VOCIEXP 
CTO 006, NOW INDIAN HEAD 
SDG 00875 

3/Aqueous 

S43MW001 01 01 S43MW0020101 

OCTOBER 14,2005 

DV FILE 

S43MWDUP0101 

The sample set for CTO 006, NOW INDIAN HEAD, SDG 00875 consists of two (2) environmental aqueous 
samples and one (1) field duplicate. All samples were analyzed for volatile organic compounds (VOC) and 
explosives (EXP). The field duplicate pair included in this SDG is S43MWDUP01 01 and S43MW001 01 01. 

The samples were collected by Tetra Tech NUS on July 25 and 27, 2005 and analyzed by Mitkem 
Corporation. All analyses were conducted in accordance with Naval Facilities Engineering Service Center 
(NFESC) Quality Assurance/Quality Control (QA/QC) criteria using OLC03.2, SW-846 8330, and EPA 353.2 
analytical and reporting protocols. 

The data contained in this SDG were validated with regard to the following parameters: data completeness, 
holding times, GCMS tuning, initial/continuing calibrations, laboratory method blank results, surrogate spike 
recoveries, blank spikelblank spike duplicate results, internal standard recoveries, chromatographic 

. resolution, compound identification, compound quantitatio.n, field duplicate precision, and detection limits. 
Areas of concern are listed below. 

• None. 

• The following compounds were detected in the aqueous method blank: 

Compound 
Methylene chloride 
Nitrocellulose 

Maximum 
Concentration 
0.74 ug/L 
0.20 mg/L 

Blank 
Action Level 
7.4 ug/L 
1.0 mglL 

Sample aliquot and dilution factors were taken into consideration when applying the blank action 
levels. Non-detected results below the action level were qualified as non-detected (B). 



• The volatile continuing calibration performed on July 29 at 10:53 exceeded the 25%· difference 
quality control criterion (but was <50%) for trichloroethene. Positive results for trichloroethene 
were qualified as estimated (J) in all samples. 

• Positive results below the detection limit but above the method detection limit were qualified as 
estimated (J) due to uncertainty near detection limit. . 

• The VOC deuterated monitoring compound 1 ,2-dichloropropane-d6 was below the percent 
recovery quality control criterion in sample S43MWDUP01 01. Target compounds associated 
with this surrogate were qualified as estimated (UJ). 

The laboratory did not submit raw data for the explosives analyses. On August 31 the laboratory was 
requested to submit the raw data for all explosives analyses. The laboratory re-submitted the explosives 
analyses including the raw data on October 10. 

The volatile initial calibration performed on July 28, 2005 exceeded the 30% relative standard deviation 
(RSD) quality control criteria (but was <50%) for methylene chloride and methyl acetate. No action was 
taken on this basis because all results for the aforementioned compounds were non-detected. 

The percent recovery of trichloroethene was below the quality control criterion in the MS performed on 
sample S43MW0020101. No action was taken on this basis because the MSD was compliant. 

Samples S43MW0010101 and S43MWDUP0101. were analyzed at 1000X and 5000X dilutions because the 
concentration of cis-1,2-dichloroethane and trichloroethene exceeded the linear calibration range of the 
instrument The results for cis-1 ,2-dichloroethene from the 1000X dilutions and trichloroethene from the 
5000X dilutions were used for validation. The samples were not analyzed un-diluted. This accounts for the 
elevated reporting limits for all non-detected compounds in the aforementioned samples. 

~ 

The laboratory sub-contracted the explosives analyses. The data provided for the explosives analyses did 
not have the same sample names as listed on the chains of custody. The validator changed the sample 
names on the Form Is and in the database to match the chains of custody. 

Executive Summary 

Laboratory Performance: Qualifications were made based on calibration non-compliances and method 
blank contamination. Submission of explosives data was extremely late. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to U.S. EPA National Functional Guidelines for 
Data Validation as modified by EPA Region III (9/94), National Functional Guidelines for Low Concentration 
Organics (June 2001). and the NFESC guidelines entitled Navy IRCDQM (Sept 1999). 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 NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~~ T etra Tech NUS 
Bernard F Spada III 
Chemist/Data Validator 

~~~ 
~~p~~.~amchuck 

Quality Assurance Officer 

Attachments: 
Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 
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INORGANIC DATA VALIDATION - TAL METALS AND CYANIDE 
CTO 006 NDW INDIAN HEAD 
SAMPLE DELIVERY GROUP (SDG) - D0875 

3/Aqueous/ 

S43MW001 01 01 S43MW0020101 S43MWDUP0101 

The sample set for NDW Indian Head, CTO 006, SDG D0875, consists of three (3) aqueous 
environmental samples. One (1) field duplicate pair (S43MW001 01 01 / S43MWDUP01 01) is 
included within this SDG. 

All samples were analyzed for target analyte list (TAL) metals and cyanide. The samples were 
collected on July 25 and 27, 2005 and analyzed by Mitkem Corporation under Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance / Quality Control (QA/QC) criteria. 
Metals and cyanide analyses were conducted using Contract Laboratory Program (CLP) method 
ILM04.1. 

Summary 

All analytes were successfully analyzed. The findings offered in this report are based upon a 
general review of all available data. The data review was based on data completeness, holding 
times, calibration data, laboratory method/preparation blanks, interference check sample (ICS) 
results, matrix spike results, laboratory duplicate results, laboratory control sample (LCS) results, 
field duplicate results, ICP serial dilution results, detection limits and analyte quantitation. 

All metals analyses, with the exception of mercury, were conducted using Inductively Coupled 
Plasma (ICP) instrumentation. Mercury analyses were conducted using Cold Vapor Atomic 
Absorption (CVAA) instrumentation. 

Areas of concern with respect to data quality are listed below. 

Minor Problems 

• The Contract Required Detection Limit (CRDL) percent recoveries for antimony and arsenic 
were < 90% quality control limit. The positive results reported for antimony that were less 
than two times the CRDL were qualified as biased low, "L". The nondetected results reported 
for antimony and arsenic were qualified as biased low, "UL". 

• The CRDL percent recoveries for lead, selenium and thallium were > 110% quality control 
limit. The positive results reported for lead that were less than two times the CRDL were 
qualified as biased high, UK". No validation action was necessary for selenium and thallium 
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because all results were either reported by the laboratory as nondetected or were qualified "8" 
due to laboratory blank contamination. 

• The following contaminants were detected in the laboratory methodfpreparation blanks at the 
following maximum concentrations: 

Analyte 
Aluminum(l) 
8arium(1) 
Calcium(l) 
Copper(l) 
Iron(l) 

Magnesium 
Manganese(l) 
Silver 
Sodium 
Thallium 
Zinc(l) 

Maximum 
Concentration 
21.886 I1gfL 
1.762 119fL 
100.002 119fL 
4.062119fL 
12.071 119fL 
12.1 I1gfL 
0.988119fL 
4.7119fL 
32.811gfL 
3.011gfL 
5.30911gfL 

Action 
Level 
109.4311gfL 
8.81 119fL 
500.01 I1gfL 
20.31 I1g/L 
60.355 119fL 
60.5 119fL 
4.94 119fL 
23.5119fL 
164119fL 
15.0I1g/L 
26.545 I1gfL 

(1) Maximum concentration present in a laboratory preparation blank. 

An action level of 5X the maximum contaminant level has been used to evaluate sample data for 
blank contamination. Sample aliquot and dilution factors, if applicable, were taken into 
consideration when evaluating for blank contamination. Positive results less than the blank action 
level reported for aluminum, copper, iron and thallium were qualified "8" as a result of laboratory 
blank contamination. 

• The ICP serial dilution percent differences for nickel and zinc were> 10% quality control limit 
and the sample result was> 50X Instrument Detection Limit (IDL). The positive results 
reported for nickel and zinc were qualified as estimated, "J". A direction of bias could not be 
determined. 

Sample S43MW0010101 was incorrectly identified on the chain of custody (COC). The sample 
name was correct on the sample container. 

The CRDL percent recovery for mercury was > 120% quality control limit. No validation action 
was necessary because all results for mercury were reported by the laboratory as nondetected. 

Executive Summary 

Laboratory Performance: Antimony, arsenic and "lead were qualified due to calibration 
noncompliance. Several analytes were present in the laboratory method/preparation blanks. 

Other Factors Affecting Data Quality: Nickel and zinc were qualified due to ICP serial dilution 
noncompliance. 
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The data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Inorganic Data Validation", April 1993 as amended for use within USEPA Region III, and the 
NFESC document entitled "Navy Installation Restoration Chemical Data Quality Manual" 
(September 1999). 

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 NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

2siaf)l/~+-
Tetra Tech NUS 
Erin M. Faust 
Environmental Scientist 

~~d tra Tech NU 
Joseph A. Sam uck 
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: 

B 

J 

K 

L 

U 

Ul 

Positive result is considered to be an artifact of blank 
contamination and should not be considered present. 

Positive result is considered estimated, "J", as a result of 
technical noncompliances. 

Positive result is considered biased high, "K", as a result of 
technical noncompliances. 

Positive result is considered biased low, "L", as a result of 
technical noncompliances. 

Value is a nondetect as reported by the laboratory. 

Nondetected result is considered biased low, "Ul", as a result of 
technical noncompliances. 
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S43MW0020102 " 
S43TB001 01 02 
S43TW0030102 

The sample set for NSF INDIAN HEAD; CTO 0114, SDO FI663 contains eight aqueous environmental 
samples and three field quality control blanks. One field duplicate pair (S43MWDUP0102"1 
S43MW001 01 (2) is included in this SDO. 

Samples were collected from November 10-11.2007 by Tetra Tech NUS, Inc. and analyzed for target 
compound list (TCL) volatile organic. compounds (VOC) by Mitketn Corporation, Inc. under Naval 
Facilities Engineering Service Center (NFESC) Quality Assuqmce I Quality Control (QAlQC) criteria. . 

The following table exhibits the analytical methods and instrumentation used for analyses. 

Tar~et Analyte Analvtical Method Instrumentation 
VOCs US EPA OLC03.2 Gas Chromatography I Mass 

SpectrQmetrv (GC/MS) 

Summary 

All analytes were successfully analyzed. The findings in this report are based upon a general review of all . 
available data. " . 

The data review was based on results pertaining to data completeness, holding times, GCIMS tuning, 
. calibration data, laboratory method/preparation blanks, surrogate recoveries, matrix spikes, internal 
" standard recoveries; field duplicate precision, detection limits and analyte quantization. 

Major Problems 

• The initial calibration verification analyzed on 11105107 at 17:04 on instrument V I yielded an 
average relative response factor (RRF) fordichlorodifluoromethane which was less than 0.05 
affecting all sample results .. The non-detected results reported for dichlorodifluoromethane were 
qualified as rejec~ed, "UR". 
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. • The continuing calibration verification analyzed on 11114/07 at 09:41 on instrument VI yielded an 
average RRFs for dichlorodifluoromethane which was less than 0.05 affecting results from 
samples S43TBOOJOI02, S43TWOOlOI02, S43TWOO20102, S43TW0030102, SW43TWOO40102 
and SW43TW0050102. The affected non-detected results reported for dichlorodifluoromethane 
and were qualified as rejected, "UR". 

• The continuing calibration verification analyzed on 11/15107 at 15:44 on instrument VI yielded an 
average RRF for dichlorodifluoromethane which Was less than 0.05 affecting results from samples 
S43MWOOlOI02, S43MWDUP0102. S43FBOOlO102, S43RBOOlO102 and S43MWOO20102.The 
affected non-detected results reported for dichlorodifluoromethane were qualified as rejected, 
"UR". 

Minor Problems 

• 

• 

• 

• 

The initial calibration verification analyzed on 11105107 at 17:04 on instrument VI yielded percent 
relative standard deviations (%RSD) for dichlorodifluoromethane. methyl acetate and methylene 
chloride which were greater than the upper quality control limit (30%) but less than 50% affecting 

. all sample results. The affected dichloroditluoromethane and methyl acetate results were not 
qualified due to this noncompliance because those results were reported as non-detected. Positive 
results reported for methylene chloride were qualified as estimated, "J". 

The continuing calibration verification analyzed on 11115107 at 15:44 on Instrument VI yielded a 
%D for methyl acetate outside of the ±50% affecting samples S43MWOOI0102, 
S43MWDUPOI02, S43FBOOIQI02, S43RBOOlO102 and S43MWOO20102. The affected non­
detected results reported for methyl acetate were qualified as estimated, "UJ". 

Several positive results were qualified as estimated, "J", due to uncertainty near the detection limit. 

The %R for the surrogate 1;1-dichloroethene-d2 was less than the lower quality control limit for 
the analysis .of sample S43TBOO 10102. The cis-l,2-dichloroethene and trans-l,2-dichloroethene 
results reported forsamph~ S43TBOOlO102 were qualified as biased low, "ULu. 

The continuing calibration verification analyzed on 11114/07 at 09:41 on instrument VI yielded percent 
differences (%Ds) for dichloroditluoromethane and chloroethane outside of the ±30% quality control 
criteria ·but within ±SO% affecting results from samples S43TBOO10102, S43TWOO10102, 
S43TW0020102, S43TW0030102, SW43TWOO40102 and SW43TWOO50102. No data was qualified 
because all of the affected compound results were reported as non-detected. 

The following contaminant was detected in a'laboratory method/preparation blank at the following 
maximum concentration. 

Analyte 
Chloromethane (I) 

MaXimum 
Concentration 
0.50 ugIL 

Action 

~ 
2.50 ugIL 

(I) Maximum contaminate concentration detected in preparation blank VBLKlJ affecting samples 
S43TBOOIOI02, S43TWOOIOI02, S43TWOO20I02, S43TVVOO30102, SVV43TWOO40I02and 
SW 43TVVOO50 102. 

An action level of 5X the maximum contaminate concentration was used to evaluate sample data 
for blank contamination. Sample aliquots and dilutions. if applicable, weJ:e taken into consideration 
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when evaluating for blank contamination. No data was qualified due to laboratory blank 
contamination. 

The matrix spike duplicated analysis of sample S43MWOOlO102 yielded a percent recovery (%R) less than 
.'the lower quality.control limit for trichloroethene. No data was qualified' because the original sample 
concentration was greater than 4X the amount of spike added. 

A laboratory control sample (LCS) was not analyzed with this SDG. 

Samples S43MWOOIOI02 and S43MWDUP0102 were analyzed at a 1,600X dilution resulting in the 
reporting of elevated detection limits. Those samples were not analyzed undiluted. 

Executive Summary 

Laboratory P~rCorma,.ce: Dichlorodifluoromethane and acetone results were qualified as rejected due to 
calibration noncompliance. Acetone. methylene chloride and methyl acetate were qualified due to 
calibration noncompliance. 

, Other Factors Affecting Data Quality: Several results were qualified due to uncertainty near the detection 
limit. . 

The data for these analyses were reviewed with reference to the "National Functional Guidelines for Low 
Concentration Organk Data Review", June 2001, and the Departn:tent of Defense (DoD) document entitled 
"Quality Systems Manual (QSM) for Environmental Laboratories" (January 2006). 

The text of this report has been formulated to address only those problem areas affecting data quality. 

"I a·ttest tbat the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the DoD QSM Guidelines and the Quality Assurance Project Plan (QAPP)." 

Tetra Tech NUS 
Matthew D. Kraus 
Environmental Chemist 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B- Results as reported by the laboratory 
3. Appenclix C - Support Documentation 
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Data Qualifier Key: 

U 

UR 

UL 

UJ 

L 

J 

Value is a non-detect as reported by the laboratory. 

Non-detected result considered rejected as a result of technical 
noncompliance. 

Non-detected result considered biased low as a result of 
technical noncompliance. 

Non-detected result is considered estimated as a result of 
technical noncompliance. 

Positive result considered biased low due to technical 
noncompliance; 

Positive result is considered estimated as a result of technical 
noncompliance. 
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